TRIGONOMETRY

Importance : In almost every competitive exam 1-2
questions are always asked on Trigonometry and being
simple questions, marks can be scored easily.

Scope of questions : Questions based on circular
measurements (angle between clock hands, conversion
between radian to degree and vice versa), trigonometrical
formulae, equations or identities or questions based on
height and distance [like height of Tree/Building/
Aeroplane, width of river, length of shadow at a particular
time] are asked normally.

Way to success : Basic concepts of trigonometric ratio
(sin, cos tan) and their values for different angles is
must for height and distance questions. For equations
and identities all formulae/rules are useful while in
circular measurements relation between radian & degree
and its practice is necessary.

Measurement of angles :

Systems of Measurement of Angles : There are three

systems for measuring angles :

(i) Sexagesimal or English System

(ii) Centesimal or French System

(ii) Circular System

Measure of an angle : The measure of an angle is the
amount of rotation from the initial side to the terminal side.
Right angle : If the revolving ray starting from its initial
position to final position describes one quarter of a circle,

then we say that the angle formed is a right angle.

Sexagesimal System : In this system a right angle is
divided into 90 equal parts, called degrees. The symbol 1°
is used to denote one degree. Thus, one degree is one-
ninetieth part of a right angle. Each degree is divided into
60 equal parts, called minutes. The symbol 1’ is used to
denote one minute. And each minute is divided into 60
equal parts, called seconds. The symbol 1” is used to denote

one second. Thus, one right angle = 90 degree (90°), 1°
60 minutes (60'), 1’ = 60 seconds (60")

Centesimal System : In this system a right angle is
divided into 100 equal parts, called grades, each grade is
subdivided into 100 minutes, and each minute into 100

seconds.

The symbol 18, 1' and 1" are used to denote a grade, a
minute and a second respectively. Thus, one right angle =
100 grades = (1009, 1 grade = 100 minutes = (100’),

1 minute = 100 seconds = (100”)

Circular System : One radian, written as 1€, is the
measure of an angle subtended at the centre of a circle by
an arc of length equal to the radius of the circle. Radian is

a constant angle.
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arc AP = radius r (OA)
of the circle
A . /AOP =1 radian (= 19

Theorem : Radian is a constant angle.
Proof : Consider a circle with centre O and radius r.

P

LA

D

A

Arc AP = radius r. S ZAOP = 1€

Produce AO to meet the circle at B so that
ZAOB = a straight angle = 2 right angles.

Since the angles at the centre of a circle are proportional
to the arcs subtending them. Therefore,

ZAOP _arc AP
/AOB ~ arc APB

= £A0P T Jaop=L/a0B
ZAOB nr b1

_ astraight angle  180°
T n

=1°

_180°
T

. = = 180°

e The number of radians in an angle subtended by an

arc
radius

arc of a circle at the centre is equal to

) s
iie. 6= —
-

Proof : Consider a circle with centre O and radius r.
Let ZAOQ = 6¢ and let arc AQ = s. Let P be a point on
the arc AQ such that arc AP =r.

N
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Then, ZAOP = 1€ Since angles at the centre of a circle
are proportional to the arcs subtending them. Therefore,
ZAOQ arc AQ

ZAOP  arc AP

C

arc AQ

= /A0Q = | ——=x1 “+ ZAOP = 1€
9 (arcAPX] [ o

s
= 0= . radians.

Remarks :
Since 180° = nradians

b
Therefore, 1° = E radians
b b
Hence, 30° = ﬁx 30 = E radians
45°= —— x 45 = — radi
= 180 X = radians
b b
60° = E x 60 = 5 radians
90° - 90 = — radi
= 180 X =5 radians
Degree | 30° | 45° | 60° | 90° [ 120° [ 135° [ 150° [ 180° | 270° | 360°
Radian | = [ 2 | Z [ Z |25 | 35 | Bn | | O% [ o
6 | 43|21 3 4 6 2
¢ We have,

n radians = 180°

o

1 i < 189° (180
. radian T 29

=57°16' 22" (approx).
¢ We have,
180° = n radians

T

. 19= 180 radians

22
- (7 x 180) radian = 0.01746 radian.

Some Useful Points
¢ The angle between two consecutive digits in a clock is

b1
o | =— radians
30 ( 6 j .

¢ The hour hand rotates through an angle of 30° in one

l o
houri.e. (Ej in one minute.

¢ The minute hand rotates through an angle of 6° in one
minute.

RULE 1 : 200¢ = 180° = pCIt is the relation among
angles.

TRIGONOMETRY

RULE 2 : The number of radians in an angle subtended

arc
by an arc of a circle at the centre is equal to — .
radius

C
or, § = (;] (Lis arc length and r is radius)

Trigonometric function :

A

p hypotenuse
Perpendicular
B 9 C
b
base
P b P b
sing = H,cos 0= H,tane = E,COtO = P
h h
secp = Eand cosec = ;

-1 < sing orcosp < 1

— oo <tan@ orcotP <

sec or cosec O >1 orsecQ or cosecp < — 1
sin@. cosecp =1

cosQ. sec =1

tanQ. cotp =1

1 1
SInG = cngech OF COSECO = Ging

1 1
COS 0 = gecp O S€C 0= (59

1 1
tang = o5t OL COLO = tang

sin 0 cos 6

tang = cos 0 and cotg = sin®

Trigonometric Identities :
sin?@ + cos?@ =1 or sin?g = 1 - cos?9
or, cos?g = 1 - sin?g
sec’g —tan?p =1 or, sec?9 =1 + tan’g
or, tan?g = sec?g -1
cosec?9 — cot?g =1 or, cosec’p =1 + cot?g

or, cot?9 = cosec?g -1

C eMI_RRO )
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Some special formulae :

i.

ii.

iii.

iv.

Viii.

. sin(180° + @) = -sin@

sin (-9) =-sin@ cosec (—9) = — cosec@
cos (-0) =cosp sec (-9) = secH
tan (-9) =-tang@ cot (-9) =-cotp

sin (90° - Q) = cos @ cos(90° - g) = sing

tan (90° - ) = cot@ cot (90° - @) =tang
sec (90° — 9) = cosech cosec(90° - Q) = sec@
sin (90°+ Q) = cosQ cos(90°+9) = -sin@Q

tan (90° + 9) = —cot 9 cot (90°+9) =-tan@

sec (90°+9) = —cosec) cosec(90°+9) = sec@
sin (180°-9) = sin@ cos(180°-9) = —cos @
tan (180°-9) =-tan @ cot (180°-9) = —cot @
sec (180°-9) = —sec9 cosec(180°-9) = cosec 9

cos(180° + 9) = —cos @

sec(180° + 9) = —sec@

cosec(180° + 9) = —cosec9

cot(180° + @) = cotp

tan(180° + g) =tang

sin(270°-9) = —cos @ cos(270°-9) =—sin @
tan(270°-9) =cotg cot(270°-9) = +tan @
cosec(270°-9) = —sec9 sec(270°-9) = —cosec)
sin(270°+ Q) = —cos 9 cos(270°+9) = sin @
tan(270°+9) = -cot 9 cot(270°+9) =-tan @
cosec(270°+9) = —sec® sec(270°+9) = cosecQ
sin(360°-9Q) = —sin 9 cos(360°-9) = cos @
tan(360°-9) =-tan @ cosec(360°-9) = —cosec @

sec(360°-9) = sec@ cot(360°-9) = —cot 9
sin(360°+ Q) = sin @ cos(360°+9) = cos O
tan(360°+9)=tang cot(360°+9Q) = cotQ
sec(360°+9) = secp cosec(360°+ Q) = cosec @

To Calculate the maximum values:

(i) maximum value of msin@ + ncosg

= ,[m2+n2

(i) maximum value of m sin@ + nsing

TRIGONOMETRY

Few Results :

tan 1°. tan2°, . ......... ,tan 89° =1
cotl®.cot2°, .......... ,cot 89° =1
cosl®. cos2°, .......... ,c08 90°=0 [-+ cos 90° = 0]
cosl®. cos2°, ........... , cos (more than 90°) = 0
sinl°.sin2°. sin3°, ........... , [+ sin 180° = 0]
sinl°.sin2°. sin3°, ..... , [+ sin (more than180° = 0]
x2+1
RULE 3 : If secp + tan@ = x then secp = 5 s
b:d
x2 -1 x2-1
tang = ox and sing = 2+1
x2+1
RULE 4 : If sec) - tanp = x then secg = 5 s
b:d
2 1- x2
tang = and sin@ = 1+ x2

RULE 5 : If sing + cos@ = X, then sin@ - cos@

RULE 6 : If sin x + cosec x = 2

then sin® x + cosec” x = 2

If cos x + sec x = 2 then cos® x + sec® X = 2
Iftan x + cot x = 2

then tan® x + cot® x = 2 where neN.

RULE 7 : If A + B = 90° then,
tan A.tanB = 1, sinA. sec B = 1, cosA. cosec B =1
Angle and its measurement :

rd

sin or cosec Y
positive a'?d 1st quadrant
rest negative

2nd All positive X

X'€
3rd 4th

tan or cot positive cos and sec positive

and rest negative and rest negative
N

y/

Nature of 6 from 0 to 90°
0 -5 09— 90 sin g increases i.e. sin 68° > sin 63°

or sin 71° > sin 54° cos @ Decreases, tan Q Increases

= m2 + n2 cot@ Decreases, sec Increases cosec Decreases. At

(90°+ 0) and (270° + @) trigo functions will change as

(iif) maximum value of m cos § + ncosg = m2 + n2 sin § — cos, cos — sin 0, tan — cot, cot — tan, cosec — sec,

9 o sec — cosec. And at (180° + 9) and (360° + 9) trigo identitics

To calculate minimum values take (_ me j remain same i.e. sin — sin, cos — cos, tan— tan and so on.
{ SME-881 )
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0 0° 30° 45° 60° 90°
1. TTs [,
sin — —
2 J2 2
. V3 L Y o
cos 9 J2 2
1
tan 0 NE) 1 J3 s
1
cot 0 J3 1 ﬁ 0
2
sec 1 ﬁ J2 2 RS
2
cosec 0 2 J2 E 1

Angle Sum formulae :
sin (A + B)=sin A cos B + cos A sin B

cos (A+B) =cos A.cos B +sin A .sin B

tan A+tanB

tan (A+B) = 120 Atan B

cotA.cotB¥1

cot(A+B)= " i BtcotA

2 sin A cos B = sin (A + B) + sin (A - B),

2 cos A. sin B = sin (A + B) — sin (A - B),

2 cos A.cos B =cos (A + B) + cos (A - B),

2 sin A sinB = cos (A - B) = cos (A + B),

sin (A + B) sin (A - B = sin? A - sin? B = cos? B-cos?A

cos (A + B) cos (A - B) = cos? A - sin?B = cos? B — sin?A,
sin (A + B + C) = sin A cos B cos C + cos A sin B cos C +
cos A cos B sin C - sin A sin B sin C,

cos (A+ B + C) =cos A cos B cos C - cosA sin B sin C
— sin A cos B sin C - sin A sin B cos C,

tan (A+B + C)
tanA+tanB+tanC-tan A.tanB.tanc
T~ l1-tanA.tanB-tanB.tanC - tanC.tan A

If A + B = &, then sin A = sin B, cos A = —cos B and
tan A =-tan B

If A+ B =2 = then sin A = —sin B, cos A = cos B and
tanA=-tan B

RULE 8 : sinQ.sin20.sin 490

1
= Z sin 3 9, cosQ.cos 20.cos 40
1
= Z cos 30, tang.tan29.tan 49 =tan 39

Some values to be remembered :

J5 -1 10-245
4

, sin 36° =
4

sin 18° =

TRIGONOMETRY

cos 18° = sin 72° =

1012\/3 cos _ B+l

RULE 9:If (1 +tan A) (1 + tan B) =2 then A + B = 45°.
Function Sum Formulae :

C+D C-D
COS

sin C + sin D = 2sin

2 2
) ) - C-D C+D
sin C — sin D = 2 sin 2 . Ccos 2
C+D C-D
cos C + cos D =2 cos .COS )
2 2
C+D C-D
cos C-cos D = -2 sin T sin 2

Double angle formulae : (Multiple angles)

2tan A
sin 2A = 2 sin A.cos A = 1+tan2A .

cos2 A = cos? A —sin? A = 2cos?A -1

1-tanZ A

- 1-— in2 A =
=1-2 sin’A 1+tan2A’

1-cos2A
2c0s2A =1 + cos 2A tan?A = 1+cos 2A

2sin?A = 1 — cos 2 A,

2tan A

tan 2 A = l1—tan2 A

Thrice angle formulae :
sin 3 A = 3 sin A — 4 sin®A,
cos 3A=4cos®A-3cosA,

3tanA-tan® A

tan3A="""gn?A

Half-angle-formulae : (Sub-multiple angles)

2tan(é)
. (A Ay — \2)
sin A = 2sin o )cos| g ) = 1+tan2(%j ,

(A (A
cos A = cos ) — sin’ 2
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1- tan2(

(SIS

)
j ,

A
2c0s? (5] =1+ cos A,

o1+ tanQ(

(SIS

2

A
tan? E =

=0

tan A =
an 1- tan{%)

One-third angle formulae :
. . (éj . (éj
sin A = 3 sin 3 - 4 sin 3/

(5)-0(3)
cos A = 4 cos 3 - 3 cos 3

SORE

tan A = 1-3 tan%%) ’

cos A.cos 2 A. cos 22 A.cos 2% A. ........ cos 21 A

A
2 sinz(_j =1-cosA

1-cosA
l+cos A’

sin2™ A

~ 2%sinA’
. 1
SN g .sin (60° —9) sin (60° + 0) = ZsinB@,

1
cospcos (60°- 9). (60°+ Q) = ZCOS 30

Some formulae related to triangle : Sine formulae

A
[ b
B C
a
a b c IR

sinA sinB sinC

TRIGONOMETRY
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this may also be expressed as

inA sinB si
sinA _sin :smC:K

a b c
Ina AABC:
sin (B + C) =sin A, sin (C + A) =sin B, sin (A + B) =sin C,
cos (B+C)=-—cos A, cos(C+A) =-cosB,cos(A+B)=-cosC,
tan (B + C) = -tan A, tan (C + A) = -tan B,

_ (B—Cj (b—cj A
tan (A + B) = -tan C = sin 2 = a 0052

= COS(

7)) 59

Cosine formulae :

In any AABC,
b2 +c2-a?
(i) a2 = b? + ¢2 - 2bc cos A or, cos A =
2bc
a2 +c2-b?
(ii)b2=c®>+a?-2cacosBor,cosB= ———
2ca
a?+b2-c?
(iiij) c>=a?>+b?>-2abcosCor,cos C = ———
2ab

Projection Formulae :
In any AABC,
(i a=bcosC+ccosB

@[@)b=ccosA+acosC
(i) c=acosB +bcosA
i.e. any side of a triangle is equal to the sum of the

projections of other two sides on it.
Napier’s Analogy (Law of Tangents):
In any AABC,

B-C b-c A
(i) tan(T) = (m] cotE

A-B a-b C
(ii) tan(Tj = (a+b]cot5

C-A) [cza) B
(iii) tan 2 =l cra cot 2

Area of a triangle :

1 1
In any A ABC, Area of A = Ebc sin A = EcasinB

= Eab sin C

RULE 10. The equation acos 9 +bsin g =cis solvable

for lcl < ,Ia2+b2 .

aaa
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QUESTIONS ASKED IN PREVIOUS SSC EXAMS

TYPE-I }

1. In circular measure, the value of
the angle 11°15' is

n€ n€
e s
@ = W =
4 12

(SSC CHSL DEO & LDC Exam.
28.10.2012, Ist Sitting)

2. In a triangle ABC, ZABC = 75°

C
and ZACB = ™_ . The circular
4

measure of Z/BAC is

571

b
1) 12 radian (2) 3 radian

b b
(8) = radian 4) Eradian

6

(SSC Graduate Level Tier-I

Exam. 11.11.2012, Ist Sitting)

3. The circular measure of an angle
5n

of an isosceles triangle is 9 -

Circular measure of one of the
other angles must be

n F ) 5%
M g @ 5

2n A
® 3 @ 3

(SSC FCI Assistant Grade-III Main
Exam. 07.04.2013)
4. The degree measure of 1 radian

22
(taking m = 7 ) is

(1) 57°61°22” (approx.)
(2) 57°16°22” (approx.)
(3) 57°22’16” (approx.)
(4) 57°32°16” (approx.)
(SSC Graduate Level Tier-1
Exam. 21.04.2013, Ist Sitting)

3n
5. ? radians is equal to
(1) 100° (2) 120°
(3) 108° (4) 180°

(SSC Graduate Level Tier-I
Exam. 19.05.2013)

6. If the sum of two angles is 135°

and their difference is % then
the circular measure of the great-
er angle is
1 2 2 o

3 5

5n T
©®) 1o @3

(SSC CGL Tier-I Re-Exam. (2013)
20.07.2014 (Ist Sitting)

7
7. f0<0< 5 and sec20 + tan? 0

=7, then 0is

Sz LA
1) 12 radian (2) 3 radian
3) 5 radian 4 g radian

(SSC CAPFs SI, CISF ASI & Delhi
Police SI Exam. 22.06.2014

TF No. 999 KPO)
8. If the sum and difference of two

22

9

respectively, then the value of
smaller angle in degree taking the

angles are radian and 36°

22
value of tas - is:
7
(1) 52° (2) 60°
(3) 56° (4) 48°

(SSC CGL Tier-I Exam, 16.08.2015
(Ist Sitting) TF No. 3196279)
9. The circular measure of the in-
cluded angle formed by the hour
hand and minute hand of a clock

at 3 p.m. will be

z kil
(5 @ 3

5n n
@ 1y @ 5

(SSC CHSL (10+2) Tier-I (CBE)
Exam. 08.09.2016) (Ist Sitting)
10. Which of the following relations is
correct for 0 < g < 90° ?
(1) sing = sin?%p
(2) sing < sin?p
(3) sing > sin%g
(4) sing = cosecp
(SSC CGL Tier-I (CBE)
Exam. 28.08.2016 (Ist Sitting)
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11. If 0 is an acute angle and sin (0 +

1
18°) = 5 then the value of 0 in

circular measure is :

(1) 7= radians
@) E radians
(8) —— radians

4) == radians

(SSC CGL Tier-I (CBE)

Exam. 08.09.2016 (IIIrd Sitting)

12. What is the measure of central
angle of the arc whose length is

11 cm and radius of the circle is

14 cm ?
(1) 45° (2) 60°
8) 75° (4) 90°

(SSC CHSL (10+2) Tier-I (CBE)
Exam. 16.01.2017) (IInd Sitting)

TYPE-II }

1. The minimum value of 2 sin? 0
+ 3 cos? 0 is
mo 2) 3
3) 2 41
(SSC CPO (SI, ASI & Intelligence
Officer) Exam 28.08.2011 (Paper-I)
2. If cosec 39° = x, the value of

1
+ sin? 39°+ tan? 51°

cosec251°

S S
~ sin?51°sec? 39° °
M Yx2-1 @ 1-x2
(3) -1 (4) 1-x

(SSC CPO (SI, ASI & Intelligence Officer)
Exam. 28.08.2011 (Paper-I)
3. The value of

tan 4°.tan 43°.tan 47°.tan 86° is

1) 2 @2 3

B 1 @ 4
(SSC CPO (SI, ASI & Intelligence
Officer) Exam. 28.08.2011 (Paper-I)
& (SSC CHSL DEO & LDC Exam.
04.12.2011 (IInd Sitting) (North Zone)

N
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tand +cot @
f tan6 —cot6 ~ 2, 0<0<
90°), then the value of sin 0 is

2 3
6 5 @1

(SSC CPO (SI, ASI & Intelligence Officer)
Exam. 28.08.2011 (Paper-I)
5. If cos x + cos y = 2, the value of
sin x + sin y is
(1o @1
3) 2 @ -1
FCI Assistant Grade-III
Exam. 25.02.2012 (Paper-I)
North Zone (Ist Sitting)
6. The value of tan1°tan2° tan3°.......

tan89° is :
11 @) o
1
3 V3 ) /3
(SSC CHSL DEO & LDC

Exam. 11.12.2011) (Ist Sitting)
(Delhi) & (FCI Assistant Grade-III
Exam. 05.02.2012 (Paper-I) East Zone
(IInd Sitting) & (SSC GL Tier-I
Exam. 21.04.2013) (Ist Sitting) & (SSC
CAPFs SI & CISF ASI Exam. 23.06.2013)
7. The measure of the angles of a
triangle are in the ratio 2 : 7 :
11. Measures of angles are
(1) 16°, 56°, 88°
(2) 18°, 63°, 99°
(8) 20°, 70°, 90°
(4) 25°, 175°, 105°
(SSC CPO S.1. Exam. 07.09.2003)
8. The angles of a triangle are
(x + 5)°, (2x - 3)° and (3x + 4)°.
The value of x is
(1) 30 (2) 31
3) 29 4) 28
(FCI Assistant Grade-III
Exam. 25.02.2012 (Paper-I)
North Zone (Ist Sitting)
9. The value of cot 10° . cot 20° .
cot 60° . cot 70° . cot 80° is
(1 2) -1

1
3) J3 @ 73

(SSC CHSL DEO & LDC Exam.

04.12.2011 (Ist Sitting (North Zone)

10. If 6 be an acute angle and

7 sin?0 + 3 cos?0 = 4, then the
value of tan 0 is

(1) V3

(3) 1

1
D78
4)0
(SSC CHSL DEO & LDC Exam.
04.12.2011 (Ist Sitting (East Zone)

TRIGONOMETRY

11. The value of sin?1° + sin?5° +
sin?9° + .... + sin?89° is

1
m 1z 2 11/2
11
(3) 11 (4) E

(SSC CHSL DEO & LDC Exam.
04.12.2011 (Ist Sitting (East Zone)

12. The numerical value of cot18°

onneZoogo, L .
(cot72 cos” 22°+ 79 sec? 68°J is
(1)1 2 2

€
33 (4) 73

(SSC CHSL DEO & LDC Exam.
04.12.2011 (Ist Sitting (East Zone)

13. If tan 15° =2 - @ , the value of

tan 15° cot 75° + tan 75° cot 15°is

(114 (2)12
(3) 10 (4) 8

(SSC CHSL DEO & LDC Exam.

04.12.2011 (IInd Sitting (East Zone)

14. If x, y are acute angles, 0 < x +

Yy < 90° and sin (2x - 20°) = cos

(2y + 20°), then the value of tan

(x+y)is:
1 3
@ J3 @)1

(SSC CHSL DEO & LDC Exam.
11.12.2011 (IInd Sitting (Delhi Zone)
15. If £ A and Z B are complementa-
ry to each other, then the value of
sec? A + sec® B -sec? A . sec’ B

is
11
(32

(2)-1
4)0
(SSC Assistant Grade-III
Exam. 11.11.2012 (IInd Sitting)
16. sin?5° + sin?6° + ... + sin?84° +
sin? 85° = ?

1 1
(1) 39 2 (2) 40 2

1
(3) 40 4) SQE

(SSC CHSL DEO & LDC
Exam. 11.12.2011 (IInd Sitting
(Delhi Zone)
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17. sin?5° + sin?10° + sin?15° + .... +
sin?85° + sin?90° is equal to

1 1
m75 (85

1
(3)9 (4)9 5

(SSC CHSL DEO & LDC Exam.
11.12.2011 (Ist Sitting (East Zone)
& (SSC CHSL DEO & LDC Exam.
21.10.2012) (IInd Sitting)

18. The value of

sin 39°
cosbl1°
tan 45° tan 59° tan 79° -
3 (sin? 21° + sin? 69°) is :
(1) 2 @) -1
B 1 @0
(SSC CHSL DEO & LDC Exam.
11.12.2011 (IInd Sitting (East Zone)

+ 2 tan 11° tan 31°

cos29
cot?0 - cos? 0
0° < 0 < 90°, then the value of 0
is:
(1) 30° (2) 45°
3) 60° (4) None of these
(SSC CHSL DEO & LDC Exam.
11.12.2011 (IInd Sitting (East Zone)
20. If A =tan 11° tan 29°,
B =2 cot 61° cot 79°, then :
(1) A=2B 2) A=-2B
B) 2A=B 4) 2A=-B
(SSC CHSL DEO & LDC Exam.
11.12.2011 (IInd Sitting (East Zone)

19. If =3 and

X
21. If sin 17° =g , then the value of

(sec 17° — sin 73°) is

y2

m . y2 = x>

Uvy —-x

(S
= N[ =
[\ [\
[\

(S]]
yyx? - y?

y2

@ [z _ 2

i

(FCI Assistant Grade-III

Exam. 05.02.2012 (Paper-I) East Zone
(IInd Sitting) & (SSC Graduate Level
Tier-1I Exam. 16.09.2012)

N
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22. If 0° < 0 < 90°, the value of
sin 0 + cos 0 is
(1) equal to 1
(2) greater than 1
(3) less than 1
(4) equal to 2

(SSC Graduate Level Tier-II
Exam. 16.09.2012)

23. The expression

tan 57°+cot 37°
tan 33°+ cot 53°
1) tan 33° cot 57°
2) tan 57° cot 37°
3) tan 33° cot 53°
4) tan 53° cot 37°
(SSC Graduate Level Tier-II
Exam. 16.09.2012)
cot 30°-cot75°
tan 15°- tan 60°

is equal to

—_ o~ o~ —

24. The value of

is:
(1)0 (2)1

B) J3-1 4)-1
(SSC CHSL DEO & LDC Exam.
21.10.2012 (IInd Sitting)
25. The value of
cot 6.tan(90° - 6) — sec(90° - 0)
cosecO + (sin? 25° + sin? 65°) +

¢§ (tan 5° tan 15°. tan 30°.
tan75°. tan 85°) is :
m1 2) -1
(3) 2 4)0
(SSC CHSL DEO & LDC Exam.
21.10.2012 (IInd Sitting)
26. If sin (3x-20°) =cos (3y + 20°),
then the value of (x +y) is
(1) 20° (2) 30°
(3) 40° (4) 45°
(SSC CHSL DEO & LDC Exam.
28.10.2012 (Ist Sitting)
27. If cos 0 cosec 23° = 1, the value
of 0 is
(1) 23° (2) 37°
(8) 63° 4) e7°
(SSC CHSL DEO & LDC Exam.
04.11.2012 (IInd Sitting]
28.If 2 (cos2 6 —sin2 0) =1, H is a
positive acute angle, then the

value of 0 is
(1) 60° (2) 30°

1
(3)45 @22

(SSC Assistant Grade-III
Exam. 11.11.2012 (IInd Sitting)

TRIGONOMETRY

29. The value of (tan35° tan45°

tanb5°) is

1
(1) 9 @ 2
B O @1

(SSC Delhi Police S.I. (SI)
Exam. 19.08.2012)

30. If sec (70 + 28°) = cosec (30° —
30) then the value of 0 is

(1 & 2) 5°
(8) 60° 4) 9°
(SSC Delhi Police S.I. (SI)
Exam. 19.08.2012)

T 0
31. If tan(——;j = \/g the value

2
of cos0 is :
1
(1)0 (2) E
1
6 5 @1

(SSC CHSL DEO & LDC Exam.

04.11.2012, Ist Sitting]

32. If7sin26 + 3cos20 =4 (0°<6
< 909, then value of 0 is

s d
VS @ 3
k3 L3
® & @

(SSC Graduate Level Tier-I
Exam. 11.11.2012, Ist Sitting)

1
33. If secO=x+ —— (0°< 0 <909,
4x

then sec 0 + tan 0 is equal to

X
(1) E @) 2x
1
3) x 4) 9%

(SSC FCI Assistant Grade-III Main
Exam. 07.04.2013)

34. The value of
cos 1° cos 2° cos 3°.......
cos 177° cos 178° cos 179° is :

1
Mo @5

1
® 1 @ 75

(SSC Graduate Level Tier-I
Exam. 21.04.2013, Ist Sitting)

 eMI_KRa )
SME-886

35. The value of
(sin? 25° + sin2 65°) is :
V3

(1) N @21

2
3 o @ J3
(SSC Graduate Level Tier-I
Exam. 21.04.2013, Ist Sitting)

36. If gech+tan0=4+/3 (0°<6 <
90°), then tan 30 is

1
(1) undefined (2) ﬁ

1
® @ |3

(SSC Graduate Level Tier-I

Exam. 21.04.2013 IInd Sitting)

37. If sin (60° - 0) = cos (y - 309,
then the value of tan (y - 0) is
(assume that 0 and y are both
positive acute angles with 6 < 60°

and y > 30°).

1
(1) E (2)0
3 3 @1

(SSC Graduate Level Tier-I
Exam. 21.04.2013 IInd Sitting)

38. If asin 0 + b cos 0 = c then the
value of a cos 0 — bsin O is :

D) +y-a? +p? +c?
@ +ya? +p? - c?

® +ya?

_p2_ 2

@ +ya? -p? +c?

(SSC Graduate Level Tier-I
Exam. 21.04.2013)

1
39. If sin (A - B) = 5 and
cos (A + B) = —~where

2

A>B>0and A + Bis an acute
angle, then the value B is

T
o = 2

6 ) 12

3 z 4 z

® @ 5

(SSC Graduate Level Tier-I
Exam. 21.04.2013)

N
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40. Maximum value of (2 sin 6 + 3

cos 0) is
L 2 @ 13
3) Jﬁ 41

(SSC Graduate Level Tier-I
Exam. 21.04.2013)
41. The value of
152 (sin 30° + 2 cos? 45° + 3 sin
30° + 4 cos? 45° + .... + 17 sin
30°+ 18 cos? 45°) is
(1) an integer but not a perfect
square
(2) arational number but not an
integer
(3) a perfect square of an integer
(4) irrational
(SSC Graduate Level Tier-I
Exam. 21.04.2013)
42. Evaluate : 3 cos 80° cosec 10°
+ 2 cos 59° cosec 31°
1 2 3
B 2 @ 5
(SSC Graduate Level Tier-I
Exam. 19.05.2013)
43. sin?0 - 3 sin 0 + 2 = 0 will be

true if
(I)0<H<90 (20 0<H<90
B) 6=0° (4) 6=90°

(SSC Graduate Level Tier-I

Exam. 19.05.2013)

44. Iftanoa =ntanf and sino=m
sin f, then cos? a is

2 2

1 2) —5

M n?+1 @ n?
@ 2.1 @ m? +1
n?-1 n?+1

(SSC Graduate Level Tier-I
Exam. 19.05.2013 Ist Sitting)

3
45. Iftan0 = Z and 0 is acute, then

cosec 0
4 5
(1) 5 2) 3
1
B 2 4) )

(SSC Graduate Level Tier-I
Exam. 19.05.2013 Ist Sitting)

TRIGONOMETRY

7
46. If cosec 0 — cotd = -, the value

9"
of cosecO is :
47 51
W g @ g
53 49
®) 28 @ g

(SSC CAPFs SI & CISF ASI
Exam. 23.06.2013
47.If x sin 45° = y cosec 30°, then

4
—z isequalto
y4 q
(1) 43 ) 6
3 28 4) 8

(SSC Graduate Level Tier-II
Exam. 29.09.2013

48. If 5 tan 0 = 4, then
5sin 6 — 3cos 0

5siné + 2cos 0 is equal to
2 1

(1) 3 @ 4
1 1

3 6 (4) 3

(SSC CHSL DEO & LDC
Exam. 20.10.2013)
49. 2 cosec? 23° cot? 67° — sin? 23° -
sin? 67° - cot? 67° is equal to
11 (2) sec? 23°
(8) tan?23° 4 o
(SSC CHSL DEO & LDC
Exam. 20.10.2013)

50. The equation

2
(x+y)
4xy
is only possible when
1) x=-y 2) x>y
B)x=y (4) x<y
(SSC CHSL DEO & LDC
Exam. 20.10.2013)
51. The value of cosec? 18° —

cos20 =

_r
cot?72° 18
1 2
1
3) 9 @1

(SSC CHSL DEO & LDC Exam.
27.10.2013 IInd Sitting)

CeMI_RR” )
SME-887

52. If o + f =90°, then the value of
(1 - sin?a) (1 - cos?a) x (1 + cot?)
(1 + tan?p) is
11
B) 0

@) -1
4 2
(SSC CHSL DEO & LDC Exam.
27.10.2013 IInd Sitting)
2sin68° 2cotlb°

c0s22° 5tan75°
3tan 45°.tan 20°. tan 40°.tan 50°.tan 70°

5
is equal to
(1) -1 @ o
B 1 @ 2

(SSC CHSL DEO & LDC Exam.
27.10.2013 IInd Sitting)
54. Thevalue of tan 10° tan 15° tan
75° tan 80° is
(1) o @1
B) -1 @) 2
(SSC CHSL DEO & LDC Exam.
10.11.2013, Ist Sitting)
55. The minimum value of 4 tan20 +
9 cot?0 is equal to
mo (2)5
3) 12 (4) 13
(SSC CHSL DEO & LDC Exam.
10.11.2013, Ist Sitting)
56. If sin 7x = cos 11x , then the
value of tan 9x + cot 9x is
1 2 2
B 3 @) 4
(SSC CHSL DEO & LDC Exam.
10.11.2013, Ist Sitting)
57.If tan?a. = 1 + 2 tan?B (a, B are
positive acute angles), then

/2 cosa - cosp is equal to

@ 2
@ -1
(SSC CHSL DEO & LDC Exam.
10.11.2013, Ist Sitting)
58. The product cos1® cos2° cos3°
cos4° .... cos100° is equal to

1o
B 1

1
-1 @ 5
® 1 @ o

(SSC CHSL DEO & LDC Exam.
10.11.2013, IInd Sitting)

59.If 2 (cos? 0 -sin?0) =1 (0is a
positive acute angle), then cot 0is

equal to

1
1 -3 @ 73
©) 1 @ |3

(SSC CHSL DEO & LDC
Exam. 20.10.2013)

N S
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60.

61.

62.

63.

64.

If tan (20 + 45°) = cot 30 where
(26 + 45°) and 36 are acute an-
gles, then the value of 0 is
(1) 5° @) 9°
3) 12° (4) 15°
FCI Assistant Grade-III
Exam. 25.02.2012 (Paper-I)

North Zone (Ist Sitting)
If 6 be acute angle and cos 6

15
—17,then the value of
cot (90° - 0) is
Y S
m =g @ 15
J2 82
B — @) —
17 17

FCI Assistant Grade-III
Exam. 25.02.2012 (Paper-I)
North Zone (Ist Sitting)
7
Ifsec?0 + tan2 0 = 1z’ then

sect9 — tan*g=

e 1
M 15 @ 5
5
8 13 @ 1

FCI Assistant Grade-III
Exam. 25.02.2012 (Paper-I)
North Zone (Ist Sitting)
T
If O<x <E and secx = cosecy,

then the value of sin (x + y) is :

(1) o 21
1 L
8 3 @ 73

FCI Assistant Grade-III

Exam. 05.02.2012 (Paper-I)

East Zone (IInd Sitting)

If A, B and C be the angles of a

triangle, then put of the follow-
ing, the incorrect relation is :

sin = COS g

8y 5
(A + Bj . C
(2) cos =sin —
2
tan u = secC g
A+B C
(@) cot = tan >

FCI Assistant Grade-III.
Exam. 05.02.2012 (Paper-I)
East Zone (IInd Sitting)

65

66.

67.

68.

TRIGONOMETRY

Ifsina+cospB=20<P<acx
(2a+Bj
90°), then sin =
3
- o
(1) sin 5 (2) cos 3
- 20
(3) sin 3 (4) cos 3

(SSC CHSL DEO & LDC Exam.
04.12.2011 (Ist Sitting (North Zone)

2
If cos*0 - sin*0 = 7, then the

3
value of 2 cos?0 - 1 is
(1)0 2)1

2 3
(3) 3 (4) 9

(SSC CHSL DEO & LDC Exam.
04.12.2011 (Ist Sitting (North Zone)
Ifsinasec(30°+a)=10<ax<
60°), then the value of
sin a + cos 2a is

2+x/§
1 (2) 2\/5
3) 0 (4) ﬁ

(SSC CHSL DEO & LDC Exam.
04.12.2011 (Ist Sitting (North Zone)

If tan O = 1, then the value of

8sin 0 + 5cos 0 )
sin®0 - 2cos®0 + 7cos 0 1S

1

(12 (2) 2 2
4
@3 @ 5

(SSC CHSL DEO & LDC Exam.
04.12.2011 (IInd Sitting (North Zone)

69. If 0 be a positive acute angle sat-

isfying cos? 0 + cos* 6 = 1, then
the value of tan® 0 + tan* 0 is

3

V= 21
1

® 5 )0

(SSC CHSL DEO & LDC Exam.
04.12.2011 (IInd Sitting (North Zone)

 eMI_RRr )
SME-888

70.

71.

72.

73.

74.

75.

If tan 0 = -, then the value of

3

3sin 6 + 2cos 0
3sin 6 —2cos 0 1®
(1) 0.5 (2) -0.5
3) 3.0 4) -3.0
(SSC CHSL DEO & LDC Exam.

04.12.2011 (IInd Sitting (North Zone)

The simplified value of
(sec A — cos A)? + (cosec A — sin
A)? - (cot A — tan A)? is

1
(1o 25
(3) 1 (4) 2

(SSC CHSL DEO & LDC Exam.
04.12.2011 (Ist Sitting (East Zone)
If 0 be acute and tan 0 + cot 0 =
2, then the value of tan® 0 + cot!°
0is
(1
(3)3

22

(4)4
(SSC CHSL DEO & LDC Exam.
04.12.2011 (IInd Sitting (East Zone)

e
13
0 < 6 <90°, then the value of sin
0 + cos 0 is

If sin 6 — cos O = and

17 13
(1) 13 @ 17
1 1
©) 13 @ 17

(SSC CHSL DEO & LDC Exam.
04.12.2011 (IInd Sitting (East Zone)

1
If 2cos0 - sind = E s

(0° < 0 < 90°) the value of
2 sinb + cosO is

1

W 7z @ J2
3

® 7z @ g

(SSC CHSL DEO & LDC Exam.
11.12.2011 (Ist Sitting (Delhi Zone)

sin 0 + cos 6

If ——— = 3, then the val-
sin 6 — cos 0

ue of sin*0 — cos*0 is

1 2

olw o~
ale o

3) 4)

(SSC CHSL DEO & LDC Exam.
11.12.2011 (Ist Sitting (Delhi Zone)

N
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76. If sec?0 + tan?0 = 7, then the val-
ue of 0 when 0° < 0<90°, is
(1) 60° (2) 30°
(3) 0° (4) 90°
(SSC CHSL DEO & LDC Exam.
11.12.2011 (Ist Sitting (Delhi Zone)
77. The simplified value of
(see x sec y + tan x tan y)? -
(sex x tan y + tan x sec y)?is :
1 -1 @ o
(3) sec? x 4 1
(SSC CHSL DEO & LDC Exam.
11.12.2011 (IInd Sitting (Delhi Zone)
78. If sinO + cosecO = 2, then value
of sin!®@ + cosec!%0 is equal

to:
(M1 (2) 2
(3)3 (4) 100

(SSC CHSL DEO & LDC Exam.

11.12.2011 (IInd Sitting (Delhi Zone)

79. If A = sin? 0 + cos*9, for any value
of 0, then the value of A is

3
M1<A<2 (2]ZSAS1

13 3 13
—< < — < < —
B pg=h=t@y=A=1g
(SSC CHSL DEO & LDC Exam.
11.12.2011 (Ist Sitting (East Zone)
80. If sin® + cosecO = 2, then the
value of sin®0 +cosec®0 when 0° <
0 <90°, is
(1o (2)1
(3) 10 4)2
(SSC CHSL DEO & LDC Exam.
11.12.2011 (Ist Sitting (East Zone)
& (SSC GL Tier-I1 19.05.2013)
(Ist Sitting)
81. If tan20 . tan 40 = 1, then the
value of tan 30 is

(1) J3 (2)0

1
(8)1 (4) ﬁ
(SSC CHSL DEO & LDC Exam.
11.12.2011 (Ist Sitting (East Zone)
82. If cos?a + cos?p = 2, then the val-
ue of tan® a + sin® B is :
(1) -1 (0]

1
4 75
(SSC CHSL DEO & LDC Exam.
11.12.2011 (IInd Sitting (East Zone)

83. If 0 is a positive acute angle and
tan 20 tan 30 = 1, then the value

@)1

50
of (2 COSZ? -1)is

TRIGONOMETRY

1
m -5 @1

30 @ 5
(SSC Graduate Level Tier-1I
Exam. 16.09.2012)
84. In a right-angled triangle XYZ,
right-angled at Y, if XY =9,/
and XZ - YZ = 2, then sec X +

tan X is
1
m J5 @ V6
6
B 2/6 @ g

(SSC Graduate Level Tier-II

Exam. 16.09.2012)

85. The minimum value of sin?0 +
cos?0 + sec?0 + cosec?0 + tan?0

+ cot?0 is
11 2) 3
3) 5 4 7

(SSC Graduate Level Tier-II
Exam. 16.09.2012)

1
—o, th
2 en

X

86. If 2 sin(?j =X+

1
the value of(x - _j is
X

(1 -1
@)1

@2 2
4 o
(SSC Graduate Level Tier-II
Exam. 16.09.2012)
87. If cos 0 + secO = 2, the value of
cos®0 + sec®0 is
(1) 4
31

@) 8
(4) 2
(SSC CHSL DEO & LDC Exam.
21.10.2012 (Ist Sitting)
88. The numerical value of

5 2 3 sin?Bis
sec29+1+cot29+ sivis:
(1)5 (2) 2
33 4) 4

(SSC CHSL DEO & LDC Exam.
21.10.2012 (IInd Sitting)
89. The numerical value of

1 . 1 1 1
cosO cotb /\cosb cotH

is
1o 2) -1
3) +1 4 2
(SSC CHSL DEO & LDC Exam.
28.10.2012 (Ist Sitting)

 SMTI_RRo )
SME-889

sin®+cos® 5

90. If Sinb—cosh Z,thevalue of
tan?0+1
T 9. L is
tan“06-1
25 41
W g @
41 40
©) 40 @ 41

(SSC CHSL DEO & LDC Exam.

28.10.2012 (Ist Sitting)

91. If tan 70 tan 20 = 1, then the
value of tan 30 is

1

my3 @ 7

1
@73 @B

(SSC Graduate Level Tier-I
Exam. 11.11.2012 (Ist Sitting)
92. The value of

(2CO529_1)(1+tan9 . l—tanajis
1-tan® 1+tan6

(1) 4 @1

(33 (4) 2

(SSC Assistant Grade-III

Exam. 11.11.2012 (IInd Sitting)

93. If secO + tan0 = 2, then the value
of sec 0 is

(1) (2) 5

3)

@ J2

(SSC Delhi Police S.I. (SI)
Exam. 19.08.2012)
94. If cosecO - sin® = [ and sec0 -
cosf = m, then the value of Pm?(P
+m? + 3) is
1 -1
B 1

NI ENGIRS

@ o
4 2

(SSC Delhi Police S.I. (SI)
Exam. 19.08.2012)

2sin 6 — cos 6

95. f —————— =1, then val-
cosf +sind

ue of cot0 is :

1 1
m 5 @ 3
(33 (4)2

(SSC CHSL DEO & LDC Exam.
04.11.2012, Ist Sitting)

N
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96. If tan 0 = 2, then the value of

8sin O+ 5cos0

is
sin®0 + 2cos® 0 + 3cos O

21 8
SR @ 5
7 16
® 5 @ 3

(SSC Graduate Level Tier-I

Exam. 11.11.2012, Ist Sitting)

97. Iftan 0 + cot 0 =2, then the value
of tan'®® 0 + cot!®° 0 is

12 @) o
@ 1 @ 3
(SSC FCI Assistant Grade-III
Main Exam. 07.04.2013)
tan 0 cot0 )
98. 1 oto 1-tano S equal to

(1) 1-tan 6-cot 6
(2) 1 + tan 6 — cotO
B) 1-tan 6 + cot 6
4) 1 +tan 6 + cot 6
(SSC FCI Assistant Grade-III
Main Exam. 07.04.2013)
99. If sin 0 + cosec 0 = 2, then the
value of sin®0 + cosec?® 0 is :
(1) 3 22
3) 4 @1
(SSC Graduate Level Tier-I
Exam. 21.04.2013, Ist Sitting)

100.Ifsec O + tan 0 = 2 + Jg,then

the value of sin 6 + cos 0 is :

3
m 5 @ 5
7 1
® @5

(SSC Graduate Level Tier-I
Exam. 21.04.2013, Ist Sitting)
The value of
(1 +cot®-cosec0)(1+tan6 +
sec 0) is equal to
(1 (2) 2
(3)0 (4)-1
(SSC Graduate Level Tier-I
Exam. 21.04.2013 IInd Sitting)
If tan O + cot 0 = 2, then the val-
ue of tan"0 + cot™ (0° < 6 < 90°,
nis an integer) is
n2 (2)2n
(3)2n (4) 2n+1
(SSC Graduate Level Tier-I
Exam. 21.04.2013 IInd Sitting)

101.

102.

TRIGONOMETRY

103. If sin® _ Cose’
X y
sin 0 — cos 0 is equal to

1 x-y @ x+y

then

X-y y—-x
3) \/x2+y2 4) \/x2+y2

(SSC Graduate Level Tier-I
Exam. 21.04.2013 IInd Sitting)

104. If x=asecB cos ¢, y=bsecH
sin ¢, z= ctan 0, then the value
. X2 . yZ ZZ .
of 5+ ——%5 is:
a’? b> 2
11 2 4
3) 9 40
(SSC Graduate Level Tier-I
Exam. 21.04.2013)
; secO+tanf 5
105. I secf—tanf 3’ then
sin 0 is equal to :
1 1
(1) 4 2) 3
2 3
3) 3 4) 4

(SSC Graduate Level Tier-I
Exam. 21.04.2013)
106. If cos x + cos?x = 1, the numer-
ical value of
(sin'?2x + 3 sin!%x + 3 sin®x +
sin®x-1) is :

(1) -1 @) 2
30 @1
(SSC Graduate Level Tier-I
Exam. 21.04.2013)
107. If (1 + sin a) (1 + sinf)

(1+siny) = (1 -sin o)(1 - sinf) (1
— sin y), then each side is equal
to

HHH
G

cos o cos f cos ¢
sin a sin P sin y
sin o cos f cos y

)
o W W

S

sin o sin B cos y
(SSC Graduate Level Tier-I
Exam. 21.04.2013)
108. The numerical value of

1 5+ 3 3 +251n29
l+cot“® 1+tan“6
will be
(1) 2 @) 5
3) 6 @ 3

(SSC Graduate Level Tier-I
Exam. 19.05.2013 Ist Sitting)

 eMI_Ro0 )
SME-890

109. The value of

4 3 +351n20c

+
1+tan2u 1+cot2u

is
1) 4
B) 2

@) -1
4 3
(SSC Graduate Level Tier-I
Exam. 19.05.2013 Ist Sitting)
110. The value of 3 (sin x — cos X% +
6 (sin x + cos X2 + 4 (sin® x +

cos® ¥ is
1) 14 @ 11
3 12 4 13

(SSC Graduate Level Tier-I
Exam. 19.05.2013 Ist Sitting)
111. The value of

secH 1+sin® + cos -2tan?6
cos 0 1+sin6
is
1 4 @21
B 2 4 o0

(SSC Graduate Level Tier-I
Exam. 19.05.2013 Ist Sitting)
If tan 0 + cot O = 2, then the
value of tan20 + cot20 is
m 2 @1

@ J2 @ 0
(SSC Graduate Level Tier-I
Exam. 19.05.2013)
The eliminant of 6 from x cos6 —
ysin®=2and xsin 6 + ycos 6
= 4 will give

112.

113.

1) xZ+y?=20
@ 3x2+y?=20
B xZ-y%2=20
@ 3x2-y%=10
(SSC Graduate Level Tier-I
Exam. 19.05.2013)

114. The value of

cos2A (sin A + cos A)

cosec?A (sin A — cos A)

sinZA (sin A —cos A)

sec2A (sin A +cos A)

(sec? A — cosec? A)
m 1 @2 3
B 2 4 4
(SSC Graduate Level Tier-I
Exam. 19.05.2013)

N
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115. The value of

1 1
cosecO—cotb sind Is
1 1 (2) cot®

(8) cosec 0 (4) tan 0
(SSC Graduate Level Tier-I
Exam. 19.05.2013 Ist Sitting)

116. If cos O + sin 0 = \/5 cos 0, then

cos 0 — sin 0 is

1) ﬁ tan0 (2) —ﬁ cos 0

()] —\/5 sin® @) \/5 sin 0
(SSC Graduate Level Tier-1 Exam.
19.05.2013 (Ist Sitting) &
(SSC GL Tier-1I Exam. 29.09.2013)

2
117. If cos* 6 — sin* 0 =3 then the

value of 1 — 2 sin20 is

(1) 2 o

1
)3
(SSC Graduate Level Tier-I
Exam. 19.05.2013 Ist Sitting)
The value of
1 1
2T 2 is
1+tan©0) (1 +cot”0)

3) 4

W |k

118.

1 @1

3) 4

)3
(SSC Graduate Level Tier-I
Exam. 19.05.2013 Ist Sitting)

o -

1
If sinb - cosb = — then value of

119. 2

sin® + cos0 is :
m -2

J7
3) Y

@) x2

4 2

(SSC CAPFs SI & CISF ASI
Exam. 23.06.2013)

sin A sin A

+
120. The value of 1+ COSA

l1-cos A
is
(0°<A <909
(1) 2 cosec A (2) 2 sec A
B) 2sin A 4) 2 cos A
(SSC Graduate Level Tier-II
Exam. 29.09.2013)

TRIGONOMETRY

121.Ifrsin® =1, rcos 0 = @ then

the value of (x/g tan0 + l) is

1
]
4 2
(SSC Graduate Level Tier-II
Exam. 29.09.2013)

If xcos0-ysin 6= 1Ix2+y2

and

1 V3

@)1

122,

cos20 sin20 _ 1

+
2 b2 X2+y2 ,

a

then the correct relation is

=1

W -5-75=1

(SSC CHSL DEO & LDC
Exam. 20.10.2013)

If tan0 - cotd = 0, find the value
of sin® + cos 0.
mo @ 1

@ J2 4) 2
(SSC CHSL DEO & LDC Exam.
27.10.2018 IInd Sitting)
The greatest value of sin6 +
cos*0 is
1 2

123.

124.
@) 3

1
® 5

(SSC CHSL DEO & LDC Exam.
10.11.2013, IInd Sitting)
If 3sinb + 5cosb = 5, then
5sin0 — 3cos0 is equal to
(1) +3 (2 £5
B 1 @ =2
(SSC CHSL DEO & LDC Exam.
10.11.2013, IInd Sitting]
If sinf + sin20 = 1, then the value
of cos20 + cos* 0 is
(1) 2 @) 4
3) 0 (4)1
(SSC CHSL DEO & LDC Exam.
10.11.2013, IInd Sitting)
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125.

126.

127. If tan 0 + cot 6 = 2 then the value

of 0is
(1) 45° 2) 60°
(3) 90° 4) 30°

(SSC CGL Tier-1
Re-Exam. (2013) 27.04.2014

128. If cos mx = x2 - x+ —, the value

4
of xwill be
mo
B) -1

@1
(4) None of the above
(SSC CGL Tier-1
Re-Exam. (2013) 27.04.2014
numerical value of

1

cot?63°

. 1
sin? 63°

@1

B -1

129. The

1+ —sec?27°

— cosec?27°is

@ 2
@ o
(SSC CGL Tier-1
Re-Exam. (2013) 27.04.2014

cos O

130. If X = then

1-sin0’ 1+sin6

is equal to

1
@

" 1
@) 1—x

(SSC CGL Tier-I
Re-Exam. (2013) 27.04.2014

In A ABC, /B =90°and AB :
BC = 2 : 1. The value of
sin A + cot C is

1) x-1

©) x+1

131.

2+J€

2.5
@ 35

©B) 2+45
(SSC CGL Tier-I

Re-Exam. (2013) 27.04.2014

1) 3445 @

X
If sin? = x2 - 2x+ 2, then the

value of xis
(1o
B) -1

132.

@1
(4) None of these
(SSC CGL Tier-1
Re-Exam. (2013) 27.04.2014
The value of

sin43° cos19°
cos47° sin71°
(o @1

B 2 @ -1

(SSC CGL Tier-1
Re-Exam. (2013) 27.04.2014

133.

— 8c0s260°is

N7
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134.

135.

136.

137.

138.

139.

140.

The value of

o

sin 71 + sin 8215

is
+tan? 2°.tan? 88°

11

B) o

@2 2
4) 4
(SSC CGL Tier-1

Re-Exam. (2013) 27.04.2014
Find the value of 1 — 2 sin?0 +
sin%0.
(1) sin*0
(3) cosec*d

(2) cos*d
(4) sec*0

(SSC CGL Tier-1
Re-Exam. (2013) 27.04.2014

The simplest value of cot 9° cot
27° cot 63° cot 81° is
(1)0 (2)1

©) -1 @ J3

(SSC CGL Tier-I
Re-Exam. (2013) 27.04.2014

If

(1 +sinA)(1+sinB)(1+sinC)=
(1 -sinA)
(1-sinB)(1-sinC),0<A,B,C

b3
<3 then each side is equal to

(1) sin A sin B sin C
(2) cos A cos B cos C
(B) tanAtan B tan C
4 1
(SSC CGL Tier-I

Re-Exam. (2013) 27.04.2014
The value of 0, which satisfies the
equation tan?0 + 3 = 3 secf, 0° <
0 < 90° is
(1) 15° or O°
(3) 45° or 0O°

(2) 30° or 0°

(4) 60° or O°
(SSC CGL Tier-1
Re-Exam. (2013) 27.04.2014

If sin 0 =0.7, then cos0,0<0
<90°, is

(1) 0.3 @ J0.49

B Jos1 @ Joo

(SSC CGL Tier-I

Re-Exam. (2013) 27.04.2014

The value of sin? 65° + sin? 25° +
cos? 35° + cos2 55° is
(1o @21

3) 2 4) 5
(SSC CGL Tier-1
Re-Exam. (2013) 27.04.2014

141.

142.

143. If

144.

145.

146.

TRIGONOMETRY

If x sin 60°.tan 30° = sec 60°.cot
45°, then the value of x is

(12 2) 23

) 4 @ 443
(SSC CGL Tier-I Re-Exam. (2013)
20.07.2014 (Ist Sitting)
If 6 = 60°, then

1 1
—+/1+sinf + —4/1-sin6 i
2J 2J is
equal to

1 2
()cot2

(2) sec—

2

0
3 siny, @ cosy,

(SSC CGL Tier-I Re-Exam. (2013)
20.07.2014 (Ist Sitting)

2 tan? 30°
1-tan230°
= x sec 60°, then the value of xis
(1) 2 @1
B0 @ -

(SSC CGL Tier-I Re-Exam. (2013)
20.07.2014 (Ist Sitting)

+sec245°- sec20°

sino — cosa

If tanb = then

sina +coso’

sina + cosa is

M) +J2sin6 @ +y2 cosd

+—Cose

+——sin0
3) J_ 4) 2

(SSC CGL Tier-I Re-Exam. (2013)

20.07.2014 (Ist Sitting)

If 7 sin?0 + 3 cos20 = 4, (0°< 0 <
90°), then the value of tan 0 is

1 1
(1) ﬁ 2) B
@) 1 @ J3

(SSC CGL Tier-I Re-Exam. (2013)
20.07.2014 (Ist Sitting)

p
If tan 9° = E then the value of

sec? 81° .
—— - is
1+ cot” 81°

q
n =
()p

3) ~3 4
()qz ()pz

(SSC CGL Tier-I Re-Exam. (2013)
20.07.2014 (Ist Sitting)

C SMI_RO )
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147.

148.

149.

150.

151.

152.

If secO + tan0 = 5, then the value

tan®+1
* tano-1'°
L @
15 o7
@ @ -

(SSC CGL Tier-I Re-Exam. (2013)

20.07.2014 (IInd Sitting)

If tan20 = 1 - €2, then the value
of sech + tan30 cosech is

@) (2 - ez)

3

(1) (2 + e2)2

N [~

1 3
3) (2+e2)2 @) (2—92)2
(SSC CGL Tier-I Re-Exam. (2013)
20.07.2014 (IInd Sitting)
Which one of the following is true
for 0° <6 <90°?
(1) cosO < cos20 (2) cosO > cosZ0
(3) cosO < cos20 (4) cosO > cosZ0
(SSC CGL Tier-I Re-Exam. (2013)
20.07.2014 (IInd Sitting)
If x sin 60° tan 30° — tan245° =
cosec 60° cot 30° — sec245°, then
X =
(1) 2 @) -
3) 6 4) -
(SSC CGL Tier-I Re-Exam. (2013)
20.07.2014 (IInd Sitting)
If x = a seca cosfB, y = b seca
sinf}, z = c tan «, then the value

X2 2 ZZ

x Yy _z
of o2 + 22 is
1 2 2) o
31 @ -

(SSC CGL Tier-I Re-Exam. (2013)
20.07.2014 (IInd Sitting)

cos a

If TSB =aand __ .

sino

sinp = = b, then

the value of sin? in terms of a
and b is

W a®+1 @ a? - p?
a? - p? a?® +p?
. a?-1 2
a? - p? a? +b?

(SSC CGL Tier-I Re-Exam. (2013)
20.07.2014 (IInd Sitting)

N -=
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154.

155.

156.

153. The value of

cos? 60°+ 4 sec? 30°- tan? 45° .
) 5 is
sin“ 30°+cos“ 30°

64 55
W T
67 67
® 1 @ 1o

(SSC CGL Tier-I Re-Exam. (2013)
20.07.2014 (IInd Sitting)

The value of sin230° cos245° +
3
5tan230° + 5 sin290°
— 3 cos290° is
7 3
3L 3=
(W) 2oy @ 2oy
1 5
3— 3—
®) 2oy @) ©9g

(SSC CGL Tier-I Exam.
19.10.2014 (Ist Sitting)

1
If cos20 - sin20 = =, where 0 <9

3
b1
<5 then the value of cos*0 —
sin?0 is
1 2
(1) 3 2) 3
1 2
3) 9 4) 9
(SSC CGL Tier-I Exam.
19.10.2014 (Ist Sitting)
1 n
If tanb = \/H and 0 < 0 < g
then the value of

cosec20 —sec20
2 2 1S
cosec”0 +sec“0

0y )

ola s|w
Nlo oae

3) (4)

(SSC CGL Tier-I
Exam. 19.10.2014 (Ist Sitting)

157. The value of

m
5tan—

1 .=« n b 4

——sin—cos— - cot—sec— + ———

Jv2© 6 4 3

12sin~

is equal to

158.

159.

160.

161.

162.

163.

TRIGONOMETRY

mo @1

3) 2 4) —
3) )] 2

(SSC CGL Tier-1
Exam. 19.10.2014 (Ist Sitting)

3
If sin 6 = —, then the value of

5

tan 0 + cos©

cot 0 + cosecO Is equal to
§ 20 5 31
(1) 60 2) 60
34 o 57
®) 50 @ 50

(SSC CGL Tier-I
Exam. 19.10.2014 (Ist Sitting)
If a cos ®© + bsin 6 = p and
a sin ® — b cos 6 = g, then the
relation between a, b, p and q is
) &?-p=p-¢
2 a®+ b2 =p*+ @
B)a+b=p+q
4 a-b=p-gq
(SSC CGL Tier-1
Exam. 19.10.2014 (Ist Sitting)
If (sin o + cosec a)? + (cos o +
sec a)? = k + tan?a + cot?a, then
the value of k is

m1 @ 7

(3)3 4 5

(SSC CGL Tier-I Exam. 19.10.2014)
X

If sin 21° = g , then sec 21° —

sin 69° is equal to

2 y?
1 2
()y\/y2—x2(]x\/y2—x2

X2 y2

(3) y\/xz_yz &) x\/xz—y2

(SSC CGL Tier-I Exam. 19.10.2014)
If sec a + tan a = 2, then the
value of sin o is

(assume that O < o < 90°)

(1) 0.4 (2) 0.5

(3)0.6 4) 0.8

(SSC CGL Tier-I Exam. 19.10.2014)
If 3sin 0+ 5 cos 0 =5, then the
value of 5 sin 6 — 3 cos 0 will be
1 +3 @ +5

B)+2 @ +1

(SSC CGL Tier-I Exam. 19.10.2014)
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164.

165.

166.

167.

168.

169.

170.

If 6 is an acute angle and
tan 0 + cot 0 = 2, then the value
of tan® 0 + cot® 0 is

m1 2) 2

3)3 @) 4

(SSC CGL Tier-I Exam. 19.10.2014)
The simple value of tan 1°. tan
2°. tan 3°....... tan 89°is

1
(1) ) 2 o
2
31 ) 3

(SSC CGL Tier-I Exam. 19.10.2014)

3
If x sin? 60° - —

2 sec 60

4
tan? 30° + 5 sin? 45° tan? 60°

= 0 then xis

1
W-75 @-4
3) 15 4 -2

(SSC CGL Tier-I Exam. 26.10.2014)
If 7 sin oo =24 cos a; 0 < a

b
< 5 then the wvalue of

14 tan o — 75 cos o — 7 sec a is
equal to

n 3 @ 4

31 @ 2

(SSC CGL Tier-I Exam. 26.10.2014)

The value of x which satisfies the
equation 2 cosec? 30° + x sin?

3
60° - " tan? 30° = 10 is
(1 2 @ 3
B0 @1

(SSC CGL Tier-I Exam. 26.10.2014)

7
If 2sinO +cos 0= 7

3 then
the value of (tan2 0 - sec? 0) is
(1o @) -1
3) - ] 3

(SSC CGL Tier-I Exam. 26.10.2014)
If 29 tan 0 = 31,

then the value of

1+2sinfcosf

1-2sinfcosf is equal to
(1) 810 (2) 900
(8) 540 (4) 490

(SSC CGL Tier-I Exam. 26.10.2014)

N
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171.

172.

173.

174.

175.

176.

177.

ABCD is a rectangle of which
AC is a diagonal. The value of
(tan? ZCAD + 1) sin? ZBAC is

1

M 2 @ 5
B 1 40

(SSC CGL Tier-II Exam. 21.09.2014)
If tan x = sin 45°. cos 45° +
sin 30° then the value of xis
(1) 30° (2) 45°

(8) 60° (4) 90°

(SSC CGL Tier-II Exam. 21.09.2014)
For any real values of 0,

secO—1 5
Vseco+1

(1) cotb — cosecO

(2) secb —tan6

(8) cosecH — cotd

(4) tanO — secO

(SSC CGL Tier-II Exam. 21.09.2014)

If the sum and difference of two
b

and 12

spectively, then the value of the

angles in degree measure are

(1) 70°, 65° (2) 75°, 60°

(8) 45°,90° (4) 80°, 55°

(SSC CGL Tier-II Exam. 21.09.2014)

angles are 135° re-

Z - Z =
Ina AABC, £B = 3" C= 1
and D divides BC internally in
sin ZBAD

the ratio 1 : 3 then sin ZCAD
is equal to

1 1
CRCEC

1
® s @ Je

(SSC CGL Tier-II Exam. 21.09.2014)
If sin 3A = cos ( A - 26°), where
3A is an acute angle then the

value of A is

(1) 29° 2) 26°

8) 23° 4) 28°

(SSC CGL Tier-II Exam. 21.09.2014)
2 4

Value of sec?6 - %
2cos”0—cos“0
is

mi1 @) 2

3) - 4 0

(SSC CGL Tier-II Exam. 21.09.2014)

178.

179.

180.

181.

182.

183.

184.

TRIGONOMETRY

If x=a (sinb + cos0),
y = b (sinb - cosb) then the value

x2 2
of ?‘F—z is
(1o @1
3) 2 @ -

(SSC CGL Tier-II Exam. 21.09.2014)
If sin 50 = cos 20° (0° < 0 <
90°) then the value of 0 is

(1) 4° ) 22°

B) 10° @) 14°

(SSC CGL Tier-II Exam. 21.09.2014)
If 0° < 6 <90° and 2 secH = 3
cosec20 , then 0 is

1 2
3 4

(SSC CAPFs SI, CISF ASI & Delhi
Police SI Exam. 22.06.2014)

\/1+s1n9 \/1—sin9 .
1-sin6 1+sin6 is equal
to

(1) 2 cos O (2) 2sin 6

B) 2cotd (4) 2 sec O

(SSC CAPFs SI, CISF ASI & Delhi
Police SI Exam. 22.06.2014)

If cos O = g , then the value of
sinf . secH . tan0 is
(n 2 @ 8
16 9
3 2 @ =
4 3

(SSC CAPFs SI, CISF ASI & Delhi

Police SI Exam. 22.06.2014)

If 0° < A < 90°, then the value of

tan2A + cot? A — sec? A cosec? A is
(1)o @1
(3) 2 (4) -

(SSC CHSL DEO & LDC Exam.

02.11.2014 (IInd Sitting)

If o and B are positive acute an-

gles, sin (4a - B) = 1 and

cos (2 a+B) = 2 s
then the value of sin (o + 2B) is
mo @1

3) ﬁ ] —

2 V2
(SSC CHSL DEO & LDC Exam.
02.11.2014 (IInd Sitting)
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185.

186.

187. If

188.

189.

If 6 is a positive acute angle and
cosec 0 = ﬁ , then the value of

cot 6 — cosec 0 is

32 -3 : V23 +43)
3

3

3J2 +43
3

1

) J2(3-4/3)

3

(SSC CHSL DEO & LDC Exam.
02.11.2014 (IInd Sitting)

(4)

If ¢ is a positive acute angle and
4cos?9 -4 cos 9 +1=0, then
the value of tan (9 — 15°) is equal

to

(1) o @2 1

1
“4 ﬁ

(SSC CHSL DEO & LDC
Exam. 9.11.2014)

(rcosp — 3 )+

[0} then the

@ 3

(rsing -1)2=

value of

rtan0 + sec6

rsec6 + tano6 is equal to

(SSC CHSL DEO & LDC
Exam. 9.11.2014)

The value of

sin 25° cos 65°+ cos 25° sin 65°
tan? 70°- cos ec220°
n -1 @) O
(S) 4) 2
(SSC CHSL DEO & LDC
Exam. 9.11.2014)

If sin (6 + 18°) = cos 60°
(0 < 6 < 90°, then the value of
cos 50 is

1
1) D) @ o
1
) 72 41

(SSC CHSL DEO & LDC
Exam. 16.11.2014)

N
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190.

191.

192.

193.

194.

195.

3
If tan 0 = Z then the value of

4sin?0 -2cos>0

4sin® 0+ 3cos?0 is equal to
1 2
(n 21 @ 21
4
3) 21 @) 21
(SSC CHSL DEO & LDC
Exam. 16.11.2014)
cosa sina
If cosp = a, sinp = b, then
sin?p is equal to
T S
a“+b a“-b
a’-1 a’+1
) a’-b? @ a’ +b?

(SSC CHSL DEO & LDC

Exam. 16.11.2014)

Let A, B, C, D be the angles of a

quadrilateral. If they are concyc-
lic, then the value of

cos A+ cos B +cos C+cosDis
1) o @21
B) -1 4 2

(SSC CHSL DEO & LDC

Exam. 16.11.2014)

If \/3 tan 6 = 3 sin 6, then the
value of (sin20 — cos?0) is
1 1 @2 38
1
3) 3 (4) None

(SSC CHSL DEO Exam. 02.11.2014

(Ist Sitting)
If sin(A + B) =sin A cos B + cos A
sin B, then the value of sin75° is

x/§+1 x/E+1
(1) 2 )
x/§+1 J3+1

22 @ 5

(SSC CHSL DEO Exam. 02.11.2014

(Ist Sitting)
ABC is a right angled triangle,
right angled at B and ZA = 60°
and AB = 20 cm, then the ratio
of sides BC and CA is

M J3:1 (@ 1:3
B V3 :42 @ J3:2

(SSC CHSL DEO Exam. 02.11.2014
(Ist Sitting)

196.

197.

198.

199.

200.

201.

202.

TRIGONOMETRY

If tan 20 . tan 30 = 1, where
0° < 0 < 90° then the value of 0 is

lo
M 225

3) 24° 4) 30°

If cos?a — sin?a = tan?f, then the

value of cos?p - sin?f is

(1) cot?a (2) cot?p

3) tanZa 4) tan?p

(SSC CHSL DEO Exam. 02.11.2014
(Ist Sitting)

@ and

1
tan (A-B) =ﬁ, ZA+ /B)<90°,

2 18°

If tan (A + B) =

A > B, then ZA is

(1) 90° (2) 30°

(8) 45° 4) e0°

(SSC CHSL DEO Exam. 16.11.2014
(Ist Sitting)

sin®-2sin®0

The value of is

2cos® 0 - cos0

equal to
(1) sin6 (2) cos O
3) tan 6 4) cotO

(SSC CHSL DEO Exam. 16.11.2014
(Ist Sitting)

If r sin@ = g and r cosO = %
then value of ris

(1) 4 @) 3

3) 5 @ 7

(SSC CHSL DEO Exam. 16.11.2014
(Ist Sitting)

1
—, then

If6+¢=%andsin6=2

the value of sin ¢ is

1
(N1 2) ﬁ
1 V3
(3) 2 (4) o

(SSC CHSL DEO Exam. 16.11.2014

(Ist Sitting)

If 0° < 0 < 90° and 2 sin20 + 3

cos0 = 3, then the value of 0 is

(1) 30° (2) 60°
(8) 45° 4) 75°

(SSC CHSL (10+2) DEO & LDC

Exam. 16.11.2014, IInd Sitting

TF No. 545 QP 6)

203. The value of 6 (0 <6 <90°) satis-

fying 2 sin?0 = 3 cos 0 is
(1) 60° (2) 30°
(3) 90° (4) 45°

(SSC CGL Tier-II Exam. 12.04.2015
TF No. 567 TL 9)
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204.If a (tang + cot 9) = 1, sing +

cos @ =bwith0°< g <90°, then
a relation between a and b is

1) b2=2(a+1)
2)b2=2(a-1)

@) 2a=p-1

@) 2a=p+1

(SSC CGL Tier-II Exam, 2014 12.04.2015

205.

206.

207.

(Kolkata Region)

TF No. 789 TH 7)
If A is an acute angle and cot A +
cosec A = 3, then the value of
sin A is

ol o

11 2

5
(SSC CAPFs SI, CISF ASI & Delhi
Police SI Exam, 21.06.2015
IInd Sitting)
The simplest value of
sin?x + 2 tan?x - 2 sec?x +
cos?xis
1m1 (20
B) -1 4 2
(SSC CAPFs SI, CISF ASI & Delhi
Police SI Exam. 22.06.2014
TF No. 999 KPO)

If x=asecH and y= btan 6

3 @ o

a? b2
then —5 — —5 = ?
en x2 y2
11 2 2
B) 3 4) 4

(SSC CAPFs SI, CISF ASI & Delhi
Police SI Exam. 22.06.2014
TF No. 999 KP0)

208. The value of sin?1° + sin22° +

209.

sin23° + ..... + sin289° is

1) 22 ) 44
1 1

(3)22 2 4) 44 5

(SSC CGL Tier-I Exam. 19.10.2014

TF No. 022 MH 3)
3 ;3

cos” 0 +sin” 0

The value of ———
cos0+sinb

cos®0-sin®0

cos 0 - sin® s equal to
(1) -1 @21
B) 2 @ o

(SSC CGL Tier-I Exam. 19.10.2014
TF No. 022 MH 3)

N
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210.

211.

212.

213.

214.

215.

X
If sin 17° = 7, then
y
sec 17° — sin 73° is equal to

y2

(2) (X\/y2 —X2]

y
(1) \/y2 )

X X2

(3) (y\/y2 —X2) (4') (y\/yZ —X2]

(SSC CGL Tier-I Exam. 19.10.2014
TF No. 022 MH 3)

If 0is a positive acute angle and

cosec O + cot O = \/§ then the

value of cosec 0 is

1

m 7 @ V3
2

® 73 @1

(SSC CGL Tier-I Exam. 19.10.2014
TF No. 022 MH 3)
If cos o + sec o = /3, then the

value of cos® a + sec3a is
1 2 @21
(3)0 4 4
(SSC CGL Tier-I Exam. 19.10.2014
TF No. 022 MH 3)
If sin O+ cos O = ﬁ cos 0, then

the value of cot 0 is
(1) ﬁ +1 2) ﬁ -1
(3) J§ -1 4) J§ +1

(SSC CGL Tier-I Exam. 19.10.2014
TF No. 022 MH 3)

2
If cos* 0 — sin* 0 = -, then the

3

value of 1 — 2 sin? 0 is

2 3
o 3 @ 5
® 1 @0

(SSC CHSL (10+2) DEO & LDC
Exam. 16.11.2014 , Ist Sitting
TF No. 333 LO 2)

cot 30°-cot 75°

The value of tan 15°— tan 60° 1S
equal to

1 -1 @ o

B 1 @ 2

(SSC CHSL (10+2) DEO & LDC
Exam. 16.11.2014 , Ist Sitting
TF No. 333 LO 2)

216.

217.

218.

219.

220.

221.

TRIGONOMETRY

If sin 6 + cos © = p and sec 0 +
cosec O = q, then the value of g
(p? - 1) is
m 1 @ p
3 2p 4 2
(SSC CHSL (10+2) DEO & LDC
Exam. 16.11.2014 , Ist Sitting
TF No. 333 LO 2)

If sin (3o — PB) = 1 and cos (2a.+f)

= —, then the value of tan o is

5

1
M o @ 73
® 1 @ J3

(SSC CHSL (10+2) DEO & LDC

Exam. 16.11.2014 , Ist Sitting

TF No. 333 LO 2)

If sin (60° — X = cos (y + 60°),
then the value of sin (x - y) is

1 1
o 75 @ 5
3
3) g @ 1

(SSC CHSL (10+2) DEO & LDC
Exam. 16.11.2014, IInd Sitting
TF No. 545 QP 6)

If x = a sech, y = b tand, then

2 2
a b
(1) -1 2 o
@B 1 4 2

(SSC CHSL (10+2) DEO & LDC
Exam. 16.11.2014, IInd Sitting
TF No. 545 QP 6)

a, b, ¢ are the lengths of three
sides of a triangle ABC. If a, b, ¢

are related by the relation a? +
b? + & = ab + bc + ca, then the
value of sin2A + sin?B + sin2C is

1

3)

(SSC CGL Tier-II Exam. 12.04.2015

TF No. 567 TL 9)

If a sin ® + b cos 0 = ¢, then
acos 0 - b sin 0 is equal to

D) +Ja+b-c

@ a2 b2+ c?
+v a? +b% - c?
@ /e +a®-p?

(SSC CGL Tier-II Exam. 12.04.2015
TF No. 567 TL 9)

 eMIE_Roa )
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oW W
N

N %)

3)

222.

223.

224.

225.

226.

If sin 6 + cos 6 = /9 sin

(90° - 0), then the value of cot
0is

1 -yJ2-1 @ J2-1
G J2+1  @-J2+1

(SSC CGL Tier-II Exam. 12.04.2015

TF No. 567 TL 9)

If 0 is a positive acute angle and

3 (sec20 + tan?0) = 5, then the
value of cos 20 is

1 L
m 5 @ 7
3
) % @ 1

(SSC CGL Tier-II Exam. 12.04.2015
TF No. 567 TL 9)
If x cos?30°. sin 60° =

tan? 45°. sec 60°

then the

cosec 60°
value of x is

1 1
e S Y

2 1

22 =

® 23 @ 5

(SSC CGL Tier-II Exam. 12.04.2015
TF No. 567 TL 9)
If tan a = 2, then the value of

Coseczoc - seczoc
5 o5 s
cosec”o +seca
_15 _3
m - @
3 17
® - @ 5

(SSC CGL Tier-II Exam. 12.04.2015
TF No. 567 TL 9)

3
If sin (0 + 30°) = T , then the
12

value of cos20 is

J3
1) 2) Y

3) 4

Bl =

) 2
(SSC CGL Tier-II Exam. 12.04.2015
TF No. 567 TL 9)

N
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227.1f 0<6<90° and 4 cos20 -4 ,[3
cos 0+ 3 =0 then the value of 0 is
(1) 30° (2) 45°
(3)90° 4) 60°
(SSC CGL Tier-II Exam. 12.04.2015
TF No. 567 TL 9)

228. If secH - cos g = % where @9 is

a positive acute angle, then the
value of sec g is

1
(1)—5

(3) 2

(2)1

4 0
(SSC CGL Tier-1I Exam,
2014 12.04.2015 (Kolkata Region)
TF No. 789 TH 7)
If tan (5x - 10°) = cot (5y + 20°),
the value of (x + y) is
(1) 15° (2) 16°
(3) 24° (4) 20°
(SSC CGL Tier-II Exam,
2014 12.04.2015 (Kolkata Region)
TF No. 789 TH 7)

If sin @ + sin? @ = 1, then the val-

229.

230.
ue of cos'?29+ 3 cos'®g+ 3
cos®@ + cos®@ -1 is
(M1 22
(3)3 (4)0

(SSC CGL Tier-II Exam,

2014 12.04.2015 (Kolkata Region)
TF No. 789 TH 7)

231. The value of tan 11° tan 17° tan
79° tan 73° is
1
5 2)0
1
(8)1 (4) E

(SSC CGL Tier-II Exam,

2014 12.04.2015 (Kolkata Region)

TF No. 789 TH 7)

If for any acute angle A, sin A +

sin? A = 1, then the value of cos?
A + cos*Ais

(1)-1
(3)2

232.

(2)1
(4)0

(SSC CGL Tier-II Exam,
2014 12.04.2015 (Kolkata Region)

TF No. 789 TH 7)
233. The value of
(1 + sec 20° + cot 70°) (1 — cosec
20° + tan 70°) is equal to
(1)o @1
(3) 2 4)-1
(SSC CGL Tier-II Exam,

2014 12.04.2015 (Kolkata Region)
TF No. 789 TH 7)

TRIGONOMETRY

234. If 0° < A < 90°, the value of

tanA -secA -1
tan A +sec A+1 °

sin A -1 1 - sinA
1) ——  2) ———
cos A cos A
1 - cosA sin A+1
) sin A cos A

(SSC CGL Tier-1I Exam,

2014 12.04.2015 (Kolkata Region)

TF No. 789 TH 7)

If a is an cute angle and

2 sin o + 15 cos? o = 7 then the
value of cot a is

235.

1

3)

NG NN

(SSC CAPFs SI, CISF ASI & Delhi
Police SI Exam, 21.06.2015
(Ist Sitting) TF No. 8037731)

236. If sin (A — B) = sin A cos B - cosA
sinB, then sin 15° will be
R
2.2 242
3) ¥3-1 @) ¥3-1
-2 242

(SSC CAPFs SI, CISF ASI & Delhi
Police SI Exam, 21.06.2015
(Ist Sitting) TF No. 8037731)

237. If sec x + cos x = 2, then the
value of sec!® x + cos!® x will be
(1) \/5 @) 2
(8)1 4 o

(SSC CAPFs SI, CISF ASI & Delhi
Police SI Exam, 21.06.2015
IInd Sitting)
If sin®* 0 + cos* 0 = 2 sin? 0
cos? 0, 0 is an acute angle, then
the value of tan 0is
m1 @2) 2

B J2 @o

(SSC CAPFs SI, CISF ASI & Delhi
Police SI Exam, 21.06.2015
IInd Sitting)

The maximum value of

238.

239.

sin*0 + cos*0 is

1
o3 @1

3) 2 4 3
(SSC CGL Tier-1 Exam, 09.08.2015
(Ist Sitting) TF No. 1443088)

C SMI_RO7 )
SME-897

240. Find the value of
tan 4° tan 43° tan 47° tan 86°

0y @1

3
1

3) 4) 2

2

(SSC CGL Tier-1 Exam, 09.08.2015
(Ist Sitting) TF No. 1443088)

241. If x cosO — sinO = 1, then »® +
(1 +x?) sinf equals
(1) 2 @1
B -1 4) 0

(SSC CGL Tier-I Exam, 09.08.2015
(Ist Sitting) TF No. 1443088)

242. If sin 0 + sin? 0 = 1 then cos? 0 +
cos* 0is equal to
(1) None @21
sin 6 cos20
3
©) cos? 0 sin 6

(SSC CGL Tier-1 Exam, 09.08.2015
(Ist Sitting) TF No. 1443088)

243. The numerical value of

cos?45° cos? 60° B tan? 30° B
sin?60°  sin?45° cot? 45°
sin” 30° .
cot?30°
1L 3
(1) 4 2) 4
1 1
3) 4 4) 9

(SSC CGL Tier-1 Exam, 09.08.2015
(Ist Sitting) TF No. 1443088)
244. The value of tanl°tan2°tan3°
........ tan89° is
@ -1
B0
(4) None of the options
(SSC CGL Tier-I Exam, 09.08.2015
(IInd Sitting) TF No. 4239378)

cosa cosa

- =n
sin B
then the vlaue of cos? f§ is

——=m
cosp ’

245. If and

m? 1
(1) mz + T'L2 (: m2 " Tl2
B —— @o
m? + n?

(SSC CGL Tier-1 Exam, 09.08.2015
(IInd Sitting) TF No. 4239378)

N7
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246. If 0° <A <90°, the simplified form
of the given expression sin A cos
A (tan A — cot A) is
11 (2)1 -2 sin? A
B) 2sin?A-1(4)1 - cos®> A
(SSC CGL Tier-1 Exam, 09.08.2015
(IInd Sitting) TF No. 4239378)

247. If 0is an acute angle and tan?0 +
1
tan2 0 = 2, then the value of 0
is :
(1) 60° (2) 45°
(3) 15° 4) 30°

(SSC CGL Tier-1 Exam, 09.08.2015
(IInd Sitting) TF No. 4239378)

248. If tan 0 + cotO =5, then tan0 +
cot?0is
(1) 23 2) 25
8) 26 4) 24

(SSC CGL Tier-I Exam, 09.08.2015
(IInd Sitting) TF No. 4239378)

249. The value of sin222° + sin268° +
cot230° is
(1) 4 @) 3
3 5
(3) 1 4) 2

(SSC CGL Tier-I Exam, 16.08.2015
(Ist Sitting) TF No. 3196279)

250. The minimum value of 2sin?0 +
3cos?0 is
(1) 3 @) 4
(3) 2 @ 1

(SSC CGL Tier-I Exam, 16.08.2015
(Ist Sitting) TF No. 3196279)

251. If 0 be acute angle and

tan (46 — 50°) = cot(50° - 0), then

the value of 0 in degrees is :

(1) 20 (2) 50

3) 40 4) 30

(SSC CGL Tier-I Exam, 16.08.2015
(Ist Sitting) TF No. 3196279)

252. If 5sin0 =3, the numerical velue

secO-tan0
secO + tan 6 1S

1 1
(Vi @ 5
1 1
® @

(SSC CGL Tier-I Exam, 16.08.2015
(Ist Sitting) TF No. 3196279)

TRIGONOMETRY

253. If secO + tanO = p, (p # 0) then
secH is equal to

1
1 (p_;j,l)i()

1
Qﬂ{p_g)piO

1
3) (p*';]»lﬁﬁo

1 1
@ 3|P*p ). P70
(SSC CGL Tier-I Exam, 16.08.2015
(Ist Sitting) TF No. 3196279)

254. If 1 + cos?0 = 3 sin0 cos0O, then
the integral value of

b
cotO (0 <0 <§j is

11 @) 2
3) 0 4 3
(SSC CGL Tier-I Exam, 16.08.2015
(IInd Sitting) TF No. 2176783)
The value of the following is:
3(sin*0 + cos*0) + 2(sin®0 + cos®0)
+ 12sin%0 cos?0
(1) 0 @) 3
3) 2 4) 5
(SSC CGL Tier-I Exam, 16.08.2015
(IInd Sitting) TF No. 2176783)

255.

256. If secO + tanO = 2 + \/E then

the value of sin0 is
(0° <6 <90°)

J3 2
(1) o 2) J5
1 4
3) E @ 5

(SSC CGL Tier-I Exam, 16.08.2015
(IInd Sitting) TF No. 2176783)

secH + tan 6 2
2571t secO—tan0 _ 2 79
then the value of sin 0 is
39 65
M 72 @ 144
35 91
©) 72 @ 144

(SSC CGL Tier-I Exam, 16.08.2015
(IInd Sitting) TF No. 2176783)
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258. If tan A + cot A = 2, then the
value of tan'°A + cot!®A is
(1) 4 @) 2
3 2% 41

(SSC CGL Tier-I Exam, 16.08.2015

(IInd Sitting) TF No. 2176783)

The value of cos?30° + sin?60° +
tan?45° + sec?60° + cos0° is

259.

1 1
(145 (@55

1 1
(3165 @75
(SSC CGL Tier-1
Re-Exam, 30.08.2015)
If cos x + cos2x = 1, then sin®x +
2 sin®x + sin*x is equal to
(1o (23
(3)2 41
(SSC CGL Tier-1
Re-Exam, 30.08.2015)
In AABC, ZC = 90° and AB = ¢,
BC = a, CA = b; then the value of
(cosec B — cos A) is

260.

261.

c2 b2
(1) P 2) o
a’ be
3) E 4) a2

(SSC CGL Tier-I

Re-Exam, 30.08.2015)

If tan 6 — cot 0 = 0 and 0 is positive
acute angle, then the value of

tan(0 +15°)
tan(0 -15°) *®

262.

1
M 3 @ 7
1
® 3 @ 3

(SSC CGL Tier-II Exam,
25.10.2015, TF No. 1099685)
263. The value of
cot 41°. cot 42° . cot 43°. cot 44°.
cot 45° . cot 46° . cot 47° . cot 48°

. cot 49°

m 1 @2 o
J3 1

(3)7 4) J2

(SSC CGL Tier-II Exam,
25.10.2015, TF No. 1099685)

NV
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264.1If x= asin 6 - b cos 0,
y=acos 0 + bsin 0, then which
of the following is true?

X a
1) o —5 =1
(1 y2 b2
@ X+yPr=a-1
2
X y
3) —5 + -5 =1
3) a2+b2

4 ¥+ y?*=a®+ Db
(SSC CGL Tier-II Exam,
25.10.2015, TF No. 1099685)

1
265. If sec 0 —tan 0 = ﬁ , the value

of sec 6 . tan 0 is

2 2
m 3 @ 7
4 1
®F W

(SSC CGL Tier-II Exam,

25.10.2015, TF No. 1099685)

266. If 5 cos 0 + 12 sin 0 = 13,
0° < 0 <90°, then the value of sin

0is
5 12
M 713 @-13
6 12
©® 13 @ 73

(SSC CGL Tier-II Exam,
25.10.2015, TF No. 1099685)

267. If 7sin20 + 3cos20 = 4, then the
value of tan 0 is (0 is acute)

1 1
(1) J3 2) J2
3) V3 @ 1

(SSC CGL Tier-II Exam,
25.10.2015, TF No. 1099685)
268. The value of (cosec a- sin a) (sec
a - cos a) (tan a + cot a) is
M1 (2)6
3)2 4 4
(SSC CGL Tier-II Exam,
25.10.2015, TF No. 1099685)
269. Ifsin A + sin?A = 1, then the value
of cos?A + cos?A is

2
(1) 2 @13

1
(3)1 9 4 1

(SSC CGL Tier-II Exam,
25.10.2015, TF No. 1099685)

TRIGONOMETRY

270.Iftan A= ntan B and sinA =m
sin B, then the value of cos?A is

O m2 -1 2 m2+1
n?+1 n?-1
) m2+1 @ m2 -1
n?+1 n?-1

(SSC CGL Tier-II Exam,
25.10.2015, TF No. 1099685)

Ifsin O + cos 0 = ﬁ sin (90° - 0)
then cot 0 is equal to :
n 2 @ 0

B J2-1 @ J2+1
(SSC CHSL (10+2) LDC, DEO & PA/SA
Exam, 01.11.2015, IInd Sitting)
272. The value of the following is :

271.

(tan 20°)? (cot 20°)2
(cosec 70"]2 * (sec70° ]2
2tan 15°. tan 45°. tan 75°
m 1 @) 4
B) 3 4 2
(SSC CHSL (10+2) LDC, DEO & PA/SA
Exam, 01.11.2015, IInd Sitting)
273. The value of the following is

sin47° 2 cos43° 2
+ — 4co0s245°

cos43° sin47°
1 -1 (2)0
B 1 4) 5

(SSC CHSL (10+2) LDC, DEO & PA/SA
Exam, 01.11.2015, IInd Sitting)

274. If0° < 0 < 90° and cosecO = cot?0,
then the value of the expression
cosec*0 — 2cosec®0 + cot?0 is

equal to:
1 2 2 o
@ 1 @ 3

(SSC CHSL (10+2) LDC, DEO

& PA/SA Exam, 15.11.2015

(Ist Sitting) TF No. 6636838)

If 4sin?0 - 1 = 0 and angle 0 is
less than 90°, the value of cos?0

275.

+ tan?0 is :
(Take 0° < 6 < 90°)
17 13
(1) 15 2) 12
1 12
3) 9 4) 11

(SSC CHSL (10+2) LDC, DEO
& PA/SA Exam, 15.11.2015
(Ist Sitting) TF No. 6636838)
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276. Find numerical value of

9 +4c0526+L2-
cosec“d 1+tan”6
(1) 5 2 7
B3 9 @ 4

(SSC CHSL (10+2) LDC, DEO

& PA/SA Exam, 15.11.2015

(IInd Sitting) TF No. 7203752)
If tan6 + secO = 3, O being acute,
the value of 5 sin® is :

277.

5 3
m 5 2) %
5
® 3 @ 4

(SSC CHSL (10+2) LDC, DEO
& PA/SA Exam, 15.11.2015
(IInd Sitting) TF No. 7203752)

b
Vp*+ ¢

value of tan0 is :

278. If cosO = , then the

a q
1 2)
(1) p? -2 @)

p 9
p?+q? 4@ lpz +q?
(SSC CHSL (10+2) LDC, DEO
& PA/SA Exam, 15.11.2015
(IInd Sitting) TF No. 7203752)
If A, B, and C be the angles of a
triangle, then out of the follow-
ing, the incorrect relation is :

3)

279.

2
A+B C
(3) cot = tan—
2
(4) sin A+B = cosg
2 2

(SSC CHSL (10+2) LDC, DEO
& PA/SA Exam, 15.11.2015
(IInd Sitting) TF No. 7203752)

NV
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280. The value of the expression

281.

282.

283.

284.

sin21° + sin211° + sin221° +
sin231° + sin241° + sin245° +
sin249° + sin?59° + sin269° +
sin279° + sin289° is :

1
1 o @2 5 2

1
B) 5 4 45

(SSC CHSL (10+2) LDC, DEO
& PA/SA Exam, 06.12.2015
(Ist Sitting) TF No. 1375232)

Ifx=a(sin® +cosB®)andy=>h
(sin 6 — cos 0), then the value of

x_2 + ﬁ is

2 b2
1) 4 @2 3
B 1 4 2

(SSC CHSL (10+2) LDC, DEO
& PA/SA Exam, 06.12.2015
(Ist Sitting) TF No. 1375232)
If cos 0 + sin ® = m and sec 0 +
cosec O = n then the value of n
(m? - 1) is equal to :
(1) 2m (2) mn
8) 4mn 4) 2n
(SSC CHSL (10+2) LDC, DEO
& PA/SA Exam, 06.12.2015
(Ist Sitting) TF No. 1375232)

x — xtan?30°
1+ tan?30°

cot? 45° — sec? 60°, then the val-
ue of xis :

If = sin230° + 4

1
@ 3

1
m 5

1
@ 75
(SSC CHSL (10+2) LDC, DEO

& PA/SA Exam, 06.12.2015
(Ist Sitting) TF No. 1375232)

1
® 5

Ifcos A+sin A= ﬁ cos A then

cos A - sin A is equal to : (where
0° <A <909

(1) /2 sinA (2) 2sinA
3 24sinA @ y2sinA

(SSC CHSL (10+2) LDC, DEO
& PA/SA Exam, 06.12.2015
(Ist Sitting) TF No. 1375232)

285.

286.

287.

288.

289.

TRIGONOMETRY

sin 6 + cos 6

If ——————— =38 thentheval-
sin6 —cos6

ue of sin*0is :

1 2

)5

alls oN

3
@5

(SSC CHSL (10+2) LDC, DEO
& PA/SA Exam, 06.12.2015
(IInd Sitting) TF No. 3441135)

3
If sin20 = % then the value of

sin30 is equal to
(Take 0°< 9 < 90°)

@1

3
w B
2

(SSC CHSL (10+2) LDC, DEO
& PA/SA Exam, 06.12.2015
(IInd Sitting) TF No. 3441135)

Value of the expression :
1+ 2sin 60° cos 60°
sin 60°+ cos 60°

1
m 5

B) O

+

1-2sin 60°cos 60°
sin 60°—cos60° °

1) 243

® 3 @ 2
(SSC CHSL (10+2) LDC, DEO
& PA/SA Exam, 06.12.2015
(IInd Sitting) TF No. 3441135)

If a +f =90° then the expres-

@20

tana 9 9
S0l tan B +sin” o +sin” g 18

equal to :
1) sec?p ) tan?«
B tan?p @ sec’a

(SSC CHSL (10+2) LDC, DEO
& PA/SA Exam, 06.12.2015
(IInd Sitting) TF No. 3441135)

The value of x in the equation

T T
tan? i cos2 =

3

. T b T .
=xsin —cos — tan — is:
4

C SMTIE_on0 )
SME-900

290.

291.

292.

293.

2 33
(1) ﬁ 2) 2
1 B
3) ﬁ ) 5
(SSC CHSL (10+2) LDC, DEO
& PA/SA Exam, 06.12.2015
(IInd Sitting) TF No. 3441135)
-1
If sin A - cos A = \/52 , then

the value of sin A . cos A is

V3 3
(1) Y 2) 2
5 By
@5 @F

(SSC CHSL (10+2) LDC, DEO
& PA/SA Exam, 20.12.2015
(Ist Sitting) TF No. 9692918)

If sin (90°-6) + cos O = ﬁ cos
(90° - 0), then the value of cosec

0is
2 \ﬁ
W 5 @ 45
1 1
® 7z W 73

(SSC CHSL (10+2) LDC, DEO
& PA/SA Exam, 20.12.2015
(Ist Sitting) TF No. 9692918)

oo
If tan(a—aj = ﬁ then the

value of cosa.  is

1
m 7z @

w|§| Sl

3 o 4)

(SSC CHSL (10+2) LDC, DEO

& PA/SA Exam, 20.12.2015

(Ist Sitting) TF No. 9692918)

The value of cos 1° cos 2°
cos 3° ... cos 180° is

1) o @ 1
J3 1
3) o 4) 2

(SSC CHSL (10+2) LDC, DEO
& PA/SA Exam, 20.12.2015
(Ist Sitting) TF No. 9692918)

N
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294.

295.

296.

297.

298.

299.

300.

If cos 20° = m and cos 70° = n,
then the value of m? + n? is

3

M 1 @ 5

1

1
J2 2
(SSC CHSL (10+2) LDC, DEO
& PA/SA Exam, 20.12.2015
(Ist Sitting) TF No. 9692918)
If tan (5x-10°) = cot (5y + 20°),
then the value of (x + y) is
(1) 15° @) 16°

3) 4)

1,

22
® 225

4) 24°

(SSC CGL Tier-I (CBE)

Exam.10.09.2016)

If cos 27° = x, the value of tan63°
is

_x _x

e O e

3) \/1—x2 ) \/1+x2
X X

(SSC CGL Tier-I (CBE)
Exam.11.09.2016) (Ist Sitting)

1

4

If cos2x + cos*x = 1, then tan2x +
tan*x = ?

(1) o @)1

(8) 2tan?x 4) 2tan*x

(SSC CGL Tier-I (CBE)

Exam.11.09.2016) (Ist Sitting)

The value of the expression

(1 + sec 22° + cot 68°) (1- cosec
22° + tan 68°) is

mo @1
B -1 @ 2
(SSC CGL Tier-II Online
Exam.01.12.2016)
If xsin®0 + y cos®0 = sinb cosO and

x sind - y cosO = 0, then the value
of (»® + y?) equals

1)1 2 l
(1) @) )
3 E 4) 2
3) 2 )
(SSC CGL Tier-II Online
Exam.01.12.2016)
If secO + tan6 = m (>1), then the

value of sinfis
(0° < 6 <907

M 1-m?2 @ m?-1
1+m?2 m2 +1
m? +1 1+m?

) m?-1 @ 1-m?

(SSC CGL Tier-II Online
Exam.01.12.2016)

301.

302.

303.

304.

305.

306.

TRIGONOMETRY

If (a? - b?) sinO + 2ab cosd = a® +
p?, then tan0 = ?

. 2ab ) a’-b?
Dz @
5 ab . a’-b?
Wz W

(SSC CGL Tier-II Online
Exam.01.12.2016)

If 2y cosb = xsinf and 2x secO -y
cosecO = 3, then the value of (x*

+ 4y?) is
11 @2 2
3) 3 4 4

(SSC CGL Tier-II Online
Exam.01.12.2016)
The expression of

cotO + cosec 6-1

cotf +cosec 0 +1 is equal to
1+cos6 1-cos6
sin 0 sin 0
cotf+1 cotf-1
cosec 0 cosec 0

(SSC CGL Tier-II Online
Exam.01.12.2016)

If sin® = E

uis the value of 4/(cot0 + tan6) ?

1

and 0 is acute, what

13
2415

2
o
-2

5

Cannot be determined
(SSC CPO SI, ASI Online
Exam.05.06.2016) (IInd Sitting)

2sin6

cos 9(1 +tan2 9) simplifies to:

3)

(1) cos®
(3) sin20

(2) cos20

(4) sin®
(SSC CPO SI, ASI Online
Exam.05.06.2016) (IInd Sitting)

1

9 then

the value of sin (0, + 0,) equal to
1 -1 @2 o

If tanE)l =1, sinE)2 =

2

(SSC CPO SI, ASI Online
Exam.05.06.2016) (IInd Sitting)

C eME_on1 D)
SME-901

@ 1 4

307.

308.

309.

310.

311.

312.

Find the value of tan 6 (1 + sec
20) (1 + sec 460) (1 + sec86).
(1) tan 106 (2) tan80
(B) tan 126 4 1
(SSC CPO SI, ASI Online
Exam.05.06.2016) (IInd Sitting)

sin x sin x
If + = 4;
l+cosx 1-cosx

and 0° < x < 90°, then find the
vlaue of x.
(1) 10° @) 15°
(8) 45° 4) 30°
(SSC CPO Exam. 06.06.2016)
(Ist Sitting)

sin65°
The value of cos25° 18
(1 o @1
3 2

(4) Not defined
(SSC CPO Exam. 06.06.2016)
(Ist Sitting)
If sin® + cosecO = 2, the value of
sin1%99 + cosec!?99 is :
m 1 @) 2
3 3 4 4
(SSC CPO Exam. 06.06.2016)
(Ist Sitting)

X
If sin 31° = g The value of sec

31° - sin 59° is
2
(1)
y /y2 _ 2
X
(2) y /yz 52
oy
(3) lyz 52
X
4) lyz 52

(SSC CHSL (10+2) Tier-I (CBE)
Exam. 08.09.2016) (Ist Sitting)

The value of (sec?45° — cot?45°) —
(sin%30° + sin?60°) is

M 1 @ 2,3
1
B 0 w5

(SSC CGL Tier-I (CBE)
Exam. 09.09.2016) (Ist Sitting)

N
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313. The value of the following is :

314.

315.

316.

317.

318.

319.

sin® cosecH tanb cot6

sin? 0 + cos? 0
(2) tan®
4 2
(SSC CAPFs (CPO) SI & ASI,
Delhi Police Exam. 20.03.2016)
(IInd Sitting)

If cos® + secH = ﬁ then the
value of (cos®0 + sec®0) is :

B o

1
M1 @ 75
©) 0 @ J2

(SSC CAPFs (CPO) SI & ASI,
Delhi Police Exam. 20.03.2016)
(IInd Sitting)

7
Ifo+0-= 12 and tan® = \/§
then the value of tan0 is :
W J3 @1

1
3 o @ J3
(SSC CAPFs (CPO) SI & ASI,
Delhi Police Exam. 20.03.2016)
(IInd Sitting)

ZY is the right angle of the trian-

lge XYZ. If XY = 2,/ cm and

X7Z-YZ = 2cm, then the value of
(secX + tanX) is :

1 1
m 75 ® 575
@) 216 @ J6

(SSC CAPFs (CPO) SI & ASI,

Delhi Police Exam. 20.03.2016)

(Iind Sitting)

If secO + tan0 = 2, then the value
of sin0 is :

4 5
1) 5 2) 5
2 3
3) 5 @) 5

(SSC CAPFs (CPO) SI & ASI,
Delhi Police Exam. 20.03.2016)
(Ilnd Sitting)
Find the value of 8 cos 10° cos
20° cos 40°.
(1) tan80° (2) cotl0°®
(3) tan80° or cot 10°
(4) None of these
(SSC CAPFs (CPO) SI & ASI,
Delhi Police Exam. 05.06.2016)
(Ist Sitting)
What value of

is the

(cot® + cosec 6 —1)

(cot® —cosec 6 +1) ?

320.

321.

322.

323.

324.

325.

TRIGONOMETRY

(1) cot O + cosec O
@1
) -1 4 o
(SSC CAPFs (CPO) SI & ASI,
Delhi Police Exam. 05.06.2016)
(Ist Sitting)
A vertical pole AB is standing at
the centre B of a square PQRS.
If PR subtends an angle of 90° at
the top, A of the pole, then the
angle subtended by a side of the
square at A is :

(1) 30°
(3) 60°
(4) None of these

For how many integral values of

(2) 45°

3x-2

‘x’, sin ¢ =w, where
4

0°< ¢ < 90°

1 2 @ 3

3) O 41

(SSC CPO SI & ASI, Online
Exam. 06.06.2016) (IInd Sitting)

Find the value of cot
I tani -2 tani
32 32 16
b
4 cot—
(1) 8 @2 o
b b
2cot— cot—
® g @ cotg

(SSC CPO SI & ASI, Online

Exam. 06.06.2016) (IInd Sitting)

If sinf = a cos ¢ and cos 6 =b sin

¢ , then the value of (a2 -1) cot? ¢
+ (1-b?) cot?0 is equal to :

O a? +b> a? +b>
a? b2
2_p2 a2 -p2
3 4
(3) b2 4) o2

(SSC CPO SI & ASI, Online
Exam. 06.06.2016) (IInd Sitting)

If sec?0 + tan20 = ﬁ , then the

value of (sec*0 — tan*0) is

1
W 73 @ 1
B J3 @ o0

(SSC CGL Tier-I (CBE)
Exam. 27.08.2016) (Ist Sitting)

If tsin O =1, wcosO = 1, then the

2
value of {\/5 tan (5 9] + 1} is

W 1 @ V3
 evM_ono )
SME-902

326.

327.

328.

329.

330.

331.

1
B 2 @) J3
(SSC CGL Tier-I (CBE)
Exam. 27.08.2016) (Ist Sitting)
Find the value of

1 1
1+tan?0 1+cot?0
1
(M7 @ 1
1
B 3 4 2

(SSC CGL Tier-I (CBE)
Exam. 27.08.2016) (IInd Sitting)

=2, then the

If tan0O+ 1
tan 0

value of tan? 0 + is equal

tan20
to :
(1) 6

B 2

@ 4

4 3
(SSC CGL Tier-I (CBE)

Exam. 27.08.2016) (IInd Sitting)
If in a triangle ABC, sin A = cos
B, then the value of cos C is

3

1 5

@2 o

1
W
(SSC CGL Tier-I (CBE)
Exam. 28.08.2016) (IInd Sitting)

@) 1

1
If sinb x cosb = 7. The value of

2
sin® — cos0 is where 0° < 0 < 90°
(W o @ J2
B 2 @ 1

(SSC CGL Tier-I (CBE)
Exam. 28.08.2016) (IInd Sitting)

cos O cos O
If + =4
1-sin® 1+sin®

, then

the value of 9(0°< 6 < 90°) is
(1) 60° (2) 45°
B) 30° 4) 35°
(SSC CGL Tier-I (CBE)
Exam. 29.08.2016) (IInd Sitting)
If X2 = sin? 30°+ 4 cot? 45° — sec?
60°, then the value of x (x> 0) is

1
m 5 @1

" 1
@ 5

(SSC CGL Tier-I (CBE)
Exam. 30.08.2016) (Ist Sitting)

(3)0

N < J
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332.

333.

334.

335.

336.

337.

If 7sin?0 + 3cos?0 = 4 then the
value of sec6 + cosecO is

2 4 2 .9
0] J3 @ J3
2
3) E (4) None of these

(SSC CGL Tier-I (CBE)
Exam. 30.08.2016) (Ist Sitting)
If tan0 + cotO = 5, then the value
of tan? 0 + cot? 0 is
(1) 22 (2) 25
(3) 23 4) 27
(SSC CGL Tier-I (CBE)
Exam. 31.08.2016) (Ist Sitting)
If 6 be positive acute angle and 5
cosO + 12 sinO = 13, then the
value of cos0 is

12 5
M 73 ® 13
5 1
® 15 W 5

(SSC CGL Tier-I (CBE)
Exam. 31.08.2016) (Ist Sitting)

If tan 45° = cotO, then the value
of 0, in radians is

r

(1) n @ 9
r T

© 3 @ 15

(SSC CGL Tier-I (CBE)
Exam. 01.09.2016) (Ist Sitting)

ABC is a triangle. If
A+B 3
sin ( 2 ) = % then the val-
_C
ue of sin 5 Is
1
(1) ﬁ @2 o
1 V3
(8] 2 4) o

(SSC CGL Tier-I (CBE)
Exam. 01.09.2016) (Ist Sitting)

1
If cos*0 - sin*0 = -, then the

3

value of tan20 is

0y 2

= N
O~ W]~

3) 4)

(SSC CGL Tier-I (CBE)
Exam. 02.09.2016) (Ist Sitting)

338.

339.

340.

341.

342.

343. If

344.

TRIGONOMETRY

The value of tan80° tan10° + sin?
70° + sin? 20° is

1o @1

@ 2 4

2

(SSC CGL Tier-I (CBE)
Exam. 02.09.2016) (Ist Sitting)
Find the value of

( sin 27° JZ . (cos 63° JZ
cos 63° sin27° ) °
1) o @2 2

3) 3 41

(SSC CGL Tier-I (CBE)
Exam. 02.09.2016) (IInd Sitting)

If /9 tan26 = /6 and 0° < 0 <
45°, then the value of sin0 +
/3 cos - 2tan? is

2 4
w3 @ 5
8

®) 2 @

(SSC CGL Tier-I (CBE)
Exam. 03.09.2016) (IInd Sitting)
If tan o = 2, then the value of
sino .
Q& 35 is
sin® o+ cos® a

2
0] 9 @ 9
10 56
) 9 )] 9
(SSC CGL Tier-I (CBE)

Exam. 03.09.2016) (IInd Sitting)
If sing + cosg = 1, then sin6.
cosQ. is equal to
(1o @1

1

2

(SSC CGL Tier-I (CBE)
Exam. 04.09.2016) (Ist Sitting)

)

(3) (4)

2

sin 6 + cos 6
If —————- =3 then theval-
sin 6 — cos 6

ue of sin*g — cos*g is
3
@ 5

(4) 5

(SSC CGL Tier-I (CBE)
Exam. 04.09.2016) (Ist Sitting)
If sinC - sinD = x, then the value

of xis
(C+D]} [(C—D)}
2 cos 5

(1) 2sin [

 eMTIE_on2 )
SME-903

345.

C+D)

(2) 2cos [ cos

(C+ } (C-D)
2 2
[(mm} [(C—D)}
2 Sin 2

C+D]} ) [(D—C)}
Sin

(3) 2cos

2 2
(SSC CHSL (10+2) Tier-I (CBE)
Exam. 16.01.2017) (IInd Sitting)
If sinA + sin?A = 1, then what is
the value of cos?A + cos* A ?
mi1 2) 2

4) 2sin [(

) 4

) 4
(SSC CGL Tier-I (CBE)
Exam. 06.09.2016) (Ist Sitting)

)

346. Which one of the following is true

347.

for 0°<6<90°
(1) cosO > cos?0 (2) cosb < cos?0
(3) cosO > cos?0 (4) cosb < cos?0
(SSC CGL Tier-I (CBE)
Exam. 06.09.2016) (Ist Sitting)

9
If 5 sin20 + 4cos2 0= — and O

2
<6< g then tanf is equal to
1 @2 o
1
3 -1 @ 4

(SSC CGL Tier-I (CBE)
Exam. 06.09.2016) (Ist Sitting)

348. The value of sec2 17°
1
T tan273° sin 17° sec 73° is
m 1 @ o
B -1 4 2
(SSC CGL Tier-I (CBE)
Exam. 07.09.2016) (Ist Sitting)
349.1If x= a cos O cos 0, y = a cosO

350.

351.

sinO and z = a sin0, then the val-
ue of (2 + y? + z?) is
1) 2a? Q) 4a?
(3) 9a? @) a2
(SSC CGL Tier-I (CBE)
Exam. 07.09.2016) (Ist Sitting)
If sec 150 = cosec 150 (0° < 0 <
10°) then value of 0 is
1 9 2) 5°
3) & 4 3°
(SSC CGL Tier-I (CBE)
Exam. 30.08.2016) (IInd Sitting)
If tan O = tan 30° . tan 60° and 0
is an acute angle, then 20 is

equal to
(1) 30° (2) 45°
3) 90° @ o°

(SSC CGL Tier-I (CBE)
Exam. 30.08.2016) (IInd Sitting)

N
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352.

353.

354.

355. If

356.

357.

358.

The value of (1 + tan20) (1 -
sin?0) is
1 2

B -1

@21

4) -2
(SSC CGL Tier-I (CBE)

Exam. 31.08.2016) (IInd Sitting)
If r sinO = 1, r cos0 = \/5 then
the value of (r* tan0) is

1
(1) 4 2) ﬁ
4
&)] el @ 4.3

(SSC CGL Tier-I (CBE)
Exam. 31.08.2016) (IInd Sitting)

3
If sin® =% and 0° < O < 90°,

then the value of tan (60-15°) is
m 1 @ V3

1
® 73 @ J2

(SSC CGL Tier-I (CBE)
Exam. 01.09.2016) (IInd Sitting)
cosec 0 + sin0 5

cosec O—sin® g then the

value of sinf is equal to

1

(1) ) 2) 2
3

3) % @1

(SSC CGL Tier-I (CBE)
Exam. 01.09.2016) (IInd Sitting)

If y = 2secH and x = 3 tan6 then
RS
o "4 s
(1 o @) -1
3 2 @ 1

(SSC CGL Tier-I (CBE)
Exam. 02.09.2016) (IInd Sitting)
If r sinb = \/5 and r cosO = 1,
rhen values of rand 6 are : (0° <
0 <909
(1) r=1,6=30°

1
@) r=§,9=30°
@) r=4/3,0=30°
@) r=2,08=60°

(SSC CGL Tier-I (CBE)
Exam. 02.09.2016) (IInd Sitting)

If x tan 60° + cos 45° = sec 45°
then the value of (2 + 1) is
6 7
(1) - @) 5
5 p—
3) E 4) 5

(SSC CGL Tier-II (CBE)
Exam. 30.11.2016)

359.

360.

361.

362.

363.

364.

365.

TRIGONOMETRY

X, Yy be two acute angles, x + y <
90° and sin(2x - 20°) = cos (2y +
20°), the value of tan (x + y) is

1
M s @ 73
B 1 @ 2+.,2

(SSC CGL Tier-II (CBE)

Exam. 30.11.2016)

If a? sec’x — b? tan?x = ¢? then the

value of (sec?x + tan?x) is equal to
(assume b? # a?)

b2 - a? +2¢c2
b2 +a?
b*+a’®-2c?
b®> -a?
b*-a®-2c?
b’+a’
b?> -a?
b®>+a’+2c®
(SSC CGL Tier-II (CBE)
Exam. 30.11.2016)
(1 + sec 20° + cot 70°)(1 — cosec
20° + tan70°) is equal to
1o 21
(3) 2 (4)3
(SSC CGL Tier-II (CBE)
Exam. 30.11.2016)
If tan®0 + tan?0 = 1 then the value
of cos*0 + cos?0 is
(1) 2 (2)0
31 (4)-1
(SSC CGL Tier-1I (CBE)
Exam. 30.11.2016)
The value of 8 (sin®0 + cos®0) — 12
(sin*0 + cos*0) is equal to
(1) 20 2) - 20
B -4 4 4
(SSC CGL Tier-1I (CBE)
Exam. 30.11.2016)
If tan 39. tan 79 = 1, then the
value of tan (g + 36°) is :

1
W 75

@) 1

1
2
3)

4)

@20

@ J3
(SSC CGL Tier-I (CBE)
Exam. 28.08.2016 (Ist Sitting)
The value of

sin 6 sin®
l+cos® 1-cos® °F
(1) 2sing (2) 2cosp
(3) 2seco (4) 2cosecq

(SSC CGL Tier-I (CBE)
Exam. 29.08.2016 (Ist Sitting)

 eME_ona D
SME-904

366.

367.

368.

369.

370.

371.

372.

8
If tang = 15" the value of
V1-sin6
—— is
V1+sin0®
1 2
W5 @ 5
E 4
(3 5 (4) 0
(SSC CGL Tier-I (CBE)
Exam. 29.08.2016 (Ist Sitting)
The value of

(sin6+sin¢ +cose—cos¢] .
cosO+cosd sinB-sind Is:
(1 (2)2

1
33 (4)0

(SSC CGL Tier-I (CBE)
Exam. 30.08.2016 (IIIrd Sitting)
If cotd = 4, then the value of

5sin6+3cos6
5sinf-3cos®

9 &
(2) 3
4)9
(SSC CGL Tier-I (CBE)
Exam. 30.08.2016 (Ilird Sitting)

The value of cos?20° + cos?70°
is:

W J2

0y
(3) 3

9

(2) 2
1
® 75 @1

(SSC CGL Tier-I (CBE)

Exam. 31.08.2016 (IIIrd Sitting)

If cosA + cos?A = 1, then the val-
ue of (sin?A + sin*A) is :

1
@ 5

(4)1

(SSC CGL Tier-I (CBE)
Exam. 31.08.2016 (IIIrd Sitting)
If sinO+ cosecO = 2, then the value
of (sin™”0 + cosec’0) is
(1 27 @) 27
(3) 2 @ 27!
(SSC CGL Tier-I (CBE)
Exam. 01.09.2016 (IIIrd Sitting)
If 2y cosO = x sinf and 2x secO —
y cosecO = 3 then what is the
value of (@ + 4y?) ?
(14 @1
(3) 2 (4)5
(SSC CGL Tier-I (CBE)
Exam. 01.09.2016 (IIIrd Sitting)

N
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373.

374.

375.

376.

377.

378.

379.

1
1 then the

value of (sin*0 — cos*0) is :

If sin?0 - cos?0 =

m 5

1
@ 5
1
)
(SSC CGL Tier-I (CBE)
Exam. 02.09.2016 (IInd Sitting)
The value of

1
- @

® 16

sin? 63°+sin? 27° .
2 2 1S
cos“ 17°+cos” 73°
(1o 21
32 4)-1
(SSC CGL Tier-I (CBE)
Exam. 02.09.2016 (IInd Sitting)

The value of cos?20° + cos?270° is :
(1) o @1

1 1
3) 2 4) ﬁ

(SSC CGL Tier-I (CBE)

Exam. 03.09.2016 (IInd Sitting)

If a.sin 45°. cos 45°. tan60° =

tan?45° — cos 60°, then find the
value of a.

1
O 73 @ V3
3
B 1 @ %

(SSC CGL Tier-I (CBE)

Exam. 03.09.2016 (IIIrd Sitting)

If 3 sinb + 4 cosb = 5, (0 <6 < 90°)
then the value of sin0 is :

1 l 2 %
(1) 5 @) 5
o 3 ol
3) 5 ] 5

(SSC CGL Tier-1 (CBE)

Exam. 03.09.2016 (IIIrd Sitting)

If sinx — cosx = 1, where ‘x is an

acute angle, the value of (sinx +
cosx is :

(1) o @ 1
1
3 ) @ 2

(SSC CGL Tier-I (CBE)
Exam. 04.09.2016 (IInd Sitting)
If sin (3x - 20°) = cos (3y + 20°),
then find the value of (x + y).
(1) 90° (2) 60°
(3) 120° 4) 30°
(SSC CGL Tier-I (CBE)
Exam. 04.09.2016 (IIIrd Sitting)

380.

381.

382.

383.

384.

385.

386.

TRIGONOMETRY

cosa
If cosp = m and

cosa

sin 3

= n,

then the value of (m? + n?) cos?p
is :

1 r?
B) mn

2 m?
@ 1
(SSC CGL Tier-I (CBE)
Exam. 04.09.2016 (IIIrd Sitting)
The value of tan 315° cot (-405°)

is equal to
(1) -1 @1
B) O 4 2

(SSC CGL Tier-I (CBE)
Exam. 06.09.2016 (IInd Sitting)

c 2
Ift -B)=1, +B)="T75
an (o — f) sec (o + P) ﬁ

and o, B are positive, then the
smallest value of a is :

10 [e]
1) 1425 ()] 1875
3) 75 4) 375

(SSC CGL Tier-I (CBE)

Exam. 06.09.2016 (IInd Sitting)

If tang + cotg = 2, then the value
of (tan™g + cot™g) is :

n

(1) 2 (2) 22

1
3 22 @) 2
(SSC CGL Tier-I (CBE)
Exam. 06.09.2016 (IIIrd Sitting)
If cosx = siny and cot ( x —40°) =
tan (50° — y), then the values of x
and y are :
(1) x=70° y=20°
2) x=75°%y=15°

x=80° y=10°
(SSC CGL Tier-I (CBE)
Exam. 06.09.2016 (IIIrd Sitting)
The value of cosec260°+ sec260°
— cot260° + tan230° will be

1

1) 5 @ 55
5l 4 52
3) 3 @) 3

(SSC CGL Tier-I (CBE)
Exam. 07.09.2016 (IInd Sitting)

If sin® + cosecO = 2, the value of

sin™0 + cosec™ is :

1
1 2n 2) 2n
B 2 4 o

(SSC CGL Tier-I (CBE)
Exam. 07.09.2016 (IInd Sitting)

 SMTI_O0E )
SME-905

387.

388.

389.

390.

391.

392.

If sin A + sin?A =1 then what is
the value of cos?A + cos?*A ?

@21

4 3
(SSC CGL Tier-I (CBE)
Exam. 07.09.2016 (IIIrd Sitting)
ABC is aright angled triangle with
ZA =90°. Then the value of cos?A
+ cos’B + cos?C is :
(1) 2 @)1
3) O 4) 3
(SSC CGL Tier-I (CBE)
Exam. 07.09.2016 (IIIrd Sitting)

7 7J3
If rsinO = 2 and r cosf = o
then the value of 0 is :
(1) 30° (2) 45°
(3) 60° (4) 75°

(SSC CGL Tier-I (CBE)
Exam. 08.09.2016 (IInd Sitting)

If tan® = 1, then the value of

8sin 0+ 5cos0

sin?0 - 2cos20 + 7cosH 1S

(1)1 (2) 3
1
(3)2 @ 5

(SSC CGL Tier-I (CBE)

Exam. 08.09.2016 (IInd Sitting)

If 0 is positive acute angle and 4
sin®0 = 3, then the value of

)
tan - cot— | ie -
(an co ) is :

11

B V3

@2 o

1
] 73
(SSC CGL Tier-I (CBE)
Exam. 08.09.2016 (IIIrd Sitting)
If 8 > 0, be an acute angle, then
the value of 0 in degrees stisfy-

cos20-3cosh +2

. -1
ne sin” 0 *
(1) 90° (2) 30°
(3) 45° 4) 60°

(SSC CGL Tier-I (CBE)
Exam. 09.09.2016 (IInd Sitting)

393. The value of cot 17°

(cot 73°cos? 22°+ ;2] is
cot17°sec” 68°
(1) o @1
@) 2 @ J3

(SSC CGL Tier-I (CBE)
Exam. 09.09.2016 (IInd Sitting)

N
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394.

395.

396.

397.

298.

399.

400.

401.

0 is a positive acute angle and
sinO - cosO = 0, then the value of
(secO + cosecH) is :

W 2 @ V2
6 242 @ 33

(SSC CGL Tier-I (CBE)
Exam. 09.09.2016 (IlIrd Sitting)

™ . ; 2tan53°
e value of = oo

cot80°

tan10° °°

(1) 3 2 2

B 1 4 o

(SSC CGL Tier-I (CBE)
Exam. 09.09.2016 (IIIrd Sitting)

The least value of tan?x+ cot?xis :
(1) 3 @2 2
3) O 41

(SSC CGL Tier-I (CBE)
Exam. 10.09.2016 (IInd Sitting)

X
If cos 21° = g then (cosec 21° —
cos 69°) is equal to

X2 y2

0y y\/yQ—XQ 2 x\/yz_xz

2

2

y _x
3) —F——— @4
()xm()y[)CQ_UZ

(SSC CGL Tier-I (CBE)
Exam. 10.09.2016 (IInd Sitting)

fa+B=90anda:pf=2:1,
then the ratio of cosa to cosf is :
M 1:/3 @2 1:3
G 1:y3 @1:2

(SSC CGL Tier-I (CBE)

Exam. 10.09.2016 (IIIrd Sitting)

If 0 is positive acute angle and 7

c0s?0 + 3 sin?0 = 4, then the val-

ue of O is :
(1) 60°
(8) 45°

(2) 30°

(4) 90°
(SSC CGL Tier-I (CBE)
Exam. 10.09.2016 (IIIrd Sitting)

4
If tan0 = g then the value of

3sin®+2cosb
3sin0- 2cos6 1S

1
@ 15

@ -3
(SSC CGL Tier-I (CBE)
Exam. 11.09.2016 (IInd Sitting)
If sec (4x - 50°) = cosec (50° - X,
then the value of x is
(1) 45° (2) 90°
8) 30° 4) 60°
(SSC CGL Tier-I (CBE)
Exam. 11.09.2016 (IInd Sitting)

1
5
® 3

402.

403.

404.

405.

406.

407.

408.

TRIGONOMETRY

The value of (cos 53° - sin 37°) is
(no 21
(3) 2sin 37° (4) 2 cos 53°
(SSC CGL Tier-I (CBE)
Exam. 11.09.2016 (IIIrd Sitting)

If cosecO + sinO = 5 then the
value of (cosecH — sinb) is :
_3 3
m -5 @ 5
V3 V3
3) ——— 4) —
3) 5 ] 5
(SSC CGL Tier-I (CBE)
Exam. 11.09.2016 (IIIrd Sitting)
If sin (2a + 45°) = cos (30° - a),

where 0° < a < 90°, then the val-
ue of ais:
(1 o°

(8) 45°

@) 15°
4) 60°
(SSC CGL Tier-I (CBE)
Exam. 27.10.2016 (Ist Sitting)
The value of cot 10°. cot 20°. cot
60°. cot 70°. cot 80° is :
1 (2)-1

1
3 V3 @ 73
(SSC CGL Tier-I (CBE)
Exam. 27.10.2016 (Ist Sitting)

If 7sin?0 + 3cos?0 =4, and 0° < 0

< 90°, then the value of tan 0 is :
1 1

nE  eF
3

3) ) @ 1

(SSC CGL Tier-I (CBE)
Exam. 27.10.2016 (Ist Sitting)

(1 + tanzA) cot A

5 is equal to
cosec”A

(1) cotA (2) tan A
(8) sinA (4) cos A
(SSC CHSL (10+2) Tier-I (CBE)
Exam. 15.01.2017) (IInd Sitting)
If tan (A - B) = x, then the value
of xis

(tanA + tanB)

D) (1~ tanA tanB)

(

(tanA + tanB)
@ 1+ tanA tanB)

(tanA - tanB)

(1- tanA tanB)

C eMIE_ona )
SME-906

409.

410.

411.

412.

413.

414.

415.

(tanA - tanB)
(1+ tanA tanB)

(SSC CHSL (10+2) Tier-I (CBE)
Exam. 15.01.2017) (IInd Sitting)
What is the value of sec 330°?

4)

-2
1 2 @2 E
2
B -2 ) ﬁ

(SSC CHSL (10+2) Tier-I (CBE)
Exam. 15.01.2017) (IInd Sitting)

1

If (t— A + cotA) = x, then the
value of xis
(1) cosAsinA (2) cos2Asin2A

(3) cosecAsecA (4) cosec?’Asec?A
(SSC CHSL (10+2) Tier-I (CBE)
Exam. 16.01.2017) (IInd Sitting)

117z
What is the value of sin| —(— | ?

6
2 2
vE PR
-1
3) o 4) 9

(SSC CHSL (10+2) Tier-I (CBE)

Exam. 16.01.2017) (IInd Sitting)

If secA + tanA = a, then the val-
ue of cosA is

M a+1 @ 2a
2a a+1

3 az-1 " 2a

9 2 Wz

(SSC CGL Tier-II (CBE)

Exam. 12.01.2017)

If sin P + cosec P = 2, then the
value of sinP + cosec’P is

11 @ 2
B) 3 4 o

(SSC CGL Tier-II (CBE)

Exam. 12.01.2017)

If cosx . cosy + sinx . siny = -1
then cosx + cosy is
(1) -2 @21
3) 0 @) 2

(SSC CGL Tier-II (CBE)
Exam. 12.01.2017)
The value of the expression
2 (sin®0 + cos®0) -3 (sin*0 + cos*0)
+ 1lis
(1) -1
@1

@0
@ 2

(SSC CGL Tier-1I (CBE)
Exam. 12.01.2017)

N
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416.

417.

x“ - y2
If cosb = —5— 5 then the value
xX“+y

of cotf is equal to [If 0 < 6 < 90°]

2y 2y
1) J2_ 2 @ 2 2

X2 4y x2 -2
B xy @ — xy

(SSC CGL Tier-II (CBE)
Exam. 12.01.2017)
If x = cosecH - sinf and y = secO
— cos0, then the relation between
xand y is
1) ¥+ y*+3=1
2 P +y*+3)=1
B) P+ y?-5)=1
@ y+y*-5=1
(SSC CGL Tier-II (CBE)
Exam. 12.01.2017)

TYPE-III )

. If the angle of elevation of the

Sun changes from 30° to 45°, the
length of the shadow of a pillar
decreases by 20 metres. The
height of the pillar is

(1) 20 ({3 -1)m
(2)20 (3 + )m
(3)10 (y3-)m

@ 10 (3 +) m

(SSC CPO (SI, ASI & Intelligence
Officer) Exam. 28.08.2011 (Paper-I)

. One flies a kite with a thread 150

metre long. If the thread of the
kite makes an angle of 60° with
the horizontal line, then the height
of the kite from the ground (as-
suming the thread to be in a
straight line) is

)75 \/5 metre

3) 25 J§ metre (4) 80 metre
FCI Assistant Grade-III
Exam. 25.02.2012 (Paper-I)
North Zone (Ist Sitting)

(1) 50 metre

. The angle of elevation of the top

of a tower from two points A and
B lying on the horizontal through
the foot of the tower are respec-
tively 15° and 30°. If A and B are
on the same side of the tower and
AB = 48 metre, then the height
of the tower is :

(1) 244/3 metre (2) 24 metre

(8) 24./2 metre (4) 96 metre
FCI Assistant Grade-III
Exam. 05.02.2012 (Paper-I)
East Zone (IInd Sitting)

TRIGONOMETRY

4. At a point on a horizontal line

through the base of a monument,
the angle of elevation of the top
of the monument is found to be

such that its tangent is = . On

5
walking 138 metres towards the
monument the secant of the an-
gle of elevation is found to be

V193

Iz The height of the monu-

ment (in metre) is
(1) 35 (2) 49
(3) 42 (4) 56
(SSC CHSL DEO & LDC Exam.
04.12.2011 (Ist Sitting (North Zone)

5. The distance between two pillars

of length 16 metres and 9 me-
tres is x metres. If two angles of
elevation of their respective top
from the bottom of the other are
complementary to each other,
then the value of x (in metres) is
(1) 15 (2) 16
(3) 12 (4)9
(SSC CHSL DEO & LDC Exam.
04.12.2011 (IInd Sitting (North Zone)

6. The angle of elevation of the top

of a building from the top and
bottom of a tree are x and y re-
spectively. If the height of the tree
is h metre, then (in metre) the
height of the building is

hcot x

(1) cotx +coty

hcoty

(2) cotx +coty

hcot x

(3) cotx —coty

hcoty
4)

cotx —coty

(SSC CHSL DEO & LDC Exam.
04.12.2011 (Ist Sitting (East Zone)

. The angle of elevation of the top

of a tower from a point A on the
ground is 30°. On moving a dis-
tance of 20 metres towards the
foot of the tower to a point B, the
angle of elevation increases to 60°.
The height of the tower is

(1) 3m (2)5/3m

3)10,/3m (4920,/3m
(SSC CHSL DEO & LDC Exam.
04.12.2011 (IInd Sitting (East Zone)

 eMTE_on7 )
SME-907

8. Two poles of equal height are

standing opposite to each other
on either side of a road which is
100m wide. From a point between
them on road, angle of elevation
of their tops are 30° and 60°. The
height of each pole (in metre) is

1) 25,3 @) 20,3

3) 28,/3 4 3043

(SSC CHSL DEO & LDC Exam.
11.12.2011 (Ist Sitting (Delhi Zone)

9. A telegraph post is bent at a

10.

11

point above the ground due to
storm. Its top just meets the

ground at a distance of 8./3

metres from its foot and makes

an angle of 30°, then the height

of the post is :

(1) 16 metres (2) 23 metres

(3) 24 metres (4) 10 metres

(SSC CHSL DEO & LDC Exam.

11.12.2011 (IInd Sitting (Delhi Zone)
The angle of elevation of the top
of a building and the top of the
chimney on the roof of the build-
ing from a point on the ground
are x and 45° respectively. The
height of building is h metre.
Then the height of the chimney,
(in metre) is :
(1) hcotx+h (2) hcotx-h

B) htan x-h (@) htanx+ h

(SSC CHSL DEO & LDC Exam.
11.12.2011 (IInd Sitting (East Zone)

. Two posts are xmetres apart and

the height of one is double that
of the other. If from the mid-point
of the line joining their feet, an
observer finds the angular ele-
vations of their tops to be com-
plementary, then the height (in
metres) of the shorter post is

X

X
m 575 @

X
B xv2 @ 75

(SSC Graduate Level Tier-II
Exam. 16.09.2012)

N
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12.

13.

14.

15.

An aeroplane when flying at a
height of 5000m from the ground
passes vertically above another
aeroplane at an instant, when the
angles of elevation of the two
aeroplanes from the same point
on the ground are 60° and 45°
respectively. The vertical distance
between the aeroplanes at that
instant is

(1) 500003 - 1)m

2) 50003 - +/3)m

1
5000/ 1-—=
5001 )

(4) 4500 m
(SSC Graduate Level Tier-II
Exam. 16.09.2012)
A man standing at a point P is
watching the top of a tower, which
makes an angle of elevation of
30°. The man walks some dis-
tance towards the tower and then
his angle of elevation of the top
of the tower is 60°. If the height
of the tower is 30 m, then the
distance he moves is

(1) 22 m (2) 22 /3 m
(4) 20 /3 m
(SSC CHSL DEO & LDC
Exam. 21.10.2012 (Ist Sitting)
The distance between two verti-
cal poles is 60 m. The height of
one of the poles is double the
height of the other. The angle of
elevation of the top of the poles
from the middle point of the line
segment joining their feet are
complementary to each other. The
height of the poles are :
(1) 10 m and 20 m
(2) 20 m and 40 m
(3)20.9mand 41.8 m
(4)

4 15\/5 m and SOﬁm
(SSC CHSL DEO & LDC
Exam. 21.10.2012 (IInd Sitting)
An aeroplane when flying at a
height of 3125m from the ground
passes vertically below another
plane at an instant when the angle
of elevation of the two planes from
the same point on the ground are
30° and 60° respectively. The
distance between the two planes
at that instant is

(3)20m

16.

17.

18.

19.

20.

TRIGONOMETRY

(1) 6520 m (2) 6000 m
(3) 5000 m (4) 6250 m
(SSC CHSL DEO & LDC
Exam. 28.10.2012 (Ist Sitting)
The shadow of the tower be-
comes 60 metres longer when
the altitude of the sun changes
from 45° to 30°. Then the height
of the tower is

(120(v3 +1)m@24(vV3+1)m

(330(V3+1)m ) 30(V3 - 1)m

(SSC CHSL DEO & LDC
Exam. 28.10.2012 (Ist Sitting)
A vertical post 15 ft high is bro-
ken at a certain height and its
upper part, not completely sepa-
rated, meets the ground at an
angle of 30°. Find the height at
which the post is broken.
(1) 101t (2) 5ft

o 8323w ws 3

(SSC CHSL DEO & LDC
Exam. 04.11.2012 (IInd Sitting)

The shadow of a tower is /3

times its height. Then the angle
of elevation of the top of the tow-
er is
(1) 45° (2) 30°
(3) 60° (4) 90°
(SSC Graduate Level Tier-I
Exam. 11.11.2012 (Ist Sitting)
A man 6 ft tall casts a shadow 4
ft long, at the same time when a
flag pole casts a shadow 50 ft
long. The height of the flag pole is
(1) 80 ft (2) 75 ft
(8) 60 ft (4) 70 ft
(SSC Assistant Grade-III
Exam. 11.11.2012 (IInd Sitting)
The angle of elevation of an
aeroplane from a point on the
ground is 60°. After 15 seconds
flight, the elevation changes to
30°. If the aeroplane is flying at

a height of 1500 @ m, find the

speed of the plane
(1) 300 m/sec (2) 200 m/sec
(8) 100 m/sec (4) 150 m/sec
(SSC Delhi Police S.I.
(SI) Exam. 19.08.2012)

 eMTIE_onR )
SME-908

21.

22.

23.

24.

25.

The angle of elevation of the top
of a tower from the point P and
Q at distance of ‘a’ and ‘b’ respec-
tively from the base of the tower
and in the same straight line with
it are complementary. The height
of the tower is

a
M) Vab @ 4

3) ab 4) a’p?
(SSC FCI Assistant Grade-III Main
Exam. 07.04.2013)
The angle of elevation of a tower
from a distance 100 m from its
foot is 30°. Height of the tower
is :

100

1) “j37m (2)50 /3 m
200

(3) f m 4)100 /3 m

(SSC Graduate Level Tier-I
Exam. 21.04.2013, Ist Sitting)
A Kkite is flying at a height of 50
metre. If the length of string is
100 metre then the inclination
of string to the horizontal ground
in degree measure is
(1) 90 (2) 60
(3) 45 (4) 30
(SSC CAPFs SI, CISF ASI & Delhi
Police SI Exam. 22.06.2014
TF No. 999 KP0O)
If the angle of elevation of a bal-
loon from two consecutive ki-
lometre-stones along a road are
30° and 60° respectively, then
the height of the balloon above
the ground will be

V3

(1) — km 2)

5 Ekm

2
@ J3 km ) 3/3 km

(SSC Graduate Level Tier-I

Exam. 19.05.2013)

A vertical stick 12 cm long casts

a shadow 8 cm long on the

ground. At the same time, a tow-

er casts a shadow 40 m long on

the ground. The height of the

tower is

(1) 72 m (2) 60 m
(3) 65m (4) 70 m

(SSC Graduate Level Tier-I

Exam. 19.05.2013 Ist Sitting)

NS
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26.

27.

28.

29.

30.

A tower standing on a horizontal
plane subtends a certain angle at
a point 160 m apart from the foot
of the tower. On advancing 100
m towards it, the tower is found
to subtend an angle twice as be-
fore. The height of the tower is
(1) 80 m (2) 100 m
(3) 160 m (4) 200 m
(SSC Graduate Level Tier-II
Exam. 29.09.2013
The angle of elevation of a tower
from a distance 50 m from its foot
is 30°. The height of the tower is

50
(1) 50 V3m (2 Nk

75
@ 75/3m @) B"

(SSC Graduate Level Tier-1I

Exam. 29.09.2013

The length of the shadow of a
vertical tower on level ground
increases by 10 metres when the
altitude of the sun changes from
45° to 30°. Then the height of the

tower is

1) 5@ metre

(2) 10(\/§ +1) metre

(3) 5(\/§ + 1) metre

4) 1043 metre

(SSC CHSL DEO & LDC

Exam. 20.10.2013)

The elevation of the top of a tow-

er from a point on the ground is

45°. On travelling 60m from the

point towards the tower, the ele-

vation of the top becomes 60°.

The height of the tower (in
metres) is

(1) 30

@ 30(3-43)

3 30(3+43) @ 303

(SSC 1CHSL DEO & LDC Exam.
27.10.2013 IInd Sitting)

From two points on the ground
lying on a straight line through
the foot of a pillar, the two angles
of elevation of the top of the pillar
are complementary to each other.
If the distance of the two points
from the foot of the pillar are 9

31.

32.

33.

TRIGONOMETRY

metres and 16 metres and the
two points lie on the same side
of the pillar, then the height of
the pillar is
(1) 5m 2) 10 m
(3) 7m (4) 12 m
(SSC CHSL DEO & LDC Exam.
10.11.2013, IInd Sitting)
From a point P on the ground the
angle of elevation of the top of a
10 m tall building is 30°. A flagis
hoisted at the top of the building
and the angle of elevation of the
top of the flagstaff from P is 45°.
Find the length of the flagstaff.

(Take /3 = 1.732)
) 10(J§+ 2) m
@) 10(J§+1) m

() 1043 m
4) 7.32 m
(SSC CGL Tier-I Exam.
19.10.2014 (Ist Sitting)
The angle of elevation of the top
of a vertical tower situated per-
pendicularly on a plane is ob-
served as 60° from a point P on
the same plane. From another
point Q, 10m vertically above the
point P, the angle of depression
of the foot of the tower is 30°.
The height of the tower is
(1) 15m (2) 30 m
(3) 20 m (4) 25 m
(SSC CGL Tier-I Exam. 19.10.2014)
From a point 20 m away from
the foot of a tower, the angle of
elevation of the top of the tow-
er is 30°. The height of the tow-
er is

(1) 10 /3 m (2) 20 ,/3 m

10 20
3) ﬁ m 4) E m
(SSC CGL Tier-I Exam. 26.10.2014)

34. The angle of elevation of a ladder

leaning against a house is 60° and
the foot of the ladder is 6.5 me-
tres from the house. The length
of the ladder is

13
(1) ﬁ metres (2) 13 metres

(3) 15 metres (4) 3.25 metres

(SSC CAPFs SI, CISF ASI & Delhi
Police SI Exam. 22.06.2014)

 SMTI_on0 )
SME-909

35. The angle of elevation of sun

36.

37.

38.

changes from 30° to 45°, the
length of the shadow of a pole
decreases by 4 metres, the

height of the pole is
(Assume /3 =1.732)

(1) 1.464 m (2) 9.464 m
(3) 3.648cm (4) 5.464 m

(SSC CHSL DEO & LDC Exam.
02.11.2014 (IInd Sitting)
Avertical pole and a vertical tow-
er are standing on the same level
ground. Height of the pole is 10
metres. Fromthe top of the pole
the angle of elevation of the top
of the tower and angle of depres-
sion of the foot of the tower are
60° and 30° respectively. The
height of the tower is
(1) 20 m (2) 30 m
(3) 40 m (4) 50 m
(SSC CHSL DEO & LDC
Exam. 9.11.2014)
The length of the shadow of a
vertical tower on level ground in-
creases by 10 metres when the
altitude of the sun changes from
45° to 30°. Then the height of the
tower is

(1) 5(4/3 + 1) metres
@ 5 (/3 - 1) metres
3) 5@ metres

5
4 E metres

(SSC CHSL DEO & LDC

Exam. 9.11.2014)

If a pole of 12 m height casts a

shadow of 4./3 m long on the

ground, then the sun’s angle of
elevation at that instant is

(1) 30° 2) 60°

3) 45° (4) 90° 16 cm is

(SSC CHSL DEO & LDC

Exam. 16.11.2014)

39. The angle of elevation of the top

of a tower from a point on the
ground is 30° and moving 70
metres towards the tower it be-
comes 60°. The height of the tow-
er is

10
(1) 10 metre 2) ﬁ metre
3) 10\/5 metre (4) 35\/5 metre

(SSC CHSL DEO Exam. 16.11.2014
(Ist Sitting)

N
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40. The shadow of a tower standing

41.

42.

43.

on a level plane is found to be 30
metre longer when the Sun’s
altitude changes from 60° to 45°.
The height of the tower is

(1) 15 (3 +£) metre
(2) 15 (4/3 + 1) metre
(3) 15 (/3 - 1) metre

(4) 15 (3 - J§) metre
(SSC CGL Tier-1 Exam. 19.10.2014
TF No. 022 MH 3)
The angle of elevation of the top

of a tower of height 100 /3 me-

tre from a point at a distance of
100 metre from the foot of the
tower on a horizontal plane is

(1) 45° (2) 60°

lo
@ 225

(SSC CHSL (10+2) DEO & LDC

Exam. 16.11.2014 , Ist Sitting

TF No. 333 LO 2)

The shadow of a tower standing

on a level plane is found to be

40m longer when the sun’s alti-

tude is 45°, than when it is 60°.
The height of the tower is

(1) 30 (3+\/§) metre

(3) 30°

(2) 40 (3 +«/§) metre
3 20 (3+«/§) metre

4 10 (3+«/§) metre

(SSC CAPFs SI, CISF ASI & Delhi
Police SI Exam, 21.06.2015
(Ist Sitting) TF No. 8037731)
From two points on the ground
and lying on a straight line
through the foot of a pillar, the
two angles of elevation of the top
of the pillar are complementary
to each other. If the distances of
the two points from the foot of
the pillar are 12 metres and 27
metres and the two points lie on
the same side of the pillar, then
the height (in metres) of the pil-
lar is
(1) 12 (2) 18
(3) 15 4) 16
(SSC CAPFs SI, CISF ASI & Delhi
Police SI Exam, 21.06.2015
(Ist Sitting) TF No. 8037731)

44.

45.

46.

47.

48.

TRIGONOMETRY

If the height of a pole is 2.,/3
metre and the length of its shad-
ow is 2 metre, then the angle of
elevation of the sun is
(1) 90° (2) 45°
3) 30° 4) 60°
(SSC CAPFs SI, CISF ASI & Delhi
Police SI Exam, 21.06.2015
Iind Sitting)
A 10 metre long ladder is placed
against a wall. Itis inclined at an
angle of 30° to the ground. The
distance (in m) of the foot of the

ladder from the wall is (Given @
=1.732)

(1) 8.16 ) 7.32
(3) 8.26 4) 8.66
(SSC CGL Tier-I Exam, 09.08.2015
(Ist Sitting) TF No. 1443088)
The angle of elevation of a tower
from a distance of 100 metre from
its foot is 30°. Then the height of
the tower is

(1) 5043 metre (2)100,/3 metre

50 100
) JE metre  (4) @ metre
(SSC CGL Tier-I Exam, 09.08.2015
(IInd Sitting) TF No. 4239378)
A kite is flying at the height of
75m from the ground. The string
makes an angle 6 (where cotf =

8
E) with the level ground. As-

suming that there is no slack in
the string the length of the string
is equal to :

(1) 85 metre (2) 65 metre

(B) 75 metre (4) 40 metre

(SSC CGL Tier-I Exam, 16.08.2015

(Ist Sitting) TF No. 3196279)

Two towers A and B have lengths
45m and 15m respectively. The
angle of elevation from the bot-
tom of the tower B to the top of
the tower A is 60°. If the angle of
elevation from the bottom of tow-
er A to the top of the tower B is 0
then value of sin® is :

1 1
(1) ﬁ 2 B

V3 2
3) B 4) Jg

(SSC CGL Tier-I Exam, 16.08.2015
(IInd Sitting) TF No. 2176783)

C SMIE_Oo10 D)
SME-910

49.

50.

51.

If a 48 m tall building has a shad-

ow of 48\/5 m., then the angle
of elevation of the sun is
(1) 15° 2) 60°
(3) 45° (4) 30°
(SSC CGL Tier-I
Re-Exam, 30.08.2015)
A telegraph postis bent at a point
above the ground due to starm.
Its top just touches the ground

at a distance of 10 ,/3 metre from

its foot and makes an angle of
30° with the horizontal. Then
height (in metres) of the telegraph
postis
(1) 30

(3) 20

) 24

4) 25
(SSC CGL Tier-II Exam,
25.10.2015, TF No. 1099685)

TF is a tower with F on the ground.
The angle of elevation of T from A

2
is X° such that tan x° = E and AF

= 200m. The angle of elevation of
T from a nearer point B is y° with
BF = 80m. The value of y° is

(1) eo° (2) 30°

(3) 75° (4) 45°

(SSC CHSL (10+2) LDC, DEO & PA/SA

52.

53.

Exam, 01.11.2015, IInd Sitting)
If the angle of elevation of the sun
changes from 45° to 60°, then the
length of the shadow of a pillar
decreases by 10 m. The height
of the pillar is :

(1) 5(3 - x/g) metre
2) 5(\/§ + 1) metre
(3) 15 (x/g + 1) metre

4)5 (3 +/3 ) metre

(SSC CHSL (10+2) LDC, DEO
& PA/SA Exam, 15.11.2015
(Ist Sitting) TF No. 6636838)

The ratio of the length of a rod
and its shadow is 1 : /3. The

angle of elevation of the sun is :
(1) 90° @) 30°
(3) 45° 4) 60°

(SSC CHSL (10+2) LDC, DEO
& PA/SA Exam, 15.11.2015
(Ist Sitting) TF No. 6636838)

N
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54.

55.

56.

57.

58.

A tower is 50 metre high. Its
shadow is x metres shorter when
the sun’s altitude is 45° than when
it is 30°. The value of x in metre
is :

(1) 5043 (2) 50(+/3- 1)

(3) 50(/3 +1) (4)50

(SSC CHSL (10+2) Tier-I (CBE)

Exam. 08.09.2016) (Ist Sitting)
The angle of elevation of an
aeroplane from a point on the
ground is 45°. After flying for 15
seconds, the elevation changes to
30°. If the aeroplane is flying at a
height of 2500 metres, then the
speed of the aeroplane in km/
hr. is

(1) 600

3 60043

2) 600 (/3 +1)

(4) 600 (3 -1)

(SSC CGL Tier-I (CBE)

Exam.11.09.2016) (Ist Sitting)
A vertical tower stands on a hor-
izontal plane and is surmounted
by a vertical flag staff of height
h. At a point on the plane, the
angle of elevation of the bottom
of the flag staff is o and that of
the top of the flag staffis . Then
the height of the tower is
(1) htana

htana
(2) tanf - tana

htano

©) tana - tanf

(4) None of these
(SSC CGL Tier-II Online
Exam.01.12.2016)
A person observes that the angle
of elevation at the top of a pole of
height 5 metre is 30°. Then the
distance of the person from the
pole is :

5
(1) 5\/§ metre (2) ﬁ metre

3) @ metre (4) 10@ metre

(SSC CPO Exam. 06.06.2016)

(Ist Sitting)

The angle of elevation of a ladder

leaning against a wall is 60° and

the foot of the ladder is 4.6 me-

tre away from the wall. The length

of the ladder is

(1) 2.3 metre (2) 4.6 metre
B) 9.2 metre (4) 7.8 metre

(SSC CGL Tier-I (CBE)

Exam. 09.09.2016) (Ist Sitting)

59.

60.

61.

62.

63.

64.

TRIGONOMETRY

A ladder is placed along a wall
such that its upper end is touch-
ing the top of the wall. The foot
of the ladder is 10 ft away from
the wall and the ladder is mak-
ing an angle of 60° with the
ground. When a man starts
climbing on it, it slips and now
ladder makes an angle of 30° with
ground. How much did the lad-
der slip from the top of the wall?
(1) 12 ft (2) 20 ft
(3) 7.32 ft 4) 18 ft
(SSC CAPFs (CPO) SI & ASI,
Delhi Police Exam. 05.06.2016)
(Ist Sitting)
The angle of elevation of the sun
when the length of the shadow
of a pole is equal to its height is :
(1) 30° (2) 45°
(3) 60° (4) 90°
(SSC CPO SI & ASI, Online
Exam. 06.06.2016) (IInd Sitting)
The angles of elevation of top and
bottom of a flag kept on a flag-
post from 30 metres distance, are
45° and 30° respectively. Height

of the flat is [taking @ =1.732]

(1) 124/3 metre (2) 15 metre

(3) 14.32 metre (4) 12.68 metre

(SSC CGL Tier-I (CBE)

Exam. 27.08.2016) (Ist Sitting)

From 40m away from the foot of

a tower, the angle of elevation of

the top of the tower is 60°. What
is the height of the tower?

W 120 @ 60
Y m. 7 1m.
G %
3 50 @ 130
—— Im. —m.
5 7

(SSC CGL Tier-I (CBE)
Exam. 27.08.2016) (IInd Sitting)
A man standing on the bank of
river observes that the angle sub-
tended by a tree on the opposite
bank is 60°. When he retires 36
m from the bank, he finds that
the angle is 30°. The breadth of
the river is
(1) 15 metre (2) 18 metre
(8) 16 metre (4) 11 metre
(SSC CGL Tier-I (CBE)
Exam. 28.08.2016) (IInd Sitting)
Two ships are sailing in the sea
on the two sides of a light house.
The angles of elevation of the top
of the light house as observed
from the two ships are 30° and

C eMIE_011 D)
SME-911

45° respectively. If the light house
is 100m high, the distance be-
tween the two ships is : (take

V3 =173)
(1) 173 metre (2) 200 metre

(8) 273 metre (4) 300 metre

(SSC CGL Tier-I (CBE)
Exam. 29.08.2016) (IInd Sitting)

65. An observer on the top of amoun-

tain, 500 m above the sea level,
observes the angles of depression
of the two boats in his same place
of vision to be 45° and 30° re-
spectively. Then the distance
between the boats, if the boats
are on the same side of the moun-
tain, is

(1) 456 m
(3) 366 m

(2) 584 m

(4) 699 m
(SSC CGL Tier-I (CBE)
Exam. 30.08.2016) (Ist Sitting)

66. The angle of elevation of the top

of a pillar from the foot and the
top of a building 20 m high, are
60° and 30° respectively. The

height of the pillar is
(1) 10m @ 1043
(3) 60 m (4) 30 m

(SSC CGL Tier-I (CBE)
Exam. 31.08.2016) (Ist Sitting)

67. The angles of elevation of the top

of a temple, from the foot and the
top of a building 30 m high, are
60° and 30° respectively. Then,
the height of the temple is
(1) 50 metre (2) 43 metre
(3) 40 metre (4) 45 metre
(SSC CGL Tier-I (CBE)
Exam. 01.09.2016) (Ist Sitting)

68. The height of a tower is 50,/3

metre. The angle of elevation of a
tower from a distance 50 metre
from its foot is
(1) 30°
(8) 60°

(2) 45°

(4) 90°
(SSC CGL Tier-I (CBE)
Exam. 02.09.2016) (Ist Sitting)

69. The respective ratio between the

height of tower and the point at
some distance from its foot is

5\/5;5. What will be the angle

of elevation of the top of the tow-
er?

(1) 30°
(3) 90°

(2) 60°

(4) 45°
(SSC CGL Tier-I (CBE)
Exam. 02.09.2016) (IInd Sitting)

N
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70. The thread of a kite makes angle

71.

72.

73.

60° with the horizontal plane. If
the length of the thread be 80 m,
then the vertical height of the kite
will be

(1) % metre (2) 80@ metre
(3) 80 metre (4) 40@ metre
(SSC CGL Tier-I (CBE)

Exam. 03.09.2016) (IInd Sitting)
The angle of elevation of the top
of a tower from a point A on the
ground is 30°. On moving a dis-
tance of 20 metres towards the
foot of the tower to a point B, the
angle of elevation increases to 60°.
The height of the tower in me-
tres is

1) 3
(3) 1043

(2) 5/3

4) 2043

(SSC CGL Tier-I (CBE)

Exam. 04.09.2016) (Ist Sitting)
A 1.6 m tall observer is 45 me-
tres away from a tower. The an-
gle of elevation from his eye to
the top of the tower is 30°, then
the height of the tower in metres

is (Take ,/3 =1.732)

(1) 25.98
(3) 27.58

(2) 26.58
(4) 27.98
(SSC CGL Tier-I (CBE)
Exam. 07.09.2016) (Ist Sitting)
A straight tree breaks due to
storm and the broken part bends
so that the top of the tree touch-
es the ground making an angle of
30° with the ground. The distance
from the foot of the tree to the
point, where the top touches the
ground is 10 m. Find the total
height of the tree?

(1) 10@ metre

10v3

(2) —=— metre

3
3 10 (\/§ + 1) metre

4 10 (\/§ - 1) metre

(SSC CGL Tier-I (CBE)
Exam. 30.08.2016) (IInd Sitting)

74.

75.

76.

77.

78.

TRIGONOMETRY

The top of a broken tree touches
the ground at a distance of 15
metre from its base. If the tree is
broken at a height of 8 metre from
the ground, then the actual height
of the tree is
(1) 17 metre (2) 20 metre
B) 25 metre (4) 30 metre
(SSC CGL Tier-I (CBE)
Exam. 31.08.2016) (IInd Sitting)
From two points, lying on the
same horizontal line, the angles
of elevation of the top of the pil-
lar are 6 and ¢ (0 < ¢). If the
height of the pillar is ‘K" m and
the two points lie on the same
sides of the piller, then the dis-
tance between the two points is
(1) h (tan® - tand) metre
(2) h (cotd — cotf) metre
(3) h (cotD - cotd) metre

tan6Otan ¢
tan¢ - tan6 metre
(SSC CGL Tier-I (CBE)
Exam. 31.08.2016) (IInd Sitting)
The angle of elevation of the top
of a tower from two horizontal
points (in opposite sides) at dis-
tances of 25 metre and 64 metre
from the base of tower are x and
90° — x respectively. The height
of the tower will be
(1) 39 metre (2) 89 metre
(3) 1.6 metre (4) 40 metre
(SSC CGL Tier-I (CBE)
Exam. 01.09.2016) (IInd Sitting)
If the length of the shadow of a

vertical pole be ﬁ times the
height of the pole, the angle of
elevation of the sun is :
(1) e0° (2) 45°
(3) 30° (4) 90°
(SSC CGL Tier-I (CBE)
Exam. 02.09.2016) (IInd Sitting)
An aeroplane flying horizontally at
a height of 3 km. above the
ground is observed at a certain
point on earth to subtend an an-
gle of 60°. After 15 seconds of
flight, its angle of elevation is
changed to 30°. The speed of the

aeroplane (Take, @ =1.732) is
(1) 230.63 m./sec.
(2) 230.93 m./sec.
(3) 235.85 m./sec.
(4) 236.25 m./sec.

(SSC CGL Tier-II (CBE)
Exam. 30.11.2016)

CSMIE_019 )
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4 h

79.

80.

81.

82.

If the angle of elevation of the sun
decreases from 45° to 30°, then
the length of the shadow of a pil-
lar increases by 60m. The height
of the pillar is

(1) 60 (\/§ + 1) metre
(2) 30 (x/g - 1) metre
(3) 30 (\/§ + 1) metre

4) 60 («/§ - 1) metre

(SSC CGL Tier-II (CBE)
Exam. 30.11.2016)
The angle of elevation of the top
of a tower, vertically erected in
the middle of a paddy field, from
two points on a horizontal line
through the foot of the tower are
given to be o and f (o > p). The
height of the tower is h unit. A
possible distance (in the same
unit) between the points is

h (cot p—cota)

M " cos (o +B)

(2) h (cot o - cot B)

h(tanp - tana)

©) tano tanf

(4) h(cot o + cot B)
(SSC CGL Tier-II (CBE)
Exam. 30.11.2016)
The angle of elevation of the top
of an unfinished pillar at a point
150 metres from its base is 30°.
The height (in metres) that the
pillar must be raised so that its
angle of elevation at the same

point may be 45°, is (Take, @

=1.732)
(1) 63.4 (2) 86.6
(3) 126.8 (4) 173.2

(SSC CGL Tier-II (CBE)

Exam. 30.11.2016)

If the angle of elevation of a cloud

from a point 200m above a lake

is 30° and the angle of depres-

sion of its reflection in the lake is

60°. Then the height of the cloud

above the lake is :

(1) 100 m (2) 200 m
(3) 300 m (4) 400 m

(SSC CGL Tier-I (CBE)

Exam. 28.08.2016 (Ist Sitting)

N < J
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83.

84.

85.

86.

87.

At 129 metre away from the foot
of a cliff on level of ground, the
angle of elevation of the top of
the cliff is 30°. The height of this
cliff is :

(1) 50@ metre
2) 45£ metre
(3) 43£ metre

(4) 47,/3 metre
(SSC CGL Tier-I (CBE)
Exam. 29.08.2016 (Ist Sitting)

Find the angular elevation of the
Sun when the shadow of a 15

15
metre long pole is ﬁ metre.

(1) 45°
(3) 30°

(2) 60°

(4) 90°
(SSC CGL Tier-I (CBE)
Exam. 01.09.2016 (IlIrd Sitting)

If the angle of elevation of the top
of a pillar from the ground level
is raised from 30° to 60°, the
length of the shadow of a pillar

of height 50,/3 will be decreased
by
(1) 60 metre  (2) 75 metre
(3) 100 metre (4) 50 metre
(SSC CGL Tier-I (CBE)
Exam. 02.09.2016 (IInd Sitting)
From a point P on a level ground,
the angle of elevation to the top
of the tower is 30°. If the tower
is 100 metre high, the distance
of point P from the foot of the
tower is

(Take J3 = 1.73)

(1) 149 metre (2) 156 metre
(8) 173 metre (4) 188 metre
(SSC CGL Tier-I (CBE)
Exam. 03.09.2016 (IInd Sitting)
Two men standing on same side
of a pillar 75 metre high, observe
the angles of elevation of the top
of the pillar to be 30° and 60°
respectively. The distance be-
tween two men is :

(1) 100 @ metre
(2) 100 metre
3) 50 ﬁ metre

4) 25\/5 metre
(SSC CGL Tier-I (CBE)
Exam. 03.09.2016 (IlIrd Sitting)

88. The angles of elevation of an

aeroplane flying vertically above
the ground, as observed from the
two consecutive stones, 1 km
apart; are 45° and 60° aeroplane
from the ground is :

89.

90.

91.

92.

93.

TRIGONOMETRY

M (V3+1) km.
@ (V3 +3) km.

(x/g + 1) km.

3)

[—= D=

4)

(\/§ + 3) km.

(SSC CGL Tier-I (CBE)

Exam. 04.09.2016 (IInd Sitting)

On a ground, there is a vertical

tower with a flagpole on its top.

At a point 9 metre away from the

foot of the tower, the angles of

elevation of the top and bottom

of the flagpole are 60° and 30°

respectively. The height of the
flagpole is :

(1)5@ metre (2) 6@ metre

(8)6,/2 metre (4) 6.,/5 metre
(SSC CGL Tier-I (CBE)
Exam. 04.09.2016 (IIIrd Sitting)
If the elevation of the Sun chang-
es from 30° to 60°, then the dif-
ference between the lengths of
shadows of a pole 15 metre
high, is
(1) 7.5 metre (2) 15 metre
3 10@ metre (4) 5\/5 metre
(SSC CGL Tier-I (CBE)
Exam. 06.09.2016 (IInd Sitting)
Two persons are on either side
of a temple, 75 m high, observe
the angle of elevation of the top
of the temple to be 30° and 60°
respectively. The distance be-
tween the persons is :
(1) 173.2 metre (2) 100 metre
(8) 157.7 metre (4) 273.2 metre
(SSC CGL Tier-I (CBE)
Exam. 07.09.2016 (IInd Sitting)
From the top of a 20 metre high
building, the angle of elevation of
the top of a tower is 60° and the
angle of depression of its foot is
at 45°, then the height of the tow-
er is

(J§ = 1.732)

(1) 45.46 metre (2)45.64 metre
(3) 54.64 metre (4) 54.46 metre
(SSC CGL Tier-I (CBE)

Exam. 07.09.2016 (IIIrd Sitting)
The length of shadow of a tower

is @ times that of its length.
The angle of elevation of the sun
is :

(1) 45°
(3) 60°

2

(2) 30°

(4) None
(SSC CGL Tier-I (CBE)
Exam. 08.09.2016 (IInd Sitting)

C eMIE_o012 )
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94.

95.

96.

97.

98.

The upper part of a tree broken
at a certain height makes an an-
gle of 60° with the ground at a
distance of 10 metre from its foot.
The original height of the tree was

(1) 20J§ metre
) 10\/5 metre

3 10 (2+«/§) metre

4 10 (2— x/§) metre
(SSC CGL Tier-I (CBE)
Exam. 09.09.2016 (IInd Sitting)
A telegraph postis bent at a point
above the ground. Its top just
touches the ground at a distance
of 8,/3 metre from its foot and
makes an angle of 30° with the
horizontal. The height (in metre)
of the post is :
(1) 12
(3) 18

@) 16
4) 24
(SSC CGL Tier-I (CBE)
Exam. 10.09.2016 (IInd Sitting)
The angles of elevation of the top
of a tower from two points at a
distance of 4 m and 9 m from
the base of the tower and in the
same straight line with it are com-
plementary. The height of the
tower is :
(1) 4 metre
3) 9 metre

(2) 7 metre
(4) 6 metre
(SSC CGL Tier-I (CBE)
Exam. 10.09.2016 (IIIrd Sitting)
The shadow of a tower when the
angle of elevation of the sun is
45°, is found to be 10 metre long-
er than when it was 60°. The
height of the tower is

(1) 5 (\/5— 1) metre
(2) 5 (3 +x/§) metre
3 10 (x/g— 1) metre

@ 10 (x/g + 1) metre
(SSC CGL Tier-I (CBE)
Exam. 11.09.2016 (IInd Sitting)
Two men are on opposite sides
of a tower. They measure the
angles of elevation of the top of
the tower as 30° and 45° respec-
tively. If the height of the tower
is 50 metre, the distance be-

tween the two men is (Take @

1.73)
) 136.5 metre

a
@) 5043 metre

3) 1004/3 metre
(4) 135.5 metre
(SSC CGL Tier-I (CBE)
Exam. 11.09.2016 (IIIrd Sitting)

N
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99.

100.

101.

102.

The shadow of a vertical tower
on ground level increases by 10
metre when the altitude of the sun
changes form 45° to 30°. The
height of the tower is :

1) 5(J§+ 1) metre

2) 10(\/§ —1) metre
3) 9 metre
(4) 13 metre
(SSC CGL Tier-I (CBE)

Exam. 27.10.2016 (Ist Sitting)
A man standing on the bank of a
river observes that the angle of
elevation of the top of a tree just
on the opposite bank is 60°. But
angle of elevation is 30° from a
point which is at a distance

2043 ft away from the bank.
Then the height of the tree is :
(1) 60 ft (2) 45 ft
(8) 30 ft (4) 15 ft
(SSC CGL Tier-I (CBE)
Exam. 27.10.2016 (Ist Sitting)
The distance between two pillars
is 120 metres. The height of one
pillar is thrice the other. The an-
gles of elevation of their tops from
the mid point of the line connect-
ing their feet are complementary
to each other. The height (in me-
tres) of the taller pillar is

(Use : 4/3 = 1.732)
(1) 34.64 (2) 51.96
(38) 69.28 (4) 103.92
(SSC CGL Tier-II (CBE)
Exam. 12.01.2017)
A hydrogen filled balloon ascend-
ing at the rate of 18 kmph was
drifted by wind. Its angle of ele-
vation at 10th and 15th minutes
were found to be 60° and 45°
respectively. The wind speed (in
whole numbers) during the last
five minutes, approximately, is
equal to
(1) 7km./hr. (2) 11 km./hr.
(3) 26 km./hr.(4) 33 km./hr.
(SSC CGL Tier-II (CBE)
Exam. 12.01.2017)

TYPE-IV )

. There are two vertical posts, one

on each side of a road, just
opposite to each other. One
post is108 metre high. From the
top of this post, the angle of
depression of the top and foot of
the other post are 30° and 60°
respectively. The height of the
other post (in metre) is
(1) 36 (2) 72
(3) 108 (4) 110
(SSC CHSL DEO & LDC Exam.
11.12.2011 (Ist Sitting (East Zone)

TRIGONOMETRY

2. There are two temples, one on

each bank of a river, just oppo-
site to each other. One temple is
54m high. From the top of this
temple, the angles of depression
of the top and the foot of the other
temple are 30° and 60° respective-
ly. The length of the temple is :

(1) 18 m (2) 36 m

(3)36/3 m (@) 18/3m

(SSC & LDC Exam. 21.10.2012
(Ind Sitting)

3. The top of two poles of height 24

m and 36 m are connected by a
wire. If the wire makes an angle
of 60° with the horizontal, then
the length of the wire is

@ 8,3m

4 643 m

(SSC Graduate Level Tier-I
Exam. 19.05.2013 Ist Sitting)

(1) 6m

3 8m

4. From the top of a hill 200 m high,

the angle of depression of the top

and the bottom of a tower are

observed to be 30° and 60°. The

height of the tower is (in m) :

o 40008 ) 1662
3 3

1
3

(SSC CAPFs SI & CISF ASI
Exam. 23.06.2013)

(3) 133 @) 20043

. From a tower 125 metres high,

the angle of depression of two
objects, which are in horizontal
line through the base of the tow-
er, are 45° and 30° and they are
on the same side of the tower.
The distance (in metres) between
the objects is

(1) 125./3
@ 125(3 - 1)
(B) 125/(y3 - 1)

@) 125(,/3 +1)

(SSC CHSL DEO & LDC
Exam. 10.11.2013, Ist Sitting)

C eME_0o14 D)
SME-914

6. From the top of a tower of height

180 m the angles of depression of
two objects on either sides of the
tower are 30° and 45°. Then the
distance between the objects are

(1) 180(3++3)m
@ 180(3-43) m
3) 180(@—1) m

(4) 180(V3 +1) m

(SSC CGL Tier-II Exam. 21.09.2014)

. From the peak of a hill which is

300 m high, the angle of depres-
sion of two sides of a bridge lying
on a ground are 45° and 30° (both
ends of the bridge are on the same
side of the hill). Then the length of
the bridge is

(1) 300(y/3 - ) m
(2) 300({/3 + 1) m
(3) 300,/3 m

300

4) BT
(SSC CAPFs SI, CISF ASI & Delhi
Police SI Exam. 22.06.2014
. From an aeroplane just over a riv-
er, the angle of depression of two
palm trees on the opposite bank
of the river are found to be 60°
and 30° respectively. If the
breadth of the river is 400 me-
tres, then the height of the
aeroplane above the river at that

instant is

(Assume ,/3 =1.732)

(1) 173.2 metres
(2) 346.4 metres
(3) 519.6 metres
(4) 692.8 metres

(SSC CHSL DEO & LDC
Exam. 02.11.2014 (IInd Sitting)

. From the top of alight-house ata

height 20 metres above sea-lev-
el, the angle of depression of a
ship is 30°. The distance of the
ship from the foot of the light
house is

(1) 20 m @ 2043 m
3) 30 m 4 3043 m
(SSC CAPFs SI, CISF ASI & Delhi
Police SI Exam. 22.06.2014
TF No. 999 KPO)

N -
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10. From an aeroplane just over a

11.

12.

13.

straight road, the angles of de-
pression of two consecutive kilo-
metre stones situated at opposite
sides of the aeroplane were found
to be 60° and 30° respectively.
The height (in km) of the aeroplane

from the road at that instant, is

3 3
o B o 3
2 3

V3

B ——

A @ J3

(SSC CGL Tier-II Exam,
2014 12.04.2015 (Kolkata Region)
TF No. 789 TH 7)
From an aeroplane just over a
straight road, the angles of
depression of two consecutive
kilometre stones situated at
opposite sides of the aeroplane
were found to be 60° and 30°
respectively. The height (in km)
of the aeroplane from the road at
that instant was

(Given4/3 =1.732)
(1) 0.433 (2) 8.66
8) 4.33 (4) 0.866

(SSC CGL Tier-I

Re-Exam, 30.08.2015)

THe angle of depression of a point

situated at a distance of 70 m

from the base of a tower is 60°.
The height of the tower is :

1]35£m 2) 70£m

| 7043

3
(SSC CHSL (10+2) LDC, DEO
& PA/SA Exam, 15.11.2015
(Ist Sitting) TF No. 6636838)
A pilot in an aeroplane at an alti-
tude of 200 metre observes two
points lying on either side of a
river. If the angles of depression
of the two points be 45° and 60°,

then the width of the river is

(1) (200+ 200

)

m (4)70m

200

)

3 400\/5 metre

400
4) \/5 metre
(SSC CGL Tier-I (CBE)
Exam.10.09.2016)

) (200 -

14

15.

16.

TRIGONOMETRY

. A person from the top of a hill

observes a vehicle moving to-
wards him at a uniform speed. It
takes 10 minutes for the angle of
depression to change from 45° to
60°. After this the time required
by the vehicle to reach the bot-
tom of the hill is
(1) 12 minutes 20 seconds
(2) 13 minutes
(3) 13 minutes 40 seconds
(4) 14 minutes 24 seconds

(SSC CGL Tier-II Online

Exam.01.12.2016)

From the top of a cliff 100 metre
high, the angles of depression of
the top and bottom of a tower are
45° and 60° respectively. The
height of the tower is

(1) 100 (3 \/_) metre

100
( —

3 (\/§ - 1) metre

3) @(2\/_ ) metre

100 (x/_ x/_ ) metre

(SSC CGL Tier-II Online
Exam.01.12.2016)
A man on the top of a tower,
standing on the sea shore, finds
that a boat coming towards him
takes 10 minutes for the angle of
depression to change from 30° to
60°. How soon the boat reach the
seashore ?
(1) 5minutes (2) 7 minutes
(3) 10 minutes (4) 15 minutes
(SSC CGL Tier-II Online
Exam.01.12.2016)

17. Two posts are 2 metres apart.

Both posts are on same side of a
tree. If the angles of depressions
of these posts when observed
from the top of the tree are 45°
and 60° respectively, then the
height of the tree is :

(1) (3—\/5) metre
3+\/_) metre

2
3) ( -3+ ) metre
@) (3 ) metre

(SSC CPO Exam. 06.06.2016)
(Ist Sitting)

SMI_O1E )
SME-915

18.

19.

20.

21.

22.

The cliff of a mountain is 180 m
high and the angles of depres-
sion of two ships on the either
side of cliff are 30° and 60°. What
is the distance between the two
ships?

(1) 400 metre

2) 400\/5 metre

(3) 415.68 metre
(4) 398.6 metre
(SSC CAPFs (CPO) SI & ASI,
Delhi Police Exam. 05.06.2016)
(Ist Sitting)
From the top of a tower 60 metre
high the angle of depression of
the top and bottom of a pole are
observed to be 45° and 60° re-
spectively. If the pole and tower
stand on the same plane, the
height of the pole in metre is

(D60 (3 -1) @20 (/3-1)

(320 (3-4/3) @20 (/3 +1)
(SSC CGL Tier-I (CBE)
Exam. 06.09.2016) (Ist Sitting)
Ahelicopter, at an altitude of 1500
metre, finds that two ships are
sailing towards it, in the same di-
rection. The angles of depression
of the ships as observed from the
helicopter are 60° and 30° re-
spectively. Distance between the
two ships, in metre is

1000
V3
500

W 5

(SSC CGL Tier-I (CBE)

Exam. 30.08.2016 (IIIrd Sitting)

The angles of depression of two

ships from the top of a light house

are 45° and 30° toward east. If

the ships are 200m apart, the
height of the light

house is (Take ﬁ =1.73)

(1) 273 metre (2) 270 metre
(3) 253 metre (4) 263 metre
(SSC CGL Tier-I (CBE)
Exam. 31.08.2016 (IIIrd Sitting)
From the top of a building 60
metre high, the angles of depres-
sion of the top and bottom of a
tower are observed to be 30° and
60° respectively. The height of the
tower in metre is :
(1) 40 (2) 45
(3) 50 (4) 55
(SSC CGL Tier-I (CBE)
Exam. 06.09.2016 (IIIrd Sitting)

(1) 1000y3 (2

B 50043

N
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23.

24.

25.

26.

From a point on a bridge across
the river, the angles of depres-
sion of the banks on opposite
sides of the river are 30° and 45°
respectively. If the bridge is at a
height of 2.5 m from the banks,
then the width of the river is

(Take V3 = 1.732)

(1) 5.83 metre (2) 6.83 metre
(3) 5.76 metre (4) 6.87 metre
(SSC CGL Tier-I (CBE)
Exam. 08.09.2016 (IIIrd Sitting)
A boat is moving away from an
observation tower. It makes an
angle of depression of 60° with
an observer’s eye when at a dis-
tance of 50 metre from the tow-
er. After 8 seconds, the angle of
depression becomes 30°. By as-
suming that it is running in still
water, the approximate speed of
the boat is :
(1) 33 km/hr (2) 42 km/hr
(3) 45 km/hr (4) 50 km/hr
(SSC CGL Tier-I (CBE)
Exam. 09.09.2016 (IIIrd Sitting)
The angle of elevation of an
aeroplane as observed from a
point 30 metre above the trans-
parent water-surface of a lake is
30° and the angle of depression
of the image of the aeroplane in
the water of the lake is 60°. The
height of the aeroplane from the
water-surface of the lake is
(1) 60 metre (2) 45 metre
(8) 50 metre (4) 75 metre
(SSC CGL Tier-II (CBE)
Exam. 12.01.2017)
The angles of depression of two
ships from the top of a light house
are 60° and 45° towards east. If
the ships are 300 metre apart,
the height of the light house is

(1) 200 (3+3) meter

(2) 250 (3 meter

(3++3)
(3) 150 (3 ) meter
4) 160 (3 +\/_) meter

(SSC CGL Tier-II (CBE)
Exam. 12.01.2017)

TRIGONOMETRY

TYPE-V }

1. A pole stands vertically, inside a

scalene triangular park ABC. If
the angle of elevation of the top
of the pole from each corner of
the park is same, then in A ABC,
the foot of the pole is at the
(1) centroid (2) circumcentre
(3) incentre (4) orthocentre
(SSC Graduate Level Tier-I
Exam. 21.04.2013 IInd Sitting)

2. The base of a triangle is 12 \/§

cm and two angles at the base
are 30° and 60° respectively. The
altitude of the triangle is
(1) 12 cm (2) 6 cm

(3) 1043 em (4) 9 cm
(SSC CGL Tier-II Exam,
2014 12.04.2015 (Kolkata Region)
TF No. 789 TH 7)

3. The two banks of a canal are

straight and parallel. A, B, C are
three persons of whom A stands
on one bank and B and C on the
opposite banks. B finds the an-
gle ABC is 30°, while C finds that
the angle ACB 60°. If B and C
are 100 metres apart, the breadth
of the canal is

25

E metres
) 20@ metres
3 25\/5 metres

20
\/g metres
(SSC CAPFs SI, CISF ASI & Delhi

Police SI Exam, 21.06.2015
IInd Sitting)

4. A person of height 6ft. wants to

26
% h

high tree. If the person is stand-

8
ing ﬁ ft. away from the base of

pluck a fruit which is on a

the tree, then at what angle
should he throw a stone so that
it hits the fruit ?
(1) 75° (2) 30°
(8) 45° 4) 60°
(SSC CGL Tier-I Exam, 09.08.2015
(IInd Sitting) TF No. 4239378)

.If x=acosb+bsinband y=>b

cosO - a sinO, then X2 + y? is

equal to
(1) ab @) a2+ bp?
B) a®>-p? 4 1

(SSC CGL Tier-I (CBE)
Exam. 29.08.2016) (IInd Sitting)

C emMro1a D)
SME-916

4. (2)

8. (1)

12. (1)

4. (2)

12. (1)

13.

16. (2)

17.

20. (3)

21.

24. (4)

25.

28. (2)

29.

32. (3)

33.

36. (1)

37.

40. (2)

41.

44. (3)

45.

48. (3)

49.

52. (1)

53.

56. (2)

57.

60. (2)

61.

64. (3)

65.

68. (1)

69.

72. (2)

73.

76. (1)

77.

80. 4)

81.

84. (2)

85.

88. (1)

89.

92. (4)

93.

96. (1)

97.

100. (1)

101.

102.

103.

104. (1)

105.

106.

107.

108. 4)

109.

110.

111.

112. (1)

113.

114.

115.

116. 4)

117.

118.

119.

120. (1)

N
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TRIGONOMETRY

121. (@) |122. 2) | 123. (3)| 124. (4) 269. (4) [270. (4) | 271. @)| 272. (3) ( TYPE-III
125. (1) | 126. (4) | 127. (1)| 128. (4) 273. (2) |274. (2) | 275. (2)| 276. (3) ol 20 50 r
129. (4) |130. 2) | 131. (2)| 132. (2) 277. (4) |278. (2) | 279. (2)| 280. (2) 50 60| 70 0
133. (1) | 134. 2) | 135. (2)| 136. (2) 281. (4) [282. (1) | 283. (3)| 284. (1) 9l 100 Lol 2o
137. (2) | 138. (4) | 139. (3)| 140. (3) 285. (*) [286. (2) |287. (3)| 288. (4) 13.@) | 14.@ |15.@ | 16.3)
141. (3) | 142. (4) | 143. (2)| 144. (2) 289. (4) [290. (3) | 291. (2)| 292. (2) 17.2)| 18.(2) |19. (@ | 20. ()
145. (1) | 146. (4) | 147. (4)| 148. (4) 293. (1) |294. (1) | 295. (2)| 296. (1) 21.(1)| 22.(1) |23.4) | 24.(1)
149. (2) |150. (1) | 151. 3)| 152. (3) 297. (2) [298. (4) | 299. (1)| 300. (2) 25.(2)) 26.(1) |27.(2) | 28.(3)
153. (2) | 154. (1) | 155. (1)| 156. (3) 301. (2) |302. (4) | 303. (4 | 304. (2) 29.()| 30.(4) |31.() | 32.(2)
157. (1) | 158. (2)| 159. (2)| 160. (2) 305. (3) | 306. (3) | 307. (2)| 308. (4) :: E?; ::: 8 :: ii Zg: Si
161. (1) | 162. (3) | 163. (1)| 164. (2) 309. (2) 10 . (2) | 311. (1)| 312. (3) Lol 20 60| 4
165. (3) | 166. (3) | 167. (4)| 168. (2) 313. (1) [314. (3) | 315. (2)| 316. (4) 15.1)| 46.@ |a7. () | 48. @)
169. (2) |170. 2) | 171. (3)| 172. (2) 317. (4) |318. (3) | 319. (1)| 320. (3) 49. )| 50.(1) |51.@) | 52.@
173. (3) | 174. 2) | 175. (3)| 176. (1) 321. (1) [322. (1) | 323. (4)| 324. (3) 53.(2) | 54.(2) |55.@) | 56.(2)
177. (1) | 178. (3) | 179. (4)| 180. (3) 325. (3) |326. (2) | 327. (3)| 328. (2) 57.(1)| 58.(3) |59.(3) | 60. (2
181. (4) | 182. (2) | 183. (4)| 184. (4) 329. (1) |330. (1) | 331. (4)| 332. (2) 61.(4)| 62.(1) |63.(2) | 64.(3)
185. (*) | 186. (2)| 187. (1)| 188. (1) 333. (3) | 334. (2) | 335. (3)| 336. (3) 65.(3)| 66.(4) |67.(4) | 68.(3)
189. (1) [190. (1) | 191. (3)] 192. (1) || | 337. (1) |338. (3) | 339. (2)| 340. (2) ::' i; ::' g :; g :z S;
103. 3) | 194. (3| 195. @ | 196. @ 341. (3) |342. (1) | 343. (4)| 344. (3) 77: 5 78: o 79: 5 80: m
197. 3) | 198. (3) | 199. (3)] 200. @) 345. (1) |346. (1) | 347. (1)| 348. (2) ool 2 Te50 52
201. @) | 202. @) | 203. ()| 204. @) 349. (4) |350. (4) | 351. (3)| 352. (2) P P P R
205. (2) | 206. (1) | 207. (1)| 208. (4) | | | 22318 |354. (1)]855. )| 356. @) || Mgq 0\ 90, (3) |o1. (1) | 92. (3)
209. (3) |210. (4) | 211. (3)| 212. (3) 357. (4) |358. (2) | 359. (3)| 360. (2) 93.(2)| 94.(3) |95.(4) | 96.(4)
213, () |214. ()| 215. 10| 216. @ 361. (3) | 362. (3) | 363. (3)| 364. (3) 07.@| 98. () |99. 1) [100.3
217. (2) |218. (2)| 219. (3)| 220. (4) 365. (4) |366. (9) | 367. (4)| 368. 10 101. (4) |102. ()

369. (4) |370. (4) | 371. (3)| 372. (1)
221. 9) 222. 3| 223. (1)} 224. ©) 373. (2) |374. (2) |375. (2)| 376. (1) ( TYPE-IV
225. @) |226. (9) | 227. (1) 228. (3) 377.(3) |378. (2) |379. (4)| 380. (1) @ 2@ | 3.@ .3
229. (2) | 230. (4)|231. (3)| 232. ) ||| 3g8; () |382. (4) |383. 4)| 384. 3 @] ew| 7o |80
233.(3)|234. (1) | 235. (4)| 236. (4) | | | 3g5, (3)|386. (3) | 387. (2)]| 388. (2) L@ |10 [11.@ [12.@
237. 2) |238. (1) | 239. 7)) 240. ) 389. (1) |290. (3) | 391. (2)| 392. (@) 13.(1) |14.9 [15. (1) |16.(1)
241. (2) |242. (2) | 243. (2)| 244. (1) 393. @) |294. (3) | 395. (3)| 396. ) 7o 186 190 |20 0
245. (3) | 246. (3) | 247. (2)) 248. (1) 397. (1) |398. (1) | 399. (1)| 400. (3) 21.(1) |22.() |[23.@ |24.3)
249. (1) | 250. (3) | 251. (4)| 252. (4) 401. (3) |402. (1) |403. (2)| 404. (2) 25. (1) | 26. (3)
253. (4) | 254. (1) | 255. (4)| 256. (2) 405. (4) |406. (2) |407. (2)| 408. (4) ( TYPEV
257. (2) |258. (2) | 259. (4)| 260. (4) 409. (4) [410. (1) |411. (3)| 412. (2)
261. (3) |262. (1) | 263. (1)| 264. (4) 413. (2) [414. (3) |415. (2)| 416. (4) @ 2@ 3.3 | 2@
265. (1) | 266. (4) | 267. (1)| 268. (1) 417.(2) 5.

{ SME-917 )
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mm EXPLANATIONS s

(

TYPE-I

]

. (1) Using Rule 1,

11°15'

15°
60

11° +

o l 450
11° + 4= 2
[+ 180° = 1]

45° © 45 g€

= — X =
4 180 4 16

. (2) Using Rule 1,

ZABC=75°
[-- 180° = & radian or 1°|

T 57

o L x75=28
75°=7180 " 12

radian

=  radian

3

. (8) Using Rule 1,

Sum of remaining two angles

5 _4n

- 9™ 9
1,4 _2z
.. Each angle = 29 9

[ A is isosceles]

. (2) Using Rule 1,

n=radian = 180°

180°
T

.. 1 radian =

180 x 7°
22
630 3

=570
11 11

5702 « 602572182
11 11

= 57°16'% x60"=57°16'22"

TRIGONOMETRY

5. (3) Using Rule 1,
-+ wradian = 180°
) 180 3rn
i ? radian = T X ?
= 108°
6. (3) Using Rule 1,
Two angles = A and B where A >
B.

L A+B=135°

(135><TE

180 ) radian

3n

=A+B= (T) radian ....(i)

A-B - ii
-B=75 ... (i)

On adding these equations,

op SE LT
T4 12
On+m IOn_ﬁ
12 12 6

RNLAN

© A=, radian

7. (2) Using Rule 1,
sec?0 +tan20 =7
= 1l+tan?0+tan26=7
= 2tan’0=7-1=6
=tan?0=3

=>tan6=,/3

= tan 60°
=0=60°

-+ 180° = T radian

8. (1) Using Rule 1,
-+ mradian = 180°
22 180 22
. —— radian = X ——

9 b 9

180 22 x7
T 22 ¥ 9
According to the question,
A + B =140°
and, A-B = 36°
On adding,

= 140° ....(Q)

....(ii)

176
2A=176°=> A= T = 88°

C SMTIE_o1R )
SME-918

From equation (i),
.. 88° + B =140°
= B = 140° - 88° = 52°

9. (4) The hour hand of a watch trac-

es an angle of 30° in an hour.
.. Angle traced at 3 O’clock
=3 x 30° = 90°

180° = n radian

T
. 90 =180><90
= 2 radian

10. (8) For 0 < g < 90°,
O<sing <1
sing > sin?g
If g = 30°,

sing = sin30° = 9

in2 —_ cin2 o _ —
sin®@ = sin*30° = 4

1

1
Clearly, 5 > Z

1
11. (2) sin (0 + 18°) = 5 = sin 30°

= 0+ 18°=30°
= 6=30°-18°=12°
180° = t radian

12° L 12
=180 *
T di
= 15 radlans

l
12. (1) 6 = ; radian

11

= ﬂ radian

-+ mradian = 180°

180°

. 1 radian =

S 180 11
© 14 ra1an-§ 14
7

180x11x7

22x14 -5

NS
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TRIGONOMETRY

TYPE-II )

1. (3) 2 sin%0 + 3cos20

= 2 sin%0 + 2c0s20 + cos20
= 2 (sin?0 + cos20) + cos20
=2+ cos20 [ sin20 + cos20 =1]
-+ Minimum value of cos 0 = -1
But cos? 0> 0, when 0 = 90°
[+ cos 0° =1, cos 90° = 0]
.. Required minimum value
=2+0=2

. (8)

— sin? 39°+ tan? 51°
cosec”51°

1
~ sin?51°.sec? 39°
= sin2?51° + sin239° + tan2(90° —
1
sin?(90°-39°). sec? 39°
= cos? 39° + sin239° + cot239° —
1
cos?39°.sec? 39°
[-+ sin (90° - 6) = cos O
tan (90° - 0) = cot 0]
1 + cot?39° - 1
cosec239°-1=x2-1
. (3) tan 4°. tan 43°. tan 47°. tan 86°
= tan 4°. tan 43°. tan (90° - 43°).
tan (90° - 4°)
= tan 4° x tan 43° x cot 43° x cot
4° =1
[ tan (90°—0) = cot 6; tan 0. cot 0= 1]
tanf +cotf 2
tanf -cotd 1
By componendo and dividendo,

39°) -

2tan6 _§
2cotd 1
sin0 sin0

= cos0 cos®

= sin20 = 3cos20

= sin2 0 = 3 (1 - sin260)
= 4sin%6=3

3
. 2 I
= sin“0 = 1
V3
= sinf= —
sin 5

. (1) cosx + cosy =2
crcosx <1

= cosx =1;cosy=1
=>x=y=0° [-+ Cos 0°=1]
sin x+siny=0

6.

10.

11.

(1) tanl®.tan2°.tan3°... tan45°...
tan88°tan89°

= (tan1°.tan89°) (tan2°. tan88°) ...
tan45°

= (tanl®.cotl?).(tan2°.cot2°) ...
tan45° =1

[« tan (90° - 6) = cot0, tanb.cotd = 1]

.(2) Let the measure of three

angles of triangle are 2x, 7x and
11x respectively.
S2X +7x+ 11x = 180°

= 20x = 180°¢
L_lso .
= 20

- Firstangle=2x=2x9 =18°
Second angle = 7x =7 x 9 = 63°
Third angle = 11x =11 x 9 = 99°

. (3) Sum of angles of a triangle =
180°
X+5+2x-3+3x+4
= 180°

= 6x+ 6 = 180°
= 6x=180-6=174°

174
= x=—=29
6
. (4) cotl0°.cot 80°. cot20°. cot70°.

cot 60°
= cotlO°.tanl10°
tan 20°. cot 60°
-+ tan(90°-0) = cot O
andtan 6.cot0 =1

cot 20°.

1
1x1 X —

V3

[ cot 60°= L}

V3

1

G

(2) 7 sin%0 + 3cos20 = 4
. sin? 0 3 4
+ =
cos?0 cos20
= 4 sec20

= 7 tan20 + 3 = 4(1+ tan20)
= 7tan%0-4tan20=4-3
= 3tan?0=1

1
= tan?0 = 3
1
= tanf= E
(1) No. of termsin 1 +5+ 9 + ...

+89=n
“a+(n-1)d =t
1+(n-1)4 =89
(n-1)4=89-1=88
n-1=22

n=23

 SMTE_010 )
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Uy uu:

Now, sin21° + sin289° + sin25° +
sin285° + ... + to 22 terms +
sin245°

= (sin21° + cos21°) + (sin25° +

cos25°) + ... + to 11 terms +
2
1
Al ctixi+ =
J2 2
1 1

=11+§=11§

sin(90°-0) = cos 0
and

sin2 0 +cos? 0 =1
12. (1) cot 18°
(cot 72°.cos? 22°+;2J

tan 72°.sec” 68°
= cot 18°.cot 72°.c0s222° +

cot 18°

tan 72°.sec? 68°
= cot 18°.tan 18°.cos?22° +
cot 18°
cot18°
= cos? 22°+ cos? 68°
= c0s222° + sin222° = 1

. c0s268°

* tan(90°-6)=cot 6;
sin (90°-6)=cos6;
sin? 0+ cos?0=1
13. (1) tan 15° . cot 75° + tan 75°. cot
15°
= tan 15°. cot (90° - 15°) +
tan (90° — 15°). cot 15°
= tan? 15° + cot? 15°
Hi tan(90°79]:cot9j|
cot (90°-0)=tan 0
tan 15°= 9 _ /3
.. cot 15°
1 B 2+ Jg
T 2-43 (2-43)(2++3)

2+\/§

. tan? 15° + cot? 15°
(2-3) +(2+43)"

=214+3)=14
14. (4) sin (2x-20°)
= cos (2y + 20°)
= sin (2x-20°)
= sin (90° - 2y - 20°)

N
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15.

16.

17.

18.

= 2x-20°=70° -2y
= 2x+ 2y =70 +20 = 90°
= x+y=45°
tan (x + y) = tan 45° =
(4) A+ B =90°
=B=90°-A
.. sec2A + sec?B - sec?A . sec?B
= sec2A + cosec2A - sec2A .
cosec2A

1 1
cos?A  sin?A
B 1

sin’A.cos2A

sin?A +cos?A —1
sin?A.cos?A

1-1
=3, 2, -0
sin“A.cos“A
(2) Let the number of terms be
n, then

By t =a+(n-1)d

85=5+(n-1)
= n-1=85-5=80
= n=8l1

sin?5° + sin?6°+ ... + sin?45°
+ ... + sin?84° + sin? 85°
= (sin?5° + sin?85°) + (sin%6° + ...
+ sin? 84°) + ..... + to (40 terms)
+ sin245°
= (sin?5° + c0s25°) + (sin?6° + ... +
cos? 6°) + + to 40 terms +

sin (90°-9) = cos 9}

sin2@+cos26 =1

sin?45° [

1 )2 1 1
=40 +|——=| =40 +5 =405

J2 2 2
(4) sin 6 = cos (90° - 0);
sin (90° — 0) = cos 0
.. sin 85° = sin (90° - 5°) = cos 5°
", (sin? 5° + sin2 85°) + (sin2 10° +
sin? 80°) + ..... to 8 terms + sin?
45° + sin? 90°

= 8><1+l+1:9l
2 2

sin 39°
@ cosbH1°
tan31° . tan59°.tan45°
— 3(sin?21° + sin? 69°)
sin 39°
= c0s(90°-39°)
tan (90° - 11°).tan31°. tan (90° —
59°). 1 - 3 (sin? 21° + sin? (90° -
21°)

+ 2 tanll®.tan79°.

+ 2 tanll®.

TRIGONOMETRY

sin 39°
= sin39°
tan31°.cot31°-3 (sin?21°+cos?21°)
=1+2-3=0

+ 2 tanll®. cotll®.

[tan©.cot6 =1, sin?0 + cos?0 = 1]

19.

20.

21.

3 cos20 3
cot?0-cos?0

= c0s?0 = 3 cot?0 — 3cos?0

cos20
sin?0

= 4 cos?0 = 3 cot?0 = 3

3cos? 0
=4cos?0- — 5 =
sin“ 0

3
20 | 4 — =0
:cose( Sin29)

3
sin’0
= 4sin’0=3

o4 - =0&Cos?0=0

3
= sinf = 7 = sin60°

= 0=60°

cos?0 =0 =0=90°

(3) A=tanll1°. tan 29°
B=2cot61°. cot 79°

=2 cot (90° - 29°) cot (90° - 11°)
=2 tan 29°.tan 11°

[-- cot (90° - 0) = tan 0]

=2A

X
2) sin 17°=
(2) sin y

cosl7°=+1- sin217°

_\/l_x_2 _\/HQ—XQ
v’ y?

y? - x2
oy

Yy
. sec 17° = yz —x2
sin 73° = sin (90° - 17°)
=cos 17°

. sec 17°- sin 73°

_ y _
_\/yQ—XQ y

CSMTIE_090 )
SME-920

22.

23.

24.

25.

y? —y?+x2 2

y\/y2_x2 y\/yQ—XQ
(2) Z = sinb + cos0O
= Z2=sin?0 + cos20

+ 2 sin6.cos6

= 1+ 2 sin6. cosb

0<6<90°

sinO < 1; cosO < 1

2sind . cosO < 1

and 2sinfcos6 > 1
= Z2<2

= Z< J2

tan 57°+cot 37°
tan 33°+cot 53°

_ cot33°+tan 53°
" tan33°+cot53°

2

[-- tan(90° - 0) = cot0,
cot (90° - 0)= tan0]
+ tan 53°

o
tan53°

B S
_ tan33°
tan 33°+

_ 1+tan58°.tan33° N tan 53°
tan33°.tan53°+1 tan33°

= tan 53° . cot 33°

= cot 37° . tan 57°

(4) cot 30° = cot (90° — 60°)

= tan 60°

cot 75° = cot (90° - 15°) = tan 15°
cot 30°-cot 75°

" tan15°- tan 60°

tan 60°-tan15°
= tan15°-tan 60°
(1) cotf. tan (90° - 0) -
sec (90° — 0). cosecH + (sin2 25° +
sin? 65°) + ¢§ (tan5°. tanl5°.
tan30°. tan75°. tan85°)
= cotO.cotb — cosecO. cosecO +
(sin? 25° + cos? 25°) +,/3
(tan 5°. cot 5°. tanl5°. cotl5°.
tan30°)
= (cot20 — cosec20) + (sin? 25° +
) 1
cos? 25°) + ,[3 x 73
=-1+1+1=1
[sin(90° — 0) = cos O; cosec? 0 —
cot2 0= 1; tan (90° - 0) = cotB ; sec
(90° -0) = cosecO]

-1
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26.

27.

28.

29.

30.

31.

(2) sin(3x-20°)

= cos (3y + 20°)

= sin (3x-20°)

= sin(90° — 3y — 20°)

= sin(70° - 3y)

= 3x-20°=70°-3y
= 3x+ 3y = 90°

= 3lx+y) =90°

= x+y=30°

(4) cosO.cosec23° = 1

1
= cosec23° = c = secO

0s 0
= cosec23° = cosec(90° - 0)
=23°=90°-0
=0 =90°-23°=67°
(2) 2 (cos20-sinZ0) =1

= co0s20 — sin?0 = 5

= 1-2sin20 = =

20 _ 1 —
= 2sin“6=1 9

1 1
in20 - — son _ —
= 2sin“0 = 9 = sin“0 = 4
1
= sin9=i§=sm30°
" @is + ve angle
9¢_—1
2
= 0=30°

(4) tan 35° . tan 45° . tan 55°
=tan 35°. 1. tan (90° - 35°)
=tan 35°.1.cot35°=1.1=1

[tan (90°-0) = cot 0 ; tan 6. cot

0=1]
(1) sec (76 + 28°)
= cosec (30° - 30)
= sec (70 + 28°)
= sec (90° - (30° -30))

= 76 + 28° =90° - 30° + 36
= 46 = 90° - 30° — 28° = 32°

32°
=0=— =8°

T 0
3) tan|Z-Z|=43
) an(2 2)

= cotg = /3 = cot30°
0
:>§=30°:>0=60°

. cos O = cos 60° =

32.

33.

34

35.

36.

TRIGONOMETRY

(3) 7sin20 + 3 cos?0 =4

= 7sin’0+3 (1 -sin%0) =4
= 7sin’0+3-3sin20=4
= 4sin20=4-3=1

Note:Sin6# _?1

+0<0<90
T
= 0= E
4x? +1
(2) sech = ————
4x

tan0 = \/sec29—1
2
4x? 41
= 4x

(4 + 1)2 ~(4x)?

(4x)”

2x+1)(2x-1)  4x*>-1

4x 4x
2 2
" secG+tan6:4x +l+4x !
4x 4x

4x% +1+4x% -1

4x
2
= SL =2x
4x
(1) cos 90° =0

. cos 1°. cos 2°...cos 179° =0
@ sin?25°+sin® 65°

sin? 25°+ sin? (90°-25°)

sin? 25°+cos? 25°= 1

(1) secO+tanb = NEI. (i)

© sec?-tan?0 =1
= (secO —tan0)(sec6 +tan6) =1
1
— secH—tanb = E ....(ii)

By subtracting (ii) from (i)
e 001 )
SME-921

37.

38.

39.

secO + tan 0 —sec6 + tan 6

1
= 3__

V3

= 2tan0 :ﬂ

V3

= tan0 :L = tan 30°

J3
= 0=30°
-, tan30 = tan 90° = undefined
(8) sin(60°-0)= cos (y —30°)

sin (90°—y + 30°)

sin (120°-y)
= 60°-0 = 120°—y
— y—-0=60°

" tan(y - 0) = tan 60°= V3

...(1)
... (i)
Squaring both the equations and
adding,

a® sin? 0 + b? cos®> O + 2 ab
sin 0. cos 0 + a? cos? 0 + b? sin%0
-2absin®.cos 0=+ x

= a? sin? 0 + a? cos®> 0 + b?
cos?0+b?>sin? 0=+ x2

= a® (sin? 0 + cos? 0) + b?
(cos? 0 +sin?2 0) = & + X
S>a+bP=23+x
S>xX=a+b -2

= x= +a?+p%-c?

1
(2) sin (A-B) = 5 =sin 30°

(2) asin® + bcos 0 =c

acos O -bsin 0 =x

2
= A-B=30°
1
Again, cos (A + B) = 5 = cos 60°
= A+B=60°
L A+B+A-B=30°+60°=90°
= 2A=90°
= A=45°
.. A-B=30°
= B =A-30°=45°-30°=15°
_15><7r_£ di
180 1o radian

N J
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TRIGONOMETRY

41. (3)

44. (3)

40. (2) Maximum value of asin 6 + b

cos 0= \/q2 1+ p2

.. Maximum value of 2 sin 6 + 3

cos =92 132 =13

152 (sin 30° + 2 cos? 45° + 3
sin 30° + 4 cos? 45° + .... + 17
sin 30° + 18 cos? 45°)

1 1 1 1

—+2x—=+3x—+4x—+
~ 152 2 2 2

=152 l+1+§+2+ ..... +£+9
2 2 2

It is an A.P. whose a =

n=18

= 152{%(2 x % +(18- 1)%]}
= 152{9(1 +%H

_ 152 x9 x19 12996 and

V12996 =114

i.e. a perfect square of an integer.

42, (4) 3 cos 80°. cosec 10°

+ 2 cos 59° . cosec 31°
= 3c0s(90°-10°). cosec 10° + 2
cos(90°- 31°) . cosec 31°
= 3 sin 10°. cosec 10°
+ 2 sin 31°. cosec 31°
=3+2=5
[ - cos (90°- 0) = sin0 ;
sin0 . cosecO = 1]

43. (4) sin%20 -3sin® +2=0

= sin?® -2 sin® -sin® +2=0

= sinf (sinf- 2) -1 (sinf- 2)
=0

= (sin®-1) (sinf6-2)=0
= sin@ =1 =sin 90°
= 0=90°and sinf = 2

tano =ntanf
1

= tanf = —tana
n

= cotf = n

tana and

45.

46.

. . . 1 .
sino =msinP = sinf} = —sina
m

=cosecf="T__
sina

[-- cosec?P — cot?P = 1]

m?2 n?
o 5 =1
sin“oa  tan“a
m?2 n?cos? a
= 2 2 =1
sin” o sin“ a
m? -n?cos?a
- —F—>=1

sin? o
= m? - n? cos? a = sina
=1-cos?a
= m?- 1= n? cos? a - cos’a
=(n?-1) cos? a

m2 -1
=cos’a= "5
n“ -1
3
tan6 = —
2) 4
- cotE)zi
3

--cosec’O—-cot20=1

= cosec 0= 4/1+cot20
2
= 1+(i) = 1+E = 2_5
3 V 9 V 9
5
-3
7
(3) cosecO - cotO = 5 ....... (i)

cosec20 — cot?0 = 1

= (cosecO + cotb) (cosecO — cotb) = 1

= cosecH + cotd
. 2

= cosecO-cotd ~ 7

On adding both equations,

2

= —+—=
2cosecH 9 7

49+ 4 5_3

T 14 T 14

53
28

CSME_099 )
SME-922

= cosech =

47.

48.

49.

50.

51.

(1) xsin 45° = y cosec 30°

(3) 5tan0 =4 = tan® :%

5sin0 - 3cos6
" 5sin6 + 2cos O
Dividing numerator and denomi-
nator by cos 6,
sin® 3cosb

"cos6 cos 6
sin® 2cos0
5 +

cos 0 cos0

4
Stan-3 05 3

5tan + 2 5X%+2

4-3 1
“4+2 6
(2) 2 cosec? 23° x cot? 67° -
sin? 23° — sin? 67° — cot2 67°
=2 . cosec? (90° - 67°) x cot? 67° —
sin? 23° — sin? (90° — 23°) — cot? 67°
=2 sec? 67° x cot? 67° — sin2 23° —
cos? 23° — cot? 67°
= 2 cosec? 67° — 1 — cot? 67°
= cosec? 67° — 1 + cosec? 67° —
cot? 67°
= cosec? B67° = sec2 23°

-+ sec(90°-0) = cosecH;
sin (90°-0) = cos 6 &

cosec? ©67)-1= cot? 67

(3) cos20<1

2

4xy
= (x+y?-4xy<0
= x-y?220
=>x=y
(4) Expression
_r
cot?272°

= cosec? 18° - tan? 72°

- cosec?18°-

N e=J
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[-- tan 6 .cotO=1]
= cosec218° — tan2(90° — 18°)
= cosec? 18° — cot? 18°
=1
[-+ tan (90° — 6 = cot 6;
cosec? 6 — cot2 6 = 1]
52. (1) (1 - sin? a) (1 - cos?a) (1 +
cot2p) (1 + tan? B)

2 2

=cos? o . sin? o . cosec2 B secZB

= (cos? o . cosec? B) (sin? o .
sec2p)
= (cos? a . sec? a) (sin
a)=1

2 2

oL . cosec
[o+pB=90°=PB=90°-a
cosec 3 = cosec (90° - o)
=sec o ; sec f = sec (90° —a)
= cosec a, sin o . cosec o

=cos o .seca=1]

2sin 68° 3 2cotl5°
cos22° 5tan75°

53. (3)

3tan 45°.tan 20°. tan 40°
tan 50° tan 70°
5

cos 22° B 2tan75°
cos22° 5tan75°

3.tan 20°.cot 20° tan 40°.cot 40°

5
= 27_72
5

_ 10-2-3 1

sin (90°-0) = cos 0;
cot (90°-0)= tan 0;
tan (90°-0) = cot 6

54. (2) tan10°.tanl5°. tan75° . tan80°
= (tan10°. tan80°)(tan15°.tan75°)
= (tan10°. cot10°)(tan15°.cot15°)

=1x1=1
[tan(90° - 0) = cotO;
tan6 . cotd = 1]
55. (3) 4 tan?0 + 9 cot20
= (2tanf — 3cotf)2 + 2 x 3 x 2
.. Minimum value = 12
[-- (2tan® - 3coth)2 > 0]

TRIGONOMETRY

56. (2) sin 7x=cos 11x
=sin (90° - 11X
= 7x=90°-11x

.. tan 9x + cot 9x
= tan45° + cot45°
=1+1=2

57.(1) tan? o =1 +2 tan?p

= sec2a-1=1+2(sec’p - 1)
= sec2a-1=2sec’f-1
1 2
: =
cos?a  cos? B

= /2 cosa = cosf

/2 coso - cosp =0
58. (4) cos1°.cos2°.cos3°
c0s90°....cos100°

= 0 [cos90° = 0]
59. (4) 2[(:052 6 —sin? 0)=1

:}COSZG—(l—COSZG] :%

:>2cos29:1+%:§
:>COSZG=%
:>SCCZG=%
:>1+tan29=%

4 1

tan?0=—-1=—
= 3 3

1
tan@:—:cotezx/g
- V3

60. (2) tan (20 + 45°) = cot 30
= tan (90° - 30)
= 20+ 45°=90° - 360
= 50 = 90° - 45° = 45°

T 0=9°
61. (2) cosb = E
17
1 17
= secO = cos0 :E

. cot(90°-0) =tan 0

= \/sec29—1

2
A /&_1
15 225
_\/289—225 _\/64 _ 8
- 225

225 15
 SME-022 )
SME-923

62. (1) sec20 —tan20 =1
2 t 20 = —
sec?0 + tan?0 12
. sec?0 - tan*0
= (sec20 — tan20) (sec20 + tan20)
7 7
X —=—
12 12
63. (2) secx = cosecy

=> cosx = siny

b
= sin E_X = siny
b
:y:g*x
b
:>X+y=§
b
Sosin (x+ y) = sinE =1
64. B)A+B+C=n
A+B_£7g
2 2 2
A+B
= sin )
(m_C) o C
=sin |57 9
Similarly,

(A+Bj e
COs =Sin—
2 2

tan(A+ Bj = cotg
2
65. (2) sina + cosf =2

sino<1;cosp<l
= a=90°;p=0°

. .(2a+ﬁ) _(180°j
. Sin 3 = sin 3

V3

=sin 60° = —
sin 5
Also,
a J3
cos 3 = cos 30° = 7

NV
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TRIGONOMETRY

66.

67.

68.

69.

70.

2
(3) cos*0 —sin*0 = g
= (c0s?0 + sin20) (cos?0 — sinZ0)

2
3

2
= 08?0 - sin?0 = g

20 _1 = —
= 2co0s?%0 -1 3

sin o
(1) cos(30°+a) = 1

sina
= sin(90°-30-qa) = !

sin o
= sin(60°-a) = 1
= sin a = sin (60° — o)
= 20.=60°= a = 30°
. sina + cos 2a.
= sin 30° + cos 60°

1.1
=g'g =1
(1) tan6 =1 = 0 =45°

8sin 0+ 5cos O

" sin®0-2c0s%0 +7cosb

8><L+i
_ 2 2
1 2 7
22 242 V2
13
13 "2 13

2.2

(2) cos?0 + cos*0 =1
= c0s0 = 1 - cos?0 = sin?0
= tan20 = cos?0
tan?0 + tan*0 = cos?0 + cos*0
=1

4
B) tan 6 = § (Given)

. 3sinf+2cosf 3tanf+2

" 3sin@-2cosf 3tanh-2
[Dividing N* & D by cos 6]

4
_3><§+2 _4+2_3
3xt_og 4-2

3

71.

72.

73.

74.

(3) (sec A — cosA)? + (cosec A —
sinA)?2 - (cot A — tan A)2

= sec2A + cos2A — 2secA cosA +
cosec?A + sin?A- 2cosec A. sinA
— cot?A - tan?A + 2 cotA. tanA
secZA - tan?A + cos2A+ sin2A
cosec2A — cot?A - 2

3-2=1

+ 1l

"+ secA.cosA =1;
sinA.cosecA =1;
tanA.cotA =1
etc

(2)tan 6 +cot 6 =2

1
tan 0 + =2
= tan 6

= tan?0+ 1 =2tan 0

= tan’?0-2tan 0+ 1=0

= (tan0-1)2=0
=tan0=1=cotb=1
SLtan® 0 +cot?0=1+1=2

(1)sin®-cos 0= 75 ... (6]

sin® +cos 0 =x..... (ii)
On squaring both equations and
adding,

49 2
in2 201 — 4+ x
2(sin“ 0 +cos“ 0) 169
:>x2:2— 49 :338749
169 169
289 17
- — > X=—
169 13

(3) 2 cosO — sinO =i

\/5
2sind + cosO = x (Let)
On squaring and adding,
4c0s?0 + sin?0 - 4 sind . cosO +
4 sin?0 + cos?0 + 4 sin6.cosO

_ Ll
2
= 4(cos?0 + sin?0) + (cos?0 +
L
smE)):2 +
:l+x2:5
2
:>x2=5—l=2:>x=i
2 2 J2
e ooa
SME-924

75.

76.

77.

78.

79.

sin0 + cos0
©) sin0 - cosf

= sinO + cosO = 3sind — 3 cosO
= 4cos0 = 2 sinb = tan6 = 2

.. sin“*0 — cos*0

(sin?0 + cos?0) (sin20 - cos?0)
sin?0 — cos?0

cos?0 (tan? 0 - 1)

tanZ6 -1

sec? 9

_tan®0-1 4-1 3
l1+tan?0 1+4 5

(1) sec®0 + tan%0 = 7

= 1 +tan?0 + tan?0 =7

=2tan*0=7-1=6

= tan%) =3 = tanf = /3

= 0=60°

(4) (secx . secy + tanx . tany)? —
(secx . tan y + tan x . sec y)?
=sec? x. sec? y + tan? x. tan’y +
2sec x.secy.tan x. tan y—
sec? x . tan? y - tan? x . sec’y - 2
secx.secy.tanx.tan y

= sec? x. sec?y + tan?x . tan? y —
sec? x . tan?y - tan? x . sec?y

= sec?x . sec’y - sec’x . tan?y —
tan?x . sec?y + tan? x . tan?y

= sec’x (sec?y - tan?y) - tan?x
(sec?y - tan?y)

= sec?x— tan?x =1

(2) sinO + cosecH = 2

1
sin® ~

= sin0 + 2

= sin?0-2sin0+1=0
= (sin6f-1)=0

= sinf=1 = cosecO =1
.. sin'®0 + cosec!°9
=1+1=2

(2) When 6 = 0°
sin20 + cos?0 = 1
When 0 = 45°,

[sin 45°= L& cos 45°=

1
V2 JE}
sin?0 + cos*0 = 1 +—== 3
2 4 4

When 0 = 30°,

V3

sin 30° = l &cos30°= —
2 2

sinQE)Jrcos‘LE):lJri
4 16
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TRIGONOMETRY

80.

81.

82.

83.

84.

4+9 13
16 ~ 16
Hence, the value of
13
— «in2 49 =2
A =sin“ 0 + cos* 0 = 16

(4) sin6 + cosecH = 2

=2

= sin +—
sin 0

= sin?0-2sinf+1=0
= [sin6—1]2 =0 =>sinf=1

" sin®0 +cosec®9 =1+1=2

(3) tan 26 = 0" cot 40

tan 4
= tan 20 = tan (90° - 40)
= 20 =90°-46
=60=90°=0=15°

S tan 30 =tan45° =1

(2) cos?a + cos?p =2

= 1-sina + 1 - sin?f =2
= sin%a + sin?f =0

= sin?a =0 & sin?f =0

= sino =sinP =0
=a=p=0

. tan®a + sin®g = 0

(3) tan20 . tan30 = 1

= tan30 = = cot20

1
tan 20
= tan30 = tan (90° - 20)
= 30 =90° - 20 = 56 = 90°
= 06=18°

50
" 20052? -1 =2co0s245° - 1

:2><171:0
2
2 X
7
246
Y 5 Z
XZ-YZ =2 I 1]

= XY? + YZ2 = XZ72
2
= (2\/6) - X722 Y72

= 24 =(XZ-YZ2) XZ+Y2)
= XZ +YZ =12 ....(ii)
Adding both the equations,

85.

86.

87.

88.

2XZ=14=XZ2=7

“YZ=7-2=5
7
. secX:ng
5
& tan X = 2\/6

7 5
. . —t—
. sec X + tanX = 2/_6 2/_6

-2 _ 5

26
(4) sin%0 + cos20 + sec?0 +
cosec?0 + tan?0 + cot?0
= 1 + sec?0 - tan?0 + cosec?0 —
cot?0 + 2(tan?0 + cot20)
=3+2 ((tan® - cotf)2 +2) > 7
[(tan® - cot)2> 0]

2 1 . e
X< +— =2sin| —
“) x2 ( 2 j

1 2 X
= (x ——j +2= Zsin(—j
X 2

1

-~ x-—=0 [--sin6<1]
X

(4) cosO + secH =2

1

cos 0 =2

= cos0 +

= cos?0-2cosO+1=0
= (cosf-1)>=0
=cosb=1

=secH=1

. cos®O +sec®®=1+1=2
(1) Expression

5 2
+ 2
1+cot“ 0

= 5 +3sin?6
sec” 0
2
cosec”6
=5 co0s20 + 2 sin?0 + 3 sin?0
=5 (cos20 + sin20) = 5

= 5cos? 0 + +3sin?0

+1+cot?0= cosec20,

=cos 0,
secO
=sin 0}
cosecO
e oo )
SME-925

89.

90.

91.

92.

(3) Expression

1 . 1 1 1
= lcos® cotd )\ cosd cotH

1
= +
(cose

sin 0 1 _ sin 0
cos6O /{cosO cosO

1+sin® 1-sin6

cos 0 cos 0

1-sin?0 _c0529 B

cos20 cos2 0
sin®+cos® 5

B oo _en 2

sin0-cos® 4

tan6+1 5
= tan6 -1 T4
=4tanb6+4 =5tanf -5
=tan6=9

2tan® 5+4

2  5-4

(By componendo and dividendo)

Ctan%9+1 (97 +1 81+1
Ctan?9-1 (9)2-1 81-1

82 a1
80 40
B)tan 70 . tan 20 =1

=tan 70 = = cot20

tan 260
= tan 70 = tan (90° - 20)
= 70=90°-20
=90=90°=6=10°
1
.. tan 30 = tan 30° = E

(4) (2 cos20 - 1)

1-tan6
1+tan6

1+tan6 N
1-tano®

= (2cos20-1)

(1+ tan0)> + (1 - tan 0)>
1-tan?0

=(2 cos20- 1)

N
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93.

94.

{

2
9 1+ tan2 0
1-tan“0
2sec? 0 2 cos20 - 1)
sin® 0

1 _
cos?0

2sec? 0(2 cos?0- 1)
- cos20 -sin?0

cos? 9

2sec? 0.cos> 9(20052 0-1)
2c0s260-1

=2

(3)sec O +tan 6 = 2
sosec?0-tan?0=1
= (secO+tan 6) (secO-tan 0) =1

1
= secO-tan 0 = E ...... (ii)

By adding equations (i) and (i),

o.secO+tan 0 + sec 06— tan 6

=2+l:E

2 2

0= 0 E
= 2 sec —2:>sec =7

8) (B.m?) (B + m? + 3)

= (cosec 0 - sin 0)?

(sec 0 — cos 0)?

{(cosec 0 — sin 0)2 + (sec 0 -

cos 0)? + 3}
2 2
= 1 —sin6 1 —cos0
sin 6 cos6
2 2
1 —sinb | + 1 —cosO| +3
sin® cos®

2 2
1-sin’9 1-cos?@
= sin 6 cos 0
2 2
1-sin20 1-cos20
+ +3
sin 0 cosb
2 2
cos20 sin? 0
= | sin6 cosH

2 2
cos?9 sin? 0
+ +3
sin 0 cos0

95. (1)

96.

97.

TRIGONOMETRY

cos*0 sin?o

"~ sin?0  cos?0

{cos4 0 N sin? 0

+3
sin20 }

cos29

= cos?0 x sin?0

{cos6 0 +sin®0 + 3cos?0.sin? 9}

cos?0.sin” 0

= cos® 0 + sin® 0 + 3cos? 0 . sin? 0
= {(cos?0 + sin20)3 - 3 cos?0 . sin%0
(cos?0 + sin20)} + 3cos20 . sin20

[ a®+ Db®=(a+ b)?®

— 3ab (a + b)]

=1 - 3 cos?0 . sin%0 + 3 cos?0 .
sinZ0 = 1
2sinf-cosf _

cos 0 +sin 6
Dividing numerator and denomi-
nator by sin 0,

2-cotb 1

cotf +1

= 2-cotb=cotO+1
=2cot0=1

1
— cot6 =3

(1) Expression

8sin 0 +5cos

= sin® 0+ 9cos’ 0+ 3cosf
Dividing numerator
denominator by cos 6,

8tanfd+5
tan 0.sin® 0 + 2cos? 0 + 3
8tan6+5
= 2sin?0+2cos?60+3
8tanf+5
= 2(sin29+cos2 0)+3
8x2+5 _21

5 5
(1) tan® + cot6 =2

and

1
tan 6 + =2
= tan 6

= tan20 + 1 = 2 tan®
=tan20-2tan 0+ 1=0
= (tanf-1)2=0
=tan6=1

- cotB = 1 =1
tan6

S tan'® 9+ cot!®g=1+1=2

CeMTIE_09a )
SME-926

98. (4) Expression

tan 0 N cotd
T l-cot0 1-tané

1
tan6 tan 0

1 1-tan®
tano©

tan2 0 1
~ tan6-1 tand(l-tano)

tan29 3 1
T tan6-1 tanO(tan0-1)

tan30-1
= tanO(tan6-1)

(tane—l)[tan29+ tan0 +1)

tan0(tan6-1)

tan20 + tan® +1
tan®

=tan O +cotO +1

99. (2) sin 0 + cosec 0 =2

= sin6 + _1 =2
sin 0

= sin?0-2sin0+1=0

= (sin®-1)2=0

=sinf=1

. cosec O =1

" sin®0+cosecX9=1+1=2
100. (1) secf+tan®=2++5

1

\/E +2

[ sec? - tan? 6 = 1]
J5-2

" (VB2V5-2)

On adding,

2sech=2++/5 +4/5 -2 =25

:>sec9:x/€:>cos():L

V5

. secO-tan0 =

-J5-2

On subtracting,

2tan0=2++5-J5+2=4
=tan0=2

N
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101.

102.

103.

tan 6 ) 2
=sinf =—
© secO

. sin0+cos0 =

[
-

3
=75
(2) (1 +cot6-coseco)

(1+tan0 + secH)

cos6 1
1+ - 1+
( sin 6 sine)(
sin® +cos0 -1
sin 6

sine+ 1 )
cosO cos6

cos0+sinf +1
cos 0

(sin 6 + cos 9)2 -1
sin0.cos 0

sin20 + cos? 0 + 2sin 0.cos O — 1

sin 6.cos 0

2sin0.cos0
sin6.cos 6

(1) tan®+coth =2

= tan6+ 1 =2
tan 6

= tan?0-2tan0+1=0

= (tane—l)2 =0

= tanf=1=0= tanb =1
“cotO=1=0=45°

-~ tan™ 45°+cot" 45°=1+1=2

sin©®

cosf 1

B % "y

= x =ksin@; y =kcos @
. x2+y2
= Ic2 [sin29+cos2 0) = K2

:>k:,/x2+y2

" sin® —cos0

|
N
N

104.

105. (1)

106.

107.

108.

109.

TRIGONOMETRY

(1) x=asecH.cos d; y=>b
sec 0. sin ¢, z=ctan O

x2 y2 2

“a? b2
= sec? 0. cos? ¢ + sec? O.sin? ¢ —
tan?0
= sec? 0 (cos? ¢ + sin?¢) — tan? O
=sec?f-tan?0 =1

z
C2

secf+tanf 5
secd—tan® 3
= 5secH-5tan 6
=3secH+3tan 0

= 2secO=8tan 6

tanf 2 _l
4

= secd g

sin 6

1
xcosf =—
cos 6 4

1
4

(B) cos x+ cos?x=1
= cos x=1 - cos? x=sin? x...(i)

= sin 0 =

. sin2x + 3 sin'®x + 3 sin®x +
sin®x - 1
= (sin* x + sin® x)° - 1
= (cos? x + sin?x)° - 1
=1-1=0
(1) (1 +sin o) (1 +sin B) (1 + sin
y) = (1 -sin o) (1-sin B) (1-siny)
=X
Soxx=(1+sino) (1 -sina) (1+
sin B) (1 - sin B)(1 + sin v)
(1- siny)
= (1 - sin?0) (1 - sin?B)(1 - sin?y)
= cos?a . cos?P . cos?y
~x=tcosa.cosfP.cosy
4)

1 3

+

l+cot?0 1+tan2@

1

cos ec20

(By ()]

+2sin20

+i2 +2sin? 0
sec” 0

sin? 0+ 3cos2 0+ 92sin? 0

3 (sin2 0 + cos? 0)=3
(1)

4 1
3 3 +351n20c
l+tan“a 1+cot“a
4 1
= 5+ +3sin? o
sec“a coseca

4 cos? o+ sin? o+ 3sin2 a

2

= 4(cos oc+sin20c) =4

CSMTE_097 )
SME-927

110.

111.

1+sin20 + 2sin 0 + cos2 0

sec

(4) 3 (sinx - cos x* + 6 (sinx +
cos X2 + 4 (sinfx + cos® ¥

2x - 2 sinx .

= 3 (sin%x + cos
cosx)?2 + 6(sin?x + cos? x + 2 sinx
. cosx ) + 4[(sin®x + cos2x3 - 3
sin?x . cos?x (sin?x + cos?x]

=3 (1 -2 sinxcosx? +6(1 +2
sinx . cosx + 4(1 — 3 sin2x cos2x)
= 3 (1 + sin?x . cos2x — 4 sinx
cosx) + 6 (1+ 2 sinxcosx) +4 (1 -
3 sin2x cos2x)

=3+6+4=13

(3) Expression

cosb

9(1 +sin®

)—2tan29
cosb

1+sin6

—-2tan?0

112.

113.

cos? 0(1 + sin 0)

_ 2 +2sin0 _9tan20

cos? 01 + sin 0)

2
= 5~ 2tan?0
cos“ 0

= 2sec20-2tan2 @
= 2(sec?0 - tan290) = 2
(1) tan® + cotf =2
On squaring both sides,
(tan 0 + cot 6]2 =4

=tan?0 +cot20 +2tand .cot0
=4

=tan?0 +cot?0 =4-2=2
[tan @ .cotf =1]

(1) xcosO-ysinf =2

xsinf+ycos6 =4

On squaring both the equations

and adding

x%cos?0 +y?sin?0 -2 xysind.

cosO + x%sin?0 + y? cos?20 +

2xy sin® . cos0

=4+ 16

= x% (cos?0 + sin?0) + y?

(sin20 + cos20) =20

= 2 +y?=20

N = S
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114. (3) Expression

cos2A(sinA +CosA)
- cosec2A(sinA —CcosA)

sin2A(sinA —CosA)
seczA(sinA + cosA)

% cos? A sin? A

_ cos2A.sin®A (sinA + cosA)
sinA — cosA

. sin2A.cos2A(sinA —cosA)
(sinA + cosA)

sin?A - cos?A
sin?A.cos2A

sinA + cosA N SinA — cosA
= |sinA —cosA  sinA + cosA

(SiI12A - cosQA)

(sinA + cosA)2 + (sinA - cosA)2
(sinA - cosA)(sinA + cosA)

(SiI12A - cosQA)

= 2(51112A + cosQA) =2

115. (2) Expression
1 1
= cosecO—cotf sin6
cosec?0 — cot? 0
= —————  —cosecH

cosecO —cot0

=cosec 0 + cot 6 — cosec O =cot 0

[cosec? 0 — cot?0 =1 &

sin 0
= cosec 0]
Method-2:
1 B 1
1 cosO sin®
sin® sin®
sin 6 1 sin20 -1+ cos0

- 1-cos0 - sin 0 - sin (1 — cos 0)

_ 1-cos?0—-1+cos®
- sin 0(1 — cos 0)

cosO(-cosO+1) cosO
= = = coto.

sin0(1 — cos0) " sin®

TRIGONOMETRY

116. (4) cos 6 +sin 6 =,/9 cos 6

On squaring both sides,
c0s20 +sin?0 + 2cos 0.sin O

= 20820

= c0s?0-sin?0=2sin0.cos 0
= (cos 0 + sin 0) (cos 0 — sin 0)

= 2sin 0. cos 0

= ./2 cos 0 (cos 0 -sin 6)

=2sin 0 . cos 0
= cos 0-sin 6

2sin0.cos 0 —\/Esine
= ﬁcose

2
117. (3) cos*0-sin*0 = g
= (cosze +sin? 6) (cosze—sin2 6) _2
3
— cos?0—sin%0 = =
3
:>1*Sin297sin26:%

. 2
3172sm26=§

118. (2) Expression
1 1
= 2 + 2
1+tan“6 1+cot“6
= sec?0 cosec?d
=co0s? 0 + sin%0 = 1
1
119. (3) sinb - cosb = E
sin6 + cosO = x
On squaring and adding,
1 o
2(sin20 + cos20) = a +x
1 7
X2 = —_ =
= 2 1 2
_A7
= Xx= 5
120, (1 sinA N sinA
- 1+cosA 1-cosA

sin A(1-cos A) +sin A (1 + cos A)
(1+cos A)(1-cosA)

C SMTIE_098 )
SME-928

sin A- sin A cos A

+sin A + sin A. cosA

1- cos?A
2 sin A
=" 5. =2cosecA
sin“A
121. (4 rsinf =1
rcosb = \/§
sin 6 1
=tan = —
= cos J3
. J3tan0+1
- 3><L+1:1+1:2
J3
122. (2) According to question,
xcos 0 —ysin 0 =,lx2 +y2 o 01
cos20 sin?0 _ 1
o2 + b2 2yl ...(ii)
Y
x B
X O™ X
W\ Y
xge
A
\
v
sin 0 A —
\/x2 +y2
cos 6 - X
\,XQ +y2
From equation (i)
cos @ — Y .sinf =1
\/x2 + y2 \/x2 + y2
cos20 sin20 _ 1
a2 b2 2 +y2
2 2
= 2 = 2\ .2 + 2 2 2 2
(x +y )a (x +y ).b
B 1
x> +y2
2 2

N
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123.

124.

125.

126.

127.

128.

B)tanO-cot6=0

= tan 0= cot 6 = tan (90° - 6)
=0=90°-0=20=90°=0=45°
". sin 6 + cos 6

= sin 45° + cos 45°

1,12

(4) cos*0 + sin*® = (cos26 +
sin20)2 - 2 cos20sin20

From maximum value,

2 sin®0.cos?0 = 0

Hence, sin“0 + cos*0

=(1)2-0

=1

(1) 3sinb + 5cosb =5 ...(1)
... (i)

2

5 sinb — 3 cosO = x
On squaring and adding,
9 sin?0 + 25 cos20 + 25 sin20 + 9
c0s20 = 25 + X2
= 9 (sin20 + cos20) + 25 (cos20 +
sin20) = 25 + X2
= 9+ 25=25+x
= =9
= x==*3
(4) sin® + sin20 = 1
= sin0 = 1 — sin?0 = cos?0
. c0s20 + cos*0
= c0s20 + (cos20)2
= c0s?0 +sin?0=1

(1) tan © + cot 6 =2
tan 6 + 1 =2
= tang
tan®6+1 _
tan 6

=tan’0+1=2tan 0
=tan?0-2tan0+1=0
= (tanf-1)2=0
=tan6-1=0

= tan 6 =1 =tan 45°

= 0=45°
2 5
(4) COSZX = X* — X +—
4
- x2-2 x.l+—fl+—
2

2
(x—lj +1>1
2

-1<cosx<1

TRIGONOMETRY

1

1+ —— —sec227°
129. (4) cot?63°
++ — cosec?27°
sin“ 63°

1 + tan263° — sec? 27°

+ cosec? 63° — cosec? 27°
=1 + tan? (90° - 27°) — sec2 27°
+ cosec? (90° - 27°) -
cosec? 27°
=1 + cot? 27° — sec? 27°

+ sec? 27° — cosec? 27°

1 + cot2 27° — cosec? 27°
=1-1=0

[ cosec?0 —cot? 0 = 1]
130. (2)

cosf®  cos6(l+sinb)
X= 1-sinf (1-sin) (1 +sinb)

cos0(1 + sin 0)
1-sin?@

_ cos8(l +sin6)

cos2 0

1+sinéd

cos 6

cos 6 1

“1+sin@ x

A\‘\
B
AB 2

1

BC
= AB = 2k, BC = k

- AC = y/(2k)? + k2 = 5k?
= \/Ek

131. (2)

. BC  BC
S.sinA+cotC = AC T AB

kK
= 5k 2k

1

1,1 2+V5
V5 2 25

 SMTE_090 )
SME-929

132. (2) sin”—zx =x2-2x+2
Putting x=1
sinZ=1-2+2=1

2

133. (1) Expression

sin 43° N cos19° 9 fmo
= cos47° | sin71e ~ S c0s 60
sin 43° cos19°

= os(90°-43°)  sin(90°-19°)

ol

_ sin43° cos19° _8 Xl

~ sin43° cos19° 4
[sin (90° - 0) = cos 6;
cos (90° — 0) = sin 0]

=1+1-2=0

| .9 1
sin® 7 —°+sin” 82—°
134. (2) 2 2
+ tan? 2° . tan? 88°
- sin? 7l°+ sin2(90°—7l°j +
2 2
tan? 2° . tan? (90° - 2°)

= sin? 71‘34—0032 7l°+ tan?2°.
2 2

. cot? 2°
[-+ sin (90° - 0) = cos 6;
tan (90° - 0) = cot 0]
=1+1=2
135. (2) 1 - 2 sin?0 + sin* 0
= (1 - sin?0)? = (cos?0)? = cos?*0
136. (2) Expression

cot 9°. cot 27°. cot 63° . cot 81°
= cot 9°. cot 27°. cot (90° - 27°) .
cot (90° - 9°)
=cot 9°. cot27°.tan 27°. tan 9°
[tan (90° - 0)
= cot 0; cot (90° - 0) =tan 0]
=cot 9° . tan 9° . cot 27° tan 27°
=1[tan 6. cot 6 = 1]
137.(2) (1 +sin A) (1 + sin B) (1 + sin
C)=(1-sinA).(1-sinB) (1 -
sin C) = x (Let)
Sox.x=(1+sinA) (1 +sinB) (1
+sinC) (1 -sinA) (1 -sinB) (1 -
sin C)
= x> =(1-sin?A) (1 -sin?B) (1
- sin? C)

= x? = cos?A . cos? B . cos? C

NV J
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138.

—>x=+cosA.cosB.cosC

A B z
. 0<A, ,C<2

" x=cosA.cosB.cosC

(4) tan?0 + 3 = 3 sec O

= sec?0-1+3=3secHd

= sec?0-3sec0+2=0

= sec?0-2secO-sec6+2=0

= secO (sec0-2) -1 (sec 6-2) =

139.

140.

141.

142. (4)

= (sec 0-2) (sec0-1) =
= secO=2o0r1
= 6 = 60° or 0°.

B) sin 6 =0.7

. cos O

= V1-sin20 = 1- (0.7

= 41-0.49 =4051

(3) Expression = sin? 65° + sin?

25° + c0s235° + cos? 55°

= sin? 65° + sin? (90° - 65°) + cos?
35° + cos? (90° - 35°)

= sin? 65° + cos?65° + cos? 35° +
sin? 35°

=1+1=2

(3) x.sin 60°.tan 30°

= sec 60°.cot 45°

1
:XXYXﬁ =2x1

=>x=2x2=4

1 1
—41+sin6 + —4/1-sin6
2\/ 2\/

(\/1 +5sin60° +41- sm60°)

é\/1+§+Jl_£

2

MI»—*

=%(\/2+\/§+\/2—\/§)
x—(\/4+2\/§+\/4 2\/_j

S22
Al i of
=i(\/§+1+\/§—1)

2V3 _ 43

=" _ Y= =cos 30°
4 2

0

= cos—
2

TRIGONOMETRY

2tan? 30°
143. (2) — 5 - +sec® 45°- sec?
1-tan“ 30°
0° = x sec 60°
2
1
2 x (j
V3 +(V2) -1=xx2

144.

145.

2 +1 2
= —X = x X
3

= 2=xX2=>x=

NN
I
—

sino — cosa
@) tanO0=——"
sinao + cos a

. 1+ tan?0

(sino — cos oc]2
(sino + cos oc)2
= sec? 0
(sina + cos (x]2 + (sin o — cos (x)2

- (sina + cos (x)2

2[sin2 o+ cos> o)

= sec?0 = - 5
(sino + cosa)
1 2
cos? 0 (sino + cos a]2
1 +4/2
cosO sina+cosa

= sina + cosa =+
(1) 7 sin%0 + 3cos?0 = 4

On dividing both sides by cos?0
7 tan?0 + 3 = 4 sec?0

= 7 tan?0 + 3 = 4 (1+ tan?0)

= 7 tan?0 + 3 = 4 + 4 tan?0

= 7tan?0-4tan?0=4-3

= 3tan?0 =1

9 cosb

= tan?0 =

— W~

= tan6 = ﬁ

 SMTIE_020 )
SME-930

p
146. (4) tan 9° = E

sec? 81° _ sec? 81°
"1+ cot? 81° cosec281°
1
= T X Sin2 8 10
cos“ 81°

= tan?81° = tan?(90° — 99)

2
= cot?9° = 5

p

147. (4) secOb + tan6 =5
. sec20 —tan20 =1
= (secO - tan0) (secO + tanb) = 1

= secO — tanb = 5

". (secO + tanb) — (secO — tanb)

l 25-1
"5~ 5
2tan6 % tan6 _2
= 2tanf = 57 = tanf =
12 1
_ tan6+1 §+ 12+5
‘tan6-1 " 12, 12-5
5
17
-7

148. (4) tan20 = 1 —&2

*. secO + tan®0 . cosecO

= sech + tan20 . tan® . cosecH
sin6 1
cos0 sin®

secO + tan20 . sech
sech .(1 + tan20)

secO + tan20 .

1

= (1 + tan? 9)5 . (1 + tan20)
3 3
= (1+tan?0)2 =(1+1-€?)2
3
= (2 _ 62)2
149. (2) When 0 = 60°
cosd = 7, cos?0 =
.. cosf > cos20
150. (1) x sin60° tan 30° — tan245°
= cosec 60°. cot30° — sec245°
v3 1,
=>x. =~
X 2 \/g

N
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151.

152.

153.

154.

9 = l1=>x=2
(3) x = aseca . cosp

= = seca. . cosf

Q%

Similarly,

b

= seca . sinf, : = tana

2

N
O|N
N N

+

s:;| =
s

= sec?a. cos?B + sec?a . sin?f -
tan?a.

= sec?a (cos?f + sin?B) - tan?a

= sec?a - tan?a = 1

cosa

3 =a = coso = a cosp
cosf

On squaring both sides,

cos?a = a? cos?B

= 1 -sin?a = a? (1 - sin?) ...(J)
Again, sina = b sinf}

= sin?a = b? sin?f

.. From equation (i),

1- b? sin?B = a® - a? sin’B

= a?sin’f - P?sin?B = a?-1
=sin?B (@®2-b)=a®-1

2
a” -1
=sin’p=—5—5
a“-b
(2) Expression

cos? 60°+4 sec? 30°- tan? 45°

sin? 30°+cos? 30°

o) -]

-+ sin%0 + cos20 = 1]

l+E71
4 3

3+64-12 55
12 12

(1

sin? 30° cos2 45° + 5 tan? 30° +

3
By sin? 90° — 3 cos2 90°

155.

156.

TRIGONOMETRY

(& (o= ()

3

2><1—3><O

1.1 13
=4><2+5><3+2
1 5 3 3+40+36
=g t3*tao~ 24
7 7
=92 =3 g

1
(1) cos?2 0 —sin2 0 = 3

cos*0 —sin* 0
= (cos? 0 + sin2 0) (cos? 0 — sin? )

1 1
=1X3=3
1

(3) tanG:ﬁ jeot 6= 11

cosec?0 — sec? 0
" cosec?0 +sec? 0

1+cot29—[1+tan29]
1+cot?0+1+tan’0

cot? 0 - tan? 0
cot?0+tan?0+2

117i 121-1
11 11
= 11+i+2 = 121+1+22
11 11
120 E
T 144 T 6
1 7
157. (1) Expression = \/5 sin 6 . cos
5tan
LA 4
g4 ~Otg-seC gt ogin®
e o21 )
SME-931

158.

159.

INJE)

I LI TN Y
I

tan 0 + cos O 4
* cot® +cosecd §+

wlx

15+16

_ 20
- 4+5

3

31
=20 X9 7 60
(2) acos6+bsinb=p
asin - bcos 0 =g
On squaring and adding,
a2 cos?20 + b2 sin20+2ab
sin O . cos 0 + a® sin? 6 + b2
cos20-2 absin 8. cos 0
P
= a2 cos? 0 + a2 sin? 0 + b2
sin? 0 + b2 cos? 0 = p? + ¢®
= a? (cos20 + sin20) + b2 (sin20
+c0s20) = p? + ¢?
>a?+PP=p+¢

31 3



http://www.tracker-software.com/buy-now
http://www.tracker-software.com/buy-now

TRIGONOMETRY

160.

161.

162.

(2) (sin o + cosec a)? + (cos o +
sec )2 =k + tan? a + cot? a

= sin? o + cosec2 o + 2 sin o .
cosec a + cos?a + sec2o +
2 cos a.sec o = k + tanZa + cotZ2a

= sin? o + cos2a + 2 + coseca +
sec2o +2 =k +tan?a + cot? a
= 5 + cosecZa + sec2a = k +
tan? o + cot? o
=5+1+cot2a+1+tan2a=k
+ tanZ o + cot? a

= 7 + cot?a + tan? o =k + tanZa +
cotZo

=>k=7
X
1) sin 21° =
(1) sin y
cos 21° = /1 _gin? 21°
X2 ,
= T2
y
y
. sec 21° = y2 52
. sec 21° — sin 69°
=sec 21° - sin (90° - 21°)
=sec 21° — cos 21°
) y y2 - x2
\/yz 52 y
v - - %) x>
= 2 2
y\/y - y\/y
B) seco +tan o = 2
1 sina
= + =
cos o cosa
l1+sina
coso
= 1 + sin a = 2 cosa
= (1+ sina)? = 4 cos3a.

= 1+ sin?a+ 2 sina

=4(1 - sin?q)

= 1+ sin®a + 2 sina

=4 - 4 sina

= 5sina+2sino+1-4=0
= 5sina + 2 sina -3 =0

= 5 sina + 5 sino — 3 sina - 3
=0

= 5 sina (sino+1) -3 (sina+1) =0
= (5 sina. - 3) (sina +1) =

163.

164.

165.

166.

a < 90°,
~ 5sina-3=0
= 5sina=3

= sina= = =0.6

5
(1) 3sin®+5cos0=5--()
5 sin 0 — 3 cos 0 = x (let)-- (ii)
On squaring and adding both the
equations,
(3sin 8 + 5 cos 0)2 +
cos 0)2 =52 + x2
= 9 sin?0 + 25 c0s?0 + 30 sin 0
.cos 0+ 25 sin? 0 + 9 cos? 0 - 30
sin 0 . cos 0 = 25 + x2
= 9 sin%0 + 9 cos?0 + 25 cos? 0 +
25 sin20 =25 + X2
= 9 (sin2 0 + cos20) + 25 (cos20 +
sin20 ) = 25 + x2
= 9+ 25 =25+ x°
> xX=9=>x==x3
(2) tan O + cot6 =2

(5sinf6-3

1
tan 6

= tan 6 + =2
tanZ 0 +1
tang
= tan? 0 +1 = 2 tan0
=tan’0-2tan0+1=0
= (tan06-1)2=0
=tanf-1=0=tanb =1

. cot O = =1

tan 6

“tan®0 +cot®®=1+1=2
(3) tan 1° . tan 2° . tan 3° ...
89°

(tan 1° . tan 89°)

tan 2°. tan88°) ... tan 45°
(tan 1°. tan(90° - 1°))

tan 2° tan (90° — 2°) .. tan 45°
= (tan 1°. cot 1°)
(tan 2°. cot 2°) ..
=1.1..1. =1
[tan (90° - 6) = cot 0]

tan

nm =1

—_

tan 45°

3
(3) xsin260° - o sec 60° . tan230°

4
+ — sin245°. tan? 60° =0

5

167.

3=0
3x 6

—-14 = =
:>4 +5 0

6

4 T 75
i )
"5 73 715
(4) 7 sina.=24 cos a

24

24 24
= coso © 7 = tano = 7

sina

24
. seco = 41+ tang = 1+(7J

168.

= \/1+ 576

J%+W6
49 -

49

625 2_5
49 - 7
17
- 25
. 14 tano - 75 cosa. — 7 seca.

24 7 _ 25
=14 x 7 -75 % 25 -7x 7
=48 -21-25=2

. cosa =
Seca

3
(2) 2 cosec230° + x sin260° — a

tan230° = 10

= 2% (2)2 + xx (—

o
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169. (2) tan20 - sec20 =
tan20) = -

31

(2) 29 tanf =31 = tanb = -

170. 29

1+ 2sin6.cosO
Expression = 7 94in@coso

sin2 0 +cos2 0 + 2sin 0.cos 0

sin? 0 +cos? 0 — 2sin.cos 0

(sin 0 +cos 9)2
(sin® — cos 9]2

sin 6 + cos6 2
cgse cos® tan6+1 2
= sme_cose = tan6 -1
cosO cos0
31, 2 (31429
29 29
= 2 -1 =(31-29
29 29
_ () _ 309 - 900,
"2
171. (3)
A D
B C
ZACD =45°
/BAC =45°

. (tan2 ZCAD + 1).sin? ZBAC
= (tan? 45° + 1) sin? 45°

2
_ RPN
_(1+1)><\/5 = 5 =

@) tanx = sin45°.cos45°
+ sin 30°

11 1_l+l
2222 !

. tanx = tan 45° = x = 45°

3 secO-1
secO+1

1-cosH6

cos0
1+ cos6

172.

173.

cos0

- (sec20 -

TRIGONOMETRY

/1 cos 6 I(l—cose)(l—cose)
V 1+ cos6 V 1+ cos0)(1 - cos0)

(Rationalising the numerator and
the denominator)

_ \/(l—cose]z :J(l—cose]z

1-cos?0 sin? 0
1 cos 9 1 _ cos 0
sin®  sin 9 sin©

= cosecb - cotb.

(2) Let the angles be A and B
where A > B

L A+B=135°

and, A-B

174.

T T
= E =—
On adding
A+B+A-B

= 135° + 15° = 150°

150
=2A=150°= A=

2 =7

L A+B=135°
= B =135°-75° =60°

175. (3) A

176.

177.

178.

From A ADC,
COD  AD
sinDAC  sin ACD
CD AD
> — =
sin DAC sin ™
AD = —CD ii
= \/5 sin DAC * (i)
From equations (i) and (ii),
¥3 BD 1 _CD
2 ‘sin BAD ﬁ sinDAC
V3
sinBAD 9 BD
=T~ X—=—
sinDAC 1 = CD
J2
sin BAD \/_ \/5
= sinDAC sinDAC 2
1 1

~ a5 76

(1) sin 3A = cos (A - 26°)

= cos (90° — 3A) = cos (A - 26°)
= 90°-3A=A-26°
=90°+26°=3A+A
= 4A =116

116 .
=>A="—"— 4 =29

sin® @ -2sin* 0

1 29 i ——
(1) sec 2cos*0 - cos?0
o sin? 0 1-2 sin? 0)
= ST c0s20(2c0s20 - 1)
sin? 01-201- cos? 0))
= sec™0 - cos? 9(20052 0-1)
2cos20-1
= sec20 — tan20 [LQ)
2cos“0-1
= sec20 - tan?0 = 1

(B) x= a(sind + cos0) and
y = b (sinb — cosb)

X .
— — =sin0+cos0 and
a

Y_ sin O — cos0

X2 y2
S Te Tt g
a b
(sin® — cos0)?
= sin%0 + cos20 + 2 sinf.cosH +
sin20 + cos20 — 2sinf . cosO
=2 (sin20 + cos20) = 2

= (sin® + cos0)? +
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179. (4) sin 560 = cos20°
= sin 50 = sin (90 - 20)

= sin 70°
= 56 =70°
e 7_0 140
= 0= 5 =
180. (3) 2 secO = 3cosec?0
2 3 3

sin
.. sinb . secO . tan0 =
cos

= = =
cos® sin?® 1-cos?0

= 2 - 2c0s%0 = 3cosd
= 2¢0s2%0 + 3cos0 -2 =0

= 2¢08%0 + 4co0s0 —cosO -2 =0
= 2c0s0 (cosO + 2) -1 (cosb + 2)

=0
= (2cosO-1) (cosb +2) =0

2. 2cos0-1=0ascosb+2=0

b

:>cos€)=5 = cos 60° or cos
oo
Y3

181. (4) Expression
\/1+ sin 0 +\/1 —sin®
" Y1-sin6 1+sin®
(1 +sin0)(1 +sin0)
= (1-sin6)(1 +sin0)

(1-sin6)(1 —sin0)
(1 +sin6)(1-sin0)

B J(1+sin9]2 +\/(l—sine]z

1-sin?0

1-sin?0

cos2 0

1+sin6 1-sin6
+

J(l + sine]2 N J(l —sin 9]2

cos2 0

cos0 cos 0
1+sin6+1-sin6 2
- cos0 ~ cosO
= 2 sech
3
182. (2) cosO = g
 sech = 2
. Secu = 3

stan 0= 4/gec20-1

57

TRIGONOMETRY

=
9 - 9 Yo

o |

e.tane

. 29_(i)2_§
e 9

. (4) tan?A + cot?A — sec?A . cosec?A

= tan?A + cot?A — (1 + tan®A) (1 +
cot?A)
= tan?A + cot?A - (1 + tan?A +
cot?A + cot?A.tan?A)
= tan?A + cot?A - 1 — tan?A — cot?A
— cot?A . tanA
=-1-1=-2

[ tanA . cotA = 1]

. (4) sin (4o - B) = 1 = sin 90°

=40-B=90° ..(40)

1
cos (2o + B) = 5 = cos 60°

=20+ =60° ..(ii)

On adding equations (i) and (ii),

4a- B + 20+ p =90° + 60°
150

= 60 =150°= o = T =25°

From equation (ii),

2 x 25 + 3 = 60°

= B =60°-50° = 10°

- sin (a0 + 2p)

=sin (25 + 2 x 10)

1
= sin 45° = ﬁ

. (*) cosecH = \/§

cotd = y/cos ec?0 -1

JoB) 1 = BT -

. cotf — cosecd = /9 _ /3

_A2B) (o)

3

. (2) 4c0s?0 — 4cosO +1 =0

= (2cosb-1)2=0
=2cos0-1=0
= 2cos0=1

1

= cos = E = cos 60°

= 0 =60°
.. tan (0-15°) = tan (60° -15°) =
tan 45° =1

 eMTIE_024 )
SME-934

187. (1) (rcos 06— £)2+[rsm9—1]2=0

=rcos6- ,/3 =0and rsin6-
1=0

=rcos0=,/3 and rsin =1
s r%cos?0 + r?sin?0 =3 + 1

= r?(sin%0 + cos?0) =4
>r=4=>r=2

rsin6 1

s tan 06 = rcos0 = \/g

and rcosf = /3 = cosf = @

= secH = %

rtan0 + sec6
rsec6 + tano6

M-
i

. (1)

sin 25° cos 65°+cos 25° sin 65°
tan? 70°-cos ec?20°

sin 25°cos(90°-25°) + cos 25°
sin(90°-25°)
tan? 70°-cos ecz(90°—7 0°)

-+ sin(90°-0) = cos 0
c0s(90°-0) = sin 0
cos ec(90°-0) = secO

sin 25°sin 25°+ cos 25°.cos 25°

tan? 70°-sec? 70°

sin? 25°+ cos? 25°
tan? 70°-sec? 70°

+sec?0-tan?0 =1
sin?0 +cos?0 =1

N
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189.

190.

191.

192.

(1) sin (6 + 18°) = cos 60°
= cos (90° - 30°) = sin 30°
=0+ 18°=30°

= 0=30°-18°=12°

1
. cos50 = cos 60° = 5

(1) tan —4:>tan 16

Expression
4sin?0 -2cos? 0
4sin? 0+ 3cos?0

cos?0
cos? 0 cos?0
sin? 0 cos? 0
cos?0 cos? 0

4 sin 0

4

4tan®0-2
4tan?0+3

1}
©

4 = _9-8
9.3 9+12 21
4

cosa

cosf B

3)

2
Cos™ a
a2

N =
cos? B

2
1-sin“a
- a2

= 1-sin? B

= 1 -sin%a = a? (1 - sin?p)
= 1- b?sin?p = @ - a® sin’B
= 1- a® = b’sin’p - a® sin?P
= 1-a?=(b?- a? sin?p

Ly 1-a? a?-1
= sin’p = 2 _a?  a2-p2
1

A D
B C

193.

194.

195.

TRIGONOMETRY

ABCD is a concyclic quadrilater-
al.

A+ /ZC=/B+ £D = 180°

s /ZA=180°- ZC

. cos A = cos (180° - (C)

=-cos C

and cos B =-cos D

. cos A+ cosB+cosC+cosD
=cosA+cosB-cosA-cosB=0

3 ﬁ tan® = 3 sind

sin 0

= Jg = 3 sinf

cos 0
= \/§ =3 cosf
1

oo V3 _
= cos0 = 3 _\/g

. sinb = 1- COS2 0

3 3
e coro= {E] - (]

2

1 1
-3 373
(8) A=45° B =30° (let)
.. sin (A + B) = sinA . cosB + cosA
. sinB
= sin(45° + 30°)
=sin45°. cos30° + cos45° . sin30°

1 J3 1 1
\/§X7+\/§X§
G
Tov2 T2V2 T 22

@ &

60°
B C
/B =90°
ZA =60°
ZC = 180° - 90° - 60° = 30°
BC
cosC = CA
._BC
= c0s30° = CA
J3 BC
2 " ca - VB2
e oar
SME-935

196.

197.

198.

199.

(2) tan26 . tan30 =1

= tan30 = = cot20

tan 20
= tan30 = tan (90° - 20)
= 30 =90°-20
= 36 + 26 = 50 = 90°
5

(3) cos?a - sin?a = tan?p

= 0= =18°

= cos?a - (1 - cos?a) = tan?P
= 2cos?0 - 1 = tan?
= 2cos?a = 1 + tan?fp = sec?p

1

2cos? a

sin?P = 1 - cos?P
1

= 1 - 9
2cos?a

= cos?P =

20-1

2cos?a

2cos

.. cos?p - sin?B

2

1 2cos“o -1

= 2., T o 2

2cos“ o 2c0s” q.

2

1-2cos“a+1
N 2cos? a

2(1 - cos? o) sin?a
- 2cos? o " cos?a
= tan’a

Note : It is an identity.
(3) tan(A + B) = ﬁ = tan60°
=A+B=60° ...(1)
1
tan(A-B) = ﬁ = tan30°

= A-B=230° ..(i
L A+B+A-B=60°+30°
= 2A =90°

OO

2

(3) Expression

= A= = 45°

sinf — 2sin® @

2c0s°0 - cos

sin0(1 - 2sin? 0)
cos 9(20052 0-1)
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TRIGONOMETRY

200.

201.

202.

sin® (1-2(1-cos?@))
2 cos20 - 1)

~ cosO’

(1+200$29—2]

=t - o
an (200529—1]
2cos20-1
=tan0. —— 35— =tan0
2cos“0-1
) 7z
(4) rsinb = 2 ...(1)
7
rcos6 = T\/g ... (i)

On squaring both equations and
adding,

9 2
7 7v3
r’sin®0 + r’cos?0 = (5) + [T]

i s oy L A7 147

= 12 (sin?0 + cos?0) = 1 1
2 49 +147 196

= = 4 = 4 =49

L r=449 =7

1 b
(4) sinb = 5 = sin 30° = sin =

6
il
:9:6
[+ 180° = nt radian]
s s
.'.6+¢=5:>g+¢=5
n n 3n-m
20576 6
2r _m
~ 6 3
A )
. sing = sin = o

(2) 2sin?0 + 3cos 0 =3

= 2 (1-cos?0) + 3cos 0 =3

= 2-2cos’0+3cos0=3

= 2c0os?0-3cos0+1=0

= 2cos’0-2cos0—- cos0+1
=0

= 2 cos 0 (cos0-1) -1 (cos 0 —
1)=0

= (2cosB-1)(cos6-1)=0
=>2cosb-1=0=>2cosb0=1

1
= cos 0= 5 = 0=60°

or,cos0-1=0=cos0=1
=06=0°

203.

204.

(1) 2SiN26 = 3 cosb

= 2(1 - cos20) = 3 cosO

= 2 -2c0s%0 = 3 cosd

= 2c0s20 + 3cos0 -2 =0

= 2 c0s20 + 4 cosO — cos 0 — 2
=0

= 2 cosbO (cosO + 2) —1(cosb + 2)
=0

= (2cos0-1) (cosb +2) =0
= 2 cosO — 1 = 0 because
cosD+2#0

= 2cosb=1

= cosO = 5 = cos60°

= 0=60°

(3) a(tan® + cotd) = 1
sin© N cos 6

A1 cos® sind) = 1

sin2@ +cos20
4| sin6.cos6 =1

sind . cosb = a ...[)
sin6 + cosb = b
On squaring both sides,

sin20 + cos?0 + 2 sind . cosO = b?

= 1+2a="b
= 2a=b*-1

205.

(2) cosec?A —cot2 A =1
(cosec A + cot A) (cosec A — cot A)
=1

1
cosec A-cotA= 7

3
cosec A+ cotA=3
On adding,

1
ZCOSCCA=§ +3
1+9 10

-3 7 3
10 é
:>cosecA—_3><2 =3
a3
. sin A= 5
206. (1) sin® x + 2 tan? x - 2 sec? x +

cos?x
= sin?x + cos?x— 2 sec?x + 2 tan®x
1 - 2 (sec’x — tan?x)
=1-2=-1

[sec?x — tan?x = 1,

sin? x + cos? x = 1]

 eMIE_026 )
SME-936

207.

208.

209.

210.

(1) x=asec©
= X _seco
a

Again, y=btan 0

= Y _tane
XZ_y2
a? bp?

=sec?0-tan’0 =1

(4) sin? 1° + sin? 2° + sin? 3° +
+ sin? 89°

= (sin? 1° + sin2 89°) + (sin2 2° +
sin? 88°) + .... to 44 terms + sin?
45°

= (sin2 1° + sin?2 (90° - 1°) + (sin?
2° + sin? (90° - 2°) +....to 44

2
1
terms + | =
J2
= (sin? 1° + cos? 1°) + (sin? 2° +

1
cos? 2°) + ....to 44 terms + —

2
[sin(90° - 6) = cosb]

=1+1+..to44 terms +

2
[sin26 + cos?0 = 1]
44 l 44l
ST Ty
3 .3 3 .3
cos”0+sin“0 cos”0-sin”0
3)

cos0 +sin0 cos 0 —sin0

(cos 0 + sin E)](cos2 0 +sinZ0
—co0s0.sin 0)
cos0 + sin O

(cos 0 — sin 9)(0052 0 +sin?0
+c0s 0.sin 0)

(cos© —sin 0)

= co0s20 + sin20 — cosO . sind +
c0s20 + sin20 + cosH . sinf
=1+1=2

X
4) sin 17° =
4) sin y
sin 73° = sin (90° - 17°)

=cos 17°

. cos 17° = {1 —sin217°

Jl— 22 Jyz — %2
B TR e

N
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211.

212.

213.

y
. sec 17° = /yz —x2

. sec 17° — sin 73°

=sec 17° —cos 17°

y
\/y2 52 y

y? - (y? - x?)
y ’y2 —X2

y2 —y? + X2

y ’y2_x2

X2

Ty -

(3) cosecO + cot = ﬁ ...>4)
cosec20 — cot?0 = 1
= (cosecH + cotb) (cosecO —cot) = 1

1
= cosec — cot = ﬁ ... (i)

.. cosecO + cotO + cosecO — cotb =

1
\/§+ﬁ

3+1

NE]

= 2 cosech =

4 2
= cosech = Zﬁ =\/§

3 cosoc+secoc=£

.. cos3a + sec3a = (cosa + seco)3
— 3 cosa. . seca (cosa + seca)

- (8] -3+
=3/3-3/3 =0

(1) sinb + cosO = \/ECOSG
= V2 cos0 - cosH =sind

= cosd (ﬁ - 1) = sin®

cos0 1

- =

sin 0 \/5—1

ﬁ+1
S WZ-DW2+n T V2Z+l

cotb= 2 11

214.

215. (1)

216.

217.

TRIGONOMETRY

3

= (cos?0 + sin?0) (cos?0 - sinZ0)

(1) cos*0 - sin*0 =

[ " cos?0 + sinZ0 = 1]

2
= c0s?0 - sin?0 =
3

2

= 1 - sin?0 - sin%0 = 3

1 -2 sin®0 E
= 1-2sin?20 = 3
cot 30°-cot 75°
tan 15°-tan 60°

cot(90°-60°) - cot(90°-15°)
tan15°- tan 60°

tan 60°-tan15°
~ tan15°-tan60° ~
(B) sin® +cosO=p
sec 0 + cosec 0 = g
1 1
cosf *

sing ~ 4

sin 6 + cos 6

sin0.cos® !
) sin® + cos0

~ap- 1) = sin 6.cos O

((sin6 + cos0)?-1)

sin 6 + cos 6
= ————— . (sin®0 + cos20 +
sin6.cos6
2 sinO.cos0 - 1)
sin 6 + cos 6
=————— .2sin0 . cosO
sin6.cos6
= 2p
2) sin (3 a—B) = 1 = sin 90°
= 30-p=90° ...(1)
1
5 = cos 60°
= 2a+p=60° ... (ii)
By adding both equations,
3a + 20 = 90° + 60°
= 5a = 150

150
5

cos (20 + PB) =

= o= = 30°

1

. tan a = tan 30° = Jg
e o2 )
SME-937

218.

219.

220.

221.

(2) sin (60° — X = cos (y + 60°)
= sin (60°-x = sin (90°- y-60°)
[ - sin (90° - 0) = cos 0)

= 60°-x
=90°-y-60°=30°-y
= x-y=60°-30°
= x-y=30°

1

. sin (x - y) = sin 30° = 5

B) x=asec b= x =sec 0
a

and,y:btan@:% =tan 0

2 2

- =sec?0 - tan?0 = 1
a? b2
@ at+b2+E=ab+ bc+ca

= 2a? + 2b% + 2¢2 = 2ab + 2bc
+ 2ca

> a2+P+PP+E+E+a-
2ab - 2bc-2ca =0

= a?+b*>-2ab+ b? + 2 - 2bc
+2+a®-2ca=0

= (a-b2+b-9d2+(c-a?=0
= a-b=0=a=0>b
b-c=0=>b=c
c-a=0=>c=a

. AABCis an equilateral triangle.
© LA=/B=/ZC=60°

". sin?A + sin?B + sin?C

= 3 sin?A = 3 x sin? 60°

2

_3x3 9

4 4

(8) asinb + b cosb = ¢ e ()
acosb—bsind = x (let) ... (ii)
On squaring equations (i) and (ii)
and adding,

a’sin?0 + b%cos?0 + 2ab sinb.
cosO + a%cos?0 + b%sin?0 - 2ab-
sind. cos = 2 + X2

= a2 (sin20 + cos20) + b? (cos26 +
sin20) = 2 + x2

= a+b?=c2+x°

= x2=a+b*-2

=>x=% 4q2 +p% -2

NV
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TRIGONOMETRY

222. (3) sin + cosd = /2 sin (90° - 6)
= sinb + cosO = ﬁ cos6
= sinb = /9 cos6 - cosd

= sin® = cosO (\/5—1]

cosf 1
= sing ~ x/E—l
1
:cotG:ﬁ
= cot0 = ! X (\/5+1]
T V217 W24
\/§+1
= - = 2
51 x/_ +1

223. (1) 3 (sec?0 + tan?0) =5

= sec20 + tan20 =

3

= sec?0 + sec20 -1 =
5
= 2sec20 = —
3

4
= 20 = — =sechd = =
Sec 3 Sec \/5

B

= cos0 = 7 = cos 30°

=6 =30°
1
. cos20 = cos 60° = 5

224. (3) x.cos230° . sin 60°

tan245°.sec 60°
cosec 60°

2 [—
3
3 3
:>XXZX7=\/§
\/§><8 8 22
= X= /= = — = -
33 3 73

225. 2) tana =2

COSCC2a - SCC2a

COSCCza + secza

l+cot?a-1-tan?«

l+cot?a +1+tan?«

cot? o — tan? a

cot?a +tan®a +2

(3) sin (6 + 30°) = \/E

3 B
T 2/3 T g
= sin (0 + 30°) = sin 60°
= 0 + 30° = 60°
= 06 =60-30=30°
. c0s20 = cos230°

226.

2
RER
-l 2 T4
227. (1) 4 cos20 - 4@ cos0+3=0
= (2cos0)2-2.2 cose.ﬁ + (\/5)2
=0

= (20056—@)2=0
= 20059—\/5 =0
= 20056=£

3
= cos0 = 7 = cos 30°
= 6=30°

228. (3) secO — cosO =

3

2

13
= secO — =3

secd

sec?9-1 3

secd 2
= 2 sec?0 -2 = 3 secO
= 2sec’0-3sec0-2=0
= 2 sec?0 - 4 secO +sec0-2=0

 SMTI_028 )
SME-938

= 2 secO (sech - 2) +
1(secO-2)=0
(2 secO + 1) (sec®-2)=0
sech = 2 because 2 secO + 1 # 0
0 is positive acute angle.
229. (2) tan (5x- 10°) = cot (5y + 20°)
= tan (bx- 10°) = tan (90° -
(5y +207)
5x - 10° = 90° - 5y — 20°
5x + 5y =70° + 10°
5 (x+ y) = 80°

Uy

Uy

> Xx+y= =16°

5
230. (4) sinO + sin®0 = 1
= sind = 1 - sin?0 = cos?0
Now, cos'20 + 3 cos'°0 + 3 cos®0 +
cos® - 1
= (cos*0 + c0s20)° - 1
=(sin%0 + c0s?0)®*°-1=1-1=0
(3) tan 11°.tan 17°.tan 79°.tan 73°
=tan 11°tan 17°.tan (90°-11°).
tan (90° - 17°)
=tan 11°tan 17°.cot 11°.cot 17°
=tan 11°.cotll°.tan17°cot 17°
=1x1=1
[-+ tan (90° - 0) = cotb;
tan6 . cotd = 1]
232. (2) sin A +sin’A=1
= sin A = 1 - sin?A = cos?A
. cos?A + cos*A
= cos?A + (cos?A)?
= cos?A + sin?A = 1
(3) (1 + sec 20° + cot 70°)
(1 — cosec 20° + tan 70°)

= (1 + sec 20° + tan 20°) (1 -
cosec 20° + cot 20°)

[-+ tan (90° — 0) = cotH ;
cot (90° — 0) = tanf]

sin 20°

cos 20°

231.

233.

1
- {1+
( cos 20°

1- 1 N cos 20°
sin20° sin 20°
cos 20°+1 + sin 20°
cos20°

sin 20°-1 + cos 20°
sin 20°

_ (cos 20°+sin 20")2 -1
- sin 20°.cos 20°

Cos2 20°+ sin2 20°+2 sin 20°.cos 20°-1
sin 20°.cos 20°

N
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TRIGONOMETRY

1+ 2sin20°.cos20°-1

sin 20°.cos 20° -

tanA —secA -1

234. () tanA +secA +1

tanA —secA — (sec2A - tanzA)
tanA + secA +1

(tanA — secA) — (secA - tanA)(secA + tanA)
tanA +secA +1

(tanA - secA) + (tanA - secA)(secA + tanA)
tanA +secA +1

(tanA —secA)(1 + secA + tanA)
= tanA +secA +1

sinA 1
cosA ~ cosA

= tanA - secA =

sinA -1
COsA

235. (4) 2 sino + 15 cos2a =7
= 2 sina + 15 (1 - sin2a) = 7
= 2 sina + 15 - 15 sin?a = 7
= 15 sin?0- 2 sina. - 15+ 7 =0
= 15 sin?a. - 2 sina. -8 = 0
= 15 sin?a - 12 sina. +
10 sino - 8 =0

= 3 sina (5 sina - 4) +

2 (b sino-4) =0
= (3 sina + 2) (5 sinaa—4) =0

4

5

= 5 sina- 4 = 0 = sina =

2
sina # — g because o is acute
angle.

1

sino

5
.. coseco, = -
4

- cota= y/cosec?o - 1

2
Y (= ]
4 16

[25-16 /i 3
- 16 “ Y16 " 4

(4) Let, A = 45°

B =30°

sin (A - B)

= sin A. cos B — cos A. sin B
= sin (45° - 30°)

236.

= sin 45°. cos 30° — cos 45°. sin 30°
= sin 15°

LI S I |
V2 YT T2 2
V3 1 4J3-1
ToJ2 T 2/2 T 22
(2) sec x + cos x =2

1
CcOoS X

237.

+ cosx =2

1+cos? x

=2

COS X
cos2x + 1 = 2 cosx
cos2x—-2cosx+1=0
(cosx—1)2=0=cos-1=0
cos =1
secx = 1
secl®x + cosl®x=1+1=2
1) sin® 0 + cos* 8 =2 sin2 0. cos?

SRR U (Ve

—_ .

238.

sin® 0 + cos* 0

- 2sin20. cos20=0
(sin20-cos20)2=0
sin20 - cos20 =0
= sin?0 = cos2 0
=tan20=1=tan O =+1

UCD

=
=

-+ B1is acute angle.

239. (2) Expression

= sin*0 + cos?*0

= (sin20)2 + (cos20)2

= (sin20 + cos20)2 - 2 sin20.
cos20.

=1 -2 sin20. cos20.

4sin20.cos20
2

[+ sin26 = 2 sinb . cosb]

sin220
=1- —-
2
1-cos46
=1- 4
[+ 1-cos20 = 2c0s20]
1 cos 40
=l-4 vy
1 1
=1- 2t = 1
(cos 46<1)

The value of sin*0 + cos*0 will be
maximum if 6 = 0°
. Required value = (sin0)* +

 SMTE_020 )
SME-939

240.

241.

242.

(cosO)*=0+1=1

(2) tan 86° = cot (90° - 86°)

= cot 4°.

tan 47° = cot (90° — 47°)

= cot 43°

.. (tan 4°. tan 86°) (tan 43°.tan 47°)
= (tan 4° : cot 4°) (tan 43°.cot 43°)
=1 (" tanb . cotd = 1)

(2) xcosb —sind = 1

= xcosO =1 + sind

1 sin 0
— +

= x=
cos 0

cos 0
= x = secO + tan0
- sec?0 — tan?0 = 1

= (secO + tan0) (sec6 — tan0) =1

— )

= secO - tan0 = i (ii)
X

From equation (i) + (ii),

1 x?+1
2secH) = x+ — =
X X
x> +1
= sech =
2x

From equation (i) — (ii),

1 2_
2tand = x- — = x -1
X X
-1
tan0 =
an ox
sin = tan®
secO
x2 -1 2x x2 -1
= X =
2x 241 X2+l
Expression = x - (1 + x%)
sin®
2 pa—
= —(1+2 x X2 1
x“+1
=xX-x+1=1
Note : In the original equation

X + (1 + X sinb has been given
that seems incorrect.

(2) sin0O + sin?0 = 1

= sind = 1 - sin%0 = cos?0
". cos?0 + cos*0

= cos?0 + (cos?0)?

= c0s?0 + sin?0 = 1

NV
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243.

244.

245.

246.

2 cos? 45° cos?60°
sin? 60° * sin45°
tan230°  sin?30°
cot245°  cotZ30°
1y m
No) 2
V3 (1]
2 J2
5 G
v3) 2
2 2
W (B
4.1 1 1
x3+4x2—3x1 4x3
2 1 1 1
=T + T -3 - T4
3 2 3 12
8+6-4-1 9 3
= 12 12 T 4
(1) tan (90° - 0) = cot6
tanO.cotb =1
tan 89° = tan (90° - 1°)
= cot 1°.
tan 88° = tan (90° - 2°)
= cot 2°.

.. Expression = (tan 1°.tan 89°)
(tan 2°.tan 88°) ---- tan 45°

= (tan 1°.cot 1°). (tan 2°.cot 2°) -
--- tan 45°

=11---1=1
cosa cosa
3 sinp = nand cosp =™

= cosa = nsinf and
coso = mcosp.
. n? sin’p = m? cos?p

= n? (1 - cos?p) = m? cos®p
= n? - n? cos’p = m® cos?p
= m? cos?p + n® cos’p = n?
= cosQB (m? +n?) =n?

2

T’LZ
= cos’p = —5 o
m-+n
3)
sin A. cos A (tan A — cot A)
) sin A _ cos A
= sin A. cos A —COSA Sin A

247.

248.

249.

250.

251.

252.

TRIGONOMETRY

sin A - cos?A
sin A.cosA

= sin A. cos A(

sin?A - cos?A
sin®A - (1- sin2A)
sin?A - 1 + sin?A
=2 sin’A-1

1
tan? @

2 tan?0 + =2

tan?0+1

tan20
= tan?® + 1 =2 tan?0
= tan?0-2tan®0+ 1 =0
= (tan®0-1)2=0
= tan?0-1=0
= tan?0=1
= tan0 =1 =tan 45°
= 0=45° -- Bis an acute angle
(1) tanO + cotb=5
On squaring both sides,
(tan® + cot0)? = 52
= tan20 + cot?0 + 2 tan0.cotd
=25
= tan20 + cot?0 =25 -2 = 23

[-+ tanB.cotb = 1]

(1) sin222° + sin268° + cot230°
= sin?22° + sin? (90° - 22°) +

)

sin222° + co0s222° + 3
[-- sin20 + cos20 = 1]
1+3=4
(3) 2 sin?0 + 3 cos20
= 2 sin%0 + 2co0s20 + cos20
=2 (sin?0 + cos20) + cos20

=2 + cos?0

o Minimum value =2 + 0 = 2
because cos20 > 0

(4) tan (46 — 50°) = cot (50° - 0)
= tan (46 - 50°)

= tan (90° - (50° - 0))

= 46 - 50° = 90° - (50° - 0)

= 46 - 50°=90°-50° + 0

= 46-50°=40°+60

= 46 - 6 =40° + 50°

o

3

=30=90°=0= =30°

(4) 5sin =3 = sin0 = —

5

secO—tan6

Expression = secO + tan 6

C eMrE_oan D
SME-940

253.

254.

1 _sine 1-sin®
_ cosO cosH _ _cosH
I | +sine ~ 1+sin®
cosO cosHO cos O
1 3
1-sin® 5 5-3
T 1+sin0 ~ 3 T 5+3
1+—=
5
2_1
8 T 4

(4) secO + tanb = p
- sec20—tan?0 =1
= (secO + tan0) (secb — tan0)
=1

1
= secO — tan® =

On adding both the equations,

1

2 sec =p + p
1,1
:>secE)=2 p

(1) 1 + cos?0 = 3 sind . cosd

Dividing both sides by sin20,

1 cos2 0

sin20

3sin0cos 6
sin?0 sin?0
= cosecZ 0 + cot2 0 =3 cot O
= 1 + cot? 0 + cot?2 0 = 3 cotd
=2cot20-3cotd+1=0
= 2 cot2 0 -2 coth — cotd + 1
=0

=2cot20(cot0-1)-1(cot 6-1) =

255.

0

= (2cot 0 -1) (cot 6-1) =0
1

= cot 0 = 9 OF 1

(4) Expression

= 3(sin* 0 + cos* 0) + 2(sin® O +
cos®0) + 12 sin? 0. cos? 0

= 3{(sin2 0 + cos2 0)2 — 2 sin% O .
cos?2 0}

+ 2{(sin%2 0 + cos2 0)3 - 3 sin% O .
cos? 0 (sin2 0 + cos20) + 12 sin20
.cos20

[+ a®+ b?> = (a + b)? - 2ab ;
ad + b3 = (a+ b3 -3ab (a+ b)]

=3(1-2sin20. cos20) +2 (1 -
3 sin20 . cos20) + 12 sin? 0. cos?
0=3-6sin20.cos20+2-6
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256.

257.

258.

sin? 0 cos2 0 + 12 sin2 0 . cos?
0=5

(2)secO +tan 0 =2 + \/E

-+ sec2f-tan20=1

= (sec 6 + tan 0) (sec 0 — tan 0)
=1

1
:secG—tanG:R

1 V5-2  J5-2
“V5+2 * J5-2 T 5-a

J5-2

. secO+tan O + sec O — tan 0
2+456 + 45-2

= 2 secd = 9,/5

= sech = ﬁ ()
Again,

sec O + tan 0 — (sec 6 — tan 0)

= 2+J§—£+2

= 2 tanb = 4 = tan6 = 2
tane_i
secO

5

51
=279

... (i)
". sinf =

secO + tan 6

(2)

secH —tan6

158 + 51 209
- 79 79
By componendo and dividendo,

secO+tanb +secHb — tan 0

secO+tanb —secHb + tan 0
209+ 79
= 209-79

2secH
2tan6

288
= 130

144
65

=

secH
= tano ~

tan 0 65

*. sinb = 144

secO
(2) tanA + cotA =2

1
tan A

= tanA + =2
tanZA +1
tanA
= tan?A + 1 = 2 tanA
=tan’?A-2tanA+ 1=0
= (tanA-1)2=0

=2

259.

260.

261.

=c2=a2+ P?

TRIGONOMETRY

= tanA-1=0
= cotA=1
Stan!®A +cotl®A=1+1=2
(4) cos? 30° + sin? 60° + tan? 45°
+ sec? 60° + cos 0°

2 2
(ﬁj +(§] +(12+@22+1

2

= tanA =1

=§+§+1+4+1
4 4
_6+3+3
4
=6+§=6+§=12+3
4 2 2
_15 _ 71
2 2

(4) cosx+cos?x=1

= cos x=1-cos? x
=sin® x ....... (1)

*. sin® x + 2 sin® x + sin* x
sin? x + sin2 X2

(cos X)? + sin? x)?

cos’x + sin? %=1

B3 A

i
—_—_——

C a B
In AABC,
AB? = AC? + BC?
From AABC,
AB
AC
AC b
“c

cosec B =

cosA:E =

9]

..cosec B-cos A= —:

262.

o

2 _p2 2
bc bc
(1) tanb — cotd =0
= tan0 = cotO
= tan0 = tan (90° - 0)
= 06=90°-60
= 260 =90°
= 0=45°
tan(0 +15°)
tan(0 —15°)

tan(45°+15°)
= tan(45°-15°) ~

tan 60°
tan 30°

C emr_oal D)
SME-941

263.

264.

265.

@:ﬁx\/§=3

J3

(1) Expression = (cot41°. cot 49°)
. (cot 42° . cot 48°) (cot 43° . cot
47°) . (cot 44° . cot 46°) . cot 45°
= cot 41° . tan (90° — 49°) . cot
42° . tan (90° — 48°) . cot 43° .
tan (90° - 47°) . cot 44° . tan (90°
-46°).1
=(cot 41°. tan 41°) (cot 42° . tan
42°) . (cot 43° . tan 43°). (cot 44°
.tan44°) .1=1

[-+ tan (90° - 6) = cot0;

tan6. cotd = 1]

— ()
y = a cosb + b sinf - (ii)
On squaring and adding both the
equations,
X + y? = (a sinb - b cosb)? +
(a cosO + b sin0)?
= a? sin?0 + b? cos?0 — 2ab sin0d .
cosO + a? cos?0 + b? sin?0 + 2ab
sind . cosO
= a? (sin?0 + cos?0) + b? (cos?0 +

(4) x= a sind — b cosO

sinZ0)
=a+ P
[-+ sin?0 + cos?0 = 1]
1
(1) secb - tanb = E ....(d)

- sec?0 —tan?0 = 1
(secO + tanb) (secO — tan0) = 1
= sech +tanB = 3 ...(i)
On adding equations (i) and (ii),

1
2 0= —_=
sec @ + J§
3+1 4
V3 T3
0 2
= sech = —
J3
Again, by equation (i) - (i),
1
2tanb = /3 - NGl
81 2
= \/g = \/g
1
= tan0 = ﬁ

N
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secO . tan0
2 1 2
“V3 Y3 T3

266. (4) 5 cosO + 12 sinb = 13

5 12
= 13 cosO + 13 sinf = 1
- sin?0 + cos?0 = 1
12 5
sin0 = 18‘,cosE)= 13

267. (1) 7 sin®0 + 3 cos?0 = 4
On dividing both sides by cos20,

3cos? 0 4
cos20

sin?0

cos?0 " cos? 0

= 7 tan?0 + 3 = 4 sec?0
= 7 tan?0 + 3 = 4 (1 + tan?0)
= 7 tan?0 + 3 =4 + 4 tan?0
=

7 tan?0 — 4 tan’0 =4 - 3

1
= 3tan?0 = 1 = tan?0 = g

1
= tanf = —
V3
Expression

268. (1)
= (cosec a — sin a) (sec a — cos a)
(tan a + cot a)

1 ) 1
—sina —cosa

sina cosa

sina cosa

+ .
cosa sina
1-sina 1-cos?a

= sina cosa

sin?a +cos? a

cosa.sina
cosa sin®a 1
sina cosa cosa.sina
=1

. 4) sinA +sin?A=1
= sin A = 1 - sin?A = cos?A
cos?A + cos*A
= cos?A + (cos?A)?
=cos?A + sin’A =1
270. (4) tanA=ntan B

1
= tan B = ; tan A

= cotB = m

and, sin A = msin B

1
= sin B = — sinA
m

m

= cosec B = —;
sin A

- cosec?B - cot?B = 1

m?2 n?
sin? A tanZ A
m> n?cos? A
= . 2 - . 2 =1
sin“ A sin“ A
m? -n?cos? A
= .2 =
sin“ A
= m2 - n? cos?A = sin2A
= m2- n? cos?A = 1 - cos2A
= m2 -1 = n? cos?A - cos?A
= m2-1=(2-1) cos2A

U
o)
o
m{\)
>
I
N

271. (4) sind + cosO = ﬁ sin (90° — 6)
= sinf + cosb = /2 cosd

= /2 cosb - cosb = sind

= cos0 (\/5—1) = sin0

\/§+1

= 2-1 =42+1
272. (3) tan 20° = tan (90° — 70°)
= cot 70°

. cot 20° = tan 70°

tan 15° = tan (90° - 75°)

= cot 75°

.. Expression = cot? 70°. sin?70°
+ tan270°. cos270° + 2 cot 75°.
tan 75°. tan 45°

sin?70°
cos270°

cos?70°
= ——5_——. sin2 70° +
sin“ 70°
cos270° +2x1x1
= c0s270° + sin270° + 2
=1+2=3
[-+ sinb. cosecO=1 ; cosb. secO =
1; tano® . cotO = 1]
273. (2) sin47° = sin(90° - 43°)

 SMTI_049 )
SME-942

= cos43°

. (sin47° 2 N cos 43°
"\ cos43° sin47°

(cos 43° JZ (sin 47°J2 1Y
= + —-4x|—=
cos 43° sin 47° \/5
.- sin (90°-6) = cos,
c0s(90°-0) = sin 6

2
j - 4cos? 45°

1
=1+1-4x 2 =2-2=0

274. (2) cosech = cot?0

= cosecO = cosec?0 — 1
= cosec?0 — cosech = 1
Expression

= cosec*0 — 2cosec30 + cot?0

= cosec*® — cosec30 - cosec®0 +
cosect

= cosec20 (cosec20 — cosecO) —
cosech (cosec20-1)

= cosec?0 — cosec?0 = 0

@) 4sin®0-1=0

= 4sin?0=1

275.

1
00 . —
:>sm6—4

1
= sinb = 2 (0 <90°)

sin6 = sin30° = 0 = 30°
cos20 + tan20
c0s230° + tan?30°

2 2
B (1Y) s 1
2 ] *\ly3) “ats
9+4 E
12 T 12

276. (3)
9
cosec?0

_5
1+tan?0

_5
sec? 0

=9 sin?0 + 4 cos20 + 5 cos?0

=9 sin?0 + 9 cos?0

=9 (sin%0 + cos20) =9x 1 =9
277. (4) tanb + secO = 3 ...... (i)

- sec?0 —tan20 =1
= (secO - tan0) (secO + tanb) = 1

+4cos20+

=9 sin20 + 4 cos20 +

1
= sech — tan0 = g ... (i)

N <J
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278.

279.

280.

On adding equations (i) and (ii),

3+ 1_10
2 secH = 3~ 3
On subtracting equation (ii)
from (i),
1
2 tanf = 3 —g
9-1 §
-3 738
tan©
sin6
secO
8 3 4
= X7~ =T
3 10 5

I
T
T
N
N

(2) In a triangle ABC,
A+B+C=180°

A, B . C
=9 g =90
A+B , C
= 2 =90—2
A+B
= tan )
C C
- 90°-—— | = —
—tan( 2) —cot2

(2) sin 89° = sin (90°-1°)
= cos 1°

sin 79° = sin (90°-11°)
=cos 11°

sin 69° = sin (90°-21°)
=cos 21°

sin 59° = sin (90°-31°)

TRIGONOMETRY

= cos 31°

sin 49° = sin (90°-41°)

=cos 41°

. Expression

= (sin?1° + co0s21°) + (sin211° +
c0s211°) + (sin221° + co0s221°) +
(sin231° + cos231°) + (sin241° +
c0s241°) + sin245°

2
€ 11
=5+ | fo =5+§=5§

[-+ sin20 + cos20 = 1]
281. (4) x = a (sinO + cos0)

X
= 7" sinO + cos0

and, y = b (sinO - cos0)

= g = sin0 - cos0

b

2 yz
= . L
a? b2

= (sinO + co0s0)? + (sind - cos0)?

=2 (sin20 + cos20) = 2
[ (a+ D)2+ (a-b)?=2(a®+ bY)]
282. (1) cos O + sinO = m - (i)
sec O + cosecO = n
1 1
cos® ' sing T

sin6 + cos 6 .
=" -n - (i)
sin 6.cos 6

) ) sin6 + cos©O
sn(m® - 1) = sin 0.cos 0

[(sin® + cos0)? - 1]

sin0 + cos 0O
= ————— (sin?0 + cos20
sin 0.cos 0

+ 2sin0 cosO - 1)

sin 6 + cos 0

= oin0.cosO 0.cos0 X 2sin0 . cosO

[ sin%0 + cos?0 = 1]

=2 (sind + cosO) = 2m
x - xtan?30°
1+ tan?30°
= sin?30° + 4 cot?45° - sec?60°

283. (3)

 eMTIE_oa2 )
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284.

285.

2

X - XX J
1
+ RS
&

&l

—

N—
N

1 2
== 4 x (1)2-(2)?
(2) +4x(1)*-(2)
o X
T g 1
= :13 = Z+4_4
1+
3
3x-x 1
= 3+1 T4
1
= 2x = 1 x4=1
1
= X = 5
(1) cosA + sinA
= /2 cosA - (@)
cosA - sinA = x (let) -—- (ii)
On squaring both equation and
adding

cos?A + sin®A + 2 sinA . cosA +
cos?A + sin?A - 2 sinA cosA = 2
cos?A + X2

= 2 (cos?A + sin?A)

=2 cos?A + X2

= xX*+2cos’A=2

= x2=2-2cos’A

=2 (1 - cos?A) = 2 sin’A
ox=,/9 sin A

sin 6 + cos 6 3
M = A=

sin 6 — cos 6 1

By componendo and dividendo,

sin® + cos 0 +sin 6 —cos 0

sin® + cos 0 —sin 6 + cos 0
3+1

T 3-1
2sin6 4

= 2cos0 ~ 2
= tan6 =2

" cotb = B

". cosec 0 = +/1+cot20

=1+=E=
4
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2

", sin9=ﬁ
16

a4 22
sin® 0 = 25

. V3
286. (2) sin26 = 7 = sin 60°

= 20 =60°= 0= 30°
.. sin 30 = sin 90° = 1
287. (3) Expression

1+2><ﬁ><l 1—2><—3><l
_ 2 "2, 2 2
V31 V31
2 2 2 2
1+@ 1—£
2 ,__2
3+1  43-1
2 2
2+J§+2—J§
T V31 V3-1

(2 8B 1) (8 +1)a-45)

o]
03 -2+3-3+2/3-3+2-3

3-1

4@—2@22\5:\5
2 2
(4) o+ p =90°
=>a=90°-8
= tana = tan (90° - B) = cot f.

sina = sin (90° - B) = cosf

288.

.. Expression

cotp

2 2
+cos” B +sin
tan 3 P P

cot?p + 1

cosec2B = cosec? (90° — o)

= SCC2O(

T 2T
4) tan?® Z —Cos™ —

289. 3

=xsin

TRIGONOMETRY

2
1 1 1 J—
= _ —— X —— X3
=1 (2] =X. ﬁ 2
LS C]
= —4_xx 5
4 -1 3
:>—4 = XX 5
3.2 3
R ey
3-1
290. (3) sinA — cosA = \/_2
On squaring both sides,

sin2A + cos2A — 2 sinA . cosA

1 [(ﬁf -2 _2@}

= 1 - 2 sinA cosA

a2
2-43

2

= 1 -2 sinA cosA =

= 2—4sinAcosA=2—J§

= 4sinA.cosA=2-2+,/3= .3

N

= sinA.cosA= —
4
291. (2) sin (90° - 0) + cos6
= /2 cos (90° - 0)
= cosb + cosb = ﬁ sin®
= 2 cos = ,[9 sinf

oL

cos 0
= sind - 2 x/E
1
:cotG:E

- cosec?0 = 1 + cot20
2
=1+ T
2

o 3
= cosecC = 2

1
=1+2

 eMrE_oad D
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e
—> cosec = 2

T a

292. (2) tan (5——j = ﬁ

a
= cot 5 = J3 =cot 30°

= =30° = a = 60°

o
2
. coso = cos 60° = 5

293. (1) -+ cos 90° =0
. cosl®.cos2°.... cos 180° =0
294. (1) cos 20° = mand cos 70° = n
m? + n? = cos? 20°+ cos? 70°
= cos? (90° - 70°) + cos2 70°
= sin? 70° + cos? 70° = 1
295. (2) tan (90° - 0) = cotO
. tan (bx - 10°) = cot (by + 20°)
= tan (bx- 10°)
= tan {90° - (5y + 20°)}
= bx - 10° = 90° - (by + 209
= bx - 10° = 90° - by - 20°
= 5x+ by = 70° + 10°
=5 (x+y) =80°
80°
5
296. (1) cos 27° = x
= cos (90° - 63°) = x

=>Xx +y= = 16°

= sin 63° =x
. cos 63° = m
= J1- x2
. sin 63°
- tan 637 = cos 63°
X

- \jl—x2

(2) cos2x + cos*x =1
= cos*x = 1 - cos2x = sin?x

297.

", tan?x + tan*x

sin2 x sin% x
cos?x cos*x
cos? x N sin? x
cos2 X sin2 X
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= cos2x + sin?x = 1

298. (4) (1 + sec 22° + cot 68°) (1 -

cosec 22° + tan 68°)

= (1 + sec 22° + tan 22°) (1 -
cosec 22° + cot 22°)

[-- tan (90° — 0) = cotb; cot (90° —
0) = tan0]

1 sin 22°
=1+ +
cos22° cos22°
1 cos22°
1- +
sin22° sin22°

(cos 22°+1 + sin 22°)
= cos22°

(sin 22°-1+ cos 22°)
sin 22°

(cos 22°+sin 22°+1)(sin 22°+ cos 22°-1)

sin 22°.cos 22°

(sin22°+ cos 22")2 -1
sin22°.cos 22°

sin? 22°+ cos? 22°+2 sin 22°. cos 22°- 1

sin22°.cos 22°
1-1+2sin22°.cos22°
- sin 22°.cos 22° -

299. (1) .- xsin® - y cosd =0

= xsinb=ycosb ... (1)
. xsin®@ + y cos30
= sin0O . cos6
= y cosh . sinZ0 + y cos>0
= sin0. cos0O
= y cosd (sin20 + cos26)
= sin0O . cos6
= y cosO = sinb . cosO
= y=-sinbd
From equation (i),
x sinb = sinb . cosO
= x = cosb
sox% + Y% = cos20 + sin%0 = 1

300. (2) secO + tanO = m. (Given) ...(i)

sec20 — tan20 = 1
= (secO + tan0) (secO — tan0)
=1
....(ii)

1
= secH — tanb = —
m
By equations (i) + (ii),

2secO=m+ —
m

m? +1

e =
= sec om

By equation (i) — (ii),

301.

302.

303.

TRIGONOMETRY

1
2tan0=m- —
m
tan® = *-1
= tan0 = o
tan0
. sinf =

secO

m2-1 2m m2 -1

om CmZ+1  mZ+l
@) (a2 - b?) sinb + 2ab cosb

= (a® + b?)

On dividing by cos®,

(a2 - b?) tanb + 2ab

= (a2 + b?) sech

On squaring both sides,

(a2 - b2 tan20 + 4a2b? + 4ab
(a2 - b?) tanb

= (a2 + b?)? sec20

= (a2 - b2)2 tan20 + 4ab
(a2 - b?) tanb + 4a2b?

= (a® + b?2 (1 + tan20)

= (a® + b?? tan20 - (a? - b?)2
tan26 4ab (a2 - b2)2 tanb +
(a2 + b2) - 422 =0

= tan20 {(a® + b?)2 - (a? - b3
- 4ab (a? - b?) tanb + (a2 - b?)2
=0

= 4a?b? tan20 - 4ab (a2 - b?)
tan® + (a2 - b%2 =0

= {2ab tanb - (a® - b?A)}2 =0

= 2abtand - (a2-b%) =0

2_p2

= tanf = “oab

(4) 2y cosb = x sind ..(1)

2x sech — y cosech = 3

= Z.M . secO — y cosecH
sin 0

=3

= 4y cosech — y cosecH = 3
= 3y cosecH = 3

3
0= sin0

= Y= 3cosec

From equation (i),

2 sin6 . cosO = x sin®

= x=2cosb

5 X2+ 4y2 = 4 cos?0 + 4 sin20
=4 (cos20 + sin20) = 4

cotf +cosec 6-1

cot® - cosec 6 +1

()

(we have taken (cot 6 — cosec 6 + 1)

instead of (cot 0 + cosec 0 + 1) as
denominator)

 SMTE_oar )
SME-945

cotO + cosec 0— (COS6029 - cot? 9)

cotO-cosec 6+1

(cot 6 + cosec 6) — (cosec 6 + cot 0)

(cosec 6 —cot 6)

304.

305.

cotO —cosec 6 +1

(cot6 + cosec 0)(1 - cosec 6 + cot 0)

cot® —cosec 0 +1
cotO + cosecO

cos 0 1
sin©® * sin 0

cosO+1
sin 0

-
(2) sinb = 13

cosb = /1 -sin? 0
2
_ 1_(3j
13

\/1_ 25 \/169—25
"V o169 TV 169

5 12

Jtan0 +cot® = 75 T =
tan6 + cot6 125

\/25+144 169
60 V60

13

= 2415

(3) Expression

2sin0
= cos 9(1 +tan? 9)

N
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2sin0
= cosO.sec?0

2sin6
secO

[-+ cosb . secO = 1]

= 2 sinb . cosO = sin20
306. (3) tan0, = 1 = tan 45°
= 0,=45°

1

Again, sinE)2 = E = sin 45°
= 0, =45°
. sin (0, + 0,) = sin 90° = 1
(2) tanb (1 + sec20) (1 + sec40)
(1 + sec 86)

1
= 1 1+
_tane(+cos29J (

[ en)
cos 80

cos 20 + l) cos 40 +1
cos 20 cos 460

cos80+1
cos 80

2cos20
cos 20

307.

1
cos 46

= tan0 (

2cos? 20
cos 40

= tan0

2cos? 40
cos 860
[+ 1+ cos26 =2 cos20]

tan 0.cos? 0.cos 20.cos 40
) cos 80

2sin 6 cos 6.cos 20.cos 460
: cos 80
[2sin0.cosO = sin20]

sin 260.cos 26.cos 40
cos 860

sin 80
= cos80

2sin 460.cos 40
cos 86
= tan80.

sin x sin x

+ -
308. (4) l+cosx 1-cosx 4

sin x(1 - cos x) + sin x(1 + cos x)

= (1+cos x)(1-cosx)
=4
sin x — sin x.cos x +sin x + sin x.cos x
= 1 2
—Ccos” x
=4

TRIGONOMETRY

2sin x
I
sin® x

= 2 sinx=1

= sinx = E = sin30°
= x = 30°
sin65°  sin(90°-25°)
309. (2) c0s25° = oS 950
cos 25°
= cos25° ~ 1
310 .(2) sinb + cosecHd = 2
1
= sin 0 + =2
sin 0

= sin?0 + 1 = 2 sind

= sin?0-2sinf+1=0
= (sin6-1)2=0

= sinf=1

1

. cosecO = — =1
sin 0

- sin'?%9 + cosec'®®9=1+1=2

X

11.(1) si 1°=
3 (1) sin 3 y

. cos31° = 41 _sin?31°

\/I‘X_Q \/M
B v TV v

y
X

. sec 31° = \/yz_iz

. sec31° - sinb9°
sec 31° - sin (90° - 31°)
sec 31° — cos31°

y oyt
\/U2 52 y
v’ - > -x?)

Wy? - x?)

2
y2 -2+ x2 x

y\/yQ—XQ - y\/yQ—XQ

312. (3) sec245° — cot245° — sin230° —

sin260°

 eMr_oaa )
SME-946

a3 (5]

9o 1.1 3
T T4 4
1.8 .3 3
T4 4" 4 4~
313. (1) Expression
(sin 6. cos ecH)(tan 6.cot 6)
- sin2 @ +cos? 0
_ 1x1 _1
1
314.(3) a® + b® = (a + b)® - 3ab
(a + b).

*. cos®0 + sec®0 = (cos0 + sec0)® —
3 cos0. sech (cosb + sech)

3
(8] -ar
[-+ cosO + sech = @

=3/3-3/3 =0

T
315. (2) tanf = ﬁ =tan &

3
e E
Y= 3
7n Tn_n
a+b="T9 2a=75"3
7n —4n ki
B 12 T4
b
tanoc:tanz =1
316. 4 X
Y Z
XY = 2./6 cm

XY -YZ =2 cm. ...(d)
L XZ? = XY? + YZ?
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TRIGONOMETRY

= X722 -YZ? = (2\/6)2 |: sin(90°-6) = C?S 9;:| - PA = x_2 +x_2 — \/_ —
cos(90°-0) = sin 0 . ) 9 ~Nx© < X
= XZ*-YZ? = 24 = tan 80° or cot10° . QA=PQ=PA=x
x72 _y72 i 2_4 319. (1) cotO + cosecH — 1 .. Z PAQ = 60°
XZ -YZ 9 cot —cosecH +1 321.(1) 0 < ¢ < 90°
=>XZ+YZ =12 ....(ii) cot9+cosec9—(cosec29—00t29) - 0<sing <1
e seeX 4 tan X = EJFE cot6 —cosecH +1 sin¢:3x_2
Xy XY 4

(cot@ + cosec@) - (cosec@ - cot@)(cosec@ + cot@)

cotf — cosect +1

XZ+YZ 12
=Xy T 26 T V6 (cot 6 + cosecO)(1 - cosech + cot 6)

1
when, x=1, sin¢:z

317. (4) secO + tan® = 2 cot 0 - cosect +1 x=92 = Sin¢=%=1

. sec?0 — tan?0 = 1 = cotO + cosecO
= (secb + tan0)(secb — tanb) n n n
- A cot— —tan— - 2tan—
1 A 322. (1) cot 33 6
320.(3) P S
= secO — tan0 = ©) b .
2 cos ) sm5 n
. secO + tan6 + secb - tan6 e - 2t E
1 \ B sinﬁ cosﬁ
= 2 +—= ,?&
2 . =
5 5 o R cos? o sin? L
= 2 sech = 2 = secO = 1 32 32—2tani
PA = PR T T 16
Again, (secb + tanb) — (sec6 — tan6) sin— x cos—
) /APB = ZARB = 45° 32 32
=2-= IfPR = Jox:
2 \/_x 2COSL 1
3 3 x 2 tanig
= = PB= "7 - in— -
= 2tan0 5 = tan6 1 ﬁ 2sin 32 .Ccos 32
tan0 3 5 3 From A APB [cos20 — sin%0 = cos26)
= sinf = S€C9=4T4=5 AB b'e ) T
318. (3) Expression tan45° = pg — AB=PB= E o8 16 _9¢an- "~
= 8 cos 10°. cos 20° . cos 40° = T 16
sin —
2sin10°.cos 10°.cos 20°. cos 40° =
= ( ) [ sin 20 = 2sin 6.cos 6]
sin 10°
_ (2Sin 20°.cos 20°.cos 40°j COS% sin%
- i (o] = 2 ——— — ——
sn10 sin T cos T
[-+ 2 sin0 . cosb = sin20] 16 16
2sin 40°.cos 40°
= in10° cos2- X _sin2
st 9 16 16
sin 80° sin 80° = sin 1L .cos 1L
= sin10° ~ cos(90°-10°) 6 6
sin 80° cos10° 4cos ™ -
= cos80° " sin10° _ ——>=4cot—
= LT 8
sin—
323. (4)
 evroar
SME-947
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TRIGONOMETRY

(a2 - l)cot2 o+ (1 - b2)cot2 )

(a2 3 1) cos? [0}

0 (1) 0
S

sin? 0

(a2 -1 cos? (1).sin2 0+(1- k)2)cos2 0.sin? o

sin? 0. sin 0

a? cos? (1).sin2 0 — cos? 0. sin? 0

+cos? 0.sin? o - b2 cos? 6.sin? [0}

sin? (1).sin2 )

sin? 0.sin2 0 - cos? 0. sin? 0 + cos? 0.sin? - cos? 0.cos? [

[+ sin® = bcos ¢;cos 6 = bsin ¢]

sin? 0. sinZ 6

sin? 6 - cos? 0 - cos? (1).sin2 0 + cos? 0.sin? [0}

sin? 0. sin 0

324.

325.

(sin2 0 —cos? 0) (sin2 0 + cos? 0) -

= 0=45°

sin? ¢.si

sin? 0 - cos? 0. sin?6 - cos? 0 +c

cos? ¢.sin20,: cds2bisin? ¢
W2 VO (3
= \/5 tan (ZXTALSOJ +1

bs2 6.sin? ¢

sin? 0. sin 0

=43 tan30° + 1

:ﬁx%‘H:l‘H:Z

sin? 0(1 - cos? 0) — cos? 6(1 - sin? 9), .
) ) 326. (2) Expression,
sin” ¢.sin” 6
_ 1 1
- 2 2
sin? 0.sin? ¢ — cos? 6.cos? ¢ I+tan®6 1+cot”6
- sin? 0. sin 0 _ 1 N 1
sec?  cosec?0

1 cos20 cos? o b2
- sin?¢ sin?0 ~ a2 -
a? -b?

a2

(8) sec?0 + tan?0 = @

and sec?0 - tan?0 = 1

*. sec*0 — tan*0

= (sec?0 + tan20) (sec?0 — tan?0)

- B x1=43

(8) msin ® =1 and
mcos O=1
nsin 6 1
ncos 0

cot?0 = 1]
= co0s20 + sin20 = 1

=1]

1
tan 6 + =2
(3 tat tan 6

327.

=tan%0+ 1=2tan 0
=tan20-2tan0+1=0

= (tan6-1)2=tan6-1=0
=tan6=1

L tan®0+———=1+1=2
tan“ 0

(2) sin A=cos B

= sin A = sin (90° - B)

328.

. tan 0 = 1 = tan 45°

= A=90°-B

[+ sec?0 — tan?0 = 1; cosec?d —

[-+ cosO . secO = 1; sinO . cosecO

329.

330

= A+B=90°
s ZC =90°
. cosC=cos90°=0

2

= 2 sinb. cosb = 1

= sin260 = 1 = sin 90°
= 20 = 90°

= 0=45°

". sin6 - cosO

= sin 45° — cos 45°

(1) sin6. cosO =

11
- % =0

cos 0 cos 0

. (1)

1-sin® 1+sin® 4

cos 0(1 + sin 0) + cos O(1 — sin 0)

=

(1-sin0)(1 +sin0)

cos 0 +cos0.sin 0 + cosO —cos 60.sin 0

=

331

1-sin20
=4
2cosH
=4
cos20
1 0o -
cos0 =2 =cos 0= 9
= cos 60°
= 06 =60°

.(4) x2 = sin? 30° + 4 cot? 45° —
sec? 60°

Il
I
~
N
+
2
=
S
|
S
S

332.(2) 7 sin%0 + 3 cos20 = 4

= 4 sin%0 + 3 sin0 + 3 cos?0
=4

= 4 sin?0 + 3(sin?0 + cos?0) = 4
= 4sin’0=4-3

[-- sin20 + cos20 = 1]

= 4sin’0=1

1
. 2 P
= sin“0 = 1

C eMTI_oar )
( SME-948 )


http://www.tracker-software.com/buy-now
http://www.tracker-software.com/buy-now

1
= sin0 = 9= sin 30°

= 0 =30°
. secO + cosecO
sec 30° + cosec 30°

2

= \/5 + 2
333.(3) tanO + cot0 =5

On squaring both sides,

(tan® + cot0)? = 25

= tan20 + cot20 + 2tan0. cotd =

25

= tan20 + cot?0 + 2 = 25

= tan20 + cot20 = 25 -2 =23
334.(2) 5 cosO + 12 sin0 = 13

= 5 cosb - 13 = 12 sind

On squaring both sides,

25 c0s20 + 169 — 130 cos0

= 144 (1 - cos20)

= 25 c0s20 — 130 cosO + 169

= 144 - 144 cos20

= 144 cos20 + 25 cos20 - 130

cosO + 169 - 144 =0

= 169 cos20 — 130 cosO + 25

=0

= (13 cosO0-5)2=0

= 13 cosb-5=0

= 13 cosb =5

-
= cosb = 15
OR

5 cosO + 12 sinf = 13

2 e E . e
= 13 coso + 13 sinO = 1
-+ cos20 + sin20 = 1
el B
- cos® = 75

335. (3) tan 45° = cotO
= tan 45° = tan (90° - 0)
= 45°=90°-0
= 0 =90°-45°=45°
180° = nt radian

45° = x 45°

TRIGONOMETRY

= A+B=2x60°=120°
C =180° - 120° = 60°

sin — = sin 30° = —

2 2
337. (1) cos20 + sin?0 =1

cos?0 — sin%0 =

3

= (cos20 + sin20) (cos20 — sin20)

1
3
= c0s20 - sin?0 = <
By equations (i) + (ii),

1 4
2cos?0=1+—- ==

3 3

= cos20 = g

From equation (i),

g +sin?0=1

= sin?0=1- 7 =

373

1

3 1

0 O _

tan?0 = 23
3

338. (3) tan 80° . tan 10° + sin270° +
sin220°

= tan (90° - 10°) . tan 10° + sin?
(90° — 20°) + sin220°
= cot 10° . tan 10° + cos220° +
sin220°
=1+1=2
[-- sin (90° - 0) = cosO; tan (90° —
0) = cot0; tanb . cotd = 1]

339. (2) sin 27° = sin (90° - 63°)
= cos 63°
[+ sin (90° - 0) = cos 0]

sin27° cos63°
(COS 63°j * (sin 27°j
sin27° sin27°
- (sinZ?"j * (sin27°j
=1+1=2
340.(2) /2 tan20 = /6

J6
= tan20 = —= =
an \/5 \/g
= tan20 = tan 60°
= 20 =60°= 0 =30°
. sind + ,/3 cos0 - 2 tan20
= sin 30° + /3 cos 30° - 2 tan?30°
1 B (LY
= ) + 43 X 9 - Jg
T YT
SME-949

1 3 2

9 to73
3+9-4 § 4

- 6 6 3

341. (3) tano = 2
ooosec?a = 1 + tan?0 = 1 + 22
=1+4=5
sina
sin® o + cos® o
sina

3 (sin:g(x + cos3a]

Expression =

Cos™ o
0083 o COS3 o

sino 1 1

cosa  cos®o (tan®a +1)

= tana . sec2a . ;
(tan3a+1)
_oxsx L -1
(2%+1) 9

342. (1) sin0 + cosf =1
On squaring,
(sind + cos0)? =1
= sin%0 + cos?0 + 2 sinf. cosO
=1
—> 1+ 2sind .cosf =1
—> 2sinf.cosf=1-1=0
= sinf@. cosf =0

sin 6 + cos 6
343.(4) sin@ -cos0 3
= 3 sinb - 3 cosb = sinO + cosO
= 3 sinb - sinb = 3 cosO + cosO
= 2 sinb = 4 cos0O

= sinb = 2 cosb

= tanb = 2

. sec20 = 1 + tan?0
=1+4+4=5

", cos20 = 5

*. sin%0 = 1 - cos20
1 4

1-— = =

5 5
*. sin%*0 — cos*0
(sinZ0 + cos20)( sin%0 —cos20)
sin20 — cos20

4.1 3
5 575
C+D
344. (3) sinC - sinD = 2 cos 9 -
. C-D
sin 2 =x
Nlustration

N
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TRIGONOMETRY

sin (A + B) z= a sinf = 4sin’0=1= 2sin0 =1
= sinA . cosB + cosA . sinB X+ 2 1
sin (A-B) = a® cos?). cos®0 + a® cos?. = sinf = 9

= sinA . cosB - cosA . sinB

sin?p + a2 sin%0
. sin (A + B) - sin (A - B)

= a® cos?0 (cos? + sin?¢) + a® | 856. (2) y = 2sech = sech = v

=2 cosA . sinB sin20 2
Ifet’A-'-B-:C;A_B:D = a2 cos?0 + a2 sin20 X
.. On adding, — & (cos20 + sin%6) = a® and x = 3 tan® = tan6 = 3
- C+D 350. (4) Sec150 = cosec150 + sec’® - tan®0 = 1
2 ) = secl50 = sec (90° - 150) y? X2
On subtracting, = 150 = 90° - 150 =4 "9 ° 1
g D = 150 = 90° - 150 2
2 = 150 + 150 = 90° =5 =1
" sinC - sinD = 2 cos €+D . = 800=90 357. (4) rsinb = /3
2 :9=900=30 rcosf = 1
~ C-D 30 On scé[uaring and adding,
sin =/ 351.(3) tand = tan30° . tan 60° r’sin”0 + r’cos’0 = 3 + 1

345. (1) sinA + sin’A = 1 1 = 1 (sin®0 + cos0) = 4
= sinA = 1 - sin®A = cos?A :>tan9=ﬁx 3=1 312=43r=ﬁ=2

. cos?A + cos’A rsin®
= cos?A + (cos?A)2 = tan0 = tan45° Again, o6 " J3
_ 2 2 = 0=45°
= COS"A +sin"A = 1 . o o :>tan6=£=tan60°
346. (1) For 0° < 0 < 90° 352.0) %9 =2 x 45° =90 ~ 0= 60°
o . xpression =
Z?iieczscgf;@_bgcause cos® = 1 =(1 +Iazan29) . (1 - sin20) 358. (2) xtan 60° + cos 45°
- 9 =sec20 . cos20 = 1 = sec 45°
. 2 o0 2 [+ sec20 — tan20 = 1 = sin20 1
347. (1) 5sin”® + 4 cos 6—2 + 0520: sech . cosh = 1] - \/§X+E=\/§
= 10 sin?0 + 8 cos20=9 353.(3) rsinf=1 ... (i)
On dividing by cos20, rcos0 = ﬁ ..... (ii) N ﬁx _ ﬁ _ L
) ) On squaring and adding both V2
10sin®6 8cos"6 9 equations, 9_1 1
cos? 0 cos2p  cos?0 r? sin?0 + r’cos?0 =1+ 3 = J3x= ﬁ = ﬁ
- 9 sec20 = 12 (sin%0 + cos20) =4
— 10 tan20 + 8 = 9 (1 + tan26) = =4 L&
= 10 tan®0 + 8 =9 + 9 tan?0 . rsine 1 V6
= 10tan?0-9 tan?0=9-8 Again. 77 g = J3 12
=tan’0=1=tan 0 = + 1 1 2+l = _] +1
= tan0="T= 6
b 3
'.'0<9<2, Sotanf =1 4 _l+1_z
r? tanf = ﬁ 6 6
348. (2) sec? 17° ; - _ e 3 859. (3) sin (2x - 20°) = cos (2y +20°)
tan®73 354. (1) sin = —— = sin60° = sin (2x-20°)
17°. sec 73° 2 = sin {90° — (2y + 20°)}
= sec? 17° - cot? 73° — sin 17° . = 06=60° = 2x-20°=90° -2y - 20°
sec 73° ~- tan (6157 = 2x+ 2y = 90°
= sec 17° - cot? (90° — 17°) — = tan (60° - 15°) = tan 45° = 1 = 2(x+y) =90° = x+y=45°
sin 17° . sec (90° - 17°) cosec 0 +sin6 _ E s tan (x+ y) =tan 45° =1
= sec? 172 — tan? 17° - sin 17° . | 320 V) Cocec 0-smo ~ 3 360. (2) a2 secx— b2 tan2x = 2
cosec 17° = 5 cosech - 5 sinf = a?(1 + tan2y - b? tan?x =
=1-1=0 = 3 cosecO + 3 sin0 = @+ & tan2x - b2 tan2x = 2
[-+ cot (90° - 0) = tanb ; sec (90° = 5 cosecO — 3 cosecO — o tanZx— b2 tan2x = ¢ — a2
- 0) = cosec 0 ; sec?0 - tan20 = 1; = 5 sin® + 3 sin6 = tan2x (a2 - b?) = 2 - a2
sin® . cosecO = 1] = 2 cosecO = 8 sin0 9 9
349. (4) x= a cos0. cosd 1 ) — tanZx = cT-a
y = acosb. sind = sin® ~ 4 sinf a? - b2
e orn )
SME-950

N
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. secZx + tan?x
1 + tan2x + tan2x
=1 + 2 tan3x
2(02 - az)
a?-b?
a®-b% +2¢%-24>
a?-b?
-b2% +2¢% - a?
a?-b?
b2 +a?-2c?
b2 - a?
3) (1 + sec 20° + cot 70°) (1 —
cosec 20° + tan 70°)

= (1 + sec 20° + tan 20°) (1 -
cosec 20° + cot 20°)

[-- tan (90° - 0) = cotb; cot (90° —
0) = tan0]

=1+

361.

1 sin 20°
=1+ +
cos20° cos20°
1- 1 cos 20°
sin20° sin20°
( c0s20°+1 + sin 20° )
cos20°
( sin 20°-1 + cos 20° )

sin 20°
(sin 20°+ cos 20°+1)(sin 20°+ cos 20°-1)
- sin 20°. cos 20°
(sin20°+ cos 20")2 -1
sin 20°.cos 20°
sin2 20°+ 0052 20°+2 sin 20°. cos 20°-1
sin 20°.cos 20°
1+ 2sin20°.cos 20°-1

sin 20°.cos 20°
362. (3) tan?0 + tan20 = 1
= tan?0 (tan20 + 1) =1
= tan?0 .sec20 =1

= tan20 = = cos20.

sec20
. cos*0 + cos20 = tan?0 + tan20
=1

363. (3) 8 (sin®0 + cos®0) — 12 (sin*0 +
cos0)
= 8 {(sin%20 + cos20)3 — 3 sin20 .
c0s20 (sin20 + cos20)} — 12 {(sin20
+ c0s20)2 — 2 sin260 cos20)}
=8 (1-3sin20. cos20) - 12 (1 -
2 sin20 . cos20)
=8 - 24 sin20 . cos?0 - 12 + 24
sin20.cos20 = -4

364.(3) tan 30. tan 70 =1

TRIGONOMETRY

1

tan 70
= tan 360 = tan (90° - 79)

= 36 =90°-76

= 30 + 76 = 90°

= 100 =90° = 0 = 9°

. tan (0 + 36°) = tan (9° + 36°)

= tan 39 = = cot 79

=tan 45° =1
365. (4) Expression
sin 0 sin 0
= 1+cosO 1-cosO

sinO (1 — cos0) +sin0(1 + cos 0)

(1+cos0)(1-cos0)

sin 6 — sin 6.cos0 +sin 6 + sin 0.cos 0

1-cos?0
2sin® 2

= 5~ = . = 2cosecb
sin“6 sin6

8
366. (3) tang = E

sec?g - tan?g = 1
= sec?pg = 1 + tan?g

82
1(j
15

64 225+64 289
225 225 225

289 17
= secp = 2_25:E

. Expression

1+

1-sin®

1+sin0

(1-sin0)(1 —sin0)
= V(@ +sin0)(1-sin0)

_ /(1 - sin 9)2
1-sin’0
, 1-sin 9]2 B
cos2 0

1 3 sin 0

= =secO-tan0
cosO cos6

17 8

15 15
17-8 9 3

1-sin6
cos 0

15 15 5
367. (4) Expression

sinf +sin¢ cosO—-cos¢

= cosO+cosd sinO-sin
e o1 )
SME-951

(sin 0 + sin ¢)(sin 6 —sin ¢) +
(cos0 —cos ¢p)(cos 0 + cos §)
(cos 0 + cos ¢) (sin 6 — sin ¢)

sin? 0 — sin? o+ cos? 0 — cos? [0}
(cos 6 + cos ¢) (sin 6 — sin ¢)

(sin2 0 + cos? 9) - (sin2 o+ cos? ¢)

(cos 6 + cos ¢)(sin 6 — sin ¢)
1-1 _
- (cos 6 + cos ¢)(sin 6 — sin ¢) B
368. (*) cotO = 4 (Given)
5sin6 + 3cos 0
5sin6 - 3cos 0

Expression =

551n9 N 3cos6

_ _sin® sinB
- 551n9 _ 3cosb
sin 0 sin 0

[On dividing numerator and denomi-
nator by sin0]

5+3cotd
= 5-3coth

5+3x4 5+12 -17
“5-3x4  5-12 7
369. (4) c0s220° + cos?70°
= cos2(90° - 70° + c0s270°
= sin270° + c0s270° = 1
[cos (90° — @) = sing]
370. (4) cosA + cos2A =1
= cosA = 1 — cos?A = sin2A
sin2A + sin®A
= sin?A + (sin2A)2
= sin?A + cos?A = 1
371.(3) sinO + cosecH = 2

1

= sinf + — =2
sin 0

= sin20 + 1 = 2sind

= sin20 - 2sin® + 1 =0

= (sinf-1)2=0

= sin6-1=0

= sinf =1

. cosecH =1

sin70 + cosec”0
=17+ ()7 =2
372. (1) 2y cosO = x sinf
2ycos0
= x= —
sin 6
2x secO — y cosech =3

2 x 2 xycosb.sec

= —ycosech =3

sin 0
= 4y cosecb — y cosecd = 3
= 3y cosecd = 3

N
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TRIGONOMETRY

=sin6

= =
Y= cosech

From equation (i),
2 x sin6.cos0
xX= """~ — =2cosb
sin 0
X+ 4y2 = (2c0s0)? + 4 sin%0
=4 (cos?0 + sin?0) = 4

1
373. (2) sin20 — cos20 = 7

.. sin*® - cos*® = (sin2%0 + cos20)

1
(sin20 — cos20) = 7

sin? 63°+sin? 27°
co0s217°+cos? 73°

374.(2)

sin? 63°+ sin2(90°— 63°)
cos? 17°+cos2(90°—17°]

sin? 63°+cos? 63°
c0s217°+sin?17°
=1

-+ sin (90°-0) = cos 6;
c0s(90°-0) = sin 6;
sin®@+cos?0 =1

375. (2) cos?20° + cos®70°
= c0s?20° + cos? (90° - 20°)
= c0s220° + sin?20° = 1
[-- cos (90° — 0) = sin 0]
376. (1) a sin 45° . cos 45° . tan 60°
= tan245° - cos 60°

1 1 1
:aXﬁxEx 3=1—5
V8a 1

Z 9 T2

1
= J3a=1 =a="7z
8377. (3) 3 sinO + 4 cosO =5

3 0 4 0=1
= 5 sin6 + 5 cos0 =
sin%0 + cos20 = 1

. sin@ = —, cos0 =

5 5
378. (2) sinx-cosx=1
sinx+ cosx=y ... (ii)
On squaring and adding both
equations,
sin?x + cos?x - 2sinx.cosx +
sin?x + cos?x + 2sinx . cosx
=1+ y2
=>1+1=1+1?
= yP=1=y=1
379. (4) sin (3x-20°) = cos (3y + 20°)
= sin (3x- 20°)

= sin {90° - (3y + 20°)}

[-- sin (90° - 0) = cos0]
= 3x-20°=90° -3y -20°
=70° - 3y
= 3x+ 3y = 70° + 20° = 90°
= 3 (x+y =90°

90°
= x+y= 3 = 30°
cosa cosa
380. (1) m= COSB; n= sinp

(m? + n?) cos2[3

cos?a N cos?a )
= | cos? B sin2B cos™B

1 1
= 2 _ 2
cos“o (Coszﬁ sinz[}] cos™f
sin2[3+cos2[3]

_ 2 2
= cos“a . cos™f ( sin2 B-COS2B

COS2 a

T sin?p
381. (2) tan 315° . cot (-405°)

= —tan 315° . cot 405°

[cot (-0) = — cotb]

= — tan (360° - 45°) . cot (360° + 45°)
= — (-tan 45°) . cot 45°
=tan 45° . cot 45° =1
(4) tan (- B) = 1 = tan 45°
= a-f =45°

n2

382.

2
sec (o + PB) = ﬁ = sec 30°

= a+fp=30°
On adding (i) and (ii),

2a=45°+30°=75°:>oc=?

10

= 375

383. (4) tan0O + cotd = 2

1

:>tan6+?ne=2

tanZ0+1
tan©

tan20 + 1 = 2 tan®
tan?0 -2 tanf+ 1 =0
(tan6-1)2 =0
tan0-1=0
tan0 = 1
cotd =1
S tan™@ +cot9=1+1=2
384. (3) cosx = siny
cosx = cos (90° - y)
x=90°-y

[-+ cos (90° — O = sinb)]
= x+y=90° .. (i

CSMI_OED )
SME-952

SR 2 U R TV

Uy

Again,
cot (x - 40°) = tan (50° - y)
= (cot (x-40°)
= cot {90° - (50° - y)}

[+ cot (90° -0) = tan6]
= x-40°=90°-50°+y
= x-40=40+y (i)
= x-y =40+ 40 = 80° (id]
On adding equations (i) and (ii),
X+ y+x-y=90°+ 80°

= 2x=170°
170°
= x= —, =85

From equation (i),
= 85° + y =90°
= y=90°-85°=5°
385. (3) cosecZ60° + secZ60° — cot260°
+ tan?30°

2V (LY, (LY
") TP B B
4, 4x12 16 1
=3 *t*T 3 T3 7°3
(3) sinO + cosecd = 2

1
= sinb + —;

386.

=2

sin?0 +1
sin®

sin20 + 1 = 2 sin®
sin20 - 2sinf + 1 = 0
(sin-1)2=0
sin6 — 1
=0=sinb-1

. cosecO =1

. sin™ + cosec™®=1+1=2
(2) sin A + sinA = 1
= sin A = 1 - sin?A = cos?A
. cos®A = sin?A

. cos?A + cos’A
= cos?A + sin?A = 1

L

387.

388. 2) C
A B
ZCAB = 90°
. cosA =cos 90°=0
B AB c AC
cos _—Bc,cos __BC
. cos?A + cos?B + cos?C
AB2  AC?
=0+ —5 + -5
BC BC

N < J
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BC?
= =1

_ AB?+AC?
N BC?

BC?

7
389. (1) rsinb = 5

73
e:

r CoSs )

7

rsin® o

rcos6 7\/5

2

2 1
73 V3
= tan6 = tan30°

= 0 =30°
(3) Expression

7y
= tanf = )

290.

8sin 0 + 5cos 0

~ sin®0-2cos®0 +7cos
Dividing numerator and denomi-
nator by cos®0

8sin® 5cos0

cos®0  cos®@
sin®® 2cos®0  7cos®

cos20  cos®@

cos> 9

8tan0.sec?0 +5sec? 0
tan®0 -2+ 7sec?0

8tan@(1+ tan® )+ 5(1 + tan> 6)
tan30-2+7(1+ tan? 0)
8(1+1)+5x2
- 1-2+7(1+1)

16+10
“1-2+14
2 _,
13
391. (2) 4 sin?0 = 3

= sin?0 =

ﬁ%lw

= sin0 = 7 = sin 60°

= 0=60°

. tan6 - cot—

2
= tan 60° - cot 30°

=5 -5 =0

cos20-3cosh +2 _

392. (4) sin20
= c0s?0 - 3 cosO + 2

= sin%0 = 1 - cos?0

= 2cos?0-3cosh+1=0

393.

294.

TRIGONOMETRY

= 2 c0s20 -2 cosO - cosh + 1 =
0

= 2 cos0 (cosO—1) -1 (cosb - 1)
=0

= (2 cosb-1) (cosbO-1)=0

1

= cosb = 5

ascosO#1as6>0

. cosO = cos 60°

= 0=60°

(2) cot 17°. cot 783°
cotl17°

cot17°.sec? 68°

= cot 17° . cot (90° - 17°) . cos?
22° + cos? 68°

=cot 17° . tan 17° .
cos? (90° - 22°)

= c0s222° + sin22° = 1

[-- cot (90° - 0) = tan® ; cos (90° —
0) = sin0]

(3) sin® - cos6 =0

= sin6 = cos6

= tan6 =1 = tan 45°

= 0=45°

. sech + cosecOd

sec 45° + cosec 45°

22 =23

. cos222° +

cos222° +

2tan53° cot80°
395. ) " 5i37° ~ tan10°
2tan(90°-37°)  cot(90°-10°)
- cot37° - tan10°
2cot37° tanlO°
T cot37°  tanlO°
=2-1=1

396.

397.

(2) The minimum value of
atan®x + b cot’x = 2./ab

. The minimum value of
tanx + cot?x = 2

X

y
. cos 69° = cos (90° - 21°)
sin 21°

(1) cos 21° =

f 2 X2

= _ o = __2

1-cos” 21 y
y2—x2

oy

y

. cosec 21° = ———
/yz_xz

. cosec 21° — cos 69°

.y
- \/yz—xz y

 SMI_oE2 )
SME-953

398.

399.

400.

401.

402.

2 2 2 2
PP x
== = _[9 2

y/yz_xz Yyy - x
Maoa:p=2:1
Sum of the terms of ratio
=2+1=3

o+ B =90°
. % 900 600
.o = 3 X =
B =30°
cosa  cos60°

1
L __2
cosp = cos30° ~ [3
2
=1:,3
(1)

7 cos?0 + 3 sin20 = 4
= 7 (1 - sin?0) + 3 sin?0 = 4
= 7 -7 sin0 + 3sin0 = 4
= 7-4sin’0=4
= 4sin’0=7-4=3
. 26 E
= sin“0 = 2
3
= sinE):£
- 0<06<90°
= 0=60°
3) tand i
(3) tand = 3
3sin0+2cosH
Expression =

3sinf-2cos6
On dividing numerator and de-
nominator by cos0,

3sin® 2cosH
+

cos 6 cos 6
= SSin9_2cose

cos 0 cos 0
3tan6+2
~ 3tan6-2

3><é+2

_ 3  4+2 6
= 4 _=3

3x=-2 " 4-27 9
3

(3) sec (4x - 50°) = sec (50° — X
= sec (4x - 50°) = sec (90° -
(50° - x) = sec (40° + X)

= 4x-50°=40° + x

= 4x- x=50° + 40°

OO

3

= 3x=90°= x= = 30°

(1) cosb53° - sin37°
= cos (90° - 37°) — sin37°
= sin37° - sin37° = 0
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TRIGONOMETRY

403

U

suuvuudd U

U

. (2) cosecO + sinb =

N | o

. 5
+sinf = —
sin 0 2

1+sin’0 5
sind 2
2 sin?0 + 2 = 5 sinf
2 sin?0-5sinB +2 =0
2 sin?0 -4 sin@-sinf+2 =0
2 sind (sin6 - 2) - 1 (sin6-2) =0
(2 sinO-1) (sin0-2)=0

2sin6-1=0
2 sinb = 1
sind = 5 because sinf = 2
cosecH = 2
) 1 3
. cosecO - sinf = 2 — 2 =9

404

405

.(2) sin (2a + 45°) = cos (30° - a)

= sin (2a + 45°)

= sin {90° - (30°-a) }

= sin (2a + 45°) = sin (60° + a)
[+ sin (90° - 0) = cos0]

= 2a + 45°=60°+ a

= 2a- a=60°-45°

= a=15°

. (4) Expression
= cot10°.cot20°.cot60°.cot70°.cot80°
= (cotl0°.cot80°) (cot20°.
cot70°).cot60°
={cot10°.cot (90°-10°)}
1
{cot20°.cot(90° — 20°)}. _3
=(cotl0°.tan10°)
1
(cot20°.tan20°). \/5

u Jud U

1 1
=1.1.\/§=\/§

-+ cot (90°-0) = tan0; tan0O.cotb = 1]
406.

@)
7 sin%0 + 3 cos20 =4
On dividing by cos?0,

7sin®0 3cos20 .

cos2 0 cos2 0 cos20
7tan20 + 3 = 4 sec?0 = 4 (1 +
tan?0)
7tan20 + 3 = 4 + 4 tan20
7tan0 — 4 tan20=4 -3
3tan20=1

2 L
tan?0 = 3

1

= tanf = ﬁ
407. (2) Expression

(1 + tanzA) cotA

cosec?A
sec2A . cotA . sinZA
(sinA . cosecA = 1)

1 cosA
= —COSZA “sinA - ST A
sinA
= cosA " tanA

408. (4) sin (A — B) = sinA . cosB -
cosA . sinB

cos (A-B) =cosA . cosB + sinA .

sinB
sin(A - B)
cos(A - B)

sinA.cosB - cosA.sinB
~ cosA.cosB + sinA.sinB

= tan (A-B)
sinA.cosA B cosA.sinB
_ cosA.cosB _cosA.cosB
~ cosA.cosB  sinA.sinB
cosA.cosB cosA.cosB

(Dividing numerator and denom-
inator by cosA cosB)

tanA - tanB

~ 1+tanA.tanB
409. (4) sec 330° = sec (360° — 30°)
o2
= sec 30° = @
[-+ sec (360° — 0) = secO]
1
410. (1) tanA +cotA ~
1
cos A

sin A

= =X

sin A
cos A
1
sin?A + cos?A
sinA.cosA
1
1
sinA.cosA
11z

6

T
sin (271' —gj

-+ sin (360° - 0)
sin (2w - 0) = —sin 0]

+

=X

= Xx= = sinA. cosA

411. (3) sin

T 1
=-sin, = — 5

6 2

412. (2) secA +tanA =a

C SMIE_oRa )
SME-954

413.

414.

415.

416.

sec?A - tan?A = 1
=(secA + tanA) (secA — tanA) = 1

.. (i)
On adding equations (i) and (ii),

1 a’®+1
2secA=a+ — =
a

1
= secA - tanA = —
a

a
a®+1
= secA =
2a
A 2a
= CcosA= "5
aZ+1
(2) sinP + cosec P = 2
. P 1
= sin P + sinp -
sin’P +1
= =
sinP
= sin?P + 1 = 2 sinP
= sin?P-2sinP+1=0
= (sinP-1)2=0
= sinP-1=0=sinP =1

cosec P =1

o sin’P +cosec’P=1+1=2
(3) cosx . cosy + sinx. siny = -1
= cosx . cosy + 1

= — sinx . siny

On squaring both sides,

(cosx . cosy + 1)? = sin?x sin®y
= cos?x . cos?y + 2cosx . cosy

+1=(1-cos?q (1 - cos?y)

= cos?x . cos?y + 2 cosx. cosy
+ 1 =1- cos®x - cos?y + cos?x .
cos?y

= cos
=0

= (cosx + cosy)? = 0

= cosx + cosy =0

(2) 2 (sin®0 + cos®O) — 3 (sin*0 +
cos?0) + 1

=2 {(sin®0 + cos26)> -3 sin26 cos20
(sin20 + cos20)} — 3 {(sin%0 +
c0s20)2 — 2 sin20 . cos20) + 1

=2 (1-3sin%0.cos20) -3 (1-2
sin20 . cos20) + 1

=2 -6sin?0 . cos?0 - 3 + 6 sin%0
.cos20 + 1

2x + cos?y + 2cosx . cosy

=3-3=0
2 2
X -y
4 0 =
(4) cos x2+y2
sind = 1 - cos? 6

N
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TYPE-III )

h
l 45° A\ 30°
B

Let AB be a pillar of height h meter
If BD = length of shadow = x
and DC = 20 m

then, BC = BD + DC

= BC = (x + 20) metre

From A ABD,
tan 45°= h > h=x .0
X
From A ABC,
AB 1 h
t R L L
an 30 BCS\E x+20
1 h
—_= 3h=h+20
=3 h+2o:>“/_ "
[From (i)]
20
J3-1h=20=h =
= (¥3-1) 5
20 X\/§+1
T J3-1 3+1
20(v3 +1
=¥=10(\/§+1)metre

2. (2) AB = Length of the thread =
150 metre
Z/BAC = 60°

In AABC,
, BC V3 _BC
sin 60° =—= —=——
AB 2 150

3

= BC=150x "= 7543 metre

TRIGONOMETRY

3. (2

h metre

30° 15°

Qe¢— x —>B48 metre A

Tower = PQ = h metre
@B = xmetre
From AAPQ,

tanl5° = <+ 48

h
2- 43 = T ()

[+ tan 15° = tan (45° - 30°)

p—
|

sl-

tan 45°- tan 30°

= = 1
1+tan45°tan30° 1+—=
J3
V3-1 3-1
B 3o
A28 ]
2
From APQB,
h
tan30° = —
X
1_h
= I3 T
:>»\/§h=x ...(ii)

h
= 2-43 = J3h+48

= 2J/3h-3h+(2-+3)48=h
= h+3h- 2{3h

= (2—\/§)x48
=2h (2-V3) =48 x (2-43)

48
= h= ? = 24 metre

 SMI_OEE )
SME-955

4.(3) A

B o
B+«— x—D+138—C
AB = monument = h metre

DC = 138 metre
BD = x metre

secQﬁfl

193 \/193 —144

144
[49 7
" V144 T 12

tano = B_C

1__h
5 x+138

x +138
= h= —5

=

= Hbh=x+ 138 .. (@)
From AABD,
7 _h

X

tanB:;:>6=

= x= 5 ... (i)

12h
5h= —+ 138 (By (i) & (ii))

= 35h-12h =138 x7
= 23 h=138x7

138 x7
= h= —2 3 = 42 metre
5.(3 A
v D
3

)
)
9 g
0 90°-0 =2

B X metre—C

N
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From AABC,
16
tan (90°-0) = —
X
16
= cotb=— ... (i)
From ABCD,
tan6 = — ..... (ii)

9 16
. tan® . coth = —x—
X X

= x¥=16x 9[- tand cotd =1]
= x =4 x 3 =12 metre

- (3) A

!
l

B C

CD = tree = h metre
LetAB = building = a metre
& BC = ED = b metre
. From A AED,

AE
tanx = ED

a-h
b
= b= (a- h) cot x ...>4)
From A ABC,
AB
BC

= tan x =

tany =

a
Stany= =

b
= b=acoty ...(ii)
From equations (i) and (ii),
(a—h) cot x=acoty
= acot x— hcot x=acoty
= hcot x= a (cot x- cot y)

hcot x
= A= cotx - coty
7.3 p
g
2
)
=
Q 609 30° A

TRIGONOMETRY

Let PQ = h metre and BQ = x
metre.

From A APQ,
tan 30°= h
x +20
1__h
= J3 x+20
:>x/§h=x+20 ...... (6]
From A P@QB,
an6or= P8 _ 1t
BQ x
= 3 =—=h=43x
1
:xzﬁh ..... (i)
 J3h=-Lhni2
' V3

[From equation (i) and (ii)]

= 3h-h=920/3
= 2h= 20,3
.. h=104/3 metre

(1) A D
h h
309 60° -
X 100-x
AB = CD = h metre (Height of
pole)
From AABE,
h
tan 30° = —
X
1 h
> — =— 3x/§h =X (1)
\/g X
From ADEC,
oo
tan 60° = 100 — x
SN - S L
100 — x

= /3(100-x)=h
= /3(100-+3R) =h

[From equation (i)]

= 100v3 = 3h = h =4h =100/3

= h= 25\/§ metre
e oRe )
SME-956

30°

B+ 8/3m —C
AB = Telegraph post = h metre
Telegraph post bends at point D.

DB = x metre
. AD = CD = (h - X) metre

BC = 8\/5 metre

From, A DBC,
ane . OB
sin 30° = DC

l X
= 2 h-x = 2x=h-x
= 3x=h ... (i)
Again,

._ DB

tan 30° = BC

1 x
= J3 8/3

= x = 8 metre
h =3 x 8 = 24 metre

10. (2

D

A

45°
B e
AB = Buidling

= h metre

AD = Chimney = y metre

From ABCD,

BD h+y
tan4b5° = B_C = 1=B—C
=BC=h+y ... ()
From AABC,

AB h
tan x = B_C = tan x = B_C
= BC = hcot x ...(ii)

From equations (i) and (ii),
h+y=hcotx
= y = (h cot x- h) metre

N
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TRIGONOMETRY

11. (1) CD = h metre, AB = 2h metre

A

x metre

X
OB = OD = 5 metre

2
From AOCD,
h 2h
tan = —=—
B (i)
2
From AOAB,
o AB
tan (90° - 0) = BO
2h 4h -
= cot0 = x - ... (i)
2
Multiplying both equations,
tan 6.cotb = % ><4—h
X X
= x2 = 8h? [ tanOcotd = 1]
2
x
= h2= —
8
X
= h= 5 ﬁ metre
12. (3) A
g
S
OD
Yo}
l 607
45>
B C
ZACB = 60°
Z/DCB = 45°

AB = 5000 metre
AD = x metre
. From AABC,

tan 60°= AB
BC

13.

5000

=3 =g

5000
= BC =T metre

From ADBC,
tan45°= bB
BC

5000
J3
. AD = AB - BD

5000
= 5000 - T

=DB=BC=

1

_ 5000(1 - ﬁ] m

@ a

<“—30m —»

14. 4)

B D C

AB = Tower = 30 metre
CD = x metre

ZACB = 30°
ZADB = 60°
From A ABD,
,_AB
tan60° = BD
30
=3 =pp

30
= BD = ﬁ = 104/3 metre

From A ABC,
,_AB
tan30° = BC
130
= JE = 10x/§+x

= 10V3 +x= 3043
= x= 3043 - 1043

= 90,/3 metre

C SMIE_OE7 )
SME-957

@]

A

2h metre

h

E
«—60m —

BE = DE = 30 metre
/AEB=0.. ZCED =90°-0
From A ABE,

tan 0 = &

h
= tan 6 = 30

= h=30tan 0 ...(1)
From A CDE,

tan (90° - 0) = %

—cotf :%3 h =15cot0 .. (ii)

By multiplying both equations,
h? = 30 x 15 x tan 0. cot 0
= h?=30x 15

[-- tan 6 . cot 6 = 1]

= h= 15&metre=AB
= 2h = 30,/2 metre = CD

15.(4) A

30% 60°

D

w4— 3125m —» Q

A and C = position of planes
BC = 3125m
Let AC = x metre

In AABD,
,_AB
tan60° = BD
3125+ x
:\/_:—

BD

N
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3125+ x
= BD = T
In ABCD,
BC
tan30° = E
- 1 _ 3125
J3  38125+x
V3

= 3 (3125) = 3125 + x
= 9375 =3125 + x

= x=9375- 3125
x = 6250 metre

16.(3) A
45° N\ 30°
B C+60 m+D
AB = Tower = h metre
ZADB = 30°
ZACB = 45°

CD = 60 metre
BC = x metre

From AABC,
. AB
tan45° = BC

h
= 1= ""=>h=x
X

From AABD,
._AB
tan30° = BD
L1 __n
J3  x+60
_1L__h
J3 h+60

= J3h=h+60

= J3h-h=60

= n(v3-1) =60

60 60(\/§ + 1)

MR

=30 (\/g + 1) metre

17.

18.

19.

20.

A

TRIGONOMETRY

2) A

30°
B D
AB = Post = 15 feet
The post breaks at point C.
BC = x feet
= AC = CD = (15 - x) feet
ZCDB = 30°
From A BCD,

. ., BC

sin30 =C_D
1 X

=9 T15-x

= 2x=15-x

= 3x=15 = x =5 feet

@ A

"

X

}

B C
AB = Tower = x units

BC = Shadow = ﬁ X units

AB
tan (ACB) = B_C

1 = tan 30°

X
" 3x 43
- ZACB = 30°

6_h
@ 4 50
height of flag pole)

50x 6
4

(Assuming 'h' be the

= h-= = 75 feet

2

-
e

" |1500\3 metre
60°

/5509

B C
P & Q are the positions of the
plane.

ZPAB = 60° ; ZQAB = 30°

C SMI_oER )
SME-958

21.

PB = 1500,/3 metre

In A ABP,
._BP
tan 60° = AB
_ 3 150043
AB
= AB = 1500 metre
In A ACQ,
cQ
tan 30° = AC
1150043
ANEY AC

= AC = 1500 x 3 = 4500 metre
PQ =BC=AC-AB

= 4500 - 1500 = 3000 metre
= 3000 m travelled in 15 sec.

. Speed of ol 3000
.. Speed of plane = 15
= 200 metre/second
0y
A
h
D
o/
Q
0 Q2
9 P B

AB = Tower = h units

Let, ZAQB=6 .. ZAPB=90°-0
PB=a; BQ=0b

From A AQB,

tané :ﬂ
B

h
= tan@ = N (@)

From A APB
tan (90°—0) = -
PB

h
=cotb=—
a

...(ii)
By multiplying (i) & (i)

tan@.cot@:ﬁxE
b a

= h2=ab

= h=4+ab

N
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22.(1) A

(N
B 100 metre

AB = Tower = h metre
ZACB = 30°;
BC = 100 metre

- tan30°= —

BC
1 _n
= J3 100
100
=h= _3 metre

AB = Height of kite

= 50 metre

OB = length of thread

= 100 metre
AB 50 _ l

.. sin BOA = OB 100 )

= sin 30°

.. ZBOA = 30°

24. (1)
60° 30°
B D—1km —C

AB = Height of balloon = hkm
BD =xkm, CD =1 km
From A ABD,

tan 60° =

= J3 =

BD
h
X

TRIGONOMETRY

From A ABC,

t 30° = E
an BC

U
I
7 =

= (By ()]

= 2h=,/3
73

:>h=7 km

25. (2) Height of tower
Length of stick

Length of shadow of tower
Length of shadow of stick

h 40
12 8

40x12
8

= h= = 60 metre
26. (1)

A

26 0 c
B D+«100 metre—

AB = Tower = h metre

CD = 100 metre; BC = 160 metre
Z/ACB = . ZADB =260

In A ABC,

tané = AB =tanfd=—— .. .()
B
In A ABD,

tan29:£:—
BD

 SMTE_OEO0 )
SME-959

2tan _ h
~1-tan26 60
h
2 -
L _“"160 _ N
h? 60
160 x 160
1 1
= =—
2 60
sol1-__ I
160 x 160

h2

_h 3.1
~160x160 "2
— h2 = 6400
= /6400 = 80 metre
27.(9) A

309
B+«—50m—»C

AB = Tower = h metre
BC = 50 metre
Z ACB = 30°

AB
tanBO":B—c
1 _AB

~J3 50

50
= AB = E metre

28. (3) A

45° 30°

B+<xmetre~C+—10 m—D

AB = Tower = h metre
/BDA = 30°
ZACB=45°

N
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29.

CD = 10 metre
From AABC,

AB h
tan45°= — = 1=— -
BC ~ = h=x

From AABD,
1 h
J3  x+10

[ h=x]

tan30°= 22
BD

=J3h=h+10
= J3h-h=10
:h(ﬁ—l)zlo
10 10 43+1
= h= = x
V3-1 J3-1 3+1
103 +1)
- 5 -

5(\/§ + 1) metre

3 A

60°, 45°
B D+ 60 metre—~C

AB = tower = h metre
ZACB =45°, ZADB = 60°
CD = 60 metre,
From AABC,

BD = x metre

,_AB
tan 45° = BC

h
x+ 60
= h=x+60
From AABD,

tan 60°= E
BD

= 1=

= 3—h:>h:\/§x

T x
= h =+/3.(h-60)

= J3h-h = 6043
:>h(J§—1)=60J§

B 60\/§ B 60«/§(x/§+1)
CB-1 (VB-1)(VB )

= h

TRIGONOMETRY
= 30V3(V3 +1)

=30 (3 + \/g) metre
30. (4)

(90° - 6) 6
Be 9m »C<e«16m—»D

AB = Pole = h metre
BC = 9 metre BD = 16 metre
ZADB = 0;
. ZACB=90°-0
From AABC,

tan (90° - 0) = BC

h
= cot0 = 5
AABD from,
= tanf = E
By multiplying (i) & (i)

h R
tan6 . cotd = 916

= h= m = 12 metre

31. (4) C
A
45°
30°
. B
AC = Flag

AB = building = 10 metre
Z APB = 30° £ CPB = 45°
In A APB,

 SMTIE_oR0 )
SME-960

...(@)

...(i1)

32.

33.

. AB
tan 30° = PB
110
= J3 = pB
= PB =10 ,/3 metre
In A PBC,
._BC
tan 45° = PB
AB + AC
=1="pp

= PB=AB +AC

= 10,3 =10+ AC

= AC =103 - 10

10 (ﬁ —1) metre
10 (1.732 — 1) metre
10 x 0. 732 = 7.32 metre

) A
C
9 30°
60° °
30 B

AB = Tower = h metre
PQ = 10 metre

Z APB = 60°,
Z CQB = £ QBP = 30°
In A PBQ,
P 1 10
tan 30° = 9 -

PB = J3 ~ PB

= PB = 10,/3 metre

In A APB,
._AB
tan 60° = PB
h
=3 T 1043

= h= /3 x10,/3 =30 metre

@ A

AN
B 20 metre C

N
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34.

35.

AB = Tower, BC = 20 metre
In A ABC,

AB

tan 30° = B_C

1  aB
~J3 7 2

20

= AB = E metre
@)
A
B 60\

AB = house, AC = ladder
In AABC,

BC
cos 60°=—% = =

1 6.5
AC 7 27 AC
= AC=2x6.5
= 13 metre

4)

A

459 309
B D Cc

ZACB = 30°

ZADB = 45°

CD = 4 metre

AB = pole = h metre
BD = x metre

From AABD,

. AB
tan 45° = BD

=>1="=h=x ...(1)
X

From AABC,

._AB
tan 30° = BC

36.

TRIGONOMETRY

L_n
~J3 x+4
1 h

:ﬁ=m:> h+4
L
:>\/§h—h=4
:h(£—1)=4

4 4W3+1)
=h= 31T B 0WBE

_ By

3-1
=2(1.732 + 1)
=2 x2.732
= 5.464 metre
3) D
A 60 E
30°
30°
B C

AB = Pole = 10 metre

CD = Tower = h metre (let)
Z DAE = 60°

Z EAC = Z ACB = 30°

From A ABC,

,_AB 1 10
tan 30° = BC = \/5 = BC
= BC = 10@ metre
. AE = 10 /3 metre
From A ADE,

DE DE
tan 60° = = J3 = 1043

=DE=10,3 x ,/3
= 30 metre
. CD = Heigth of tower

=CE +ED =10 + 30
= 40 metre

a0l )
SME-961

37.

38.

0y

45° 30°
Bxmetre D 10 metre C
AB = Tower = h metre

BD = Shadow = x metre
Z ADB = 45°

£ ACB = 30°

In A ABD,

. AB AB _h
tan 45° = BD =1= BD - x
= h=x
In A ABC,

,_AB
tan 30° = BC

1 h
x+10

3\6:

1 h
= J3 T h+10
:£h=h+ 10
:ﬁh—h:lo
= h(y3 -1)=10

10

= h= @_1

10 J3+1
“JV3-1 % J3+1
103 +1)
T 3-1
=5 (@ +1) metre

2 A

12 m

B 4(3'm C

AB = pole = 12 metre
Shadow = BC = 4\/5 metre

N
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TRIGONOMETRY

From AABC,

tan6 = BC c-

= tan0 = tan 60°

= 0=60°
.4 A

60°

B

AB = Height of tower
= h metre (let)

CD = 70 metre

BD = x metre (let)

In AABC,

,_AB
tan30° = BC

= J3h =x+70
= x=,/3h - 70

In AABD,

tan60° =

X7 x|z

=3 =
h

:>x=£

From equations (i) and (ii),

J3h -70 =73

3h_

\/§=
:T=7O

= 2h= 7043

3h-h

7043

2

= h=

40.(1) A

. @

= 35@ metre

AB = Tower = h metre (let)

CD = 30 metre
BC = x metre (let)
From AABC,

,_AB h
tan 60 BC:> 3—x

= h= ﬁx metre o 01

From AABD,

e BBk
tan BD — T x+30

= h=x+30

h——+30

Nl
= J3h = h+ 3043
= J3h - h= 3043
= h(v3-1) = 3043

30y3 30V3 (V3+1)
=11 T W

3043 (V3 +1)

3-1
15v3 (/3 +1)
15(3 +x/§) metre

A

. 3)

60° 45°

B C

AB = Tower = 100@ metre
BC = 100 metre

From A ABC,
tan 0 = BC
10043

= tan0 = 100 =3

= tan0 = tan 60° = 0 = 60°

 SMTI_062 )
SME-962

43. (2) A

C D
ZACB = 60°; BC = x metre
CD = 40 metre, AB = Tower = h
metre
From AABC,

,_AB
tan60=BC:>\/§=

= /3 x ...(0)

From AABD,

h
X

. AB
tan 45° = BD

zh—ﬁ =40
J3h—h

=" =%

= (43 -1)h=403

4043

:>h=\/§_1

) 4033 +1)

T W3-DW3+1

_ 40V3(W3 +1)

3-1
=20 (3 + ,/3) metre

90°-6

N < J
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45.

Let, ZACB=06
.. ZADB=90°-0
BC = 12 metre,
BD = 27 metre
AB = Pillar = h metre
From AABC,
h
tan 0 = BC - 12
From AABD

AB

0) = 5~

tan(90° - BD

= cot0 = E

.. tan0. cotO = 12 X 97

S h2=12x27
=>h=,12x27

= J2x2x3x3x3x3
=2 x 3 x 3 =18 metre

. 4

A

Pole

Shadow

AB
tan 0 = B_C = T = \/g
tan 0 = tan 60° = 6 = 60°
4)

A
B b C
AC = ladder = 10 metre
BC =7
ZABC =0 = 30°
From AABC,
BC
cos 0 = AC
._ BC
= cos 30° = 10

...(ii)

TRIGONOMETRY

J3 BC
N bL

2 T 10

1043

BC=—=5\/_

=5x 1.732
= 8.660 metre
46. (4)

A

30°
100 metre

AB = Tower = h metre
From AABC,

BC
L h

= J3 T 100

tan 30° =

100
= @ metre

47. (1) A

)
C B
A = Position of kite
AC = length of string
AB = 75 metre

8
cotf = 5
. cosech = 4/1+ cot20

/ / 64
1+
15 225

\/225+64 \/289 17

225 225 ~ 15

s
. sinb = 17

From AABC

 eMTI_oa2 )
SME-963

sind = A_C
1575
=17 T AC
= ACx 15=17 x 15
17 x75
= AC = 15 = 85 metre
48. (2)
P
R
45
15
metre metre
0 609
Q S

PQ = Tower A = 45 metre
RS = Tower B = 15 metre,
QS = x metre (let)
ZPSQ=60°; ZRQS =60
From APQS,

PQ

tan 6 60° = Qs

3 x=45

45
=B =
45
=> x= E = 15@ metre
From ARSQ,

RS 15
tan6 = Q_

S T 15V3

1
= tan6 = \/5
= tan 0 = tan 30°
= 0=30°

1
*. sin 6 = sin 30° = 5

49.4) A

B C
AB = Building = 48 metre
BC = Shadow = 48@ metre
ZACB=0="°

N
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50.

51.

tan 0 AB 48
o tan = — =
BC 4843
tan 6 = —— = tan 30°
> tan o= — =1an
J3
=0=30°
n A
C
30°

B 10{3 metre P
AB = Telegraph post
AC = CD = bent part
BD = 10@ metre
In A BCD,

BC

tan 30° = E

1 BC

= V3 = 1043

1
= BC = E X 10\/5
= 10 metre
Again,
ame . BC
sin 30° = CD
1_ 1o

= 27 c¢cD
= CD = 20 metre

.. AB=BC+CD
= (10 + 20) metre
= 30 metre

)]
T,

F Y B ad A
TF = Tower = h metre
LTAF = x° ; ZTBF = y°,
BF = 80 metre

In AAFT,

TF

tan x° = E

TRIGONOMETRY

h

2
= 5 % 200

2
= h= EXZOO

= 80 metre
In ABFT,
TF

tan y° = E

80
80
= tan y° = tan 45°
=>y=45°

= tan y° = =1

52. 4)
A

60° 45°

B D10 metre €

AB = Height of pillar
= h metre (let)

CD = 10 metre
ZACB=45°

ZADB = 60°

BD = x metre (let)
From AABC,

,_AB
tan 45° = BC

h
x+10

= h = (x+ 10) metre
From AABD,

=1=

tan60°=B_
h
= ﬁ =;
h t;
= x= —= metre
J3

From equation (i),

h
h= E + 10
h h 10
= - = =
]
J3h-h o
= x/_ =
3

= h(v3-1) =103
{ SME-964 )

(i)

53.

1043
V3-1

10V3(y3 +1)
“ B )

_ 10¥3(W3 +1)

3-1

=543 (V3 +1)

= h=

=5 (3 +x/§) metre

2

AB
BC

RG]

AB 1
tan6 = BC = \/g
= tan6 = tan 30°

= 06=230°
54. (2
A
0
B
0
=
(=}
te)
45° 30°
B D x C
AB = Height of tower
= 50 metre

Z ACB = 30°; ZADB = 45°
CD = x metre (let)

In A ABD,

._ 50
tan45° = BD

50

= 1= _BD = BD = 50 metre
In A ABC,

. AB 1 50
tan30°= 5o = /3 T 50+ x

= 50 + x= 5043
= x= 5043 - 50
= 50(\/5 —1) metre

N
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TRIGONOMETRY

55. (4)
A C
30° 45
O B D
Let A and C be the positions of
plane.

56.

AB = CD = 2500 metre
BD = AC = x metre (let)
ZAOB = 60°; ZCOD = 30°
In AOAB,

2500

tan45 =£31=W

= OB = 2500 metre
In AOCD,

CD

tan30° = E

1
=3

2500
= 2500+ x

= 2500 + x= 25004/3
=>x

= 250043 - 2500
= 2500 (/3 —1) metre

Time = 15 seconds

15
= 60x60 OV = g0 hour
.. Speed of plane
= —2500&/5 —1) x 240 kmph
1000
=600 (4/3 —1) kmph.
A
)
h
metre
B
P (o
C D
Let height of tower = BC
= y metre
AB = height of flag-staff
= h metre

/BDC =a; ZADC =3
Let, CD = x metre

57.

58.

In ABCD,
BC
tano = _CD

y
= tano =
X

= x=
tana

In AACD,

AC
tanf = E

h+y

= tanf =

h+y
*= tanpB

y h+ y
tano ~ tanp
ytan f = htana + y tana
y tanf - y tana = htano
y (tanf - tano) = htana

htano

- tanf-tana

A

30 C

B
AB = pole = 5 metre
ZACB = 30°,BC ="
In AABC,
AB 1 5
tan 30° = B_C:E_B_c

= BC = 5,/3 metre
3 A

B C
AB = Height of the wall
AC = Length of ladder
= h metre
BC = b = 4.6 metre
ZACB = 60°
BC

. cos 60° = A_C

1_46
Z 2% h
= h = (2 x 4.6) metre
= 9.2 metre

 SMTI_oRE )
SME-965

59

60.

.3 A
E
60°
B C
In AABC,
AB = Wall
BC = 10 feet
Z/ACB = 60°
. AB
tan 60° = BC
AB
= 3 =70

= AB=10,/3 feet

AC = yAB? + BC?
= (10@)2 +102

= 4/300+100
= /400 = 20 feet

Case II,
Z/BDE = 30°

age  BE
sm30=DE
1 _BE
= 2720
= BE = 10 feet

AE =103 - 10

= 10(\/§ - 1) feet

=10 (1.732 -1)

=10 x 0.732 = 7.32 feet

@ A
B
AB =BC
tan0 = E
BC

= tanb = 1 = tan 45°
= 0 =45°

N
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61.

62.

4)

B
AD = flag = x metre
AB = flagpost = h metre
BC = 30 metre
ZACB = 45°; Z/DCB = 30°
From A ABC,

,_AB
tan 45° = BC

h
= 1= 7~ = h =30 metre

30
From A BCD,
tan30o= 22 o, L _h-x

BC 43 30
L_30—X
= J3 30

30
:>3O—X=E:10\/§

= x=30- 1043
=30-10 x 1.732
30 -17.32
12.68 metre

1w A

B C
AB = Tower = h metre
BC = 40 metre

" tanb = B_C

h
tan60°= —
= an 40

h
T
4043 x /3
h= =
= 40x/§ \/5
120
=F metire

TRIGONOMETRY

63. (2)

A

607 309

B C D

AB = tree = h metre

BC = width of river = x metre
CD = 36 metre

From A ABC,

._AB
tan60° = BC

=3 =7

= /3 x metre .... (i)
From A ABD,
AB

tan30° = E

_h
3\/_ X+ 36

= J3h=x+36

= ﬁ X \/§ x=x+ 36
= 3x-x=36
= 2x =36 = x= 18 metre

64. (3)

45° 30°

B D

AB = Light house = 100 metre
C and D are positions of ships.
Let,

BC = x metre and BD = y metre
Z ACB = 45° and Z ADB = 30°
From A ABC,

tan45° = B_C

100
=1= T T X= 100 metre

 eMTI_oga )
SME-966

65.

66.

From A ABD,
AB
tan30° = E
1 100
=%y

= y= 10043 metre
= (100 x 1.73) metre

173 metre

. Required distance = x + y
=100 + 173 = 273 metre

3
A

45° 30

B

D C

AB = Height of mountain
= 500 metre

ZACB = 30°;

ZADB = 45°

C and D = Positions of boats
Let CD = x metre
From A ABD,

AB
tan45° = S

=

BD
AB =BD

= 500 metre
From AABC,

AB

tan 30° = &

=

=

=

BC

500
J_ 500+ x

500 + x = 50043
x= 50043 - 500

= 500 (/3 —1) metre

=500 (1.732 - 1) metre
= (500 x 0.732) metre

= 366 metre
]
A
E 30 C
60°,
B D

N
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67.

Let, AB = height of pole

= h metre

CD = height of building

= 20 metre = BE

ZADB = 60° ; ZACE = 30°
Let, AE = x metre ; BD = EC
= y metre

In A ABD,

x +20
y

5 AB
tan60° = BD

=>x+20=,3 y.... (i)
In AAEC,

= J3 =

,_AE
tan 30° = EC

1 X
=3 =g =>y= 3 x... (i)

From equation (i),

x+20=,/3 x /3x
= 3x-x=20
= 2x=20

20

= Xx= 7 = 10 metre

.. Height of pole
= (20 + 10) metre

= 30 metre
]

B C
AB = Height of building
= 30 metre
CD = Height of temple
= h metre
AB = CE = 30 metre

DE = (h - 30) metre;
BC = AE = x metre
ZDAE = 30°; Z/DBC = 60°
In ABCD,

. CD h
tan 60° = B_C = 43 = ;
= h= @ x metre ... (i)
In AADE,

68.

69.

70.

TRIGONOMETRY

= 3h-h=90= 2h =90

90
= h= ? = 45 metre

B A

AN

B C

AB = Height of tower

= 50,/3 metre
BC = 50 metre

t e_—_M
AY=Bc T 50

= tan = ,/3 = tan 60°
= 0=60°

2 A,

B\e\c

AB = Tower
BC = distance of point C

AB 53

3
BC 5 =3

.. tan6 = tan60° = 0 = 60°

@ B
A C

AB = Length of thread

tan0 =

 eMr_oa7 )
SME-967

= h metre

= 80 metre

/BAC = 60°

BC = Vertical height of kite
In AABC,

3 o B_c
sin 60° = AB
_ Y3 _n
2 ~ 80
3
= h=80x§=40\/§ metre
71. (3)
A
609 309
B D C

Let, AB = height of tower

= h metre

Z ACB = 30°,

ZADB =60°

CD = 20 metre ; BC = x metre
In AABC,

,_AB
tan30 =B
1 h
= J3 = x

= h= 3 x- 203
= V3 x43h- 203
= h=3h- 20J3

= 3h-h= 90,3

= 2h=20,/3
2
— h= —Of = 10\/5 metre

N
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TRIGONOMETRY

72.

73.

3)

30°

E

C
45 metre

AB = Height of observer = 1.6
metre

CD = Height of tower

= h metre

.. DE = (h- 1.6) metre ; BC = AE
= 45 metre

Z DAE = 30°
5 DE
.. tan30° = _AE
1 h-16
ZJ3 7 a5
45

:h—1.6=ﬁ=15\/§

= h-1.6=15x 1.732 =25.98
= h = (25.98 + 1.6) metre
= 27.58 metre

(1) A

30°
B D

AB = Height of tree

BD = 10 metre

AC = CD = broken part of tree
ZCDB = 30°

In ABCD,
BC
tan 30° = E
1 BC
3710
10
= BC = ﬁ metre
) ) BC
Again, sin 30° = E

1 10
= 2= /3xcD

74.

75.

10x2 20
:CD=T=ﬁmetre
. AB=BC+ CD
lo 20 30
“J37J3 T3

1 045 metre

@ B

C

A
D

Let AB = height of tree

= h metre

AC = 8 metre,

BC = CD = Broken part of tree
AD = 15 metre

In AACD,

CD?2 = AC? + AD? = 82 + 152
=64 + 225 =289

. CD = /289 = 17 metre
*. Original height of tree
=17 + 8 = 25 metre

B A
ANIIAN

B D C
Let AB = height of pole
= h metre
ZACB = 0, ZADB = ¢
In AABD,
tan¢ = BD

h
:>BD=m=hcot¢

In AABC,

tan0d = BC

h
= BC = —— = hcot0
tan6

. Required distance
= CD = h cotB - h cotd
= h (cotO — cotd) metre

 eMTI_oaR )
SME-968

76.

77.

4) A

X (90-x)

C B D
Let AB = Height of tower
= h metre
BC = 25 metre
BD = 64 metre
Z/ACB = x° and ZADB

= (90 - x)
In AABC,
AB
tanx = BC
h
= tan)<=2—5
In AABD,
o AB
tan (90° - X = BD
h
= cotx= 64
h R
. tanx. cotx = 25 X 64

= h?2=25x64

h=25x64 =5x38

= 40 metre
@) 2
AN
B C

AB = Height of pole = x units
BC = Length of shadow

= \/gxunits
Z/ACB =60
AB
Stan 0= BC
X 1
= tanf = — = — =tan 30°
J3x 43
= 06=30°
78. (2)
A C
(0] B D

AB = CD = 3000 metre
A and C = Positions of aeroplane

N
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ZAOB = 60°; ZCOD = 30°
In AOAB,

. AB
tan 60° = &
3000
V37 0B
3000
= OB = @
= 1000\/5 metre
In AOCD,
. CD
tan 30° = E
1 3000
= 37 op

= OD = 3000,/3 metre

. BD =(3000,/3 - 1000,/3) metre

79.

2000,/3 metre

". Speed of aeroplane

200043
- - In
15

2000 x 1.732
(T) m./sec.
230.93 m./sec.

./sec.

A
3)

A\ N
B C D

AB = Height of pole = h metre
CD = 60 metre

In AABC,

AB h
tan45°=B—c:> 1 =B_C
= BC = h metre
In AABD,

AB
tan30° = E

1 h
= V3 T h+60

= J3h=h+60
— J3h-h=60
= h(V3-1) =60

60
J3-1

80.

81.

TRIGONOMETRY

o5+1)  eoffa e

(- T

=30 (\/§+ 1) metre
@)

C B D
Let AB = height of tower
= h metre
ZACB = o ; ZADB = 3
In AABC,
AB

tang = %

= tang = =< = BC

BC ~ tana

= h cotq
In AABD,

AB h
tanf} = E = tanf} = E

h
= BD=m=hcot[3

. BC=BC +BD
= h cota + h cotf
= h (cota + cotf)

(1) D

eN

AB = incomplete pole
BC = 150 metre

B

ZACB = 30°
In AABC,
AB
tan30° = B_C
1 AB
= E = E
150

= AB = F = 50\/§metre
In ABCD,

 SMTI_0R0 )
SME-969

82.

(h+200)
metre

450 2D
tan = BC

BD
150
= BD = 150 metre
. AD =BD - AB
= (150 - 50\/5) metre

=50 (3— \/5) metre

=50 (3 - 1.732) metre
= (50 x 1.268) metre
= 63.4 metre

]

= 1=

‘3' O,
M 30 P

60 200 metre

D A

fol

AB is the surface of lake. C’ is
the reflection of cloud ‘C’.
ZCPM = 30° and ZC’' PM = 60°
Let, C M = h metre
CB = (h + 200) metre
C'B = (h + 200) metre
In ACMP,

e
tan 30° = PM
1 h

= 5

= PM =+/3h cen(d)
In APMC/,
Cc'M

tan 60° = m

CB+BM

= tan 60° = PM

h + 200 + 200
= W3 = PM
h + 400

T ... (i)

From equations (i) and (ii),

= PM =

N
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TRIGONOMETRY

83.

84.

h +400

x/§h= \/5

= 3h=h+400
= 2h =400 = h=200

CB = h + 200 = 400 metre
Note : If the angle of elevation of
a cloud from a point h metre
above a lake is o and the angle of
depression of its reflection in the
lake is B, then the height of the
cloud

h(tan + tan o)
= (tanp - tana)

B A

B C

AB = Height of cliff = h metre
BC = 129 metre
In AABC,

AB
BC

tang =
= tan30° = 129
L h
= J3 129
129
= hs= 3 C 43./3 metre
2

B C

A' = Position of sun
AB = Height of pole = 15 metre
BC = Length of shadow

15
= ﬁ metre
AB
tan® = BC™ =43

= tan6 =tan60°
= 0=60°

85.

50,/§ metre

86.

3)

60° 30°
B D C
AB = Height of pole

= 50\/5 metre

BC = Length of shadow
= x metre

When,

ZACB = 30°

BD = Length of shadow
= y metre

when,

ZADB = 60°

In AABC,

._AB
tan30° = BC

1 _50Y3

:>\/§ x

= X= 504/3 x4/3 = 150 metre
In AABD,

AB
tan60° = E
5043
L 32
= \/§y = 50\/5
503
=> y= T = 50 metre

.. CD=x-y=150-50
= 100 metre
3)

A

100 metre

30°

B C
Let, AB = Height of tower
= 100 metre

ZACB = 30°
In AABC,
. AB
tan 30° = E
L 100
= J3 7~ BC

= BC = 100@ metre
(100 x 1.73) metre
173 metre

C SMTE_o70 )
SME-970

87.

3)

60° 309
B C D
AB = Height of pole
= 75 metre
C and D = positions of persons
Let, BC = x metre,
BD = y metre
ZACB = 60°; ZADB = 30°
In AABC,

o —
tan 60° = BC
75

= 3 ="

75
= x= E = 25@ metre
In AABD,

t 300 E
an<t = Bp
175
= «/§ =7y
= y= 75@ metre
CD=y-x
= (75\/5 - 25«/5) metre
= 50@ metre
88. (4)
A
h metre
60° 45°
B C D

Two consecutive kilometre
stones = C and D

Z/ADB = 45°; ZACB = 60°

CD =1 km.

AB = height of plane = h metre
BC = x metre (let)

In AABC,

tan 60° =

= J3 =

= h=,/3 xmetre
In AABD,

% | = g|%

N
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89.

tan 45° = 2B
an —BD

h

x+1
= h=x+1

= 1=

:>h=ﬁ+1

[From equation (i)]

= h=

J3-1
\/§(J§+1 ‘/—
= % (3+«/§) metre
2)
D

w

<|\_/

60°| 30°

B C
AB = Height of tower
= h metre
AD = Height of flagstaff
= x metre
Z/BCD = 60°;, ZBCA = 30°
BC = 9 metre
In AABC,

tan30°=B—
1 _h
= ﬁ = 9
9
= h=ﬁ=3‘/§ metre

In ABCD,
, BD

tan 60 =B_C
h+x

9
= h+x=9,3
= 3J3 +x=9,3
= x=943 -3,3

= 6\/5 metre

= J3 =

90.

91.

TRIGONOMETRY

B A

60°, 30°

B C
AB = Height of pole
= 15 metre
ZACB = 60°; ZADB = 30°
In AABC,

AB 15
tan 60 =B_C:£=B_C

15
= BC = ﬁ = 5\/5 metre
In AABD,

AB
tan30°=5
115
= J3 7 BD

= BD = 15,/3 metre
. Required difference
=BD - BC

= (1 53 - 5x/§) metre
= 10\/5 metre

A
1

30° 60%

B D C
AD = Height of temple
= 75 metre
B and C = Positions of men
ZABD = 30°; ZACD = 60°
In AABD,

AD
tan30°=ﬁ
75
= J3 7 BD

= BD = 75,/3 metre
In AACD,

AD
tan 60° = D_C
75
=3 =p¢
75
= DC = ﬁ = 25\/5 metre
.. BC=BD + DC
= 7543 + 2543

= 100\/5 metre
(100 x 1.732) metre
173.2 metre

C eME_o071 )
SME-971

92.

93.

3 D
A 60° E
45°
r 450 el
D \
AB = Height of building
= 20 metre

CD = Height of tower
= h metre (let)

/ACB = ZEAC = 45°
Z/DAE = 60°

BC = AE = x metre
In AABC,

s AB
tan 45° = B_C
20
x

= x = 20 metre
In AADE,

= 1=

h-20
3="90

. . DE
an 60 __AE =

= h-20 =203
= h=20,3 +20

=20 (x/§+ 1) metre

=20 (1.732 + 1) metre
= (20 x 2.732) metre
= 54.64 metre

(2) A

0

C
Let the height of tower be x units.

. Length of shadow = ,/3x units

In AABC,
AB X 1

. tan6 = B_C_E_E
= tan6 = tan30°

= 0=30°
94. 3) 4
C
60°
B D

AB = Height of tree
Let the tree break at point C.

N S
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95.

96.

BC = xmetre

. AC =CD

ZCDB = 60°; BD = 10 metre
In ABCD,

tan 60° =

= J—
= x= 10\/_ metre
BC

Again, sin 60° = cD

VY3 103

2 T D
oD 2><10\/§
RARENEY

. Height of tree = AB
(20 +10V3) metre

=10 (2+\/§) metre

= 20 metre

@ A

30°
B C
Let telegraph pole bend at point
A

BC = 8,/3 metre

In AABC,
AB
tan300=B_c
1 _AB
~ J3 783
8v3
= AB = T\/; = 8 metre
AB
Again, sin 30° = A_C
1 8
= 27 AC

= AC =2 x 8 = 16 metre
". Height of telegraph—pole
=AB + AC

= 8 + 16 = 24 metre

4 A

90°-0 0
B C D
Let, AB = Height of tower = h
metre
BC = 4 metre, BD = 9 metre
ZACB =90° - 0; ZADB =0
In AABC,

97.

TRIGONOMETRY

tan (90° - 0) = B_C

h

= cotb = Z .....

In AABD,

tanf = —

9 e
On multiplying both equations,

h

tan6 E)h—
and . cotO = 9

h2
-_—= 1 h2 =
= 36 = 36

= h=,36 =6 metre

2 A

60° 45°
B C D

AB = Height of tower
= h metre
BC = Length of shadow when
ZBCA = 60° = x metre
BD = Length of shadow when
ZADB = 45° = (x + 10) metre
In AABC,

,_AB
tan60° = BC
= J3 ==
= h= \/gxmetre ..... (i)
In AABD,
PP O
tand5"=gp = 1= 110

h
= h=x+ 10:h=ﬁ+10

:h—ﬁ:lo

= h(vV3-1) = 1043

10y3 _ 10V3(3+1)

10J§(J§ + 1)

2

5 (3+\/§) metre

CSMTIE_070 )
SME-972

= h=

98.

99.

(1) A

450 30°

C B D
AB = Height of tower
C and D = Positions of men
BC = x metre (let)
BD = y metre
ZACB =45°;
In AABC,

AB

BC
50
X

= x = 50 metre
In AABD,

ZADB = 30°

tan45° =

= 1=

,_AB
tan30° = BD

L L._5%0
N
Y= 5043

(50 x 1.73) metre
86.5 metre

= (50 + 86.5) metre
136.5 metre

1 A

45° 30°

B C D
Suppose, AB = Height of tower =
h metre
When ZACB = 45°, length of
shadow = BC = x metre
When ZADB = 30°, length of
shadow = BD = (x + 10) metre
In AABC,

BC

h

= 1=
X

= h = x metre ...(i)
In AABD,

AB

BD
1 h

_:x+10

RE

tan45° =

tan30° =

N < J
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= \/gh:x+10
= J3h=h+10
= J3h-h=10
= h(V3-1)=10

10
= h= ﬁ_l

10(V3 +1)
“ B

10(J§+1)

2
5 (x/g + 1) metre

100. (3)
A
60° 30°
B
C
Suppose, height of tree
= AB = h foot

BC = width of river = x foot

CD = 90,/3 foot
ZACB = 60° and ZADB = 30°
In AABC,

AB
tan60° = S~

BC
h
L B-n
X

= h-= ﬁx foot ...(i)
In AABD,
5 AB
tan30° = E

1 h
= \/5_ x+20x/§

= \/§h:x+20£

N ﬁh:i+20x/§

NG}

= 3h=h+ 2043 x4/3
= 2h =60

60
= h= 7 = 30 feet

101.

TRIGONOMETRY
&)
A

3h metre C

102.

90°-0 f h metre

B E D
Let, AB = 3h metre
CD = h metre
BE = ED = 60° metre
ZAEB =90° - 0; ZCED =0
In AABE,

. AB
tan (90° — )_BE

o 31 |
= cotf = & (i)

In ACED,

tan6 =

s
3h h

" tane.cotE):%x%
= 3h2 =60 x 60
60 x 60

3
= h= 41200
= 20,/3 metre
". Height of larger pole
= 3 x 20,/3 = 60,/3 metre
(60 x 1.732) metre

103.92 metre
)

= h? = = 1200

=

45°

B C

If height of balloown = 3800./3
m, then,

,_BP
tan 60° = AB
3800V3
= J3 = AB
= AB = 3800 m
CQ
tan 45° = AC
| _ 3800Y3
- AC
o ara
SME-973

= AC =3800,/3 m

. PQ=AC-AB

= (3800,/3 - 3800)

= 3800 x 0.732 = 3800 (,/3-1)
=2782m

. Required speed

2782

=] 5

&= | km/hr.
— x 1000
60

= 33.3 km/hr. (Approximately)

TYPE-IV )

"Neor ¢

309

609
B C

[ Note : Interior alternate angles

are equal ]

AB =108 m

CD = x metre

From A ABC,

tan 60° = B_C

108

3 -2
= BC

108
:BC:FZ?’G\EWL
From A AED,

,_ AE
tan 30° = ED
1  108-x
= V3 3643
= 108 - x =36
= x=108-36=72m

.2

A

I ‘ 0\60° F

EE 30 D

<t

10

l 60°
B C

AB = temple = 54 metre
CD = temple = h metre
BC = width of river

= X metre

N -
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From AABC,
. - AB
tan 60° = BC
54 54
= == Xx =—F
V3 == 73
= 18\/5 metre
From AADE,
. - AE
tan 30 DE
1 54-h
= J3 183
= 54-h=18

= h =54 - 18 = 36 metre

L@
60° -

DE = 36 - 24 = 12 metre
From A ADE,

sin 60°= DE
AD

J3 12
N8 _12

2 AD’
12x2

= AD = Jg

= 8\/§ metre

©
>

F

307 60°

30°

)

D

—» 200 m ¢—

60°

o)

C

AB = Hill = 200 metre
Z/ADE = 30°

ZACB = 60°

DE = BC = x metre
From AABC,

<+“— 36 m —»

TRIGONOMETRY

200
:>x=fmetre
From AAED,

. _ AE
tan 30° = DE
- 1 _ AE

3 200

V3

= —— metre
oD -2 0 400
.. CD =200 - 3 = 3

1
= 133—
3 metre

. @)

A

30 45°

125 m —»

45° 30°

B C D

AB = Tower = 125 metre
BC = x metre, BD = y metre
From AABC,

._AB
tan 45° = BC

125
=1 :T = x= 125 metre

From A ABD,

tan30°= E
BD

1 125
T3y
= y = 125,/3 metre
. CD=y-x=125,3 - 125

=125 (@— 1) metre

C eMTE_o74 D)
SME-974

6. 4)

30° 45°

30° 45°
B D [®

AD is tower and B and C are two
objects,
ZABD = 30° and ZACD =45°
AD = 180 metre
From AABD,
AD

tan 30° = ﬁ

1 180
= ﬁ = E
= BD = 180./3 metre
From AADC,

450 ﬂ
tan = DC

= 1=D—C:>DC= 180 metre
.. BC=BD + DC
1804/3 + 180

180 (/3 + 1) metre

7. (1)

A 30° E
45°

B

AB = hill = 300 metre
CD= bridge = x metre
In AABC,

,_AB
tan 45° = BC
300

=1="g¢

N -
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8.

= BC = 300 metre

In AABD,
t 300 ﬁ
an <>y = gp

1 300

= J3 7300+ x

= 300 + x = 300,/3
= x=300./3 - 300
= 300 (@ — 1) metre

(1)
A
60°YR30°
60° dD 309
B 200 m > C

BC = River = 400 metre

AD = Height of plane = h metre
BD = x metre (let)

.. CD = (400 - x) metre

From AABD,

AD

tan 60° = E

~V3-2
X

= h= /3 x metre

h
=X = Emetre ...>4)

From AACD,

,_ AD
tan 30° = CD

1 __h
= J3 400-x

= \/§h =400 - x

h
= '\/gh = 400—E

[From equation (i)]

h
3R+ — _
= \/5 =400
3h+h
= Jg =400

TRIGONOMETRY

= 4h = 40043

40043
4

100 /3 metre
100 x 1.732 = 173.2 metre

9.2 A D
30°

30°

AB = Height of light house
= 20 metre
= 20 metre
/DAC = ZACB = 30°
In AABC
. _AB
tan 30° = BC
1 20
=> ===
J3 BC
= BC = 20@ metre
10. (3)

60° 30°

60 300

(1-x) C

B> x—>D

A = Position of aeroplane
B and C are km stones,
ZABD = 60°, ZACD = 30°
BD = x km.

. CD=(1-x km.
In AABD,

N AD
tan 60° = BD

AD
=B =
= AD = /3 xkm. ...(0)

In AACD,
e o E )
SME-975

AD
tan 30° = —
CD

1 AD

:>x/§_1—x

AD= 17X (i)
= = —F 1m. <L
V3

. From equations (i) and (ii),

1-x
B x="J5

= 3x=1-x

= 4x=1=x=

11. @)

60° 30°

60° 30°
A C B

OC = Height of plane = hkm (let)
Z/DOA = ZOAC = 60°;
/BOE = ZOBC = 30°
AB = 2 km.
AC = xkm (let)
.. BC =(2 - x) km.
From, AOAC

._ OC
tan 60° = AC

h
:ﬁ:;

h
=>Xx= ﬁ km. ()

From AOBC,

oC

tan 30° = C_B

U
@

=

I

N

|
1=

[From equation(d]

N
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=4h=2,3

12.

13.

2/3 _ V3

4 2

1732
=~ 5 =0.866 km.

@ A D

60°

60°

B 70 metre C
AB = Tower = h metre (let)
/DAC = ZACB = 60°
BC = 70 metre

In AABC,
AB
tan 60° = —
BC
h
= V3 =70

= h= 70@ metre
(1)

45° 60°

45° 60°
A C B
P = Position of pilot ;
PC = 200 metre
AB = width of river
AC = xmetre (let)
CB = y metre (let)
ZPAC = 45° ; Z/PBC = 60°
In A APC,

PC

tan45° = A_C

200
=>1=—"
X

= x = 200 metre
In A PCB,

._ PC
tan 60° = CB
200

y

200
> y= f metre

= J3 =

. Width of river = x + y

200
= (200 + f] metre

14.

15.

TRIGONOMETRY

3 4

60°

60° 45°
B D c

AB = height of hill = h metre

Let speed of vehicle be v metre/
minute.

Time taken to reach B from D = t
minutes

CD = 10v metre

BD = vt metre

In AABC,

450 - 2B
tan = BC

h
BC
= BC=h
= (10v + vt) metre....(1)
In AABD,

= 1=

tan 60° = 2B
an by = gp

h
= .J3 =

vt
h=,3uvt
10U+Ut=£vt
10=,/3t-t
10 = ¢ (V3-1)
10

t= @_1

10(v3 +1) 10(4/3 +1)
JCEI e R
5(1.732 + 1) = 5 x 2.732

13.66 minutes
13 minutes 40 seconds

U

A

1 3 F
45 60°

45°

60°

C eME_o7a )
SME-976

16.

AB = Height of cliff = 100 metre.
CD = Height of tower = h metre.
ZADE = 45°, ZACB = 60°

In AABC,

. AB
tan 60° = _BC

100

= V3 = gc

100
= BC = F metre ... (i)

In AADE,
AE
tan 45° = —<

AE 100-h
BC - BC
= BC=100-h
100
ﬁ=100—h

100
= h= IOO—ﬁ

= 1=

~ 100/3-100

V3

100(v3 - 1) 100@(J§ - 1)
B 3

_100(3-43)

metre

1

60° 30°
B D c

Let speed of boat
= v metre/minute

Time taken to reach B from D = t
minutes

Z/ACB = 30°; ZADB = 60°
AB = Tower
In AABC,

. AB
tan 30° = _BC

BN
= J3 T vt+10v
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17.

= t=5 minutes
@
A

45°
60°

60° 45°

B D

CD = 2 metre
BD = x metre
AB = Tree = h metre
From A ABC,

. AB
tan 45° = B_C

h

xX+2
= h=(x+ 2) metre
From A ABD,

=1=

,_AB
tan 60° = BD

h
=43 =7
h
= Xx= _Jg ... (i)

From equations (i) and (ii),

Cc

18.

TRIGONOMETRY

2/3(v3 +1)
(B

2J§(J§+1) ) \/§(£+1)
3-1

(3 + x/g ) metre

3
A

60° 30°

60° 30°

D
AD = CIliff = 180 metre
ZABD = 60°, ZACD = 30°
From AABD,

._ AD

tan 60° = BD
180

= Y3 =Bp
180

= BD= "7 = 60,/3 metre
From AACD,

. AD
tan 30° = CD
1 180
= J3 = ¢D
= CD = 100@ metre
BC =BD + DC

=60,/3 +180,/3

= 240@ metre
= (240 x 1.732) metre
= 415.68 metre

19. (3
A F
E 45 D

60°
B C

AB = height of tower
= 60 metre
BE = CD = height of pole

C eMTE_o77 )
SME-977

20.

= h metre
BC = ED = x metre
In A AED,

3 AE
tan45° = E
60-h

X

= 1=

= X
=60-h... (1)
In A ABC,
AB
BC
60

:\E:x

= 43 x=60

tan60° =

60
= x= ﬁ = 20\/§ metre

From equation (i),
2043 =60-h

= h=60- 20,3
=20 (3 —x/g) metre
(1)

30°
C D
AD = Height of helicopter
= 1500 metre
C and D = positions of ships
ZADB = 30°; ZACB = 60°

60°

Let, BC = x metre and BD = y metre

In AABD,

AB

tan 30° = E

1 1500

v3 oy

Y = 15004/3 metre ...(d)
In AABC,
5 AB
tan 60° = BC
_ 3= 1500
X

1500

= X = ﬁ
= 500\/5 metre
. Distance between ships

...(i1)

NV S
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= (y - ) metre
= (15003 - 500V3) metre

= 10004/3 metre
. (D
A

30°
C D
AB = Height of light-post
= h metre
CD = 200 metre;
C and D = positions of ships
ZACB = 45°; ZADB = 30°
In AABC,

45°

tan 45° = B_C

AB

= 1= 5~ = AB=BC = hmetre

BC
In AABD,

,_AB
tan 30° = BD

1 h

= /3 h+200
= J3h =h+200

U

J3h - h =200

= h({/3-1)=200

22.

200

= h-= Jg_l
200 (J§+1)

- (V3-1)(¥3 1)

200(v3 +1)

2
=100 (1.73 + 1) metre
= 273 metre
(1)
A F

30°

60°

23.

24.

TRIGONOMETRY

AB = Height of building = 60 me-
tre

CD = Height of tower = h metre
ZFAD = ZADE = 30°

ZFAC = ZACB = 60°

From AABC,

AB
tan60° = B_C
60
BC
60
BC = E = 20,/3 metre = DE
From AADE,

J3 =

,_ AE
tan 30° = ED
1 60-h
= J3 203
20V3
60-h=—==20
- V3
= h =60 - 20 = 40 metre
®) E A F
45° 30°
45° 309
B D C
AD = Height of bridge
= 2.5 metre

ZEAB = ZABD = 45°; ZFAC
= ZACD = 30°

In AABD,

450 AD ) 2.5
tan 45°=gp = 1=pp
= BD = 2.5 metre
In AACD,

1 2.5
tan 30° =

cD ~ 437 CD
= CD = 2.5,/3 metre

CD = (2.5 x 1.732) metre

= 4.33 metre

.. BC = (2.5 + 4.33) metre
= 6.83 metre

B) A E

60° 30°

B C D
AB = Height of observation tow-
er = h metre
C and D = Positions of boat
BC = 50 metre
Let, CD = x metre

C eMTIE_o7R )
SME-978

25.

ZACB = 60° = ZEAC
ZADB = 30° = ZEAD

In AABC,
, AB
tan 60 =B_C
h
= ﬁ:a
= h=50£ metre
In AABD,

, AB
tan 30 =E
L L _ 5043

«/§ T 50+ x

= 50 + x= 50,/3 x /3 = 150
= x =150 - 50 = 100 metre

. Speed of boat Distance
. Speed of boat = —Time
100
= ? m/sec.
100 18
=g “5 )kmph
(1)
C
R 30" M
60 30 metre
A B

'

AB = transparent water-surface
ZCPM = 30° £C'PM = 60°

CM=h
CB=h+ 30
.. CB=h+30
In ACMP,
o C_M
tan 30° = PM
1 h
= J3 7 Pm
= PM=,3h .. (i)
In APMC’
,_EM
tan 60° = PM
h+30+30
=3 =""py
h+60 B
= PM = Jg ..... (ii)
h+60
o ﬁh: Jg

= 3h=h+ 60

= 2h=60= h=230
CB=BM + CM =30 + 30

= 60 metre

N -
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60° 457

B C D

AB = Lamp post = h metre

C and D = Positions of ships
CD = 300 metre; BC = x metre
ZACB = 60 metre; ZADB = 45°
In AABC,

,_AB
tan 60 = BC
h
=3 =7
:h:@x ..... ()
In AABD,
. _AB
tan 45 =BD
h
= 17 x+300

U
>
1
=
+
9
o
o

= h(vV3-1) = 3003
300(v3)
V3-1
3003(V3 +1)
(V3-1) (V3 +1)
300(3 ++/3)
2

150 (3 +x/§) metre
= 45 kmph.

= h=

TYPE-V )

1.2

B C

AP =CP = BP

It is possible only when

OA = OB = OC i.e. radii of cir-
cum circle. or, (circumcentre)

2. 4

30°

TRIGONOMETRY

604

D

12@ cm.
BD = x cm. (let)

. CD = (12x/§—x) cm.

/ADB = ZADC = 90°
From A ABD,

tan 30° =

AD

BD

AD

1
3T x

X
:AD:E

From AACD,

tan 60° =

CD

AD
:>\/§= 12x/§—x

= AD= ,[3
=36 -
x

. —— =36

V3

(12\/5 -

3x

- J3x

= x=36,3 -3x
= 4x =363

36V3

= =
¥

Cap X

3. (3

=93
93

= \/5 =9 cm.

A

30°

60°

B

D C
100 metre

BD = x metre (let)
.. CD = (100 - X) metre

AD 1 BC;

AD = y metre

From AABD,

tan 30° =

()

.. (i)

= x=,3y ...
From AACD

y

tan 60° = 750
vy

= V3 = T00_x
=y=100/3 - J3x
=y=100/3 - J3x43y

= y=100,3 -3y

= 4y=100,/3
Sy= 25£ metre

4. (2)
A
0
E D
6 feet
B ) C
ﬁfeet

26
AB = Tree = ? feet
BE = CD = 6 feet

26
AE=AB—BE=?—6
26 -18 § "
= 3 =73 eet

From AAED,

8
AE 3

tan6 = ED = E

J3
8 3 L
"3 g T3
.. tan6 = tan 30° = 0 = 30°
5. (2) x=acosd + bsino .... (i)

y =Db cosb — a sinf ... (ii)

On squaring both equations and
adding.

X + y? = a® cos?0 + b? sin?0 +
2ab sinb. cosd + b? cos20 + a2
sin20 — 2ab sin®. cosd

= a? cos20 + a2 sin?0 + b? sin2 0 +
b? cos?0

= a2 (cos20 + sin?6) + b2 (sin20 +
c0s20)
=a?+ b%2[-+ cos20 + sin20 = 1]

aooo
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TEST YOURSELF

. If secO + tan® =ﬁ, find the
value of sin0.

1 1
1) B) 2) 7
1 1
3) ﬁ 4) 3
L If SinA=§ and COS BZE,
5 13

what is the value of
tan A-tan B

l+tan A tan B it being given
that A and B are acute angles?

15 19
(1) 63 @) 63
17 16
3) 65 ] 63

. Find the value of sin?1° + sin23°

+ sin?5°+ ...... sin? 87° + sin? 89°.
1 1
23— 22—
(1) 2 2) 2
1 1
11— 12—
3) 2 4) 2

. To a man standing at the mid
point of the line joining the feet
of two vertical poles of same
height. the angle of elevation of
the tip of each pole is 30°. When
the man advances a distance of
40 metres towards one pole, the
angle of elevation of the tip of this
pole is 60°. What is the distance
between the two poles ?

(1) 120 metre (2) 110 metre
(3) 130 metre (4) 115 metre
. If o be an acute angle and asin a
— b cos a = 0, what will be the

values of sin oo and cos o in terms
of aand b ?

b a
M \/a2+b2 ’ \/a2+b2
-b a
@ \/a2+b2 ’\/a2+b2
b -a
©) \/a2+b2 ’\/a2+b2
b? a?

4) ,

\/ a? +b? \/ a? +b?
. Find the simplest numerical value
of 3 (sin x — cos X)* + 4 (sinx +
cos®x) +6 (sin x + cos x)?
(112 (2 10
B3)21 4) 13

7.

8.

10.

11.

12.

13.

If 3 cos 0 + 4 sin 0 = 5, then tan
0="

0y )

3

5

The angular elevation of the top
of a tower from a distant point on
the horizontal ground is observed
to be 30° and proceeding 30 me-
tres from the point towards the
foot of the tower it is observed to
be 45°. Find the height of the
tower.

(1) 15 metre

)1 5@ metre

(3 15(/3 + 1) metre
(4) None of these

3) 4)

Wl | w

a
. If tan 0 = 7, find the value of

b

asin®0 - bcos® 0

asin®0 +bcos® 0

O a* -p* 2 a* +b*
a* +b* a* -p*
3 a®-bd @ a®+b3
a®+b3 a®-bd

If 0° < 6 < 90°, and

tanzo - (~/§+1) tan g 4,3 = 0,
then 0 = ?

(1) 30° (2) 45°

(3) 60° (4) 45° or 60°

If 4x2 — 4x secO +1 = O, then
secO + tan0 = ?

1
1)2x @) ;
(3) 3x (4) 2xor =

2x

If cosO + secO = 2, then

cos®0 + sec®0= ?

1 @ 2

B)-1 @ -2

If cosO — sin® = ﬁ sinf, then
cosO + sinf="?

(1) 2 cos6 (2) 2 sinO

(€] \/5 cos®  (4) None of these

14.

15.

16.

17.

18.

The shadow of a vertical tower
becomes 30 metres longer when
the altitude of the sun changes
from 60° to 45°. Find the height
of the tower.

m1 5£ metres

(2) 15(3 + +/3) metres
(3) 15(3 — 4/3) metres
(4) 12(3 + +/3) metres
Evaluate :

sec 39° 2

cosec 51° * E

tan 38° . tan 60° . tan 52° . tan
73° — 3 (sin?31° + sin?59°)

(tan 17° .

(12 2 3
30 4) -2
cosa cosa
If cosp = m and 51_nB = n,
then (m? + n?) cos?p = ?
m1 (2 2 n?
B)n?+3 @) rn?

If a, B and y each is positive
acute angle, and sin (o + B —y) =

9+ cos B+y-a)= ) and tan
(y+a-f)=1then 20+ ="
(1) 105° @) 115°

B 110° 4) 120°
Evaluate :

tan?60° + 4cos245° + 3sec?30° + 5cos290°

 SMTI_oR0 )
SME-980

19.

cosec30° + sec60° — cot230°
m4 29

Q)7 41
If A + B = 90°, then

\/tanA . tanB + tanA . cotB _ sin’B

20.

21.

sinA . secB cos?A

=?
1)2tan A 2) tan A
(3) tan?A (4) 2 cot’B

sinA —sinB cosA —cosB
cosA + cosB sinA + sinB
=?

m1 (2) cos A
(B)sin A 40

2 (sin®0 + cos®0) — 3 (sin“*0 + cos*0)
+1=?

1
Q-1

20
4 2

N


http://www.tracker-software.com/buy-now
http://www.tracker-software.com/buy-now

22.

23.

24.

25.

26.

27.

28.

If sin® + sin?0 + sin®0 = 1, then,
c0s®0 — 4 cos*0 + 8 cos?0 = ?
mn2 2) 3

3)4 4o

The shadow of a vertical tower
increases 10 metre, when the

altitude of the sun changes from
45° to 30°. What is the height of

tower ? (t=1.73)
(1) 12.65 metre (2) 13.65 metre
(3) 14.65 metre (4) 16.65 metre

The angle of elevation of an
aeroplane from a point A on the
ground is 60°. After a straight
flight of the plane for 30 sec-
onds, the angle of elevation be-
comes 30°. If the palne flies at a

constant height of 3600\/5

metre, what is the speed of
plane ?

(1) 864 kmph (2) 846 kmph
(3)684 kmph (4) None of these

sin 75° + sin 15° can be ex-
pressed as
(1) ﬁ @) =

2 V3

\E \E
©® 43 @ 45

What will be the value of 2 cos
45° - sinl15°

\/§+1 \/5—2
W= @

V3 -1 2

The value of sin 22% will be
ﬁ +1
mVJ2-1 @ o)
V2 -1 V2 -1
(3) ﬁ 22

cosa + cosf

The value of - :
sina + sinf

will be

29.

30.

31.

32.

33.

34.

35.

TRIGONOMETRY

o f25?)

@ Cot(a;B j

Which of the folliwing is correct ?

(1) sinl® > sinl
(2) sinl® < sinl

(3) sinl® = sinl

(4) sinl° = sinl

T
18°

m 1
Iftana =777y tanf = 5
then o + B equal to

T T
Sy @ 5

A

(3)

wl|a

4)

b4
Ifo+p= s then the value of (1

+ tana)(1 + tanf) is

(1 (2) 2
(3)-2 (4) 5
1-cosB
If tan A = —— =, then
sin B
tan 2A is equal to
(1) cotB (2) tanB
(3) cosB (4) cosec B

The value of sin (45° + 0) — cos(45°
-0)is

(1) 2 cos O (2)2sin 6
31 4 0
£ 2c0s - cos 2
The value of 2cos 13 cos 13 +
s 5
cos T3 + cos 13 18
1
m 5 @ o
1 1
@ 5 @ 3

If sin® + cosO = 1, then the value

of sin26 is equal to

1
(11 @ 5
30 (-1
CemiE_oc1 )
SME-981

36.

37.

38.

39.

40.

41.

42.

sinlx+y) a+b

If

Sin[x _ y] - a-b > then the
tan x
value of m is equal to
2a a
m 5 @
a 2a
3 35 4 35

3cosH + cos36
The value of 3sin® — sin3 1S

equal to
(1) tan®0 (2) cot30
(3) sin®0 (4) cos®0
fsin 28 win 2~
The value of sin 12 sin 12 is
1 1
W 5 @ g
1 1
@ 5 @ 5
The value of

cos(r + x)cos(-x)

sin(r - x]cos(g + x] Is

(1) tan®x (2) cos*x
(3) cot?x (4) sec®x
The value of
sin 50° cos70°
sin130° cosl110° ~ 2tan®
225° is equal to
(1 (2) -2
3 2 (4) O
What is the value of sin 240°?
V3 V3
(1) Y @ Yy
1
©® 3 @ —5

If cot (A + B) = x, then value of
xis

cotAcotB-1

cotA + cotB

cotAcotB+1
cotA -cot B
cotAcotB-1
cotB-cot A

cotA-cotB-1
cotA-cot B

1

2

3)

4)
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43.

44.

45.

7n
What is the value of cos (ZJ ?

(1) o @1
1

(4E

B 2

51
Whatis the value of tan (_j sin

5

1 2

1) ﬁ @ E
1 1

3) 23 @ 5

What is the value of tan 56° ?

cosll®-sinll®
1) cosll® +sinll°

cosll® +sinll®

2 cosll®-sinll®

cosll® +sinll®

©) sinl1° - cos11°®

sinl1° - cos11°

(4) cosll® +sinll°

46. What is the value of A ?

.

cos0 sin(-0) _ tan(90° + 0) o

sin(90° + 0)  sin(180° + 6) cot+6 |
1)1 @) 2
B 3 @) 4

b1
47. Whatis thevalueoftan(z + x] ?

48.

1-tanx 1+ tanx

2

1) 1+ tanx )l—tanx

1+ cotx 1-cotx

3) 4

1-cotx ) 1+ cotx

If cosC - cosD = y, then the val-
ue of y is

) (C+Dj , (C—Dj
(1) 2sin - sin
2 2

49.

50.

51.

52.

53.

54.

55.

TRIGONOMETRY

If sinx = % then the value of
sin3xwill be
13 27
1) 5= @ 23
27 23
3 13 @ 57
If sinx - cosy + cosx - siny = 1,

then the value of x + y will be

b
m 5 @ -3
T _
® 3 @ 5
If cosx = —g and T < x< E
5 2
then the value of sin 2x will be
12 1
W o5 @ 15
24 5
® 25 @ 26
What is the value of tan 330° ?
1
(1) E () 0]
1
B 1 @ _E
51
The degree measure of 12
will be
(1) 105° 2) 75°
8) 85° 4) 110°

The radian measure of 120°
will be

2 s
1) 3 2) )
Ll 2n
3) ) 4) 3
X —
If tan0 = Xty , the value of sin0
is equal to
[If 0° <6 <90°]
_X*X-y
(1) 2x2 + y?)
__X+y
@) 2x2 + y?)
Xty
3) 2x? - y?)
__X-y
@) 2x? - y?)
e oo )
SME-982

56. If sinC + sinD = x, then the value

of xis

(1) 2Sin(C i

Dj . (c - Dj
sin|
2
2sin(C _ DJCOS(C * Dj
@ 2 2
2003(C * DJCOS(C _ Dj
©) 2 2

@) ZSin(C i chos(c — Dj
2 2

57. What is the angle in radian

through which a pendulum
swings and its length is 75 cm
and the tip describes an arc of
length 21 cm.

58. What will be the radius of circle

in which a central angle of 60°
intercepts an arc of length 37.4
cm.

(1) 35 cm

(2) 34.7 cm
B) 35.7cm  (4) 40 cm
59. What is the value of cosec

(-1410°) ?

1
(1) J3 @ 2

3 2
3) N 4) J3

60. The value of cos

(E + x] + Cos(£ - x] i
4 4 will be

1) V2 sinx @ 2 cosx
3) V2 cosecx

4 V2 tanx

61. The value of tamllg—zTE will be

V341 J3 -1
(1) @_1 (2)\/§+1

RER 1
® Ba1 W Bo1

|
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62.

63.

64.

1
If cosb = _5 and 0 lies in third

quadrant, then what will be the
value of sin6 + tan0

! 2
(1) ) 2) Jg
3 1
By e
What is the value of cos 105°?
. 1-43 ) 1+43
(1) 2\/5 2) 2&
B-1 4B
3) 202 4) o2

/4
The value of cos Z -0

Cos(% - ¢) —sin(% - 0)

sin(£ - ¢) i
4 will be

(1) sin(0-¢)
(3) cos(0-¢)

(2) sin(6 + ¢)
(4) cos(0 + ¢)

== SHORT ANSWERS

1.4 2.4 3. (2 4.(1)

5.(1) . 4) 7. (1) . (3)

9.1 {10.4 |11.4 |12.(2)
13.3) | 14.(2) [ 15.(3) |16. 4
17.4) | 18.(22) [19.(2) |20. @
21.(2) |22.3) [ 23.(2) [24.(1)
25.4) |26.(3) |27.4) |28.(2)
29.(2) |30.4 |31.(2) |32.(2
33.4) |34.(2) | 35.(3) |36.(2)
37.(2) |38.(1) | 39.(3) |40.(2)
41.(2) |42.(1) [43.4) |44.03)
45.(2) | 46.(3) | 47.(2) |48.03)
49.(4) | 50.(1) | 51.(3) |52. 4
53. (2) | 54.(4) | 55.(1) |56.4)
57.(2) | 58.(3) | 59.(2) |60.(2)
61.(2) |62.(3) | 63.(1) |64.(2)

TRIGONOMETRY

s EXPLANATIONS s

1. (4) sec® +tan 0 = o ....(1)

sin B = v1—cos2B = 1—(

- sec?0-tan20=1
= (sec 0 +tan 0) (sec 6 —tan 6)=1
1
=secO-tan 0 = E ....(i)
On adding (i) and (ii),
1

2 secO = \/§+\/§

3

= secO= 9 ﬁ
On subtracting equation (ii) from

(@),
1 1
2tan9=x/_——=—
V2o 2
L
=tan0= 2&

5

D

N

ﬁ‘“
[

‘w‘

S

cosB= 75

>—-l|>—-l

\V]

N
[\

!

144 _\/169—144 |25 5
169 169

tanA-tanB 4 ]
B 1+tanA.tanB_1+

 eMTIE_oR2 )
SME-983

9-5
12
- 1+£
16
1
_3 _1.16_16
T 21 3 21 63
16
. (2) sin 89° = sin (90° - 1°)
=cos 1
sin 87° = sin (90° - 3°)
= cos 3°
" sin? 1° + sin? 3° + .... + sin?

45° + ... + sin? 87° + sin? 89°

= (sin? 1° + sin? 89°) +

(sin? 3° + sin? 87°) + ..... to 22

terms + sin? 45°

= (sin? 1° + cos? 1°) + (sin? 3° +
1

cos2 3% + ..... to 22 terms + 5
= 22 +l = 22l
2 2
. (1) A C

30° 30° A60°

B O E D
AB = CD = pole = h metre
BO = OD = x metre
OE = 40 metre
ED = (x - 40) metre
In A OCD,
tan 30°= £b
OD

1 h
= Jg X
= J3h = x (i)
In A CDE,

CD

tan 60° = E

h
5 -

x-40
= J/3(x-40)=h

V3(x - 40)= —
= V3
= 3 (x-40) =x
= 3x-120=x
= 2x=120 = x=60
.. BD =2 x 60 = 120 metre

. (1) asin o = b cos a

= a? sin®a = b? cos?a

= a2 sina. = b? (1 - sin’q)
= a? sina + b? sina = b?
= sin?a (a®> + b?) = b?

b2

= SiIlZOL ="95 9
a? +b>

NV
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= 4 [(sin?x + cos2x3 - 3 sin’

b

= Ssino= a2 + b2

Again,

a? sin’a. = b? cos?a

= a? (1 - cos?a) = b? cos’a
= a? = (a® + b?) cos? a

a2

:}COSZO(= 9 .9
a? +b>

a

= Ccosa=
\/a2+b2

6. (4) 3 (sin x - cos 0%

2 2

= 3 (sin x— 2 sin x. cos
x)2

= 3 (1 - 2sinx. cosx)?2

=3 (1 + 4 sin?x . cos2x - 4 sin x
. COoS X)

4 (sin®x + cos®x

X + COS

2x.cos?x
(sin?x + cos2x)

[a3 + b3 = (a+b)3 - 3ab (a+b)]

=4 (1 - 3 sin2%x . cos2x)

= 6 (sin x + cos x)2

= 6 (sinZx + cos2x+2 sin x. cos X

=6 (1 +2sinx.cosx

Expression
=3 (1 + 4 sin2x . cos?x- 4 sin x
. CoSs X)

+4(1-3sin2x. cos2x) + 6 (1 +2

sinx . cos x)
=3+4+6=13

7. 1) 3cos0+4sin6=5

Dividing by cos 0,
3+4tanO6=5secH

On squaring,

9 + 16 tan20 + 24 tan 6 = 25
(1 + tan26)
=9tanZ0-24tan 6+ 16=0
= (Btan0-4)2=0

= 3tanf6=4
4
= tan0= 3
. (3 A
45° 30°
B D 30m C

AB = tower = h metre
BD = x metre

From A ABC,
tan30°= AB
BC

9.

10.

TRIGONOMETRY

1__h
= J3 x+30

= J3h=x+30 ...(40)
From A ABD,

tan 45°= AB
BD

= h=x
From equation (i)

= J3h=h+30
:>(J§—1)h=30

. 30 _ 30 X«/§+1
=ZM=J3-1 J3-1 J3+1
30(J§+1)

=G 15 (J§+1) metre

a
tan6 = —.
8y b
Expression

asin®0 - bcos® 0

asin®0+bcos0
Dividing numerator and denom-
inator by cos® 9,

a3
atan®0-b axb—3—b
" atan®0+b as
ax—=+b
p3
a* -p*
T a*+p?
4)

tanze—ﬁtane—tan9+£:0

11.

=tm6(tan9—£)—l(tan6—

/3)=0
=(tan9—1)(tan9—£)=0
=tan 6 = 1 = tan 45°

=0 =45°
Again,
tan 0 - J§ =0

= tan 6 = /3 =tan 60°
= 0 =60°.

4) 4x*-4xsecO0+1=0
=4xsec0=4x>+1

4x? +1
=sec= ———
4x
Sotan 0 = 1}56(:2 0-1
e oca )
SME-984

12.

13.

14.

2

@x*+1)
4x

\/16x4 +8x2 +1-16x2
16x2

4x? -1
4x
. secO+tan O

1]
I+

4x? +1 . 4x? -1
4x 4x

4x*+1+4x? -1 8x*
4x 4x

= 2x

or, sec O + tan 0

4x* +1  4x* -1
4x 4x

4x% +1-4x%2+1

4x
2 _1
T 4x  2x
(2) cos O +sec 6 =2
1
= cos 0+ =2
cos 0

= cos?0-2cos0+1=0
= (cos0-1)2=0

= cosO=1

. cos®0+sec’0=1+1=2

(3) cos 6 —sin 6 = /9 sin 6 ..(i)
cos O +sinb=x ...[(i)

On squaring both the equations
and adding.

2 (cos? 0 + sin? 0) = 2sin?0 + X
=x*=2-2sin’0=2 (1 -sin?0)
= 2¢0s%0

= x=,/9 cosH
)
A
60° 45
B D C

AB = Tower = h metre
DC = 30 metre
BD = x metre

N
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TRIGONOMETRY

15.

16.

From A ABC,

,_ AB _,__h
tan45=BC:> =
= h=x+30
From A ABD,

,_ AB
tan 60° = BD:>

h= '\/§X
h

:x:ﬁ

.. h=x+30

J3=

...(i1)

h
= h= ﬁ+30
:>(\/§—l)h=30‘/§

3043
-

30V3(v3 +1)
1)+

=h

15(3 + J§) metre

sec39° 2
(3) SCC(QOO—SIO) + E tanl7°.
tan38° . tan60° . cot (90° — 52°) .
cot (90° — 73°) — 3 (sin?31° + cos?
(90° - 599
sec39° i
= sec39° * «/g

tan38° x /3 . cot38° . cot17° -
3 (sin?31° + cos231°)

. tanl7° .

2
=1+ 73 X J3 (tanl7°.cot17°)

. (tan38° . cot38°) - 3 x 1

=1+42-3=0

tan6 . cotb = 1
tan (90°- 0) = cot0;
cot (90°- 0) = tan0;
sec (90°- 0) = cosecHd

4) (m?+ n? cos?p

cos?a . cos?a
- e 2
“ | cos?p  sin?p cos”p

2 0..cos? B

[cos2 a.sin? B +cos

J cos?P

cos? B.sin2 B

sin? B+ cos? B]

— 2 2
= cos’a . cos? [ cos2 B.sin2 B

2

2

cos”a cosa

_ 2

= _ = . =1
sin” B sin

’

N |

17. (@) sinfla + B -vy) =

1
cos(B+y—a)=§

and tan(y + a - ) = 1

= sin (o + B - y) = sin30°,

cos (B + vy - o) = cos60° and tan

(y + o — B) = tan 45°

=>a+pf-y=30°

B+y-a=60°

Yy+a-p=45°

By equations (i) + (ii) and equa-

tions (i) + (iii).

2B =90° and 2a = 75°

= B =45°and 2a = 75°

= 20+ =75° + 45° = 120°
18. (2)

tan260°+ 4cos245° + 3sec230° + 5cos290°
cosec30° + sec60° — cot230°

(@)2+4x(éj2+3(%j2+5x0
2+2—(J§)2

1 3x4

3+4x—+ +0
= 2
4-3
=3+2+4=9

19. 22 A+B=90°=B=90°-A

) tanA .tanB + tanA .cotB _ sin’A
’ sinA .secB cos2A

tanA tan(90°-A) + tanA .
cot(90°-A)
sinA sec (90°-A))

sin?(90°-A)

cos?A

=4

tanA.cotA + tanA. tanA _ cos?A
- sinA .cosecA cos2A

Vi+tan2A-1 = YtanZ A = tanA

sinA -sinB
+
cosA + cosB

cosA —cosB
sinA + sinB

20. (4)

(sinA - sinB)(sinA + sinB) +
_ (cosA +cosB)(cosA - cosB)
(cosA + cosB)(sinA + sinB)

 SMTI_ORE )
SME-985

sin?A - sin?B + cos2A - cos’B
(cosA + cosB)(sinA + sinB)

(sinzA + coszA) - (sinzB + coszB)

(cosA + cosB)(sinA + sinB)

1-1
= (cosA + cosB)(sinA + sinB)
=0
21. (2) 2 (SiN% + cos®0) — 3 (sin*® +
cos*0) + 1

= 2[(sin?0)2 + (c0s20)°] — 3 [(sin20)?
+ (cos?0)?] + 1

=2 (sin?0 + cos?0) (sin*0 + cos*0 —
sin?0 . cos20) -3 [(sin?0 + cos?0)? -
2sin?0 . cos?0] + 1

[ a®+bP=(a+b) (a®>-ab+ b
;a2 + b? = (a+ b)? - 2ab)

= 2 sin*0 + 2 cos*0 - 2sin?0 .
cos?0 — 3 + 6 sin%0 . cos?0 + 1

= 2 [(sin?0 + c0s?0)? - 2 sin?0 .
c0s?0] — 3 + 4 sin®0 . cos?0 + 1
=2 -4 sin?%0 . cos?0 — 3 + 4 sin%0

cos?0 + 1
=2-3+1=0
22. (3) sind + sin?%0 + sin®0 = 1

= sin0 + sin®0 = 1 - sin?0
= sind (1 + sinZ0) = cos?0
= sin?0 (1 + sin?0)? = cos*0

= (1 - c0s20) {1 + (1 — cos?0)}?= cos*0
= (1 - cos?0) (2 - cos?0)?
= cos*0
= (1 - cos?0) (4 — 4cos?0 + cos*0)
= cos*0
= 4 — 4c0s%0 + cos*0 — 4c0s20 +
4c0s*0 — c0s®0 = cos*0
= —0s°%0 + 4 cos*0 - 8 cos?0 + 4
=0
= c0s%0 — 4cos*0 + 8cos?0 = 4

23. (2) B

30° 45°
D C A

AB = Tower = h Metre

CD = 10 metre, AC = x metre
(let)

/BCA = 45°, /BDA = 30°

In AACB,

._AB
tan 45° = AC

NV
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TRIGONOMETRY

% |=

=1=
= h=x

In ADAB,

,_AB
tan 30° = AD

h

1
= J3 = x+10
= x+10=/3h
= h+10=,3h

= h(¥3-1) =10
10
= h= \/g_l
10 J3+1
T J3-1 % J3+1
10(J§+1)
= — 2 =5(1.73+1)
= 13.65 metre
24. (1)
P Q
//, ,"’/’
A B C

P and Q = Positions of plane
/PAB = 60°, ZQAB = 30°, PB =

3600 ﬁ metre

In A ABP,
,_BP
tan 60° = AB
360043
=3 = "5
= AB = 3600 metre
In AACQ,
CQ
tan 30° = AC
1 360043
v3 T T ac

= AC =3600 x 3

= 10800 metre

© PQ=BC=AC-AB
= 10800 - 3600

= 7200 metre

25.

26.

27.

This distance is covered in 30

seconds.
7200
. Speed of plane = 30
= 240 m/sec.
18
= 1240 x —
( 5 j kmph
= 864 kmph
]
sin 75° + sin 15° = 2 sin

(75°+15°j (750—15°j
-COS
2 2

-+ sinC + sinD

. (C+D C-D
= 2sin -COS|
( 2 j ( 2 j

= 2 sin 45° - cos 30°

_o L

= ﬁ .

3

2

w|$|

(3) We know that,
2 cosA sinB =
—sin(A - B)

= 2 cos 45° sin 15°

sin (45° + 15°) — sin (45° - 15°)
sin 60° — sin 30°

sin(A + B)

_¥3 1
T2 2
_A3-1
T2

(4) We know that,
cos2A = 1 - 2 sin2A

A
= COSsA = 1—251n25

Let A = 45°

o

= cos 45° = 1 — 2 sin?

o

1
= 2 sin? 225 =1 - cos 45°

1° 1
2sin222— =1- 1=
S1ne 2 \/5

 eMI_oRa )
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28.

29.

30.

o

1° J2-1
in222— =
2 sin 9 ﬁ
1° VJ2-1
= sin222— =
S esy 22
1 2-1
- sin22—°=
2 22

cosa + cosf
sina + sinf

2~Cos(a ; B)COS((XQBJ

) Zsin(a * Bj-cos(a _Bj
2 2

cos( Bj

sin(Jj
2

:cot(a+Bj
2

(2) We know that,

R _(180")
T

1R = 57.29°

As we know that the value of sin0

2

Q
+

Q
+ N

increases as 0 increases.
= sin 1° < sin 57.29°

180Y°
sin 1°<sin |~ —
= sin 1°<sin 1
(4) We know that,

tano + tanf

tan(a + B) = 1-tana-tanf

=tan (o + )

m N 1
_ m+1 2m+1
B m 1

_(m+1].(2m+1]

tanB =9, 1

N
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2m? +m+m+1
(m+1)@2m+1)

2m? +3m+1-m
(m+1)@2m+1)

_2m2+2m+1
2m? +2m +1

=1

=tan (a+p)=1

b
tan (o + B) = tanz

.'.0(+B=Z.

b
31. (2) Here, o + B = Z
(1 + tano)(1 + tanp)
=1 + tanf + tana + tana tanf
=1 + tano + tanf + tana tanf
Also, we know that,

tano + tan
tan (o + B) = 1—

tan o tan g
T tano + tanf

tan " =1 _tanatanp

3'1—tanatan[}:tana+tanﬁ |

= (1 + tana)(1 + tanp)
=1 + 1 - tano tanP + tanao tanf

=2
1-cosB
32. (2) Here, tanA = — 5 —
sin B
We know that,
2 tanA
tan2A = | _ 024

2’(1_COSBJ

sin B

tan2A = 1 1 - cosB 2
sinB

2(1 - cosB)
sinB
sin?B - (1 - cos B)2
sin’B

B 2(1 - cosB)sinB
1-cos®B- (1 - cos B)2

[+ sin20 = 1 — cos20]

33.

34.

TRIGONOMETRY

2(1 - cosB)sin B
(1 - cosBJ)[1 + cosB -1 + cosB]

_ 2sinB
2cosB

= tan B.
(4) sin (45° + 0) — cos (45° - 0)
= sin 45° cosO + cos 45° sind
— (cos 45° cos0 + sin 45° sin0)
-+ sin (A + B) = sinA cosB
+ cosA sinB

cos(A — B) = cosA cosB
+ sinA sinB

cos 0 N sin 0 3 cos0 3 sin 0
V2 V2 2 V2

=0

[#2)] 2 cos—— cos% + (:0s3—TE
13 13 13

571
+ cos—
13

T 97
=cos| — + — | + cos
13 13

3 571
+ COS— + COS——

13 13

-+ 2 cosA cosB = cos (A + B)
+ cos (A-B)

10n ( 8n)
= COS—— + COS| ——
13 13

(1 _ %j
13 13

3n 57
+ COS— + COS——

13 13

107 8=
= COS—— + CoOsS—
13 13

3 571
+ COS— + COS——

13 13

-+ cos (- 0) = cosO

( 37[) ( 57[)
=cos|n——=|+cos| -
13 13

3n 57
+ COS— + COS——

13 13

3 571 3
= —C0S— — COS—— + COS—
13 13 13

57
+ cos—
13

 eMTIE_oR” )
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35. (3) Here,
sinb + cosb = 1

Squaring on both sides, we get
(Sin6 + cose)? = 1

sin%0 + cos?0 + 2sind - cosd = 1
1+ 2sin6 cos® =1

2sinf - cosb =0
And we know that,
sin20 = 2sin6 cosO
=sin20=0

36. (2) Here,
sinx+y) a+b
sin(x — y) - a-b

Using and

dividendo both sides we get,

componendo

sin(x + y) + sin(x — y)

sin(x + y) — sin(x - y)

3 a+b+a-b
" a+b-(a-b

oginXFTYFTX-Y)  [X+tYy-x+y
2 2

oginXFtY-X+yY) [X+ty+x-y
2 2

_ 2a

"~ 2b

- sinC + sinD

~(C+D cos C-D
= 2sin 2 2

sinC — sinD

C+D sin C-D
= 2cos 9 2

sinx-cosy a

= siny-cosx b

t t a

= tanx- coty = —
S

tanx a

tany b

3cosO + cos30

37.2 3sin 0 — sin 30

_ 3cos0+ 4c0s30 - 3cos0
3sin6 — (3sin 6 — 4sin®0)

- c0s30 = 4cos30 — 3cosO
5in30 = 3sind — 4sin30
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3 4cos®0
4sin®0
= cot30
38. (1)
51 b
sin —-sin—
12 12
. b b1
=— x| 2sin—sin—
12 12
= cos(— - l\ - cos(ﬁ + i\
12} 12 12J
- 2sin A sin B
= cos(A - B) — cos(A + B)
1 47 67
=—|cos| — | - cos| —
2 12 12
1 b b4
=—|cos| — |- cos| —
2 3 2
11
2 2
-1
4
39. (3

cos(m + x)cos(—x)

. b1
sin(r — x) COS(E + xj

_ —COsSXx-Cosx

sin x(-sin x)

- cos(n + 0) = — cosO

cos(— 0) = cosO

sin(r - 0) = — sin0d

Ccos| z +0|=-sin6
2
_[cosx) (cosx
sin x sin x

= cot x - cotx

= cotZx.
40. (2)
sin 50°
sin130°

cos70°
cos110°

- 2tan?225°

_ sin 50°
" sin(180° - 50°)

41.

42.

43.

TRIGONOMETRY

. cos 70°
cos(180° — 70°)

- 2[tan(180° + 45°)]2

_ sin 50° N cos70°
sin50° -cos70°

- 2 tan245°
-+ sin(180° - 0) = sin0®
cos(180° — 0) = — cos0O
tan(180° + 0) = tan0
=1-1-2
=-2
(2) sin 240° = sin(180° + 60°)
= —sin 60°
[+ sin(180° + 0) = — sin0]

(1) We know that,

cotA - cotB -1

cot (A +B) = cotA + cotB

cotA - cotB -1
=X= cotA + cotB

(4) cosﬁ = cos (21’[ - Ej
4 4

COS

N

-+ cos (2n - 0) = cosO

€L
T V2

&) (5)
. (8) tan 6 6

=tan (n —Ej . sin(n + Ej
6 6

[-+ tan (180° - 0) = —tan®
sin (180° + 0) = -sin0]

E(_Slnﬂj
= - tan 6 6

Il
o+
o
=]

I
2
=}

I

45.

46.

47.

48.

(2) tan 56° = tan(45° + 11°)
tan45° + tan11°
T 1-tan45°- tanll®
tanA + tanB
vtanA+B) =1 AtanB
.- tan 45° =1
1+ tanll®
= 1-tanll®
14 sinll
cosll®
= sinl1°
cosll1°®
cosll® +sinll®
= cosll® -sinll®
3)
cos0 sin(-0)
sin(90° + 0) sin(180° + 0)
B tan(90° + 0)
cot©
cos @ —sin @ cotf
_ + +
~ cosé —sin @ cotf
=1+1+1
=3
@)
tanﬁ + tan x
b 4
—+ X |=
tan(4 ) 1-tan” tan x
4
- tan(A + B)
_ tanA + tanB
1 — tanA tanB
1+ tanx
= 1-tanx
(3) Here,

cosC - cosD =y
= y = cosC - cosD
= y=-2sin

5257

[-- It is the basic formula
of cosC - cosD]
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49.

50.

51.

(4) Here,
1
sinx = g

We know that,

sin3x = 3sinx - 4sin®x

On putting the value of sinx, we
get

sin3x = E

(1) Here,
SiNx - cosy + cosx - siny = 1
= sinx+y =1
[+ sin (A + B) = sinA cosB
+ cosA sinB]

= sin(x + y) = sin

2
b
Sx+y=y
(3) Here,
23 nd 3n
cosx= " and < x< 7,

= x lies in third quadrant, and
we know that in third quadrant

only tan and cot are positive.

Consider right angled A ABC,

C
5
x O
A -3 B
Using pythagoras theorem,

AC? = AB? + BC?

= 5% =(-3)* + BC?

16 = BC?

=BC=4

We know that,

sin2A = 2sinA - cosA

= sin2x =2 - sinx- cosx

52.

53.

54.

55.

i) ]
2 x 5 5
24
25
-+ Here, sin0 is —ve
(4) tan 330° = tan(360° — 30°)
= —tan 30°
-+ tan (360° - 0)
=—tan0

-1
= V3
(2) We know that,
R (180)
T
5 R (180 57[)0
— = |—x—| =75°

12 T 12
(4) We know that,

R
10 —_— L
- (180)

R
b
120° = x 120
= (180 j
&)
"3
(1) Here,
X-y
tan0 = x+y
Consider A ABC,
C
x-y
0 [
A X+y B

Using pythagoras theorem, we
get

AC® = AB® + BC?

= AC” = (x+ Y)* + (x- y)*
=xz+y2+2xy+xz+y2—2xy
ACZ=2 (¥ + P

AC = \l2(x2 + yz]

 SMT_oR0 )
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56.

57.

58.

As 0 lies in first quadrant,

-+ sin0 will be +ve

.. BC
sin6 = AC

XY
sin0 = m
(4) Here, sinC + sinD = x
= x = sinC + sinD

= Xx= 2<sin(C * Dj <Cos(ﬂj
- 2 2

[-- itis the basic formula

of sinC + sinD]
(2) We know that,

Angle - arc

radius

21 cm

(3) Here,

>

@}

B 37.4 cm

0 =60°
1=37.4 cm
r="2?

We know that,

po R
1°=
(180")

NV
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x R
= 60° (— X 60)

180°
o R
= 60° (—j
3
We know that,
l
0=—
r
T _ 374
= 3 r
374 x 3
=>r=
b
374 x3x7
"= 22
=17 x 21
= 35.7 cm
59. (2)
cosec (-1410°) =- cosec (1410°)
.+ cosec (- 0) = - cosecOd
= —cosec (360° x 3 + 330°)
= —cosec (330°)
= —cosec (360° — 30°)
= cosec 30°
=2
Cos(£ + x] + COS(£ - xj
60. (2) 4 4
b
—+X+—=-Xx
4
= 2cos 2
—+X-—+x
-COS|

-+ cosC + cosD

C-D
2

C+Dj’

= 2005( 9

T
= 2cos | 4 *COs X

2
——-COS X

-2

= J2cosx

TRIGONOMETRY

137
61. (2) tanE
- tan|m + I
12
_ tan—~
12
[-+ tan(x + 0) = tan0]
) tan(i _ Ej
3 4
111
12 3 4
tanE - tanE
3 4
T 1+ tanE tanE
3 4
-+ tan (A - B)
tan A - tanB

" 1+tanAtanB

J3-1
T 1+ @
J3-1
- J§ +1
1
62. (3) Here, cos0 = —5 and 0, lies
in third quadrant
C
2
r
A -1 B

Consider AABC, Using Pythago-
ras theorem,

AC? = AB? + BC?

22 = (-1)% + BC?
=BC?’=4-1

BC2=3
BC = 3
e oon
SME-990

63.

64.

2

=)
tan6 + sinf = - __1 +-

-+ In third quadrant sin®

is negative and tan® is positive.

3
2
(1) cos 105° = cos(60° + 45°)
= cos 60° - cos 45°
— sin 60° - sin 45°
[+ cos (A + B) = cosA
cosB - sinA sinB]

w|§|
5i-

1
=2

-

1-
2

(2) Here,

T T
COS(Z - 6) cos(z - ¢j
—sin(% - 6) sin(% - ¢j =7

@

Let
Z_0=-A
4

T

Z _0=B
1 ¢

= cos(% - 6) cos(% - ¢j
—sin(g - 9) sin(% - ¢j

= cosA cosB - sinA SinB
= cos(A + B)

= COS£—9+£—¢:|

| 4 4
(7
— cos|——-0-
o2 0-4]

- COS_% -6+ ¢]]
=sin (0 + ¢)

.. Cos(E - 9) =sin6
: 2

N
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