Chapter - 4

Trigonometry

Ex 4.1

Question 1.

Convert the following degree measure into radian measure
(i) 60°

(ii) 150°

(iii) 240°

(iv) -320°

Solutions:

(i) 1°= 1z radians

. o T H . m .
s 60° = 150 X 60 radians = T radians.

(i) 150° = % x 150 radians = % radians.

(i) 240° = % x 240 radians = % radians.

(iv) -320° = & x -320 = —{" radians

Question 2.
Find the degree measure corresponding to the following radian measure.

(i) =
(i) 3
(1) -3
(iv) X

Solution:



We know that, one radian =

180°
-.rr

X & degrees

=22°30" [+ 0.5° = (0.5 x 60) = 307]

(i)
Or _ 180° O
& = —— X - degrees
= 36 x 9 degrees
= 324°
(iii) -3

| 180° 180x—-3 —180x3x7 -90x3x7
—_ = = = = = —

1 2 22 11

=-171.81°

= -171°48' (- 0.8° = (0.8 x 60)' = 48")

. 117
(iv) ST

11w _ 180 x 117
18 18

=10 x 11°
= 110°

Question 3.

Determine the quadrants in which the following degree lie.
(i) 380°

(ii) -140°

(iii) 1195°



Solution:

(i) 380° = 360°+ 20°

This is of the form 360° + 6

-~ After one completion of the round, the angle is 20°, 380° lies in the |

quadrant.
AY

X'« {9) > X

Y

(ii) -140° =-90° + (-50°)
The angle is negative it moves in the anti-clockwise direction.

-140° lies in the Il quadrants.
AY

X'€ > X
0/

(iii) 1195° = (3 x 360°) + 90° + 25°
-~ After three completion round, the angle will lie in the II quadrant.
1195° lies in the Il quadrant.

A'r'

N2




Question 4.

Find the values of each of the following trigonometric ratios.
(i) sin 300°

(ii) cos(-210°)

(iii) sec 390°

(iv) tan(-855°)

(v) cosec 1125°

Solution:

(i) sin 300° = sin(360° - 60°)

[For 360° - 60°. No change in T-ratio. 300° lies in 4th quadrant ‘sin’ is
negative]

= -sin 60°

_ V3

T2

(ii) cos(-210°) = cos 210° (* cos(-0) = cos 0)

[+ 180 + 30°. No change in T-ratio. 210° lies 3rd quadrant ‘cos’ is negative]
= cos(180° + 30°)

= -cos 30°

_ V3

(iii) sec 390° = sec(360° + 30°)
=sec 30°
1

cos 30°
1

(

—

V3

e

(iv) tan(-855°) = -tan 855° (*~ tan(-0) = - tan 0)

[+ Multiplies of 360° are dropped out. For 180° - 45°. No change in T-ratio.
180° - 45° lies in 2nd quadrant ‘tan’ is negative]

= -tan(2 X 360° + 135°)

= -tan 135°

= -tan(180° - 45°)

= -(-tan 45°)



(v) cosec 1125° = cosec(3 x 360°+ 45°)

= cosec 45°

el
sin 45°
1

(%)

=2

Question 5.
Prove that:
(1) tan(-225°) cot(-405°) — tan(-765°) cot(6/5°) = 0.

- 2w 2 T 2 T _ 3
(ii) 2 sin § t cosect = cost 5 =3

(iii) sec (3T — 0) sec(f — 27) + tan (3 +6) tan(f — ) = —1
Solution:

(i) tan(-225°) = -(tan 225°)

= -(tan(180° + 45°))

- tan 45°

=-1

cot(-405°) = -(cot 405°)

- cot(360° + 45°) [+ For 360° + 45° no change in T-ratio.]
-cot 45°

=-1

tan(-765°) = -tan 765°

= -tan(2 X 360° + 45°)

= -tan 45°

=-1

cot 675° = cot (360°+ 315°)

= cot 315°

= cot(360° - 45°)

= -cot 45°

=-1

LHS = tan(-225°) cot(-405°) - tan(-765°) cot(675°)
=D ED-CDED

=1-1



=0
= RHS.
Hence proved.

.- . 27 2 Tar 2 m _ E
(1) 2 sin 5 tcosec” - cos® o = 2
=2sin? £ + cosec® T cos?
LHS = 2 L 2 I z

[ % = 210° 210° = 180° + 30°. For 180° + 30° no change in T-ratio.
210° lies in 3rd quadrant, cosec 6 is negative.]

= 2(5111 %)2 + (cosec (180° + 30°))? (cos %)2
=2 (%)2 + (-cosec 30°)2. (%)2

=2x 1 +(-2)*3

=1+t1=1

(]

s BN IR - Y

HS

(iii) sec( 32“ —0) = sec (270° - 0) = -cosec O

[ For 270° — 6 change T-ratio. So add 'co’ infront ‘sec’, it becomes ‘cosec’]

sec(B - 27) = sec(— (% — 9))

2
= sec(% —0) [ sec(-8) = O]
= sec(450° - 6)
= sec (360° + (90° - 0))
= sec (90° - 0)
= cosec 6

[ For 90° — B change in T-ratio. So add ‘co’ in front of ‘sec” it becomes ‘cosec’]
’tan(—""r + 0) = tan(450° + ©)

[ For 90° + 8, change in T-ratio. So add ‘co’ in front of ‘tan’ it becomes ‘cot’]



tan(3 + B) = tan(450° + 6)
[ For 90° + 6, change in T-ratio. So add ‘co’ in front of 'tan’ it becomes ‘cot’]
= tan (360° + (90° + 0))

= tan (90° + )

= -cot©

tan(6 — ) =tan(~ (% —0))

= — tan(% — 9) [ tan(-0) = -tan O]

= -tan(450° - B)

= -tan(360° + (90° - B))
= -tan(90° - 6)

= -cot©

LHS = sec(% — 9) sec(@ — %) +ta,n(% 1+ 9) tan(@ — %)
= -cosec O (cosec B) + (-cot 6) (-cot 0)

= -cosec? 0 + cot’ 0

= -(1 + cot?0) + cot?B [ 1 + cot? B = cosec? O]

= -1

= RHS

Question 6.
If A, B, C, D are angles of a cyclic quadrilateral, prove that: cos A + cos B + cos
C+cosD=0.

Solution:

Note: If the vertices of a quadrilateral lie on the circle then the quadrilateral is
called a cyclic quadrilateral.

In a cyclic quadrilateral sum of opposite angles are 180°.



Av B
Since A, B, C, D are angles of cyclic quadrilateral
A+ C=180°and B+ D =180°
LHS =cos A+ cos B+ cos C+ cos D
= cos A + cos B + cos(180° - A) + cos(180° - B)
=cosA+cosB-cosA-cosB
=0
= RHS

Question 7.
Prove that

0 sin(180° — 6) cos(90° + ) tan(270° — B) cot(360° - 0) _ 1
sin(360° - 0)cos(360° + 0)sin(270° — B) cosec(—0) ;
(ii) sin 0 . cos{sin(m/2 - 0) . cosec O + cos(m/2 -0) .secB6} =1

Solution:
() sin(180° — 8) cos(90° + 8) tan(270° — 8) cot(360° — 0) -1
sin(360° — 0)cos(360° + 8)sin(270° — 0) cosec(—0)
sin(180° — 0) cos(90° + 0) tan(270° — B) cot(360° - 0)
5in(360° — 8) cos(360° + 8)sin(270° — 0) cosec(—6)

__ (sinB)(—sinB)(cot B)(—cot 0)
3 (+sin B)(cos B)(—cos0)(—cosecB)

—sinBx cotBcot B

cos B x cosB cosecH

L cosB .. cosB
SIHE}X sinf . ‘sin @
e

cosB x cosB x =5

5

=_] % Eﬂﬁ =-] =RHS
sin B



(ii) sin © . cos{sin(5 - 6) . cosec B + cos(% -0).5ecB} =1
LHS =sin@ - cos(){sin(g —9)-cosec6+ cos(g —9)sece}

. ] . 1
=sinf - cosh{cos@———+sin®-——
" < { sin0 cosOf

2 .2
:Sine_cose(cos 8 +sin 6)
sinfcosO

=c0s’0 + sin’0 = 1 = RHS [since sin’® + cos’0 = 1]

Question 8.
Prove that: cos 510° cos 330° + sin 390° cos 120° = -1.

Solution:

LHS = cos 510° cos 330° + sin 390° cos 120°

= cos(360° + 150°) cos(360° - 30°) + sin(360° + 30°) X cos(180° - 60°)
= cos 150° cos 30° + sin 30° (-cos 60°)

= -cos 30° cos 30° + 1 x (_Tl)

2

__ A3V 1
=3 X3 T3X3
- 3 1
-1 1
31
= =

= c0s(180° - 30°) cos 30° + sin 30° cos 60° ~ -1

Question 9.

Prove that:

(i) tan(T + x) cot(x - 1) - cos(2T - x) cos(2T + X) = sin?x.
(i) sin(180° +- A)cos(90° — A)tan(270° - A)
- sec(540°— A)cos(360° + A)cosec(270°+ A)

= —sin A cos’A.

Solution:

(i) tan(m + x) cot(x - ) - cos(2m - x) cos(2m + x) = (tan x) (-cot(m - X) - cos
X COS X

[+ cot(x — 1) = cot(-(m - X)) = -cot(m - x) = cot X]

= tan x cot X - cos?x



=1-cos?x
= sin2x [+ sin2X + cos?x =1 = sin?x = (1 - cos?x)]

sin(180° 1 A)cos(90° — A)tan(270° — A)

: = —sin A cos’A.
sec(540° — A)cos(360° + A)cosec(270°+ A)

(ii)

sin(180° + A)cos(90° - A) tan(270° — A)

_ (-sinA)(sinA)(cotA)
~ (-secA)cosA(-secA) sec(540° - A)
i in A osA =sec(360° + 180° - A)
e —Sinﬂmlﬁ sin{ﬂ. g
~oosa COSA T ek - (o &)
=—SINA X COSA X CosA
= — sinA cos’A = RHS
Question 10.

Ifsin@=3/5tanp=1/2and /2 <0 <7< @ < 31/2, then find the value of
8 tan 0 - V5 sec .

Solution:

} ) Opposite side
Given that sin 8 = % = }fp
ypotenuse

“AB=14/5°—3=/25_0=4/16=4

Here 6 lies in second quadrant [~ % <0 <]

= tan 0 is negative.

=
’tane——Z



Opposite side
Adjacent side

PR=/PQ’ + QP = VAT 1 =15

Here @ lies in third quadrant (~ 1 < @ < %)

Also given that tan @ = % =

.. sec @ is negative,

secqb:ﬁ :—(2%) :—g
75

Now 8 tan 6 — V5 sec®=8(—%) = \/5(_"%)

2
=2x(-3)+ 3

— . 2
-6+2

—12+5
2
-7

2

Ex 4.2

Question 1.

Find the values of the following:
(i) cosec 15°

(ii) sin (-105°)

(iii) cot 75°

Solution:

() cosec 15° = 1

sin 15°

Consider sin 15° = sin(45° - 30°)
= sin 45° cos 30° — cos 45° sin 30°

_ L B 131 VBl
N2 2 22028 a2 22
cosec 15° = —_1 = 2¥2

sin15° = /3-1



(i) sin (-105°) = -sin (105°) (~ sin (-8) = — sin B)
= -[sin(60° + 45°)]
= -[sin 60° cos 45° + cos 60° sin 45°]

. V31 o1 1 _ \/3 ) V3+1
o beg] [ 155

5 1
() cot 75% = yrr

Consider tan 75° = tan (30° + 45°)
_ tan 30° + tan45°
1 —tan 30° tan 45°

L 1443
gt B
]

(
Cl-(Fp 1-f (B
=1+\/§ J3 _ﬁ+l

BB B

o __ 1 _ \/E_l
cot 75° = tan 75°  /3+1

Il

Question 2.

Find the values of the following:

(i) sin 76° cos 16° - cos 76° sin 16°

(ii) sinmt/4 cos m/12 +cos /4 sin /12
(iii) cos 70° cos 10° - sin 70° sin 10°
(iv) cos? 15° - sin? 15°

Solution:

(i) Given that, sin 76° cos 16° - cos 76° sin 16° (.- This is of the form sin(A -
B))

= sin(76° - 16°)

= sin 60°



]

v
2

(i) This is of the form sin(A + B) = Sin(% + %)
= sin(ﬁ%)

= sin =

= sin &
= 3 (v sin 60° = ¥3)

(iii) Given that cos 70° cos 10° — sin 70° sin 10°
(This is of the form of cos (A + B), A = 70°, B = 10°)
= cos (70° + 10°)

= cos 80°

(iv) cos? 15° - sin2 15°

[ cos 2A = cos? A - sin? A, Here A = 15°]
= cos (2 X 15°)

= cos 30°

_ V3

T2

Question 3.

IfsinA=3/50<A<mn/2andcosB=-12/13,n < B < 3n/2, find the values
of the following:

(i) cos(A + B)

(ii) sin(A - B)

(iii) tan(A - B)

Solution:
Given that sin A=3/5,0 < A <m/2 (i.e, Alies in first quadrant)
Since A lies in first quadrant cos A is positive.



Adjacent side 4
Cos A = Hypotenuse ~ 5

tan A =
AB =+/52_3% =4

| 2o

—12 3

Also given that cos B = il < B < 5 (i.e., B lies in third quadrant)
Now sin B lies in third quadrant. sin B is negative.
A
5
0
B 12 C
CA=4/13% _12% =5
: _ — Oppositeside 5
sinB = Hypotenuse ~ 13
_ — Oppositeside 5 . . ..
tan B = Mk — 12 [B lies in 3rd quadrant. tan B is positive.]

(i) cos(A + B) =cos AcosB-sinAsinB
4(112] 3 [—5) 48 15 -33
= - —| -] — = —f——=—
sU13 )75 \13) 65 65 65

(i) sin(A—B) =sin AcosB-cos AsinB

=§[‘_12]_ix(£]=‘_36+ﬂ_‘_'6
sU13) 5 \13) 65 65 65



(iii) tan(A — B)

tan A —tan B 1-(&) y du S &
tan (A-B) = e 38X | Ladied
l+tanAtanB 1+3x% (1’5') I+3xg 1+35
__f‘i 4x16 4x4 16
T 312 21 3x21 63
Question 4.

If cos A=13/14 and cos B = 1/7 where A, B are acute angles prove that A - B
=m/3

Solution:
cosA=13/14,cosB=1/7
sin A= y/1-cos® A

_ _[1_(5]1_\{]_159_ 196169 _ 27 33
14 196 \ 196 14 14

sin B = /] - cos?

358

cos(A-B) =cos Acos B + sin Asin B
_I131.3V3 43 13 36_49 1

= s —

14 ? 14 7 98 98 98 2
cos(A - B) = cos 60°
A-B=60°=1/3

Question 5.
Prove that 2 tan 80° = tan 85° - tan 5°.

Solution:
Consider tan 80° = tan(85° - 5°)
tan85°—tan5° _ tan85° — tan 5°

l+tan85°tan5° 1+ tan85°tap(90° —85°)



tan85°—tan5°  tan85°-—tan5°

1+ tan 85% % cot 85° 1+1
_ tan85°—tan5°
2
~ 2 tan 80° = tan 85° - tan 5°
Hence Proved.

Question 6.
Ifcota=1/2,sec3=-5/3, wheret<a<3mn/2and n/2 < <, find the
value of tan(a + ). State the quadrant in which a + 8 terminates.

Solution:
Given that cot a = 1/2 where n < a < 31/2 (i.e,. a lies in third quadrant)
1

B
P

tan a = ? =2 [+~ In 3rd quadrant tan «a is positive]

Also given that sec f = —5/3 where /2 < 3 < m (i.e., B lies in second quadrant
cos 3 and tan 3 are negative)

C
3
i
P
A 3 B

BC= 532 =4

1 -3
N e mm—— T e
oW Cos oot r
—Opposite side
Sotan = PP = ~E

Hypotenuse 3



tana + tan 3
| -tanatan

2+(_-;_4) Guicdl 3 m
T1-2(R) 148 o

tan (a + ) = 211 which is positive.
a + [3 terminates in first quadrant.

Consider tan(a + ) =

Question 7.
If A+ B =45°, prove that (1 + tan A) (1 + tan B) = 2 and hence deduce the
1

22 =
value of tan =~ 2.

Solution:
Given A + B =45°
tan (A + B) = tan 45°

tan A4tan B 1
l1-tan Atan B

tanA+tanB=1-tanA.tan B
tanA +tanB +tan AtanB =1
Add 1 on both sides we get,

(1 +tan A) +tanB +tan AtanB =2
1(1+ tan A) + tan B (1 + tan A) = 2
(1+tanA)(1 +tanB) =2 ....... (1)
Put A =B =227 in (1) we get
(1+tan225) (1 +tan22%) =2
= (1 +tan224)% =2

=1 +tan 224 = +v2

> tan 22 = +V2 -1

Since 22% is acute, tan 22% is positive and therefore tan 22% =v2-1



Question 8.

Prove that

(i) sin(A + 60°) + sin(A - 60°) = sin A.
(ii)tan4Atan3Atan A+ tan3A+tanA-tan4A =0

Solution:

(i) LHS = sin (A + 60°) + sin (A - 60°)

= sin A cos 60° 4+ cos A sin 60° + sin A cos 60° - cos A sin 60°
= 2 sin A cos 60°

=2sinA (1/2)

=sin A

= RHS

(i) 4A = 3A + A

tan 4A = tan (3A + A)

_ tan3A+tan A
tan 4A = 1—tan3A tan A

on cross multiplication we get,

tan 3A + tan A = tan 4A (1 — tan 3A tan A) = tan 4A — tan 4A tan 3A tanA
l.e., tan 4A tan 3A tan A + tan 3A + tan A = tan 4A

(or) tan4A tan 3Atan A + tan3A + tanA—-tan4A =0

Question 9.
(i) Iftan 6 = 3 find tan 30
(ii) If sin A =12/13, find sin 3A.

Solution:

(tanB6 =3

3tan®—-tan’0 _ 3(3)-(3)°
-3tan’0  1-3(3)°

_9-27 -18 9

1-27 26 13

tan 30 =




(ii) If sinA=12/13
We know that sin 3A =3 sin A -4 sin3 A

k!
=3(E)-4[E) =E[3-4xﬁxl§]
13 13) 13 1313

_ E[gﬁﬁ} } _13[50%5?6] _ 1_2'[.—_@]
13 169 169 131 169

_ —828
2197

Question 10.
If sin A = 3/5, find the values of cos 3A and tan 3A.

Solution:

A 4 B

Given sin A = %

Adjacent side 4

cos A = Hypotenuse ~ 5
Opposite side 3
and tan A = Adjacent side ~ 4

ZORD

: 3%
(£ ax(2) 5| - H| et a] - E42x2
5 5 5 25 5

. 4[64~?5] _4 11 _ 44
5 5

25 25 125

]



el 53 3(2) (3
an3a = YAt A (3) (42
1-3tan” A 1-3(2)
D] L] s e
e (16-27) -
= 20) 4l16° -11] 44
Question 11.
sin(B—C) sin(C'—A) sin(A-B)
Prove that s BoosC cos C cos A cos Acos B 0
Solution:
_ sin(B—C)
Consider e P

_ sin B cos C—cos B sin C

- cos Beos C
_ sin Beos cos Bsin C

cos Beos O cos B cos C

=tanB-tan C ......... (1)

i sin(C—-4)
Similarly we can prove g - anC-tanA....(2)
sl sin(A—B)

T =tan A-tanB ........ (3)
Add (1), (2) and (3) we get

sin(B—C) sin(C'—A) sin(A-B) 0
cos BeosC cos (' cos A cos Acos B

Question 12.
[ftan A - tan B = x and cot B - cot A = y prove that cot(A - B) =

Solution:

1 |

_+l _ 1 . 1

x ¥y tan A —-tanB cotB-cotA
1 1

+
tanA—tanB L. —_L_

&=
e =



1 1
tan A — tan B i (Hﬂﬁmﬂ)

tan Atan B
B 1 - tanAtanB _ l+tanAtanB
tanA-—~tanB tanA—-tanB tanA-tanB
1 —tan B
_ ['.'tan{h—B}= tan A — tan ]
tan(A — B) I-tanAtanB
=cot (A - B)=LHS
Hence proved.
Question 13.
If sin o + sin § = a and cos a + cos 3 = b, then prove that cos(a - f3) =
a’+b?-2
2
Solution:

Consider a2 + b2 = sin2a + sin2f3 + 2 sin a sin 8 + cos?a + cos2f3 + 2 cos a cos
B
a2 + b2 = (sin2a + cos2a) + (sin?f + cos?) + 2[cos «a cos B + sin a sin 3]
a2+ b2=14+1+ 2cos(a-p)
. _ a?4b* -2
.. cos(a—P) = —
Question 14.
Find the value of tan m/8.

Solution:
Method 1:
T 180° _ 45° _ a0l
T 8 = 3 = 223
We know that tan 2A = 2%an 4
l1—tan- A
Put A = 22% in the above formula
2tan221°

-
We get tan 2(22 —~ )= ————2—
© 2" 1-tan’22}



2tan221
BUAY - —— s
1-tan®224
_ 2tan22)
I-tan?224°
On cross multiplication we get

o o

1-tan’22) =2tan221
7 2

(or)tan222% +2tn22l —1=0

2
_ —b++b* —4dac
2a

X

an2) = —2Ey4-4x1x(-])
2 - 2x1

Herea=1,b=2,c=-1

_ -2++4+4
2

_ -2122J§ _ 2[—1:1;\/5}:_11‘5

Since 22% Is acute tan 22% Is positive tan 22%
=-1++2

— |
Method 2:
n_180° 45" 1
8 8 2 2
sin? (I:sqs&)
Consider tan”— = =31

= tan

™

8



(‘.‘sinzAz l—cos2A;cosz %m l+c2s2A)
tanz—A- _ l-cosA
2  l+cosA

Put A = 45°, we get

.45 1-cos45°
tan” — = ——————

2 1 +cos45°

2 l4cosA
Put A = 45°, we get

.45 1-cos45°

tan’ 22 =
2 1 +cos45°
¥2-1
-3 (B B i
1+-L (Egl) $2+1 21
_W2-1y
tanzﬁn=@
2 1

s tan? 227 = (V2 —1)?

Taking square root, tan? 22% =+(V2-1)

But 22% lies in first quadrant, tan 22% is positive.
Ltan225 =2 -1

Method 3:

. _  sin24
consider tan A = FrE
Put A =221

[ sin2A  2sinAcosA sinA
= = =tan A
1+ cos2A 2cos A cos A



1’ Sin(Z x 22 %°) sin 45° i %
tan 22— = - = - 1 : = fz_;i
2 1+cos(2x22§ ) 1+ cos45° cal - (*72.—)
=_Lx‘5
V2 241

L V2-1_ 2-1 _J2-1
J24i J2=1 @W2F -1 3]
tanZZ% =v2-1

Question 15.

_ 1 _ _ 1 _w T T
Iftana = =, sinp = ﬁ.Provethata+ 2= 7 where0<a< gand0<p< 3.
Solution:

Given thattana =1/7
We wish to find tan(a + 23)

C
Jio 1
B
A B
AB?= AC?-BC?
=10-1=9
AB=3

ey N o Opposite side
S J10 Hypotenuse

_ Opposite side _ 1

~ Adiacent side =3 (Here p is an acute angle)

an



2tanf3

N -
E‘Wtﬂﬂzﬁ 1—1&1‘]2[3
A 2298
R
; tana +tan2p 1+
Consider tan(c + 2p) = I tanotan 2P Tl
7%%
ed+3x¥ 23
28 _ 28
._—3I E:]
=% %

tan(c + 2[3)=tan% £ tan% =1)

n
1-_ -+- 2 e
at+2f )
Ex 4.3
Question 1.
Express each of the following as the sum or difference of sine or cosine:
Lo A - 34
(1) sin g sin—¢-
(i1) cos(60° + A) sin(120° + A)
7A _. 54
(1i1) COS 5= sin—5~

(iv) cos 76 sin 36

Solution:
— ——
(1) sing sin—g-
. A . JA 1( .A.sAJ
sin— sin— = —{ 2sin —sin —
] 8 2 8 8

[ 2 sin A sin B = cos(A — B) — cos(A + B)



]
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| \8 8 8
1| fA—3A) (A+3A):|
= —| COS - COS
2L\
1[ ’—ZAJ (4A)]
= —| COS§| —— |—=COS| ——
2L \ 8 8

Il
B | —
o |
©
v
s N
NS
o SR
l
o
©
v
0| 3>
o
| N

il
N | —
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o
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|
o
C©
7
il

—

[ cos(-0) = cos 0]

(ii) cos(60° + A) sin(120° + A) = % [2 cos(60° + A) sin(120° + A)] [Multiply and divide by 2]
= 5 [sin((60° + A) + (120° + A))] —sin((60° + A) - (120° + A))]

[+ 2cos Asin B =sin(A + B) —sin(A - B)]

[sin(180° + 2A) —sin(60° + A —120° — A)]

(-sin 2A) — sin(-60°)]

-sin 2A + sin 60°]
-sin 2A + ?]

o

[ I T ST ST

[
[
[

7TA _._ 54
(i) gos—- sin—5-

[

.
% ZCGS%SiH STA:| [Multiply and divide by 2]

[ [m SA] . (m SA)]
sin| —+— |—s| ———
i 3 3 3 3

S

1] . 12A . TA—SA]
= —| S1n —Sin

20
== l sin4A—5in2—A]

20 3



(iv) cos 78 sin 30 = 1/2 [sin(70 + 30) - sin(70 - 30)]
=1/2 (sin 100 - sin 40)

Question 2.

Express each of the following as the product of sine and cosine
(i) sin A + sin 2A

(ii) cos 2A + cos 4A

(iii) sin 60 - sin 20

(iv) cos 20 - cos 6

Solution:

(i) sin A + sin 2A = 2 sin(2224) COS(AEQA)
[+ sin C + sin D = sin( C+D) s( D)]
-25|nﬂcos 5 [ cos(-0) = 0]

(ii) cos 2A + cos 4A = 2 cos(2AT4A ) og(2A4A

2 2
[ cos C + cos D =2 cos( C;D) cos( C;D)
=2 cos(%) cos( 6_2%}

= 2 cos(3A) cos (-A) [ cos(-8) = cos 0]
=2 cos 3A cos A

(iii) sin 60 — sin 20 = 2 cos( E"9+2'9) cos( 66— 29)

C+D) sm(g)

[“sinC—=sinD = 2cos(
=2 cos( ) 5|n( )
= 2 cos 408 sin 26

(iv) cos 20 — cos O = -2 sin (29+9) sin( 29_9}

2
CiD (" D
5 )

[ cos C—=cos D = -2 sin(
4
2

) sin(——

= -2 sin(22) sin(



Question 3.

Prove that

(i) cos 20° cos 40° cos 80°=1/8
(i) tan 20° tan 40° tan 80° = V3.

Solution:

(i) cos 20° cos 40° cos 80° = (3:;1 gg) cos 20° cos 40° cos 80°

[multiply and divide by 2 sin 20°]
~ (251n20°c0s 20°) cos 40° cos 80°
B 2sin 20°
_ sin(2x20°)cos40°cos80°
: 25in 20°

sin40°cos40°cos80°
2sin 20°

(Multiply and divide by 2)

1 g (25in40°cos40°)

2 2sin 20°

l N (sin 2 x 40°)cos 80°

2 2sin 20°

_l_ " sin80°cos 80°

2
1

2

=

cos 80°

2sin 20°
8 1 (25in80°cos80°)
2 2sin 20°
_ lx sin160° _ lx sin(180° - 20°)
8 sin20° 8 sin 20°
A TR
8 sin20° 8 8

[+ sin(180° — B) = sin 0]




(i) tan 20° tan 40° tan 80°
_ sin 20° ” sin40° % sin80°
c0s20° cos40° cos80°
_ sin20°x sin 40° xsin80°
 ¢0820°cos40°cos 80°

Consider sin 20° x sin 40° sin 80°
= sin 20° sin (60° — 20°) sin (60° + 20°)
= sin 20° [sin? 60° — sin® 20°]

=sin 20° [2 —sin’ 20°]
4
« 2 °
e 200[3 ~4sin” 20 ]
4
_ 3sin20°—4sin’ 20°
4

_ sin60° i} V3

4 4 8

cos 20% x cos 40° cos 80° = % [ from (i)] ...... (2)

divide (1) by (2) we get, tan 20° tan 40° tan 80° =

Question 4.
Prove that

(i) (cos o — cos B)? + (sin o —sin B)° = 4 sin2 (;

(ii) sin A sin(60° + A) sin(60° — A) = sin 3A
Solution:
(i) LHS = (cos o — cos B)? + (sin a — sin B)°

2 2
= {—25ina+BSina_B) +[2cosa+Bsina_BJ
2 2 2 2




+B . ,a-B

a+p sinza‘B+4coszi—- sin
2 2 2 2

=4 sin’

=4sin2a—B[sin2 atp +cosz§+—B}
2 2 2

= 4 sin’ 9-219 = RHS

(ii) LHS = 4 sin A sin (60° + A) . sin (60° - A)
= 4 sin A {sin (60° + A) . sin (60° - A)}

= 4 sin A {sinZ 60° - sin2 A}

=4 sin A {3/4 - sinZ A}

=3sinA-4sin? A

=sin 3A

= RHS

Question 5.

Prove that
()sin(A=B)sinC+sin(B-C)sinA +sin(C-A)sinB=20
- ™ 97 3 5r __
(i) 2 cos {3 cos 13 + cos {3 +cos 73 =0

Solution:

Consider sin (A - B) sin C

= (sin A cos B - cos A sin B) sin C

=sinAcosBsinC-cosAsinBsinC........ (D)

Similarly sin(B - C) sin A = sin B cos C sin A - cos Bsin CsinA ........ (2)
[Replace Aby B, Bby C,Cby Ain (1)]

and sin(C - A) sin B [Replace Aby B, Bby C, Cby Ain (2)]

=sinCcos AsinB-cosCsinAsinB ........ (3)

Adding (1), (2) and (3) we get
sin (A-B) sinC+ sin (B-C)sinA +sin(C-A)sinB=0



- T O 3T 5w
(i) 2 cos 13C0S 13 + COS 3 + COs 33 = 0
S5t

LHS =2 cos—n- cosgﬁ+ cos~3—n-+cos—
13 13 13 13

L1 I _ 51
=2C05£m59_ﬂ+2(005(]3+'3)))([605([3 l?)J
13 13 2 T

C+D
2

8x —2n
=2 cos— cosg—ﬂ+ 2 [cosll—J x(cosn—i)
13 13 2 2

(L

) cos 3

[~ cos C + cos D =2 cos|

=2 cosicosg—n+ ZcOSiEcos[j)
13 13 13 13

[ cos(-0) = cos 0]

4
=2 cosicosg—n-b 2(:0:35—:'t<:*::rs,1
13 13 13

1 ( 9n 4n}
=2 cos— | cOS— + COS—
13 13 13

[take 2 cos % as commom)

el sealiie) (“—".‘;‘—")]

2cos cos
13\ 2 2

[ 13t - Sz
=2 cos— | 2¢cos cos
13 13x2 13x2.

P
=2cu:n|s1 ZCUSECOSS—H)
13\ 2 2

=0=RHS

Hence proved.

Question 6.
Prove that
cos 2A—cos34 A
() SnsaTsmsa — tal 3

-y cos TA+4cosbA
(i1 sin 7TA—sin 5A cot A




Solution:

cos24—cos 34 A
() SnoAismaz — tany
LHS = G?EZA — G?S3A [ cosC—cosD=-2 sin(c * D) sin[—-c — D) ]
sin2A +sin3A 2 4
—2sin (2434 \gin( 2A-3A 3
P ( 2 ) ( J [ Einc‘l'SiDD=25m(C;D]cgs[C2D)]

- 25in(""";3“)cns(2*‘*'3*)

_ ~2sin(32)sin(2) _ 2sin(%2)sin(4)
(o)~ (o)
sl
2

.., cos TA+cosb5A
(1) A msn — COLA
LHS = cos 7TA + cosSA
sin7A —sinSA
2cos( TA+3A )cos(

2
2008( 7AH'5)s|n(_A_£ J

-3A
YA

)
)
+D

[~ cos C+cos D=2 cos (

[~sinC-sinD=2 cos(C+D
2c0s6AcosA

2cos6Asin A

- C?SA =cot A = RHS
sin A

Hence proved.



Question 7.
Prove that cos 20° cos 40° cos 60° cos 80° = 1/16.

Solution:

LHS = cos 20° cos 40° cos 60° cos 80°
= cos 20° cos 40° (%) cos 80° [~ cos 60° = %]

- % (cos 20° cos 40° cos 80°)

= % (g:%gg:) (cos 20° cos 40° cos 80°)

[multiply and divide by 2 sin 20°]
1 (2sin20°cos 20°)cos40°cos 80°
2sin 20°
sin(2 x 20°) cos40° cos80°
2sin 20°
sin40°cos40°cos 80°
2sin 20°
. (2sin40°c0s40°) "
25in20°
[multiply and divide by 2]
« (sin 2 x40°)cos 80°
2sin 20°
. sin80°cos 80°
2sin 20°
(251n80°cos 80°)
2sin 20°
sinl60° 1 sin(180°-20°)

= —X

sin 20° 8 sin 20°

N = N = | = o]

B | -

i

os 80°

X

b | —

28 sin20° 28 2

Hence Proved.



Question 8.

Evaluate:

(i) cos 20° + cos 100° + cos 140°
(ii) sin 50° - sin 70° + sin 10°

Solution:
(i) LHS = (cos 20° + cos 100°) + cos 140°

=2 005(20 +100 ) cos( 20 —100 ) + cos 140°

2 2
C+D Cc-D )]
2

2
= 2 cos 60° cos(-40°) + cos 140°

=2 X % x cos(-40°) + cos(180° — 140°)
[ cos(-0) = cos 6, cos 60° = %

= cos 40° - cos 40°

=0

[ cos C+ cosD =2 cos( ) cos(

Hence Proved.

(1) LHS = (sin 50° — sin 70°) + sin 10°
=2 COS(500+70D) sin( 500_700) + sin 10°

2 2
C+D C-D )]
2

2
= 2 cos 60° sin(-10°) + sin 10°

=2 x % (-sin 10°) + sin 10° [ sin(-8) = -sin O]

= -sin 10° + sin 10°

[+ sin C=sin D = 2 cos( ) sin(

=0

= RHS

Question 9.

If cos A+ cosB = % and sin A +sinB = %, prove that ta,n(AQLB) — %



Solution:

Given that cos A + cos B = %

2608(#) COS(A;B) = % ........ (1)

Also given that sin A + sin B = %

25111(#)(:05(#) = % ....... (2)
(2)

(1)

gives

)

)
(A+B] 2
tan ==
2 4

b
lhuslan[A+BJ =-1-
2 2

Question 10.

If sin(y + z - x), sin(z + x - y), sin(x + y - z) are in A.P, then prove that tan x,
tan y and tan z are in A.P.

Solution:
In A.P. common difference are equal, namely t; - t1 =tz - t2
sin(z+x-y)-sin(y+z-x)=sinx+y-z)-sin(z+x-y)

= Zcus[(z""x"}’)*{y‘*Z“I}jsin ((z +x—}')—{y+z—x)]
2 2

[“sinC-sinD=2 cns[c-kD\}sm(ﬂ)]
2 .4 2



=2ms({x+y-z)+(z+x—y]} . ((x+y—z)—{z+x—y))

sin
2 2
:2cjg(z+x-y+.-:—xJ5in[z¥x—y—y—z+x)
2 2
X+y-—z+z+x-y .
ﬁZCGSt ) ;—z i imn(x+y-z~z~x+y}

i - . -2
() 252 2 ) 252

cos z sin (x -y) = cos x sin (y - z)
cosz (sinxcosy - cosxsiny) =cosx (siny cos zZ - cosy sin z)
Divide both sides by cos x cos y cos z we get

cosz(sin xcos y —cosxsin y)  cosx(sin ycosz —cos ysin z)

COSXCOs yCOs2Z COSXCOs yCosz

SINXCOS Y —COSXSINy  SIN yCOSZ —Cos ysinz

COSXCOos Y COSyCOsZ

SINXCOSy COSXsiny  SINycosz COSysinz

COSXCO5) COSXCOSY CO8 yCOSZ COS)YCOSEZ

sinx siny siny sinz

COSX COSy COSy COSZ
tanx-tany=tany-tanz
Multiply both sides by (-1) we get,
tany-tanx=tanz-tany
This means tan x, tan y, and tan z are in A.P.
Hence proved.

Question 11.
If cosec A + sec A = cosec B + sec B prove that cot(A+B/2) = tan A tan B.

Solution:
Given that cosec A + sec A = cosec B + sec B



1 1 1 1

sin A * cos A - sinB N cosB
1 1 1 1
sinA sinB cosB cosA
Arrange T-ratios of the sine and cosine in the separate side

sinB—sin A » cosA—cosB

sin Asin B cosAcosB
sinB—sinA _ cosA—cosB
;inAsinB_ cosAcosB

sinB-sinA _ e R

cos A —cosB
[.'. sinC-sinD =2 Cos( C;D) Sin( C;D )]

of B*A \ein( B-A
2005( 2 )sm( < ) =tan A tan B

ZCOS(A%)Sm(—A‘%B) =tan A tan B

Ex 4.4

Question 1.
Find the principal value of the following:

(i) sin™ (—3)
(i) tan”" (-1)
(iii) cosec™ (2)
(iv) sec™! (-V2)



Solution:

: 2
—3 =siny
sinyz—% (- Sin% %)
siny =sin(— ) [+ sin(—7) = —sin(Z)]
Ly = —%
- The principal value of sin-1 (—%) is —&
(itan' (-1) =y
(-1) = tany where o= <y < 7
(or)tany = -1
tany = tan(—g) (- tan % =1)
ny=—7[¥ ta,n(—%) = — tan(%) = —1]

.. The principal value of tan™! (-1) is —

(iii) Let cosec’ (2) = y
2 = cosecy
(or) cosecy =2

1 _»

siny

= siny = % (Take reciprocal)

=siny = Sin(%)

iy

=>y=E

The principal value of cosec™” (-1) is &



(iii) Let cosec (2) = y
2 = cosecy
(or) cosecy =2

sillly =2

= siny = % (Take reciprocal)

= siny = Sin(%)

_ T
=>y=5

The principal value of cosec™ (-1) is 5

(iv) Let sec’! (-v2) =y

-V2 =secy
secy = -V2

" =2
cos Y

Taking reciprocal cos y = \_/—}2_ [where 0 <y < T]

T T 1
= S cos—~=—=cos(180°-0)=—cosO:I
cos y cos(n 4) [ PR

(411-—11‘) In
= COS = 00§ —
4 4

-. The principal value of sec™! (-V2) is 3747'

Question 2.
Prove that

Solution:
(i) Lettanlx =0



2tan®  2x
1+tat1 0 1+x°

2x
2 i . _I ( J
6 =sin W

Question 3.

Show that tan (1) +tan 1 () = tan-* (%)

Solution:

I £

11
 Lald
S
=tan” 1; ;].z.._)
\ 271




=tan"(§) =RHS
4

Question 4.
Solve: tan! 2x + tan! 3x = /4.

Solution:
Given tan'! (2x) + tan'! (3x) = /4
tan""r 2x+3x | _n
I-(2x)3x)| 4
_l|: 5+ | m
tan =] TR
1-6x"1 4
5x T
5 tan —
1-6x° 4
2K _ =
1-6x°

= 5x =1(1 - 6x2)

=>6x2+5x-1=0

=>(x+1)(6x-1)=0
=>x+1=0(or)6x-1=0
=>x=-1(or)x=1/6

x = -1 is rejected. It doesn’t satisfies the question.
Note: Put x = -1 in the given question.

tan”'(~2x) + tan '(-3x) =
—~tan"'(2x) + (— tan”' 3x) =

—[tan™'(2x) + tan”'(3x) =

Al Bl &3

tan™'(2x) + tan™ (3x) = _‘E



tan '(—2x) + tan '(-3x) =
—tan '(2x) + (—tan™ 3x) =

—[tan'(2x) + tan"'(3x) =

£la &la &3

tan™'(2x) + tan~' (3x) = —-;5

1
R
6
So the question changes.

Question 5.

Solve: tan™! (x + 1) + tan™
Solution:
| IrﬂiﬁlI
tan X{x+ 1)+tan (x—1)=tan | =
oy,
an_i[(x+1) +.{'x—1)] B 'i\
J-{x+Dlx~1) \ 7./
ik 2x )"t NES
M- -n) " \7)
&
tan’( 2'; )=tan’l(i
I—x+1 7/
_1( 2x ] _1(4]
tan 7| =tan™ | =
2—x 7
2% =i
- 7
x :g
2-x* 7

(x—1) = tan~(

=] =



=2x24+7x-4=0

=>(x+4)(2x-1)=0

=>x+4=0(or)2x-1=0

=>x=-4(or)x=1/2

X = -4 is rejected, since does not satisfies the question.
~x=1/2

Question 6.
Evaluate
(i) cos[tan”(3)]

(ii) sin [% cos ! (%)}

Solution:
- ~1(3\ _
(i) Lettan~'(2) =6
3 _
1= tan B
tan B = %
. !
. cos B = =
B
5
3
Ao
A 4 3B
.‘.B-_—tan"]__
i 4
Now cos(tan_l %) =cos O = %

(i) Let cos 1 (£) = A

Then % =cos A



cos A =

. [1 4(4J} _ (l ] . A
. sinf—cos | — | [=sin| —A |=sin—
2 5 2 2

We know that

1] s

cosA=1—23in2ﬁ
2
§ =1 -2¢n"—
5
T
2 5
2sin2é =a
2 @
sin2A - =5t siné -

2 10 U2 o
Question 7.

. . 174 . 112
Evaluate: Cos(sm (g) + sm (ﬁ))
Solution:

5
4
A
52___43 :3
Adj
msA=—"=E
Hyp 5



5|nA=%
cos A = g
13 12
B
J169-144 =/25 =5
mB:ﬂ:i
Hwp 13
< —1£12
Let sin (ﬁ) = B
12 _ .
13 = sin B
- _ 12
sin B =
. _ 5
seos B = 15
Now cos(sin™' (£) +sin ' (12)) = cos (A + B)
=cosAcosB-sinAsinB
_ 3 5 4 12
=3 A*@Tm T EX D@
_ 15 48
T 65 65
_ 33
- 65
Question 8.
-1 —1({m-ny\ __
Prove that tan (%) — tan (m+_n) =1

Solution:



LHS =tan"' [E] —tan"l(m —nj
n m+n

m_ m-n )
—_ tan-l n 1'u-.|+.ra_at
[1+(%)(-z:;.-),;

-1 A m+)
= tar |

nlm+n)+mim—n}
\ nfm+n) J

/ .
m* +mn—nm+n3]

=1
— 2 ]
vHm+Nn +m —mA

_1(m2 +?‘I2

2]=tan"{1}=

il

tan

T
- o
\m" +n 4

Question 9.

Show that sin (—3) — sin ! (—%) = cos !

| Lo

Solution:

A
A B

AB=+v17° -8 =225 =15




4

Let sin~! (%) = B

sin B =

el e

) _ 4
..cosB—g

Consider cos(A-B) = cos Acos B + sin Asin B
_ 15 4 8 3
g Xy T ¥y
_ 60 24

=% T %

cos (A-B) = 52

~ A-B=cos ! (ﬁ)

. _,(SJ . a3 _|(84]
1.€., SIn — | —=S8In — =CO0S§ R

17 5 8S

. _.(—3) . 4,(43) _1(84)
1.€., Sin — | —8in — | =CO08§ e
5 17 85

Question 10.

1-—sinz 2

Express tan ! [ﬂ], —53 <z< 3T in the simplest form.

Solution:



-1 | cos T
tan 1-sinz ]
- cos’2-sin*s J cos 20 = cos’0 - sin’0
- 2 . 2 .
: cos” £ +sin“ % —2sin£cos¥ 0 .,0
X 2 3 =AM C082 cos0 = cos’ - sin’ =
[ cos? £ —sin? & : g
= i 2 22 sin 20 = 2 sin@ cosO
X _einX
(cos3—sinf)

sinf = 2 sin-—q cos 9
2 2

— (cos—’zg —sin -’zi)(cos’zi + sing)
(COS§-sin§)2

[va2-b%=(a+b)(a-b)

coslz i siu!i

cos% +sin# cos?  cos¥

= tan=} 2 2| _ - 2 2
cos 3 —sin3 cosy  sind

cos;( cosi;

[ Divide each term by cos 3]

i —1+tan§
= tan
1-tan]
| tani+tan3
=tan
1—tan % tan §

Ex 4.5

Question 1.

The degree measure of /8 is:
(a) 20°60’

(b) 22°30’

(c) 22°60'



(d) 20°30’

Answer:

(b) 22°30

Hint:

We know that, one radian = 18??0

__180°
= —— X g degrees

= 22.5°
= 22°30°

Question 2.
The radian measure of 37°30’ is:

(b) 2r
(c) =
(d)

Answer:
LY
(a) 51
Hint:
37°30" = 37° 7(59}
60

=37°+0.5%=375°

_75
2
3798 Lo padiang
2180
= i -“< radian




Question 3.

If tan © = % and B lies in the first quadrant then cos 9 is:

1
tan9=ﬁ

Opposite side 1
Adjacent side /5

AC= (V5P +12 =6

- Adjacent side /5
J6

Hypotenuse

Question 4.
The value of sin 15° is:



Answer:
Vv3—1
(b) EV.A
Hint:

sin 15° = sin(45° - 30°)

= sin 45° cos 30° — cos 45° sin 30°

3
1><~f

= L
"V T
Vi-1
2V2

1
X 3

Question 5.
The value of sin(-420°)

sin(-420°) = -sin(420°) [+ sin(-8) = -sin 8]



-sin(360° + 60°)

-sin 60°

Nl
3

Question 6.
The value of cos(-480°) is:

(a) V3

(b) — %
(©) 5

(d) 5

Answer:

(d) 5

Hint:

cos(-480°) = cos 480° [~ cos(-0) = cos 6]
= cos(360° + 120°)

= cos 120°

= cos(180° - 60°)

= -cos 60°

_ -1

2

Question 7.
The value of sin 28° cos 17° + cos 28° sin 17°



Answer:

(a) %

Hint:

sin 28° cos 17° + cos 28° sin 17° = sin(28° + 17°)
This is of the form sin(A + B), A =28°, B = 17°

= sin 45°

1
V2

Question 8.
The value of sin 15° cos 15° is:

(a) 1

sin 15° cos 15° = % (2 sin 15° cos 15°)
(sin 30°)

(2)

PN T T

Question 9.

The value of sec A sin(270° + A) is:
(a)-1

(b) cosz A

(c) secz A

@1

Answer:

(@) -1



Hint:

sec A (sin270° + A)) = —— (-cos A) = -1
Question 10.

If sin A + cos A =1 then sin 2A is equal to:
(@1

(b) 2

(©0

(d)1/2

Answer:

(00

Hint:

GivensinA+cosA=1

Squaring both sides we get
sinfA+cos2A+ 2sinAcosA=1
1+sin2A=1

sin2A=0

Question 11.
The value of cos? 45° - sin? 45° is:

cos2 45° - sin% 45°

= cos 2 X 45° ("~ cos? A - sin? A = cos 2A)
= cos 90°

=0



Question 12.
The value of 1 - 2 sin? 45° is:

(a) 1
(b)
()
(d)

Answer:

(d)0

Hint:

1 - 2 sin2 45°

= cos(2 X 45°) [~ cos 2A =1 - 2sinZ A]
= cos 90°

=0

Question 13.
The value of 4 cos3 40° - 3 cos 40° is

Hint:

4 cos® 40° - 3 cos 40°

= cos (3 x 40°) [ cos 3A = 4 cos® A -3 cos A]
= cos 120°

= cos (180° - 60°)

-cos 60°
1

2



Question 14.

f 2 tan 30°

= s
1+tan? 30°

The value o

(a)
(b)

(c)
(d)

S S =

<

3

Answer:
(d) V3
Hint:

We know that sin 2A = M
14+tan“ A

2 tan 30° : . V3
o EE P . g2 X 30°) =8in 60° = L=
1+tan? 30° ( ) 2

=tan 2A

= tan 60°

g i

Question 15.

If sin A = % then 4 cos® A -3 cos A is:

(a) 1

GivensinA=1/2
sin A = sin 30°
~A=30°



[+ 4 cos3 A -3 cos A=cos3A]
= cos(3 x 30°)

= cos 90°

=0

Question 16.
The value of 3 tan 10°—tan® 10°

IS:
1-3 tan2 10°

Hint:

3 tan 10°—tan® 10°
1-3 tan2 10°

= tan 30°
1

-3

Question 17.

B o\ T.. _ 3tan A-tan® A
= tan(3 x 10°) [~ tan 3A = T 3tan A ]

The value of cosec™ (i} is:

3



Answer:

() X
Hint:
-1 2
Let cosec (ﬁ)
2 _
Vel cosec A
_ 2
cosec A = 7
sin A= 2 =sin60°
A =00°= %
Question 18.
sec’’ (%) + cosec’! (%) =
(@) 5~
(b) =
(c)
(d) -1t
Answer:
(b) 5
Hint:

We know that sec! x + cosec ! x = %

- sec’] (%) + cosec” (%) =

7

Question 19.

If a« and 3 be between 0 and 1t/2 and if cos(a + ) = 12/13 and sin(a - )
= 3/5 then sin 2a is:



Given that cos(a + B) = %

cosin(a + B) = %

Also given that sin(oc—B) = £
5
sin 2o = sinf(a + B) + (ot — B)]

. cos(a—P) =

= sin(a + B) cos(a - B) + cos(a + B) sin(a - )

_ 92 1 12 3
" X5 T X3
_ 20 36
% T

56

65



Question 20.
Iftan A=1/2 and tan B = 1/3 then tan(2A + B) is equal to:

(@)1

(b) 2

(c) 3

(d) 4

Answer:

(©)3

Hint:

GiventanA=1/2,tanB=1/3
2tanA 2x1 1 4

tan2ﬁ=1_tanzﬁ 1“[%): 2

T e
l-tan2AtanB
=314

Question 21.

tan(%—x) is:

@ (e )
1—tan z
(b) ( 1—|—tanx)
(c) 1-tanx
(d) 1 + tan x

Answer:

1—tan x
(b) ( 1i+tan z )
Hint:

- tan%—tanx |-tanx
tan| ——-x | = =
l+tan{}tanx |4+ tan x




[ tan % = 1]

Question 22.
: -1 3\ ...
Sm(cos g) IS:

—
SO

_— r-r';- —
‘-9: — W
| o G oo ot

Answer:

(c) 4/5
Hint:

sin A =

Now sin(cos-1 (%)) =sinA = -g-

Question 23.

1 Is:

The value of cosec( 55 |



Answer:

() ;—,;

Hint:
L = sin(-45°)

cosec(—45)
= -sin 45°
- -1

V2

Question 24.

If p sec 50° = tan 50° then p is:
(a) cos 50°

(b) sin 50°

(c) tan 50°

(d) sec 50°

Answer:
(b) sin 50°

Hint:
p sec 50° = tan 50°

1 _ sin 50°
p( cos 50° ) " cos 50°

- p = sin 50°




Question 25.

ot 1 — sin® zv/1 — cos? z is:
COSE’I’.’.’L"

a) cos? x — sin? x

(

(

(b) sin® x — cos? x
(c) 1

(

d) 0

Answer:
(d)0
Hint:
cosT \ f TRy — 3
(cosecx) \/1 S :I.‘\/l CcOs®
= COS X X Sin X— v/ cos? Si112 T

= COS X X SIN X — COS X x sin X
=0




