DEFINITION

In this chapter we intend to study an important branch of
mathematics called “trigonometry’, It 1s the science of measuring
angle of triangles, side of triangles,

Angle

0
0 > A

Consider a ray OA ifthis ray rotate about its end pomt O and takesthe
position OB then we say that the angle 2 AOB has been generated.

Measure of an angle

The measure of an angle 1s the amount of rotation from initial side
to the terminal side.

NOTE:

Relation between degree and radian measurement
n radians = 180 degree

radian measure = xdecgreemeasure

180
180

*radian measure

degree measure =
i

12=60" (60 minutes)
1'=60" (60 seconds)

m I : Find radian measure of 270°,

Solution ;

g 3
Radi: Ausre = x 210 =
\dian meausre = o >
ST
i i 2 - Find degree measure of -
Solution :
180 35x
degree measure = —x—=100°
T 9

TRIGONOMETRIC RATIOS

The most important task of trigonometry 1s to find the remaining
side and angle of a triangle when some of its side and angles are

given. This problem 1s solved by using some ratio of sides of a
triangle with respect to its acute angle. These ratio of acute angle
are called trigonometric ratio of angle. Let us now define various
rigonometric ratio.

¥
F*/
e
53
£}
>
Al X M b. 4

Consider an acute angle £ YAX =0 with initial side AX and terminal
sideAY. Draw PM perpendicular from Pon AX to getright angle
triangle AMP. In right angle triangle AMP.

Base=AM=x

Perpendicular=PM = y and

I-!’}fpm enuse = AP=r,

3 2 .

;I— — -T-\_ ...l I:l:_
2 2

F=a]X -+

We define the following six Trigonometric Ratios:

Perpendicular v

sin b= ==
Hypotenuse  r
Base X
cos B = =—
Hypotenuse r
Perpendicular v
tan B = . ==
Base X
Hypotenuse r
cosec B = b : =—
Perpendicular  y
Hypotenuse r
sec B = =—
Base X
Base x
cot B = P

Perpendicular  y

IMPORTANT FORMULA

sin2f + cos® 0= 1 2
sec20+ tan® 0= 1 4,
cos (90° —0)=sin 6.

tan (90° —B) = cot 8 = cot (90° — B) = tan 0.

cosec (90° —B)=secB., & sec (90°—0)= cosec 6.

cosec2f —cot> O =1
sin (90°—0)=cos 0.

et = A0 T T
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Trigonometry

9 10. Trignometric functions 1s Quadrants
3|
{J* 30° 45 60~ 90~ :
T-ratio . 3 ) ﬂL
Sine and cosecant All functions
s B 0 1 1 NE | positive positive
7 J2 EN 11 I
T C
| NE) 1 1 . "
cos B ] S :F- = 0 Tangent and cotangent | Cosine and Secant
= = 2 positive positive
] Not 111 AY
: ) —_ :
L : ﬁ 1 ﬁ dehined
Not 2
cosec B |, . 2 i g 1
defined ﬁ
_ 2 Not
gec: : :ﬁ—" V2 - defined
Not |
cotf | . NE) 1 = 0
defined ﬁ
RELATION AMONG T-RATIONS
sin O cos 8 tan @ cot 9 sec 6 cosec 8
sin O sin 0 % : : ‘
1-cos™ ¢ 1+ tan” 0 V1 +cot’ @ S50 cosect
|
I cot 1 20
cos 0 ol piin? cos B - i
I=sm™ ¢ ' |+ tan” @ l4+cot- @ sec \] Sbiech
sinfl 2 1
e Y l—cos~ 0 |
tan O tan © % :
= l—sin- @ cos : cot & sec” 01 ‘JL:{JHI':L:'H— 1
0 V1 “sinc 0 cos ¢ 1 0 : ‘J 5
cot - cot S,
sin 1—cos™ @ tan & Jsec? -1 cosec”0-1
| 1 tcots @ cosect
sec O j e sec 0 :
: JJ1—sin” @ costd I—tan” 6 coth e «fcusec‘ﬂ—l
I _—1 I+ tan- 0 sec ¢
cosec 6 e - cosec B
sin @ J1—cos” @ tan & 1+cot” 0 sec” 7 —1

=5 find sin Aand tan A. cos C and cot C

Solution : C
13
5
B 12
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AC = J(ABY2+(BC)2 = V127 +5

= 144425 = 169 =13
When we consider t-ratios of 2 A we have
BaseAB =12
Perpendicular=BC=35
Hypotenuse=AC=13



Trigonometry

Perpendicular 5

sin A= =
Hypotenuse 13
—— Perpendicular _ 5
Base 12
When we consider t-ratios of ZC. we have
Base=BC =5

Perpendicular=AB=12
Hypotenuse=AC =13
Base J

cos C= =
Hypotenuse 13

Base 5

Perpendicular 12

IEEEEIIE® 4 - In a right triangle ABC right angle at B if sin A

cot C =

3
- find all the six trigonometric ratios of ZC

Sniurirm X
Perpendicular 3

sinA = = —
Hypotenuse 5
C
>
3
B 4 A

.

Base = «J[ H1-,rp|{:+t:z:11m-'.::]2 —(Perpendicualr)”

| T
=25-9 =./16 =4
Now
' BC 4 ;
sin C= Ezg,uﬂsec C= Py
3 AB 1,
cos C = E:E sec U= 3
AB 4 3
tan C = E:E: cot C= 1
WIS 5 : Find the value of 2 sin? 30° tan 60° — 3cos? 60°

sec? 30°
Solution ;

[EETUTCE 6 - [T 6 is an acute angle tan 8 + cot =2 find the
value of tan” @ + cot” 8.

Solution :
tan 6 +cot B =2

|
tan 0

2

tan 0 +

tan O+ 1=2tan O
tanZ B—2tanH+1=0
(tan®—1)2=0
tan® = 1
B= 45°
Now, tan’ 6 + cot” 9.
=tan’ 45°+cot’ 45°=1+1=2

U

cos37"
A eI 7 - Find the value of ——
: sins3
Solution :
We have
cos37°  cos(90°—-53") sin353° |
sin53° s 53° sin 53°
et} G § - Find the value of
sin36° sin54°
cos54°  cos36°
Solution :
We have
B sin 36° _\5in 54°
Y, cos34®  cos36”
- _3511{91}‘3 —547)  sin(90°—36°)
cos54° cos 36°
coss4®  cosie”
= — =1-1=0
cos54°  cos36”

Rt 9 : Evaluate the cot 12° cot 38° cot 527 cot 60° cot

78°
Solution :
We have
cot 127 cot 387 cot 52° cot 60° cot 78"
={cot 127 cot 78°) (cot 38° cot 52°) cot 60°
= [cot12° cot (907 —127)] [cot 387 cot (907 — 387)] cot 60°
= [cot 127 tan 12°] [cot 38° tan 38°] cot 60°

| |
= Ixlx—e==——
VRN E)
10 : If tan 20 =cot (0 + 6°), where 20 and 0 + 6° are

acute angles find the value of 8.
Solution :

We have

tan 268 = cot (B + 67)

cot (90° —=20)=cot (6 + 67)

90 -20=0+6"

36 = 84°

B = 28°

Example :

11 : Find the value of (1 - sin 28) sec? 8.

Example

Solution :
We have,
(1 —sin? 0) (ﬁ.»;m:? 0)
= cos® 0 sect O
29 I E
e L'._ﬂs_ :{ ——
cos= 0
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Trigonometry

Example R 1 e 1
' 1-sin0

1+sind

find its value

Solution :
We have

1 |

| —sinB+1+snB

= I = . -
l+smn® 1—sinB “"‘51"[}][1_5“‘[}]

2 2

=% —= e 2 Sﬁ"ﬂz §)
1-sin“ 8 cos 0O
) 1-5sin@
eI |3 Find the value of :
- 1+sinB

Solution :
[-sin® [(1-sinB)(1-sinB)
Vi+sin® \(1+sin6)(1-sin6)

\][1 —5in H]E
1—51'112 i)
| —s1nB B ] sinb

cos B

: Find the value of [(1 + cot 8) — cosec 8] |1+ tan

=gec 0—tan 0.

cos B N cost

Example :

0 + sec 9]

Solution :
(1+ cot 8—cosec ) (1+ tan B + sec D)

[1+Cﬂsﬂ ] J[l-‘-ﬁinﬂd- | J
= smfB  sinb cosD  cosD

[Hil‘lﬁ +cosBh—1 J[ cos 0 +sim H+I}
! cos B

sin O

[Hinﬁ+cusﬁ]2 -1

smbBcos O

sin 0+ cos” O+ 2amBeosH—1
sin 0 cosf

|+ 2smbecosB—-1  2smbBceosh

=2

sincos B sinBcosb

Example 15:1If sinB = %, find the value of sin 8 cos 6.

Solution :

el

ginH=:—

I

i
cosB=41-sm" 6

3 4 12
sin @ XcosPh= —x—=—
1N cos 5" 3
8 1 2sech
et /6 - If cos B = —. find the value if .
b 2’ 1+tan’@
Solution :
|
cost =—
2
sec =2
2sechH _2:-1&4‘.:[3'_ 2 _2_1
|+tan O secc @ sech 2
12 1+sin@
eIt [ 7 If tan@ = — | find the value of :
- 5 1—sinB

Solution :

12
tanB=—
5
z-;n:-:n:ﬁ=*~,}1+tanzﬂ
= 4l 2 _ 22
ks 5) 5
cosbh=—
sin B = I—CL‘}SEH=E
12 25
1 4+5n0 13 13
tl 5 = e
" —smn B I—E _I_
13 13
CEPETT /5 : If sin® = ———— 0 < 0 < 90° find the value
: L3 .3
a“+b
of tan 9.
Solution :
sin b= %
i) A
a“+b"°
cosO=11—sin’ 0

2 2
d b b
cosf=,l-—ms=, [ ——=—
2,2 3,2 3 2
a +b a +b g

d

' £ 2
far= 1 i NG o 8
cosb b b

7 g
Vas+b°
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Trigonometry

10,

cos 19, cos 2° cos 3° ......... cos 179° 1s equal to
(a) -1 (by 0O
(c) 1 (d) 1/-f2

sinZ0 + cosec>0 is always
(a) greater than |

(b) lessthan 1

(c) greater than or equal to 2
(d) equal to2

st +cosH

If sinB+cosB=a and — =b _ then
sinBcosO '
; 2a ’ 2h
. F = =
(a) a* =1 (6) h* —1
(¢) ab=h—1 (d)y a+b=1

l
25

. 1
The value of (smg 7—°+cos>7 E'}] —(sin? 30° + cos? 30°)

+ (sin? 7° + sin? 83°) is equal to

I
(a) 3 by 25
(¢} 2 (d) 1
Iftan 15° = E—ﬁ .then the value of cot® 75% is
@) T++3 b 7-243
(©) 7-43 (d) 7+443

If x=psec and y=gtanf then
(b)Y xg" =2 = pg

(@)% — 207 = pog

@) -y =plq

asinfl =hcosb

If b tan 6 = q. the valueof —
I 4, The Va gy asinf) + b cosb

a—h a+h

(@ 3 3 (b) 53

a-+h a-+b
© a> +b* @ a* —b>
¢

at —b* a* +b*
If tant) +sintl=m and tan 0 -sin0 = n , then the value of
m* — n? is equal to
(a) 4mn (b)y 2~/mmn
(c) iR (d) 2+/m/n
tan9® = tan27% % tan 63° % tan&81°=
(a) 4 (b) 3
(¢} 2 (dy 1
The value of (sin? 1° + sin® 3° + sin? 5% + ...+

sin® 85% + sin? 87° + sin> 89°)

EXERCISE

11.

13,

14,

15.

16.

17.

18.

| 1
a} 21— by 22 ) 22— dy 23—
(a) 5 (b) (¢) 5 (d) 5
Ifsmb —cos = Y and 0 < 0 < 90°, then the value of sin
B + cos 0 1s.
17 " 13
® T ® 17
1 ) L
© 13 @D 1
The mmimum value of'¢os 20 +cos B for real values of 0 15—
(a) —9/R (b) 0
(¢} -2 (d) None of these
3 3
gos” 20°—cos” 70°
The valueof = 3 1S
sin- 70° —sin~ 20°
{a) 3 (b) 2 (¢) 1 (d) 2

If 50 & 40 are acute angles satisfying sin 50 = cos 40 then

2s5m 30— «,E tan 368 ="7
(a) 1 (b) 0O

|
() —1 (d) ﬁ

Ifsec B+ tan B=x.thensecB ="

2 o
x +1 X |
(a) (b) :
X i
2 2
x =1 x- =1
(© — (d)
LX X

facosO +hsinO=mand g sm 6O — b cos O = n, then
at+ b=

(a) m®—n? (b) m? n?

(¢) n?—m? (d) m*+ n

o - [2a+p
[fsin ¢t + cos B =2 (0°< < a < 907), then sin 3 =
. a
a) sin— 08 —
(a) 5 (b) cos 3
o v @ 2cx
C S — COs —
3 3
If A= sin® 0+ cos*0, for any value of 0, then the value of A is
3
(a) 1<A<2 m]-ggﬁgz
© ISiA_::] @ S{Afli'r
C —_— —_— | —
16— — 4 — —16
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A-234
19.

20.

23,

24,

25,

26,

27,

Trigonometry

[fx=asecBcos ¢ y=bsechsin ¢, z=ctan 0, then, the value 29

2 2 2
. S
ol <o —— g
g b e
(a) 1 (b) 4 () 9 (d) 0

i
If [}*_Cﬁ*_iE and ¢oc? g+ tan= 0 = 7 then 0 is

30
( Sm i % T g
— Tddle — radi:
a) = radian (b) 5 fadian
TE & :TE &
(¢) — radian (d} — radian
? 6 3.
a’ b’
If x=asin 0 and y = b tan® then prove that —5 — 75 18
x ¥
@) 1 (b) 2
() 3 (d) 4
If 2y cosb = x sinf) and 2x sech — y cosect = 3, then the
relation between x and v 1s
@) 2x*+y7=2 (b) x*+4'=4
(0 ¥+47=1 (d) 4x?+y*=4
If secO+tan 0 =+/3 _ then the positive value of sinf is 32,
l
(ay 0O (b) 5
J3
(c) ? (d) 1
Theradian measure of 63°14'51" 1s
28117\ 381n | 3.
(a) [ } (b) ( ]
8000 {8000
} [431 In]" b '(531 I:rr]r
© {8000 (DN 000 U,
osta  sin? . Ao o4
If O o ol = 1. then the value of cos s sin B
cos” B sin > [3 cos” o sin a
18
|
(a) 4 (b) 0 (c) 3 (d) 1
If sin“o = cos’w, then the value of (cot®a — cot®e) is 3.
(a) 1 (b) 0
(&) —1 (d) 2

The value of
cot 5°%.cot10%. cotl5%.cot 60 .cot 75 %.cot 80 cot85° .

B i T "
(cos™ 207 +cos™ TO7)+2

9 1 1 3 %

@ — b - © = @ X
B3 9 J3 9

In a triangle, the angles are in theratio 2 : 5: 3. What 1s the

value of the least angle in the radian ?

T T 21 T
b " e — d —
(a) 5 (b) 5 (c) 3 (d) z

Ifx=a cos B — bsin 6, y=bcos 0 + asin 0, then find the
value of x~ +y~.
(a) a (b) b’

]

€& = (d) a®+b’

hl

cos” O+sin" 0 cos® O—sin- 0 :

The value of : al t
A cosB +smé cosB—sinf Gl

(a) -1 (b) 1

(¢) 2 (dy 0O

X
Ifsin 17°= —, then sec 17° —sin 73° 1s equal to

X
.,,
y 4
@ T2 B xyy> -« |
}[2

o (B P © ()

I£01s apositive acute angle and cosec 0 + cot 0= /3 , then
the value of cosec 0 1s

I
(a) B (b) 3

2
(c) N (dy 1
Ifcos o+ seco= ﬁ then the value of cos” a + sec” a is
(a) 2 (by 1
(c} 0O (d) 4

5
If x lies in the first quadrant and cos x = 3 what 1s the

value of tan x — cot x?
139

—139
60 ®
19
60
Consider the following :

(c) (d) None of these

cot 30" + 1
cot 30° =1

I 2 s 45° cos 45° — tan 45° cot 45° =0

Which of the above identities 1s/are correct?

(a) Only I (b) Only II

(c) Both I and 11 (d) Neither I nor 11

If 0° < 8 < 90° then all the trigonometric ratios can be
obtained when

(a) only s B 1s given

(b) only cos 0 is given

(c) only tan 6 18 given

(d) any one of the six ratios 15 given

= 2(cos 30° + 1)
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Trigonometry

37,

38.

39.

41,

42,

43,

45,

A wheel makes 12 revolutions per min. The angle 1n
radian described by a spoke of the wheel in 1 515

(a) Sm2 (b) 2x/5

(¢} 3n/5 (d) 4n5

Consider the following statements for 0 < 6 < 90°,

I.  The value of sin 0 + cos 0 15 always greater than 1.
II. The value of tan 6 + cot B is always greater than 1.
Which of the above statements 1s/are correct?

(a) Only I (b) Only 11

(¢c) Both I and 11 (d) Neither I nor 11
Consider the following statements :

. tan O increases faster than sin 0 as O increases.

II. The value of sin B + cos 0 18 always greater than 1.
Which of the statements given above 1s/are correct?
(a) Only I (b) Only 11

(¢) Both I and 11 (d) WNeither | nor 11

If cos x + sec x = 2, then what cos" x + sec”" x equal to,
where n 1s a positive integer?

(a) 2 (b) 2" °

[E} 2“ 1 [d} 21‘:

Consider the following statements

L. sm 1°>sm | 2 cos1® <cosl

Which of the above statements 1s / are correct ?

(a) Onlyl (b) Only 2

(¢) Both 1 and 2 (d) Neither 1 nor 2

If sin x + cosec x = 2, then what is sin’ x + cosec’ x equal
to ?

(a) 2 (b) 18
(¢) 3512 5‘3” mzsﬁ

If sin x + cos x = p and sin

x + ¢cos'x = g, then what is
p’ — 3p equal to ?

(a) 0O (b)y —2g
() 2q (d) 4q
3—tanjf1
If —=K
| —3tan- A

where K is a real number, then coséc A(3 sinA —4 sin°A)

1s equal to (CDS)
2K
i
(a) I
2K |
(b) s where §5K53
2K |
(c) L where K*:E or K>3
2K
d
() K +1
If tan A + cot A =4
then tan” A + cot” A is equal to (CDS)
(a) 110 (b) 191
(¢} & (dy 194
’ | —sm x | —smnx COS X
It PpP= - g = i i — .
l+smnx COS X l+smx
then which of the following 1s/are correct ? (CDS)
L., p=Eg=F
2 J;:r2 = gr

47.

49,

S0,

53.

Select the correct answer using the code given below.
(a) 1 only (b) 2 only
(c) Both 1 and 2 (d) Neither 1 nor 2

Consider the following : (CDS)

cos A sin A
l—tanA+1—cutA
2 (l- sinA- {:{}EA}Z = 2(1-smA) (1 + cosA)

Which of the above 1s/are 1dentity/identities?

(a) 1 only (b) 2 only

(c) Both 1 and 2 (d) Netther 1 nor 2

ABC 15 a triangle right angled at B and AB : BC =3 : 4.

=05 A +s1n 4

L.

What 15 sind + sinB + sinC equal to? (CDS)
2 b L

(a) (U
12

(@ = . 3

The value of cosec’67°+ $ec”57° — cot®33° — tan*23° is

(CDS)

(a) 22 (b) 2

G 2 (d) 0

Consider the following statements : (CDS)

. There exists at least one value of x between 0 and

T : _— : . ;
2 which satisfies the equation sin* x — 2sin” x — 1 = 0.

2. sin 1.5 1s greater than cos 1.5. Which of the above
statements is/are correct?

(a) 1 only (b) 2 only

(c) Both 1l and 2 (d) Neither 1 nor 2

If sin x + cos x = ¢ then sin® x + cos® x is equal to

(CDS)
i 1+6¢2 —3¢* i 1+6¢> —3¢*
i
16 4
, 1+6c2 +3¢? " 1+ 6¢2 +3c?
(c 16 { 4
Consider the following statements : (CDS)

I. There exists no value of x such that

|
. =4+23, 0<x<
| —smx g,

aiild
2 sin x = 3" Y does not hold good for any real x.
Which of the above statements 1s /are correct?

(ay 1 only (b) 2 only

(¢) Both 1 and 2 (d) Neither 1 nor 2

The complement angle of 80° 15 (CDS)
18 . 5 .

(a) — radian (b) 2% radian
T
i 4

v}  — radian dy —radian
© 5 @ 5z
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A-236

.

M.

61.

Trigonometry
Consider the following statements : (CDS) 62. The value of (CDS)
; : . .
l1+tan™ O (l—tanﬂ')“ 32ﬂr}t2(E} S%&EE(E}+S{:£}-}3[EJ ;
—_— = : — O 5| — | 1s equal to
L. P | —ooth 15 true for all 4 3 6 e
B in (@) 3 (b) 243
D<B<—,0%—,
g (© 3 () 343
2 cotB= is true for B =45° only. . If = ﬂ‘]itan B =1and itan B+ P8 I, then the value of
tan a b a b
Which of the above statements 1s/are correct ? , .
(a) 1 only (b) 2 only X ¥ s
(¢) Both1and?2 (d) Neither 1 nor 2 Z Tz (CDS)
VIOV L (7 — P e S A | —1 ~1
Iﬁi a:lILchEi and y=b coth, then (ax™" — by " ){ax +(|j:+ifﬁ] (@) 2 sec? 0 B sec? B
:;:q:f;d ) (b) 1 (=0 (¢) 2cos?B (d) 2 cos? B
(&) tan® (d) sin20 64.  Consider the following : (CDS)
| —cost .
cosb T i} =eosec B—gotd
b 1s equal to (Wh’ﬂﬂﬁ + E} (CDS) i 4 1+ cosB e
tan © —1 | +sinB 1+ cost
(a) (b) - = cosec O+ cotO
tan £+ | cos 1—cosb
" BB " {860 ;\.{hiclh .;::'f]the above 1s/are id{e;;tit}éide?titiﬂs?
W T : {a) Lonly only
" B 10 (¢) Both 1and2 (d) Neither 1 nor 2
If tan (x +40)° tan (x+ 20)" tan (3x)7 tan ( 70—x)° tan( 0 —x)°= L.
then the value of x 1s equal to (CDS) 650 If p=cot 0+ tan 0 and ¢ = sec § — cos 0, then [F’EP}% s
(@) 30 (b) 20
(¢) 15 (d) 10 2 43 is equal to (CDS)
If O is an acute angle and sinBcosd = 2cos 0 = 1i5cos0, (g°p)
then what is sin 6 equal to? (CDS) (a) 0 (b} 1
. (¢) 2 (d) 3
(a) V5 -1 (b) =45 66.  Which of the following is correct in respect of the equation
4 : 4 3—tanZ0 = a( 1 — 3tan0)? (Given that o is a real number.)
CDS
g B g -5+ - S
¢ 2 1
4 4 [E:I} e gggjl [b} (1E|:—'=I-..ijl[3}3ﬁ']
Consider the following statements (CDS) & 3
. sin6b6" 15 less than cos66” = I
2 sin26° 1s less than cos26° (c) g —om, —][3__,;:.3] (d) None of the above
Which of the above statements 1s/are correct ? - 3
(a) 1 only (b) 2only 4 =
(¢) Bothland2 (d) Neither 1 nor 2 67. Iftan®+coth = E,where: 0<b= = then smm® + cosb 1s
2a +3b ) .
[f a and b are positive, then the relation sinf = '13-;3 s equal to (CDS)
(CDS) @) | v !
(a) not possible (b) possible onlyifa=>b 2
(¢c) possibleifa=b (d) possibleifa<b
The minimum value of cos® x+ cos?y —cos?zis  (CDS) (c V3+1 d S
(a) -l (b) 0O 2
(c) | (dy 2
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Trigonometry

HINTS & SOLUTIONS

cos 907 =0

So while expression becomes (.
(c)

(a) (sin®+ cosO) =a”

= 1 + 2 sinf cosb = a”

L. (b)

-

a 2a
—SEs S .
2 a” —1
4, (d) sin 83°=cos7° (s (90-0)=cos)
. Thegiven expressionis | —1+1=1
3
5. () cot275°= (2—\@) =7-43
6 (d) Weknow sec?d —tan®0 =1 and sech = i, tanf = >
P q
g -y =pig
7. (d) tanb=2
b
asmb-bcost atanB-bh as —h
asmB+bcos® atanB+bh G2 L p2
ol (¢} tanB+ simb=m, n=tanB —smbO
m-—n° = (tanf + sinB)* — (tan — t-;inﬁ}_2 |
=4tanBsin®  ..(1) (.. (a+b)*=(a—b)* =4ab)
Now,

mn = (tan® + sin0) (tand + snl)
= tan? — sin?0

: :
mn = sa-mzﬁ[ —IJ
cos”

sin” O

cos” 0
mn = sin“6 + tan0

H= sinf + tanf e (2)
from (1) and(2)

: ¥ 3
C.om-—n-= 4+/mn

o 13
=sin" b x

9, (d) tan9® = tan27° % tan (90° — 27°) = tan (90° —-9°)
tan9° * tan27 : g I
=y - s - - ! =
& s tan9®  tan9° tan 27°
10. (¢} To findtotal number ofterms

First term = 1. last term = 89, common diff=2.
a,=a,+(n-1)d

89=1+(n—1)

— R8=(n-1F

= n—1=44

= 45 terms.

11,

12.

13,

14,

15,

(a)

(a)

(b)

(b)

+ gin? §5°

+sin® 87° + sin? 89°
= (sin® 1° + sin? 89°) + (sin® 3° + sin® 87°) +..... 22
terms

£ s s
Now, sin“ 1"+ s~ 3%+ sin- 5+..........

+sin? 45°
; . 3
= (8in2 1%+ cos? 19)+ (sin? 3% + cos® 3°) + ..... 22 terms

£,
_+. — e
V2
l
=(1+1+......... 22 terms )} B

2 M
(sin O + cos 0)° + (sin 0 — cos 0)2
= (sin®0 + cos” B)+2sin0.cosh+(sin? 0 + cos? 0)
—2s5m 0. cos 0.
=]l+1=2
So,{sin 0+ cos 0)2 + (sin® — cos )2 =2

7
or, (sin® +cos 0)* + [—J =2

“Ta
I
b2
|

or, (simnB +cosB

=
e EY

sin B +cos = {—] -
13

Let S=cos20+cos® = 2cos”0—1+ cosh

| 1 | 1
= —]+E[UE}SEB+—'E{}SH+-—~)—H
2 16/ 8

d
9 1y 9
=——+?_(cnsﬁ+—) > ——
8 4 &

So. themmimum value 5=—9/8
cos 20° = cos(90° —707)=sin 70°
cos 70°=sin 20°

cos” 20°—cos® 70° sin® 70° —sin" 20° 1
sin” 70° —sin- 20° sin® 70° —sin” 20°
Given, sin 50 =cos 40 = sin (90° — 40)
= 50=90°-40
B = 10°

2sin 30— /3 tan 360

—25in 30°— 43 @an30°

1 1
—2x——WBx—==1_1=0
2 W3

Given, sec B +tan B=x vaeae(1)
secc O—tan® 0 =1
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A-238

= (sec B—tanB)(secB+tanB)=1
I I .
or secB—tan D= Dl e (11)

Adding (1) & (1), we get

1 x241
2secb=x+—=
X X
1rz+]
gsech=-
2x

16. (d) (acos O+ b sin 07 + (a sin O — b cos 02 =m2+ n?.
acos2 0+ h2sin2 0+ 2abcosD.sin O+ a2sin O+
b2 cos® 0 —2 absin 0, cos 0 =m> +n.

or a* (cos® O + sin? ) + A2 (sin2 O + cos? 8)

2 9
=im-+n-.

2 2 i &
or a - +h " =m"+n

17.  (b)

sinee + cosp =2
sinat < 1 :cosP <2
= oa=90" ;=0

: (Ea+ﬂ) : (13{}“)
.« ol 3 = 81n 3

NG
g

=8 60° =
cx
cos—=cos3)° = —
3
18. (b) When 6=0°
sinZ0 + cos*O=1
When 6 =45°,

1 1 3
in’ +cost0 = —+—=—
sin cos Tl
When 0 = 30°

1 O3
E EEH_, % :-ﬂﬁ =t
sin o8 116 16

19. (a) x=asecH. cosd;y=bsect.sin¢;z=ctand

2

[t
| E8-]

> S S

2 2 ¥ PR ¥
_azsecz Beos” ¢ +I:-r“ sec”Bsin® ¢ ¢ tan” 0
. 2 2 o 2
i b C

=sec” 0. cos” ¢+ sec” 0. sin® ¢ —tan- 0
=gec” O (cos? ¢ +sin ¢p) —tan* 0
=sec’ O—tan® O =1

sec-0 + tan0 =7

| + tan26 + tan?0=7

(= 1+tan?0=sec?0)

2. (b

= g
n 2
tan[}:iﬁ

tan B= ﬁﬂrtﬂnﬂ=—ﬁ

21,

4,

Trigonometry
AsO=8< /2
6= tan! J3
o="1
3
i B E - al bz
@) x )’2 a~sin- 0 b tan” 0

— cosec B — cot20 = 1
(b) 2vcosB=xsnb
2y

= 51 B =——cos0
X

And 2x sec B —y cosec =3

¥V
= 2xsec——=13
smb
2x Bx

- =3
cos 2ycost

W 5 X

— B sl — — cos B =—

dcos - 3
Now sin®0 + cos? 0 = 1

3

o
=Y 4+ —=]
4

:‘:;4._132 3% =4
(b) sec?® —tan?0 =1
(sec B+ tan 0) (sec B —tan 0) =1
Ji[&euﬂ—tanﬂ] =1l=secB—tanf = I—
3
A1)
secEHtm]FJ:JaT (Given)

wd2)
Addingegns. (1) and (2)

25&Cﬂ=ﬁ+—L$ESEﬂﬂ=i=}SECH=—%—

5 5 5

S.cosb = £ csech = :
2 cosb

Therefore, smt=+v1— cos- 0

[3 1
= J1I-2=—
4 2

4

51
¢ 632 14" —
® (m}l

[1 minute = 60 seconds]

1 i

17 297

297
=% 63°% 144+ — | = 63° — | =637+
20 20

2060
[1 degree = 60 minutes|
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Trigonometry

[?539?}” 75897 © .. (2311 }“
]| e | X radian = T

1200 1200 180 8000
cos’a  sina
25 (d) e ]
cos” 3 sin~[3
= cos® a sin® B + sin* « cos® B = cos? B sin? B
— cos? o (1 —cos? B)+ cos? B (1 —cos? a)? = cos? B
(1 —cos?P)
— cos? o — cos? @ cos® B+ cos? B -2 cos? w
cos? B+ cos? o cos? B=cos? B — cos? B
— cos? o — 2 cos? acos? B+ cost B=0
— (cos® o —cos® B =0
— cos? o = cos® 3
— sin® e =sin? B
4 . 4 4 o
cos B sin"fB cos B osm [
Then, e S =1
cos“or sin“a cos”f osmTf
SRS 3
206, (a) Hsm oa=cos o
\tz:mE L= COS (1)
Now consider, cot® a — cot® a
1 1 , l
=——————7— Since cota=
tan o tan” o tan
Substituting for tanZo with cos a from (1) above
equation will be
1 1 _l—cnszm_sinzu_tanz-&i_l
cosTo COSOL cos’or  coste  COSG
7@ cot 5°.cot10°. cot15°. cot 60°. cot T57.cot RO” .cot 85°

(cos” 20+ EQE'E 700)+2

cot{ 90" -85 ).cot{ 90" 80" ). cot(POF=T5" ).eot 60F .cot 75°. cot 80" cot 85°

— (cos® (90° —70%) +eos™ 707 ) + 2
_a
cot60° 4B 1 3 3
(1+2) 3 33 3 9
28. (d) Letanglesare2x, 5x and 3x.
2x+ 5x+ 3x=18(F
(sum of interior angle of triangles 1s 1 807)
10x=18"
x=18"
.. Leastangle in degree=2x=2 x 18=36"
T i
In radian = x36°=—
n radian TR0° s
29. (d) x=acosB—-Fbsmnb

y=bcosB+asmb
_TE+I}‘2=[H1‘J{}SH—E'}SinB}E'*'”JCE}SB'*{ISiHH}E
— g cosZ 0+ b sin® 0— 2 ab cos 0 sin B + b cos”
0+ a”sinZ 0+ 2ab cos O sin O

— (a2 + b cos? O+ (a2 +b%)sin B

— g+ b? (cos? O + sinlB)

= a?+bhi (1) =a*+ b

30,

3§

33.

(cosB +sin B}{C{}SE 0 +sin’ 0 —sin Ocos B)

(©) (cosB+smnb)
(cos O —sin 0)(cos” O+sin” 0+ sind cos0)
_+.
(cost—sinB)
=2 cos? 0+ 2sin? 0 — sin O cos O + sinb cosb
=2
) x

(dy sml7°= —

sec 17° —sin 73°

=sec 17" —cos 177

Y-y X’

2
;

{¢) cosecH + coth = ﬁ

| cost
+

-

sinf

-

5

2
2cosT —

0 0 =43

28N —cos —
2 2

sin b

1+cosh

sin

0
bt 30° 0 =607
an—="Jp=: —=30%P0=

5 i3 2 *

2
cosec B = cosec 60° = E

(c) cosatseca= .f3
taking cube both sides

cos o + sec” o + 3 cosa seca (cosa + seca) = 343

cos’a + sec’ o+ 3.3 = 3.3
cos o+ sec o= 0
B Base
13 i Hypotenuse

P=h2—b? = 132 -5

(¢) Given that, cos x =
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Trigonometry

= J169—25 =+/144 =12 S =141 £cos @ +sin 0 <41 +1

=% —af2 Emsﬂ+sinﬂiﬂ

b
P — _VATA <c05 0+ sinn <) 414
f(0)=(sinB+cos 0) e [-1414, 1.414]

ta | L.
nx-—cotx=
‘ b

12 5 144-25 119

5 12 -
3 o0 o am:lletg{ﬁ]=tanE}+{:ﬂtE}=tﬂnﬂ+t 5
elll
cot 30°+ 1 ;
B &) L ey - 2lees i+l (- AM = GM)

b | =

s
A= 2 2 tan &

]
tan & +
3 +1 3 .
_z[iq] 2 mﬂﬂa[mn&- I ]

ﬁ*l -J’BT+]
= Bl Bl "[ 2

341423
=342
1 3+

3 —

J’J'_+2 =5 {tan B + cot B) = 2
2 ] So, (tan O + cot 0) is always greater than 1.
Hence, Statement 1 is false and Statement 1I is true.
39. (a) Only Statement I 1s correct as tan 0 increases faster
than sin 0 as 0 increases while Statement 11 is wrong
as the value of'sin 0 + cos 0 1s not always greater

4+2: ..Itha.m I 1t may also be equal to 1. |
— T=\E+3 40. (a) cosx+ secx =2 .. (1)
On squaring both sides, we get
D 2
2[2_,_@] Cos x+sec x+2=4
= > =3+2 — cos" X +secc x =2 .. (1)
On cubing equation (1), we get
-] \E+2:\E+E caij+secix+3[c03x+5t:ﬂx}=8
Hence, it 1s true. — €08 X T sec” x +(3 x2)=28
I 2 sin 45° cos 45° — tan 45° cot 45¢ = 0 => cos"x +sec x=12 .o (111}
Similarly, when we multiply n in power both sides,
- Ix —x— —IxI-l}ﬂrZ‘xl—!xI_l_} cos' x + sec x =2
J_ J_ 2 Alternate Method
— 1-1=0 of we put x =0°, :
Hence, both Statements [ and 11 are true. t}fﬂnk cos 0% + EE’L’ 0° = L+ 1=4
36. (d) 1£0° <0 < 90% then all the trigonometric ratios can Similary cosec 1:" SEC X :
be obtained when any one of the six ratios is given. = cosec 07 + sec (°
Since, we use anyof the following identity to get any =l+1=2
trigonometric ratios. 41. (d) We know that, sin 1° = sin | and cos 1 < cos 1°
$in 0 + cossB=1,1 + tan" 0 = sec” O Hence. neither Statement 1 nor 2 is correct.
and 1 + cot” 0 = cosec” 0 42, (a) Here put O = 90°
37. (b} In 1 min =60 s, distance travelled by the wheel sin90° + cosec9()®
=12 = Its circumference =14+1=2
=12x 2w Now, sin’x + cosec’x = (sin90)” + (cosec 90)
123 2mr 2 =]1+1=2
o " A - P = —1)
In 1 sdistance travelled by the wheel P 5 & ) e snow+cosr=p.0
5 sinx + cos'x = q ool 11)
, — T On cubing Eq. (1) both sides
Angle Dustance 5 2 e ,E\?r ’ . T ; e 8
B = = === SIN"X + COS'X + 3 81N X COS X (SIn X + COS x) = p

Radius r 5 y- . S A
_ , Put sin"x + cos"x = g from equation (i1)
Which is the required angle.

38. (b) LetfiB)=smB + cos O
Maximum and minimum value of a cos 0 + b sin 0 1s

3 g s ) )
—«Ja*+tr <acos@+bsmb<vya +b"
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— g+ 3sinx cos x(p) = p’....(ii1)
On aqullng Eq. (1) both sides, we get
sin”x + cos™x + 2 sin x cos x —p



Trigonometry

‘ 2 o s cosx(l —smx) l—-sinx
—  sinxcosx= [+ 8in® x + cos"x=1] = 2 T
2 COs™ X COS X
From Eq. (1i1), P=g=r
5 Now. Statement 2. p* = qr
p~—Dp _ 5
q"' o 4 1— . x . | — :
2 B siny _cosx _l-sinx
- 2q+3p3—3p=2p3 :"‘FJ 3p =2 ~ cosxy l+sinxy l+sinx
5 So. Both are correct.
44, (c 3—tan” A =g 47. (a) Statement |
; L] 3 '
| —3tan™ A ‘
2 j cos A sin A
3 —tan*A = K — 3K tan“A I e
N : —tan A4 1-—cotAd
3K tan"A —tan"A=K- 3
tan"A 3K - 1) =K - 3 cosA.cosA  sin A.sind
— e
B3 cosA—sinAd  sin A—cosd
g :
tanA = —— () |
3K -1 cos” A—sin” A .
= : =gos A + sin A.
| Ny I (cos A8 A) cos A +sin A
Subject to the condition K > 3 or K<—. '
. . . 3 Statement. 2
cosecA (3 smA —4sm’A) =3 — 4 simA (1= g AL- cos A]E =2 (1 —sin A) (1 + cos A)
B 3K —1 LHS =(1 <sin A — cos A)’
C = S
K =3 — ] +simA + cos"A— 2 sin A + 2 sin A cosA — 2 cos A
“ K-3+3K-1 4K-4 =2 —-2smA—-2cosA+2smAcosA
cosec A = = : :
K-3 K-3 = 2 {1 —smA)—cos A{l —smA)}
: ©_3 = 2(1- sin A) (1 — cos A)
sm” A = 4[1{: o I] U‘l‘li}-‘ 1 1s correct.
48, (¢ A
4(K-3
(I .
HK-1)
C3K-3-K+3 2K 3
K -1 £ —1
| 90°
where K>3 or K < — B q C
3
45. (d) tan A+ cot A =4 oo AB 3
= Squaring both sides W 5e 4
- e -
tanjﬂ ; Lﬂt;‘ﬁt t2=16 sin A + sin B + sin C
tan" A + cot A= 14
Again, squaring both sides = 4_+1 +§ _4+3+5 12
tan*A + cot’A + 2 = 196 55 5 3
tan’A + cot'A = 194 49. (b) cosec® 67° + sec™57° — cot”33° — tan”23°
46. (¢) Statement I = (cosec’67° — tan” 23°) + (sec” 57° — cot® 33°)
] | —sin (1—sin x){l —sin x) = (secz 23° — tan’ LY o [CDHECE 33° — cot’ 337
- 1+ sin x - (1—sin x)(1+sinx) (. cosec (90 — B) = sech)
: : : =1+1
~l-smx  l-smx Il-smx _ 5
,} a2 iz COS X
[=sin”x  Yeos™ x 50. (b) Statement (1)
P=¢ sin‘x — 2 sin"x— 1 =10
.
. cosx(l-sinx)  cosx(l—sinx) LEt oo =1
l+smx (l+smx)]l—-snx) 1—sin® x = £ -2t-1=0
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3l.

(b)

(b)

e

Trigonometry

[
[
-2
ey

::-r:li—-,E
—  sin® x = Ii‘ﬁ"i.u., {3 or T4:/2

P |
sin"x cannot be —ve,
and sin x lies between —1 and 1

So, for 0 < x < 7/2 there 1s no value that satisfies
the equation.

(1) 15 not true
Statement (2) sin (1.5) > cos (1.5)

1807

L1

-2

1.5 radian 15 1.5 % >90° in 2™ quadrant.

sin (1.5) 15 +ve but cos(1.5) falls n second where 1t

15 —VE.
So, 1t 1s always cos (1.5) < sin (1.5).
SN X + CO5 X = ¢ veel1)

Squaring both sides.
. > . ]
sin® x + cos*x + 2sin x cos x = ¢

3
e —1
2

Now, cubing egn (1) both sides

; ; - 1
sin” x + cos x + 3sin x cos x (s x +cosx}=¢

(11)

SIN X COS x =

sinx + cos'x + 3. [E 2_ I} .-:'3

g 2
sin'x + cos’x = & — % (c—1) ¢

1 3743

. 3 3
SIN X T COS X

I
"
|

& 75 —{'3
biil]3 x+ UE}E-}J = 5

On squaring both sides.

(1)

3.2
= 'h ﬁ . 3 3 [S{F_EP-]
sin x + cos x H&8In x cos x = 1

3
(-]  9¢* +c® —6c
2 4

sinx + cos™ + 2 {

» 6 6
SIN'XY + COS X

B 9¢? +6° —6c? —e® +1+ 32 [cz 1)

4
2
. 6 6 14+ 60" —3{.‘4
SI"X + o8 x , =
4
Statement |
=4+ 23
l—sinx

1= 4+ Eﬁ—élsinx—}!ﬁsin_r

3+2V"37
4+2:3

sin x = .866 < 1
0 < sin x < 1, Therefore, value of x exists between

SN x =

T
0to —
2

Statement 2

(c)

(a)

(b)

Eil'l = 3.‘“!1 X

For example X = 45,
sin 45° = 3 sin® 45

| 5§ 1 1
A il sty J
roa v R O o
So this does not hold good for any values.
So only statement 21§ true.

Complementary angle of 80° = 90° — 80° = 10°

T T
10° can bé writtentas = 10x— Rad = — rad.

180 18

_ l—Ltan?‘Ei sect B
( !—!—curzﬁ ms&czﬂ
_[ sec 0 ]2_ sind |
leosech cos 0
=tan30

~ 7
R.H.S.[]—tﬂﬂﬂ)“ {1—tanB "~
| —cotd

U

tanﬂ(l_mnﬁ] 2— an 0)>
tan 9 —1 RIS

—  tan?P
LHS = RHS.

" ; T
Statement 1 18 true when 0 = I

Statement 2
(cot 8) (tan 0) =1 for all values of 8. Except when 0=
0,90°, 180°......
Statement 2 1s not true.
x=acos0, y=bcotb
= (ax '—by ") (ax '+ by 1)
a b

L

a b

_—

& o

a b ][ a b
— — +
lacosO  beotf lacosO  beot
= (sech —tan) (sech + tanB)
= gec t — tan?0
— |
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Trigonometry

cosf K(I—H:,inﬂj
2. (b) (1—sinf) (1+sind)

cusﬂlfl+ 51N H)
= (I — sin‘? H]

cosB(1+sin )

= 7
cos™ H

(1+5in0) A W

—
cost

S0. option (b) 15 correct.

tan(x+40)° tan (x + 20)° tan 3x° tan( 70— x)° tan(50 —x)° =1

= tan (x +40)tan (x + 20) tan 3x cot [90 70 — x)]
cot [90 — (50 -x]=1

= tan{x +40) tan (x + 20) tan 3x cot (x + 20) cat{x + 40)=

1

=5 tan 3x = tan 45°

== 3Xx=45"

= x=15" 62

So. option (c) 15 correct,

sinf cosO = 2cos’0 — 1.5 cosd

sinf cosO = [2 cos?0 — 1.5] cosh

sinf=2 (1 —sin?0)— 1.5

2 sin"B +sinb-0.5=0

57. (c)

(d)

58. (a)

2
sinh = _]i\k” +4x2%x0.5
4

T

4 63,
as—1 <sinB <1

—1++5
4
So, option (a) 1s correct.

(d)

sinfl =

59. (b)

From the graph it 1s clear that

. T i
sinf > cost, when Fi <8< 3

and sinB < cost), when 0 <8< E

So. option (b) 1s correct

: 2a-+3b
sinfl =
3b
— st zz—ﬂ—.‘—l

2a
as a and b is positive so [1 + E] will be always greater

than 1 that is not possible for sin.

Py o223 (R (1)
0<cos?y<]l = —ee——— -(11)
0<cos’z<l

0=—cos’z=—1

B [T ol o | L — —(1i1)

Addmgeq (1), (1) and (111)-
0+0—1<cos’x+cos?y=eos’z<1+1+0
—1 <cos? x + cos¥ys cosiz <2

so minimum yalue is—1.

32 cot? EJ A

£]+Hcﬂ53
%

;
6

2
= 32°(1)*-8(2y+8 [ﬁ]

i

3
== 3232+ 8 x ﬁ
8
= 1.3
ll{i—;itanﬁzld 1)
a
X ¥
—tanB+=—=1
—tan (2)
Multiplying (2) by tant) and add in (1) we get
2 Ytano=1
a b
f-tanz E}+-}:tanﬂ=tanﬂ
a b
E[]+tm12El]=l+t.:em[’-jl
a
X _ 14+ tan B g
= a I+ tan” 0 ~43)
X
= %=1—;tanﬂ .(from (2))
14+ tanf
ey 1—{ n,} ]Lanﬁ
l+tan~ O
y l—tanB
ey .4
b I1+tan” 0 @
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Trigonometry

x>y’ [I+ta-'mli’!]E [l—tanﬂl]2 _ i 2 oS
. A " ol & [P Ll]:Jt —[‘EI'F*]3
A b [1+tan“ B] [I+tan E}]
2 2
2 2 . 222 0Ny .4 3
l4+tan“ O+ 2tanD+ 14+ tan“ O —2tanh = | th 4] | sin E}x ]
= Einz ﬁ_{:ﬂsz f cos § {:552 () sin O cos O

2
B [I+ tan- Ei)
g

2
Z[I—t—tﬂnzﬁ] & % _{ 1 Ji_[sinjﬂ}g_ 1 _Siﬂzﬁ

R
- 2{::}5" B 4 4
cos” 0 cos- B cos~ B cost 8

3 = for =
(I+tauzﬁ] I+tan”0 sec” 0

ey 2
l—sm~ 8 cos~ 8

| —cost = - =———=
64. [C] S[Eitt:t]'lﬂﬂl_ [1] I_I_{':;}HB == CUEEEB—LHB cOs [} cos” E} f
6. (d) 3-tan°O=c(1-3tan 0)
2sin” 0/2 1 cos B ~
e 3—tan~ 0
Ycost B/2 sin® snd — = =
1-3tan” B
5 > b
f | —cosB o  4—4dtan” O
tan”0/2 = 10 = ) = ) = 5 [ By componendoand dividendo]
sin i L 2=2tan" 0
- 2
> l—l:emj 5|
() l+tan~ 6

—.  fan E =tan —
il : — o=2cos20
Hence, (1) 1s1dentity, o

Now—-l<cos20<]1 =-2<2¢cos20<2

1+cos0
(2) Statement =cosect +cotO
1 —cost 4
67. (¢) tanB+cotb=—=
2cos” 9 : \E
§= .} +C?5'ﬁ=1+}m5ﬁ sillﬁ+c{}5ﬁ_ 4
\' Feip2l s 0. sn@ . sin® = B =nh 5
0 1 4
3 =
2 cos” = =~ sinBcos 3
"~ 2sin—cos— : 3
& 2 52 = smﬂms&":%

U

n::*::»t2 B —cmj 9 3
¥ - 2 ESiHEC{}SH=?

—,  ¢cot—=cot — = 5in20=s5in60°"= 20=60°= 6 =30°
2 = sinb + cosH
Hence, (2)1s also an identity — 5in30° + c0s30°
65. (b) p=coth + tanf q = sech — cost
. ] 3
costh smb ] - —+:'/—_
=T = —cosb 7
sinft  cosB cosB
i I _sinzﬂ' == ﬁ?—l_l
= sin B cos b % cos 0 B
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