7. Values of Trigonometric Functions at Sum of Difference of
Angles
Exercise 7.1
1. Question
If sinA = 4/5 And cosB = 5/13, where 0 <A, B < 1/2, find the values of the following:
(i) sin(A +B)
(ii) cos(A +B)
(iii) sin(A -B)
(iv) cos(A -B)
Answer
Given sinA = 4/5 And cosB = 5/13

We know that cosA = /1 —sinZAandsinB = +/1 —cos2B Where 0 <A,B < /2

)

A= 1——16 dsinB = 1——25
= = =
cos 25 dalld sin 169

2 2

5
dsinB = 1—(—)
4aId sin 13

S

= C0SA = 1—(

A 9 dsinB 144

= = R — I

Cos 25::111 sin 169
A 3 dsinB 12

~ COSA = Ban sinB = 3

Then,

(i) Sin(A +B)

We know that sin(A +B) = sinA cosB + cosA sinB

4 5+3 12
5><13 5><13
20+36
65 65

56

65

(ii) Cos(A +B)

We know that cos(A +B) = cosA cosB - sinA sinB
3 5 4 12

5%13 5713
15 48

65 65

33
65

(iii) Sin(A -B)
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We know that sin(A -B) = sinA cosB - cosA sinB

4 5 3 12
5><13 5><13
20 36

65 65

—16

65

(iv) Cos(A -B)

We know that cos(A -B) = cosA cosB + sinA sinB
3 5 4 12

5%13 75713

15 48

65 65

63

65

2 A. Question

If SinA = 12/13 And sinB = 4/5, where m/2<A < 1 And 0 <B < 1/2, find the following:
(i) sin(A +B) (ii) cos(A +B)

Answer

Given sinA = 12/13 And sinB = 4/5 where /2 <A < And 0 <B < 11/2

We know that cosA = —/1 —sin?AandcosB = /1 —sin?B
A = 1 (12)2 d B= |1 (4)2
= = — —_ — — — | —
COSs 13 and cos 5

A=-—- 1——144 d B = 1——16
= = =
cos 169311 cos 25
25 q 9
= cosA = 16931] cosB = e
3

5
e A = — — d B = —
cos 13 andacos 5

(i) Sin(A +B)

We know that sin(A +B) = sinA cosB + cosA sinB

12 3 5 4
BEERREEI
36 20
65 65
16
65
(ii) Cos(A +B)

We know that cos(A +B) = cosA cosB - sinA sinB
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53124

135 13°%
15 48
65 65
63
65

2 B. Question

If sinA = 3/5, cosB = -12/13, where A And B Both lie in second quadrant, find the value of sin(A +B).
Answer

Given sinA = 3/5 And cosB = -12/13

A And B lie in the second quadrant.

So sine function is positive And cosine function is negative.

We know that cpsA = —/1 —sinZ AandsinB = /1 — cos2B
A (3)2 dsinB — ( 12 2

= cosA = g) an sin 1
A d B= |1 144

= = I I

cos an sin 169

A 16 q B - 25

= Cc0SA = sgan sin 6o
A + d B =

.~ COSA = 5a11 sin e

Now consider sin(A +B),

5

= sin(A +B) = 13

r,.ulLu

-4 -1z
+—X——=
=

13

15 48

T 65 65

33
65

3. Question

If cosA = - 24/25 And cosB = 3/5, where m <A < 31n/2 And 311/2 <B < 21, find the following:
(i) sin(A +B) (ii) cos(A +B)

Answer

Given cosA = -24/25 And cosB = 3/5 where 1 <A < 31/2 And 31/2 <B < 2n

A is in third quadrant And B is in fourth quadrant.

Here, sine function is negative.

We know that sinA = —+/1 —cosZAandsinB = —+/1 — cos2B
inA = 1 ( 24)2 dsinB = 1 (3)2

= = — —_ | —— = — —_ —
sin oc and sin c
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inA = — l——5?6 dsinB = — 1——9
= = =
sin 625311 sin 25
A 49 dsinB 16
= = — |— - — =
sin 675 aId sin 75

inA ! dsinB i
~sinA = —c-andsinB = —¢

Then,
(i) Sin(A +B)

We know that sin(A +B) = sinA cosB + cosA sinB

—21+ 96
125 125

75
125

(ii) Cos(A +B)

We know that cos(A +B) = cosA cosB - sinA sinB

-24 3 -7 -4
25 “5 257

—72 28
125 125

4. Question

If tanA = 3/4, cosB = 9/41, where n<A < 3n/2 And 0 <B < /2, find tan(A +B).
Answer

Given tanA = 3/4 And cosB = 9/41 where n <A < 31/2 And 0 <B < /2

A is in third quadrant And B is in first quadrant.

Tan function And sine function are positive.

We know that sinB = /1 — cos?B

2

ns = J1-(53)
= 5llb = 41

g1

= |1 Tes1
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1600
- J1681

B 40
~sinB = a1
We know that tanB = S2EB
cosB
40
_ 41
2
41
40
9
tan A+tanB
We know that tan(A+ B) = PirSywa—
3 40
= tan(A+ B) = 279
B 1 — E % ﬂ
47 9
187
_ _36
84
36
187
84

5. Question

If sinA = 1/2, cosB = 12/13, where /2<A < nn And 31m/2 <B < 2m, find tan(A -B).

Answer

Given sinA = 1/2 And cosB = 12/13 where /2 <A < m And 31/2 <B < 21

A is in second quadrant And B is in fourth quadrant.

In the second quadrant, the sine function is positive And cosine And tan functions negative.

In the fourth quadrant, sine And tan functions are negative, And cosine function are positive.

We know that copsA = —/1 —sin? AandsinB = —y/1 —cos2B

1 2
= C0SA = — ’1—(5) andsinB = — l—(—
1 144
= c0SA = — |1——andsinB = — 1—16

e

A 3 ndsin B 25
= COS = 431] s1n = 169
A V3 dsinB = —
< COS = 2 4anda sin = 13
1
tanA = —2 ! ndtanB
= [an = = ——dndtan = — =
E V3
5
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tanA—tan B

We know that tan(A— B) = SPTISy

= tan(A—B) = b

—12+5V3
123
123 +5
123

53— 12
54+ 1243

6. Question

If SinA = 1/2, cosB = , Where m/2<A < n And 0 <B < 1/2, find the following:

3
2

(i) tan(A +B)(ii) tan(A -B)

Answer

Given sinA = 1/2 And cosB = v3/2 where m/2 <A <t And 0 <B < 11/2,

A is in second quadrant And B is in first quadrant.

In the second quadrant, the sine function is positive And cosine And tan functions are negative.

In first quadrant, All functions are positive.

We know that cpsA = —/1 —sin2 AandsinB = /1 — cos2B
A 1 (1)2 dsinB 1 Y

= cosA = 5) andsinB = 5
A 1 ! dsinB 1 3

= cosA = andsinB = 2

1
= c0sA = — |—andsinB = J;:

ST

A V3 dsinB 1
~ C08A = ——andsinB = -
2 2
1 1
tan A 2 L dtanB 2 !
= tanA = = ——andtanB = == —
_ﬁ V3 ﬁ V3
2 2
Then,
(i) tan(A +B)
tan A+tan B
We know that tan(A + B) = PR va—
1 1
it (\,*'_5)
=tan(A+ B) =

(5
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(ii) tan(A -B)

tanA—tan B

We know that tan(A— B) = SPTISy

1
(!_5)
= tan(A— B) = 1
1+( 7))
V3/\W3
_2
__\3
-2
3

7. Question

Evaluate the following:

(i) sin 789 cos 189 - cos 789 sin 180 (ii) cos 47° cos 130 - sin 470 sin 139
(iii) sin 369 cos 99 + cos 360 sin 99 (iv) cos 800 cos 209 + sin 809 sin 200
Answer

(i) Given sin 789 cos 180 - cos 78° sin 18°

We know that sin(A -B) = sinA cosB - cosA sinB

= sin 7809 cos 180 - cos 780 sin 189 = sin(78 - 18) °
= sin 60°

V3
2

-
™| )

~ 5in 78° cos 18° - cos 78°sin 187 =

(i) Given cos 479 cos 139 - sin 479 sin 139

We know that cosA cosB - sinA sinB = cos(A +B)

= cos 479 cos 139 - sin 479 sin 130 = cos(47 + 13) °
= cos 60°

=1/2

~ cos 479 cos 139 - sin 479 sin 130 = 1/2

(iii) Given sin 369 cos 99 + cos 369 sin 99

We know that sin(A +B) = sinA cosB + cosA sinB

= sin 369 cos 992 + cos 360 sin 99 = sin(36 + 9) °

= sin 45°

-
il -
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~ 8in 36° cos 9° + cos 36°85in9° =

l

(iv) Given cos 809 cos 209 + sin 800 sin 20°

We know that cosA cosB + sinA sinB = cos(A -B)

= cos 809 cos 20° + sin 80° sin 20° = cos(80 - 20) °
= cos 60°

=1/2

. cos 809 cos 200 + sin 800 sin 200 = 1/2

8. Question

If cosA = -12/13 and cotB = 24/7, where A lies in the second quadrant and B in the third quadrant, find the
values of the following:

(i) sin(A +B) (ii) cos(A +B) (iii) tan(A +B)

Answer

Given cosA = -12/13 And cotB = 24/7

A lies in second quadrant And B in the third quadrant.

The sine function is positive in the second quadrant and in the third quadrant,Both sine And cosine functions
are negative.

. . 1
We know that sinA = +1 — cos?2A andsinB = e
y 1+co

12,2 1
= sinA = 1—(——) andsinB = - ———
13 2472
R (7)

19
inA > dsinB ’
S 51N = 13311 sin = 25
742 49 576 24
Pa——
B=—J1—-sin?B = — 1—(——) = l1-—— == =_-=
= o8 vi—sm 2 625 625 25
Now,
(i) Sin(A +B)

We know that sin(A +B) = sinA cosB + cosA sinB

5 —24+—12 -7
= 13" 725 13 25
—120 84

325 328
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—36
- 325

(ii) Cos(A +B)

We know that cos(A +B) = cosA cosB - sinA sinB

-12 -24 5 -7

13 25 13725

288+ 35

325 325
323

- 325

(iii) Tan(A +B)

_ sin{A+B)
We know that tan(A + B) = cos(A+B)
=36
_ 325
= tan(A+ B) = 323
325
36
323

9. Question

Prove that: cos 7n/12 + cos /12 = sin 5m/12 - sin /12
Answer

= 7m/12 = 105°, /12 = 15°; 5m/12 = 75°

LHS = cos 105° + cos 15°

= c0s(90° + 15°) + sin(90° - 75°)

= -sin 15° + sin 75°

= sin 75° - sin 15° = RHS

Hence proved.

10. Question

tanA +tanB  sin(A +B)
tanA —tanB sin(A —B)

Prove that:

Answer

LHS — tan A+tan B
tanA—tan B

sinA sinB
tanA +tanB cosA " cosB

~ @nA—tanB _ SINA _ sinB
cosA cosB

sinAcosB + cosAsinB

_ cos AcosB
sinAcosB — cosAsinB

cosAcosB

We know that sin(A +B) = sinA cosB + cosA sinB
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sinAcosEBE+CoSASINE )
sin(A+B)

— —_ COSACOSE ___ _ = RHS

SINACOSE—-COSASIDE S]'II(A—B]
COSACOSE

Hence, proved.
11. Question

Prove that:

0 : 0 0 . ol
(iy €08 11D + slm 11D ~tan 56° iy 598 QD + slmlS?'D _ tan 54°
cos 11" —sin 11 cos 9 —smm 9

0 .o

. cos 8 —sin 8 -

(if) 5 = =tan37°
cos 8+ sm 8

Answer

. cos11%+sin11°
(i) LHS = ————
cos11%—sin11°

Dividing numerator And denominator by cos 11°,

cosll®° +sinll® 1+tan11®

= =
cosll® —sinll® 1—tan11®

1+tan1l1®
1—1xtanl1"®

tan45°+ tan11°
1—tan45°x tan11°

tan A+tanB

We know that tan(A+ B) = PirSywa—

tan45®+tan11°®
= 1 —tan45h® xtan11°®

= tan(45° + 11°)

= tan 56° = RHS

Hence proved.

. cos 9°+sin 9°
(ii) LHS = ————
cos9°—sin9°

Dividing numerator And denominator by cos 9°,

cos9° + sin 9° 1+tan9®

= - =
co0s9° —sin 9° 1—tan9®

1 +tan9°
1—1xtan9°

tan 45° + tan 9°
1 —tan45° x tan9°

tan A+tanB

We know that tan(A+ B) = PSRy

tan 45° 4+ tan9°
=
1 —tan45® X tan 9°

= tan(45° + 9°)
= tan 54° = RHS
Hence proved.

(iii) LHS = cos8°—sing”

cos8°+sing”

Dividing numerator And denominator by cos 8°,
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cos8° —sin 8° 1 —tang®
= =
cos8° + sin 8° 1+tang®

1 —tan8®
1+ 1xtan8g®

tan 45° — tan 8°
1+ tan45° x tan 8°

tanA—tanB

We know that tan(A N B) - 1+tanAtanB

tan 45° — tan 8°
=
1+ tan45® X tan 8°

= tan(45° — 8°)

= tan 37° = RHS
Hence proved.
12 A. Question

Prove that:

T T T ). (m
sin| ——x |cos| —+x |+cos| ——x [sin] —+x |=1
5o Jeo| G o] S in{ 3o

Answer

We know that sin(A +B) = sinA cosB + cosA sinB

= sin@—x) cos(ngx) + cos (g—x)sin(g+x) = sin(g—x+g+x)

2+ T

= sin(

)
. T

= sm[i)

= sin 90°

=1 = RHS

Hence proved.

12 B. Question

Prove that:
SlIl[—T—?JCOS[E—?J—COS[E—?JSIH[E—?JZé

9 9 9 9 2
Answer

We know that sin(A -B) = sinA cosB - cosA sinB

i (4ﬂ+7) (G+7)+ (4H+7) n(5+7) = s (4ﬂ+7 z 7)
= 511 9 cos 9 cos 9 sin 9 = 51n 9 9

. 3m
= 5111(?)

. T
= 5111[5)

sin 60°

— LB -RHs
2
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Hence, proved.
12 C. Question

Prove that:

SiIl(BI—E—.SJCDS(E—5J—CDS[3—E—5JSiH(E—5J =1
S S 8 8

Answer

We know that sin(A +B) = sinA cosB + cosA sinB

i (3 5) ( +5)+ (3ﬁ 5) ] (ﬁ+5)_ ] (3 5+—-+5
= R — R — _ R —
s 3 Cas 3 Cas 3 sin 3 sin 3

In+m

= sin(

)
3|

= sin[i)

= sin 90°

=1 = RHS

Hence proved.

13. Question

tan 69° + tan 66"

Prove that: -
1—tan 69%tan 66"

-1

Answer

tan A+tan B

We know that tan(A+ B) = PRy
HereA = 69° And B = 66°

tan 69° + tan 66°
1 —tank9°tan 66°

LHS = tan(69 + 66) °

= tan 135°
= - tan 45°
=-1 = RHS
Hence proved.

14 A. Question

If tanA = 5/6 And tanB = 1/11, prove thatA +B = n/4.

Answer
Given tanA = E; tanB = e
5] 11
tan A+tanB
We know thattan(A+ B) = ——
1—tanAtanB
e
= tan(A+ B) = e
I=8*11
55+ 6
T 66—5
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61
61

=1
= tan(A +B) = tan /4

~A + B =m/4

Hence proved.

14 B. Question

If tanA = m/m-1 And tanB = 1/2m - 1, then prove that A -B = /4.

Answer

. m

GiventanA = —;tanB =
m-—1 2m-1

tanA—tan B

We know that tan(A— B) = SPTISy

m 1

—1 2m—1
m 1

m—lx2m— 1

= tan(A—B) = —1
1+

2Zm’-m-m+ 1
2Zmf—m-—2m+ 1+ m

2m? —2m+1
T 2m2—2m+1
=1

= tan(A -B) = tan /4
~A-B=n/4

Hence proved.

15 A. Question

prove that:

cos2 /4 - sin2 "+ _ \@

12 4

Answer

LHS = coszg— sin? %

We know that cos?A - sin2B = cos(A +B) cos(A -B)

R R

41 2T
= (COS 2 cos 2
T T

= COS-COS—
3 6

l\.@
2\ 2

_ 2 _RHs
4
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Hence, proved.

15 B. Question

prove that:

sin?(n + 1)A - sin?nA = sin(2n + 1)A sinA
Answer

We know that sin?A - sin?B = sin(A +B) sin(A -B)

HereA =(n + 1)A And B = nA

= LHS: sin?(n + 1)A - sin?nA = sin((n + 1)A + nA) sin((n + 1)A - nA)
= sin(nA +A + nA) sin(nA +A - nA)

= sin(2nA +A) sin(A)

= sin(2n + 1)A sinA = RHS

Hence proved.

16 A. Question

Prove that:

sin(A +B) +sin(A - B)

cos(A+B)+cos(A —-B)

=fan A

Answer

sin(A+B)+sin(A-B)
cos(A+B)+cos(A—B)

LHS =

We know that sin(A +B) = sinA cosB + cosA sinB And cos(A +B) = cosA cosB F sinA sinB

sin(A+ B) + sin(A— B) sinA cosB + cosA sinB + sinA cosB — cosA sinB
= =
cos(A+ B) + cos(A—B) c0SA cosB — sinA sinB + cosA cosB + sinA sinB

2sinAcosB
~ 2cosAcosB

= tanA = RHS

Hence proved.

16 B. Question

Prove that:

sin(A —B) . sin(B - C) . sin(C —A) _0
cosA cosB cosBecosC  cosCcosA

Answer

LHS — sin(A-B) sin(B-C) sin({C—-A)

cosA cosB cosBcosC cosCcosA

We know that sin(A -B) = sinA cosB - cosA sinB

sinfA—B) sin(B—C) sin(C— A)

cosA cosB cosBecosC  cosCcosA
sinA cosB - cosAsinB  sinB cos C- cosBsinC

cosA cosB cosBcosC
sin C cosA - cos C sinA

cosCcosA
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sinA cosB cosA sinB sinBcosC «cosBsinC sinCcosA

— + — +
cosA cosB cosA cosB cosBcecosC cosBecosC  cosCcosA
cos C sinA

cosCcosA

= tanA - tanB + tanB - tan C + tan C - tanA
= 0 = RHS

Hence proved.

16 C. Question

Prove that:

sin(A —B) N sin(B—-C) N sin(C—A) 0
sinAsinB  sinBsinC  sinCsin A

Answer

LHS — sin(A-B) sin(B-C) sin(C—-A)

sin A sinB sinBsinC sin Csin A

We know that sin(A -B) = sinA cosB - cosA sinB

sinfA—B) sin(B—C) sin(C—A)

sinA sinB sinBsinC sinCsinA
sinA cosB - cosAsinB  sinBcos C- cosBsinC

; ; + ; ;
sinA sinB sinBsinC
sin C cosA - cos C sinA

sinCsinA

sinA cosB cosAsinB sinBcosC cosBsinC sinCcosA cosCsinA

sinA sinB  sinA sinB * sinBsinC sinBsinC * sinCsinA sinCsinA
= cotB - cotA + cot C - cotB + cotA - cot C

= 0 = RHS

Hence proved.

16 D. Question

Prove that:

sin2B = sin?A + sin%(A-B) - 2sinA cosB sin(A-B)

Answer

RHS = sin2A + sinZ(A -B) - 2 sinA cosB sin(A -B)

= sin2A + sin(A -B) [sin(A -B) - 2 sinA cosB]

We know that sin(A -B) = sinA cosB - cosA sinB

= sin2A + sin(A -B) [sinA cosB - cosA sinB - 2 sinA cosB]
= sin2A + sin(A -B) [-sinA cosB - cosA sinB]
= sin2A - sin(A -B) [sinA cosB + cosA sinB]

We know that sin(A +B) = sinA cosB + cosA sinB

= sinA - sin(A -B) sin(A +B)

sin2A - sin2A + sin?B

= sin?B = LHS

Hence proved.
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16 E. Question

Prove that:

c0s2A + cos?B - 2 cosA cosB cos(A +B) = sin?(A +B)

Answer

LHS = cos2A + cos?B - 2 cosA cosB cos(A +B)
= cos?A + 1 - sin?B - 2 cosA cosB cos(A +B)
= 1 + cos?A - sin?B - 2 cosA cosB cos(A +B)

We know that cos2A - sin?B = cos(A +B) cos(A -B)

=1 + cos(A +B) cos(A -B) - 2 cosA cosB cos(A +B)
=1 + cos(A +B) [cos(A -B) - 2 cosA cosB]

We know that cos(A -B) = cosA cosB + sinA sinB.

=1 + cos(A +B) [cosA cosB + sinA sinB - 2 cosA cosB]
=1 + cos(A +B) [-cosA cosB + sinA sinB]

= 1 - cos(A +B) [cosA cosB - sinA sinB]

We know that cos(A +B) = cosA cosB - sinA sinB.

=1 - cos?(A +B)

sin2(A +B) = RHS

Hence proved.
16 F. Question
Prove that:

tan(A +B) tan’A — tan’B
cot(A—B) 1-—tan’A tan’B

Answer
_ tan(A+B) _ tan{A+B)
LHS = cot(A-B) L

tanlA-E)

tan At+tanB

We know that tan(A + B) = SrateE

tanA + tanB
_fan(A+B) = T-tanAtanB
1 - 1
tan(A — B) tanA —tanB
1 +tanAtanB

tanA +tanB tanA —tanB
= X
1—tanAtanB 1+ tanAtanB

We know that (x + y)(x - y) = X;;y;

tanA + tanB tanA —tanB tan? A — tan’B

® = = RHS
= 1—tanAtanB 1+tanAtanB 1 —tan?AtanZB

Hence, proved.
17 A. Question

Prove that:
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tan 8x - tanbx - tan 2x = tan 8x
tan 6x tan 2x

Answer

We have 8x = 6x + 2x

= tan 8x = tan(6x + 2x)

tan A+tanB

We know that tan(A + B) = PirSywa—

tan 6x + tan 2x
1 —tan6xtan2x

= tandx =

= tan8x (1 - tanbx tan2x) = tan6x + tan2x

= tan8x - tan8x tan 6x tan2x = tan6x + tan2x
- tan8x - tan6x - tan2x = tan8x tanbx tan2x
Hence, proved.

17 B. Question

Prove that:

T T T T
tan —+ tan — + tan — tan—=1

Answer
=m/12 = 15° And /6 = 30°
We have 15° + 30° = 45°

= tan(15° + 30°) = tan 45°

tan A+tan B

We know that tan(A + B) = PRy

tan 15° + tan 30°
= =
1 —tan15°tan30°

= tanl5° + tan30° = 1 - tan15° tan30°
- tanl5° + tan30° + tanl5° tan30° =1
Hence, proved.

17 C. Question

Prove that:

tan 360 + tan 99 + tan 360 tan 99 =1
Answer

We have 36° + 9° = 45°

= tan(36° + 9°) = tan 45°

tan A+tanB

We know that tan(A + B) = PirSywa—

tan 36° + tan 9°
=
1 —tan36°tan9°

= tan 36° + tan 9° = 1 - tan 36° tan 9°

S tan 36° +tan 9° + tan 36°tan9° =1
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Hence proved.

17 D. Question

Prove that:

tanl3x - tan 9x - tan 4x = tan 13 x
Tan 9x tan 4x

Answer

We have 13x = 9x + 4x

= tan 13x = tan(9x + 4x)

We know that tan(A + B) — —onattanB

—Tfan an

tan 9x + tan 4x
1 —tan9xtan4x

=tanl13x =

= tan 13x(1 - tan 9x tan 4x) = tan 9x + tan 4x

= tan 13x - tan 13x tan 9x tan 4x = tan 9x + tan 4x
-~ tan 13x - tan 9x - tan 4x = tan 13x tan 9x tan 4x
Hence proved.

18. Question

tan”“2xXx —tan"x

Prove that: ~ — =fan3xtanx
l—tan"2x —tfan"x

Answer

LHS _ tan? 2x—tan®x

1—tan?2xtan®x

(tan 2x + tanx)(tan 2x — tanx)
- 1 — tan? 2xtan?x

= tan3x = tan(2x + x) And tan x = tan(2x - x)

(tan2x + tanx)(tan 2x — tan x)
=

1 — tan? 2xtan®x
tan3x (1 — tan2xtanx) X tanx (1 + tan 2xtanx)

1 —tan? 2xtan?x

tan3xtanx (1 — tan® 2xtan” x)

1 —tan?2xtan?x
= tan3x tanx = RHS
Hence, proved.

19. Question

sin(x +y) a+b tanx a
f — — = , show that =—.

sin(x—y) a-b tany b
Answer

. sin(x+y) ih
Given sin(x—y) " a-b

sin(A+B)+sin{A-B)

LHS =
cos(A+B)+cos(A-B)
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We know that sin(A +B) = sinA cosB *+ cosA sinB And cos(A +B) = cosA cosB F sinA sinB

sin(A+ B) + sin(A— B) sinA cosB + cosA sinB + sinA cosB — cosA sinB
= =
cos(A+ B) + cos(A—B) c0SA cosB — sinA sinB + cosA cosB + sinA sinB

2sinAcosB
~ 2cosAcosB

= tanA = RHS
20. Question
sin(A-B) x-1

If tanA = X tanB, prove that — = .
sm(A+B) x+1

Answer

Given tanA = x tanB

sin(A-B)

LHS = sin(A+B)

We know that sin(A +B) = sinA cosB + cosA sinB

sinfA—B)  sinA cosB — cosAsinB
sin(fA+B)  sinAcosB + cosAsinB

Dividing numerator And denominator by cosA cosB,

sinA cosB — cosA sinB tanA —tanB

=1 =
sinA cosB + cosA sinB tanA +tanB

XtanB —tan B
xtanB + tan B
(x—1)tanB
(x+1)tanB
x—1

Xx+1

= RHS

Hence, proved.

21. Question

If tan(A +B) = X And tan(A -B) =y, find the values of tan 2A And tan 2B.
Answer

Given tan(A +B) = x And tan(A-B) =y

Consider tan 2A = tan(A +A)

= tan(A +B +A -B)

tan A+tanB

We know that tan(A + B) = PirSywa—

tan(A + B) + tan(A — B)
1 —tan(A + B) tan(A — B)

=tan(A+ B+A—-B) =

_ Xty
 1-—xy

Consider tan 2B = tan(B +B)

= tan(B +A +B -A)
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tan(B+ A) + tan(B — A)
"~ 1—tan(B+ A)tan(B — A)

We know that tan(-8) = -tan 6

tan(A + B) — tan(A— B)
"~ 1+tan(A+ B)tan(A—B)

_ X7y
C 1+4xy

22. Question

If CosA + SinB = m And SinA + CosB = n, prove that 2 Sin(A +B) = n? + n? - 2.
Answer

Given cosA + sinB = m And sinA + cosB = n

RHS = m2 + n2 - 2

=(cosA + sinB)2 +(sinA + cosB)? - 2

= c0sA + sin?B + 2 cosA sinB + sin?A + cos?B + 2 sinA cosB - 2

=1+ 1 + 2(cosA sinB + sinA cosB) - 2

We know that sin(A -B) = sinA cosB - cosA sinB

= 2 sin(A +B)

= LHS

Hence, proved.

23. Question

If tanA + tanB =A And CotA + CotB =B, prove that: cot(A +B) = 1/a - 1/b.
Answer

Given tanA + tanB =A And cotA + cotB =B

Consider cotA + cotB =B

1 1

= + = b
tanA tanB
tanA +tanB
= =
tan A tanB
Then,
RHS = 1 -1
a b
1 1
" tanA + tanB tanA+tanB
tan A tanB
1 tanAtanB

tanA + tanB - tanA + tanB

1—tanAtanB
tanA +tanB

1-tanAtanB

We know that COt[:A+ B) - tan A+tan B

= cot(A +B) = LHS
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Hence, proved.
24. Question
If xlies in the first quadrant And cos x = 8/17, then prove that

on J J3-1 1’]23
—X | = 4

: 2 17

cos

O
—+X |+CO0s
6

- .
——X | T C0s

T .VE
Answer

Given x lies in the first quadranti.e. 0 < x < /2 And cos x = 8/17

We know that sinx = /1 — cosZx

| 6% 15
©SmE = 289 17

LHS = cos (E+x) + cos G—x) + Cos (23—11— X)
= c0s(30 + x) + cos(45 - x) + cos(120 - x)

We know that cos(A +B) = cosA cosB ¥ sinA sinB

= co0s 30° cos x - sin 30° sin x + cos 45° cos x + sin 45° sin x + cos 120° cos x + sin 120° sin x

= cos x(cos 30° + cos 45° + cos 120°) + sin x(-sin 30° + sin 45° + sin 120°)

8 \J§+ 1 1 +15 1+ 1 +\J§
17\ 2 2 2] 17\ 2 2 2
8 m@—1+1 +15 \5—1+1

17\ 2 N VAN V2

23 »’5—1+ 1
17\ 2 V2

= RHS

Hence, proved.
25. Question

-

i

X+ "_J = 3.then prove that

3
3 _
If tanx = tan tanx —tan"x _

‘,"[‘
X+ — |+ fan
'%

1—3tan’x

Answer

Given tanx + tan (x + g) + tan (X+ 23—11) =3

We know that tan(A + B) — —onattanB

—tan an

tanx + tang tanx + ta1123—ﬁ
+ =3

T
I —tanxtangz 1 — tanxtan%—Tr

= tanx+

tanx++/3 tanx —+/3
= tanx + + =3
1 —+/3tanx 1+ \,@tanx
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tanx (1 —3tan?x) + tanx+ V3 +V3tan?x + 3tanx + tanx — V3 —V3tan?x + 3tanx
1—3tanZx

=3

9tanx — 3tan®x
1—3tanZx

3tanx — tan®x
1—3tan®x

Hence, proved.

26. Question

If sin(a + B) = 1 And sin(a - B) = 1/2, where () =< o.p = ; then find the values of tan(a + 2B) And tan(2a +
B). )

Answer

Given sin(a + B) = 1 And sin(a - B) = 1/2

=>a+B=90°..(1)And a-B =30°...(2)

Adding(1) And(2),

= 2a = 120°

Sa = 60°

Subtracting(2) from(1),

= 2B =60°
- B =30°
Then,

~tan(a + 2B) = tan(60° + 2 x 30°) = tan 120° = -V3
And tan(2a + B) = tan(2 x 60° + 30°) = tan 150° = -(1/V3)
27. Question

If o, are two different values of x lying between 0 And 2n which satisfy the equation 6 cos x + 8 sin x =9,
find the value of Sin(a+p).

Answer
Given6cosx + 8sinx =9
Case 1:

=6 cosx =9 -8sinx
Squaring on both sides,

= 36 cos? x =(9 - 8 sin x)2

We know that cos? x = 1 - sinZ x.

= 36(1 - sin? x) = 81 + 64 sin? x - 144 sin x

= 100 sin? x - 144 sin x + 45 = 0

. cos a And cos B are the roots of the a bove equation
= sin a sin B = 45/100

Case 2:
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=8sinx =9-6 cos X
Squaring on both sides,
= 64 sin? x =(9 - 6 cos x)?

We know that sin? x = 1 - cos? x

= 64(1 - cos? x) = 81 + 36 cos? x - 108 cos x

=100 cos? x - 108 cosx + 17 =0

-~ sin o And sin B are the roots of theAbove equation

= cos acos P =17/100

Consider cos(a + B),

We know that cos(A +B) = cosA cosB - sinA sinB

(« + B) 17 45 28 7
= cos (a = = - = ——
B 100 100 100 25

We know that sinx = /1 — cosZx

= sin(a + B) = /1 —cos2(a+p)

576
— le2s
24

T 25
28. Question

If sin @ + sin B =A And cos a + cos B =B, show that

2ab
(i) SiIl o+ =
@)=
() cos (a.+p) = u
b-+a-

Answer

Given sin a + sin B =A And cos a + cos B =B.

=A2 +B? =(sin a + sin B)% +(cos a + cos B)?

=sin2a + sin? B + 2 sina sin B + cos? o + cos? B + 2 cos a cos B

= sin? a 4+ cos? a + sin? B + cos? B + 2(sin a sin B + cos o cos B)

We know that cos(A -B) = cosA cosB + sinA sinB

~A2 +B2 =2 + 2 cos(a - B) ...(1)
Then,

=B2 -A2 =(cos o + cos B)? -(sin a + sin B)?

= cos? a + cos? B + 2 cos a cos B -(sin? o + sinZ B + 2 sin a sin B)
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=(cos? a - sin? B) +(cos? B - sin? a) - 2cos(a + B)
= 2 cos(a + B) cos(a - B) + 2 cos(a + B)

= cos(a + B)(2 + 2 cos(a - B)) ...(2)

From(1) And(2),

=B2 -A2 = cos(a + B)(A? +B?)

bZ—a?
aZ+b?

= cos(a+ B) (i)

And sin(a + B) = /1 — cosZ(a+ p)

bz — a2\’
=sinfa+pB) = [1- (7)

b2 + a2

Jb“' +a* —b* — a* + 4a?b?

(b2 + a2)2
wsin(a+ ) = o o)
29 A. Question
Prove that:
1 cot(x —a)—cot(x —b)
sin(x —a)sin(x —b) - sin(a—b)
Answer

cot{x—a)—cotix—b)
sin(a—b)

RHS =

cos(x—a) cos(x—h)
sin(x —a) sin(x—Db)
sin(a—b)

_ sin(x— b) cos(x —a) — cos(x — b) sin(x — a)

sin(x — a) sin(x — b) sin(a — b)

We know that sin(A -B) = sinA cosB - cosA sinB

sin(x—b—x+a)

~ sin(x— a)sin(x —b) sin(a—b)

- sin(a —b)
~ sin(x— a)sin(x —b) sin(a—b)

1
- sin(x — a) sin(x — b)

= LHS

Hence, proved.
29 B. Question
Prove that:

1 _ cot(x—a)+ tan(x —b)
sin(x —a)cos(x —b) - cos(a—b)
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Answer

__ cot{x—a)+tan(x—b)
RHS = cos{a—h)
cos(x—a) , sin(x—b)
sin(fx —a) cos(x—b)
- cos(a—b)

_ cos(x—b) cos(x —a) +sin(x— b) sin(x —a)
B sin(x — a) cos(x — b) cos(a —b)

We know that cos(A +B) = cosA cosB - sinA sinB
B cos(x—b—x+2a)

~ sin(x— a)cos(x — b) cos(a —b)

B cos(a—Db)

~ sin(x—a)cos(x— b)cos(a —b)

1
- sin(x — a) cos(x — b)

= LHS
Hence, proved.

29 C. Question

Prove that:

1 _tan(x —b)—tan(x —a)
cos(x —a)cos(x—b) - sin(a—b)
Answer
RHS — tan(x—h)—tan(x—a)

sin(a-b)

sin(x —b) sin(x—a)
_ cos(x—b) cos(x—a)
sin(a —b)

_ sin(x—b) cos(x —a) — cos(x — b) sin(x — a)
cos(x — a)cos(x— b)sin(a—b)

We know that sin(A -B) = sinA cosB - cosA sinB

B sinfx—b—x+a)
~ cos(x—a) cos(x—b)sin(a —b)
B sin(a —b)

cos(x —a) cos(x —b) sin(a — b)

1
- cos(x—a) cos(x—b)

= LHS

Hence, proved.

30. Question

If sinasinB-cosacosPB+1=0,provethatl + cotatan B = 0.

Answer
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GivensinasinB-cosacosB+1=0
=-(cosacosB-sinasinB)+1=0

We know that cos(A +B) = cosA cosB - sinA sinB

=>-cos(a+B)+1=0
=>cos(a+B)=1

We know that sin 8 = V(1 - cos? 8)

Ssin(a+ B)=0...(1)
Consider 1 + cot a tan B,

cosasin B

=1+ cotatanff = 1+
sina cos B

sinacosP + cosasinfp
sinacosf

We know that sin(A +B) = sinA cosB + cosA sinB

sinacosP +cosasinfB  sin(a+ )
sinacosf ~ sinacosp

= 0 = RHS

Hence, proved.

31. Question

If tan o = x 4+ 1, tanp = x - 1, show that 2 cot(a - B) = X.
Answer

Giventana=x+ 1AndtanBp=x-1

LHS = 2 cot(a - B)

1+tanAtanB

We know that cot(A— B) = —

2(1+tanAtanB)
tanA —tanB

= 2cot(a-B) =

2+2(x+1D)(x—1)

¥X+1—x+1
24+2%%2 -2
N 2
= x2 = RHS

Hence, proved.
32. Question
IfAngle 6 is divided into two parts such that the tangents of the one part is A times the tangent of other, And

-

¢ is their difference, then show that gin 6 = h—_lsinq) .

Answer
Let a And B be the two parts of angle 6.
Then, given8=a+BAndd =a-f

Considertan a = Atan
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tano A

=1 =
tan 1

Applying componendo And dividendo,

tana+tanff A+1

= =
tana—tanff A—-1
sina | sinf3
_, Cosa " cosp A+1
sina sinff  A-1
cosa cosf
sina cos + cosa sin 8
cosacos A+1
=1 - - =
sinacosP —cosasinf ~ A—1
cosacosp

We know that sin(A +B) = sinA cosB + cosA sinB

sinfa+pB)  A+1
sinfa—B) A-—1

sin@ A+1
= = —
sing A-1
. sinB — A+1
~sinl = 1= 15111(1)

Hence, proved.

33. Question

SiNG —Ccosda

If tanx = ———— —, then show that sin o + cos a = (f> cos x.
sing +cosa

Answer

leen tanx — SINO—COosa

sina+cosa
Dividing numerator And denominator on RHSBYy cos «,

tana—1

= tanx = ——
tana+ 1

s
tana — tang

T
1+ tan txtanz

tanA—tan B

We know that tan(A o B) = l1+tanAtanB

s
= fanx = tan(o:—g)

Consider sin a + cos a,
. e T
= sina + cosa = 5111(5 + x)+cos(g + x)

We know that sin(A +B) = sinA cosB + cosA sinB And cos(A +B) = cosA cosB - sinA sinB
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L ™
= SIII(— + X) + C0os (— + X)
4 4
L m T L
= 5INn— COSX + COS— SINX+ COS5— COSX — SIn— sIinXx
4 4 4 4

1 1 1 1

= \.'"_E COsSX +\.."_E Sinx + \.'"_E COSX — \.'"_E SIn X
2

= \.'"_E COsSX

= V2 cos x

-~ sin o + cos o = V2 cos X

Hence proved.

34. Question

If a And B are two solutions of the equation Atanx + Bsecx = ¢, then find the values of sin(a + B).
Answer

Given equation Atanx + Bsecx = ¢

= C - Atanx = Bsecx

Squaring onBoth sides,

=(c - Atanx)? = (Bsecx)?

= c2 + Atan? x - 2actan x =B%sec? x

= c2 +AZ tan? x - 2ac tan x = B%(1 + tan? x)
=(a? -B2) tan? x - 2ac tan x +(c2 -B2) = 0

There are two solutions tan a And tan B in this quadratic.

Zac c2 —p2
= tana+tanfl = mandtantx Xtanf3 = 2 02
We know that tan(A + B) = tanA+tanB
1-tanAtanB
2ac
 3Z—pz 2ac
= tan(a+ B) = e S
T 32 _h2
) + 2ac
~ sin{a = —
(a+B) = 57

Exercise 7.2

1. Question

Find the maximum and minimum values of each of the following trigonometrical expressions:
(i) 12 sin x- 5 cos x

(ii) 12 cos x + 5 sin x+ 4
(r
(iii) 5CDSX—3SH][E—XJ—4

(iv) sinx-cosx + 1

Answer
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We know that the maximum value of Acosa + Bsina + c is
c + V(A? +B?)

And the minimum value is c - V(a2 +B?2).

(i) Given f(x) = 12 sin x - 5 cos x

Here A=-5B=12andc=0

= —/(=5)2 + 122 < 12sinx — 5 cosx < /(—5)2 + 122

= /25 + 144 < 12sinx — 5cosx < V25 + 144

= —/169 < 12sinx — 5 cosx < V169

=-13<12sinx-5cosx <13

Hence, the maximum and minimum values of f(x) are 13 and -13 respectively.
(ii) Given f(x) = 12 cos x + 5sinx + 4

Here A=12B=5andc=4
=4—,/(12)2+ 52 < 12cosx + 5sinx + 4 < 4 +,/(12)2 + 52
=4 —+144+ 25 < 12cosx+ 5sinx+4 <=4+ 144+ 25

=4 —+169 < 12cosXx + 5sinx+4 < 4 ++169
=-9=<12cosx+5sinx+4=<17

Hence, the maximum And minimum values of f(x) are 17 And -9 respectively.
(iii) Given f(x) = 5cosx+ 3sin (S —x) +4
We know that sin(A -B) = sinA cosB - cosA sinB

s s
= f(x) = bcosx+ 3(singcosx— cosgsinx) +4

3 W3
= bcosx+ —cosx———sinx+ 4
2 2
13 3V3 s
= —cosX— —sinx
2 2
Hereg = 2.p = —23.. _ 4
2

. 169+27{13 3V3 facas 169+27
= — _— —_— e _— _— —_—
2 7 =7 COSX 2 SINx = 2 2

13 33

=:-4—7£Ec05x—75111x+4£4+7

13 343 .
=-3=—cosx——-sinx+4=11
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Hence, the maximum And minimum values of f(x) are 11 And -3 respectively.
(iv) Given f(x) =sinx-cos x + 1

HereA=-1B=1Andc=1

= l—v’mé sinx—cosx+1=1+ \,’m
=1-yl+1l<sinx—cosx+1=1+V1+1

=1—-vV2<=sinx—cosx+1=1+2

Hence, the maximum And minimum values of f(x) are 1 4+ /2 And 1 — /2 respectively.

2 A. Question

Reduce each of the following expressions to the Sine And Cosine of A single expression:

ﬁsinx —CcosX

Answer

Let f(x) = V3 sin x - cos x

Dividing and multiplying by v(3 + 1) = 2,

V3
= f(x) = Z(ESinx—Ecosx)

Sine of expression:
™ s
= f(x) = Z(COSE sinx — singcosx)
We know that sinA cosB - cosA sinB = sin(A -B)
s
~f(x) = ZSiII(X—g)
Cosine of the expression:
s s
= f(x) = Z(Sillg sinx — cosgcosx)

We know that cosA cosB - sinA sinB = cos(A +B)

~f(x) = —Zcos(g+ X)

2 B. Question

Reduce each of the following expressions to the Sine And Cosine ofA single expression:
COS X - sin X

Answer

Let f(x) = cos x - sin x

Dividing and multiplying by v(1 + 1) = v2,

= f(x) = y@[%cosx—%sillx)

Sine of expression:

T ™
= f(x) = \ﬁ(sinz COSX — COS Esinx)

We know that sinA cosB - cosA sinB = sin(A -B)
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™
~f(x) = \Esin(g—x)
Cosine of the expression:
™ ™
= f(x) = Z(COSECOSX— sinzsinx)

We know that cosA cosB - sinA sinB = cos(A +B)

~f(x) = \Ecos(g+ x)

2 C. Question

Reduce each of the following expressions to the Sine And Cosine ofA single expression:
24 cos X + 7 sin X

Answer

Let f(x) = 24 cos x + 7 sin x

Dividing and multiplying by V(242 + 72) = V625 = 25,

24 7
= f(x) = ZB(Ecostr Esmx)

Sine of expression:

= f(x) = 25(sinacosx+ cosasinx) where sin a = 24/25 And cos a = 7/25
We know that sinA cosB + cosA sinB = sin(A +B)

~ f(x) = 25sin(a+ x)

Cosine of the expression:

= f(x) = 25(cosacosx + sina sinx)

We know that cosA cosB + sinA sinB = cos(A -B)

~ f(x) = 25 cos(a—x)
3. Question

Show that Sin 1009 - Sin 109 is positive.
Answer
Let f(x) = sin 100° - sin 10°

Dividing And multiplyingBy V(1 + 1) = V2,

f(x) = V2( L 100° L 109)
= f(x) = V2(—=sin ——=sin
V2 V2
™ ST
= f(x) = n@[cos;sm(‘)ﬂ +10)°— sin-sin 10°)
™ ™
= f(x) = \ﬁ(coszcos 10°— sinzsin 10%)

We know that cosA cosB - sinA sinB = cos(A +B)

™
= f(x) = \,@:os[g+ 10°)

- f(x) = v2 cos 55°

4. Question
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Prove that (2.3 + 3)sin x + 2/3cos x lies between _(2./3 + \/15) and (2./3 +/15).
Answer

Let f(x) =(2V3 + 3) sin x + 2V3 cos x

HereA=2v3,B=2v3+3Andc=0

2 2
= —J (2v3)" +(2v3+3) < (2V3 + 3)sinx + 2V3cosx

< [@V3) +(2v3 +3)

= —J12+ 12+9+12v3 = (2V3 + 3)sinx + 2V3cosx

£J12+12+9+12\J§

= —[33+12V3 < (2V3 + 3)sinx + 2V3cosx< |33+ 12V3

Hence proved.

Very Short Answer

1. Question

If o + B-y=m,andsin? a + sin? B - sin? y = A sin a sin B cos y, then write the value of A.
Answer

a+B=n+y

Sin (o + B) =sin (M + )

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

Take square both side

[sin(a)cos(B)+sin(B)cos(a)]2=sin%(y)

sin?(a)cos?(B)+sin?(B)cos?(a)+2 Sin(a)cos(B)sin(B)cos(a)= sin?(y)

sin 2(a)[1-sin%(B)]+sin2(B)[1-sin%(a)]4+2 Sin(a)cos(B)sin(B)cos(a)= sin?(y)

sin 2(a)-Sin2(a)sin?(B)+sin?(B)-sin%(B)sin?(a) -sin(y)=- 2Sin(a)cos(B)sin(B)cos(a)
sin 2(a)+sinZ(B)-sin?(y)=2Sin?(a)sin?(B)- 2Sin(a)cos(B)sin(B)cos(a)

sin 2(a)+sinZ(B)-sin?(y)=-2Sin(a)sin(B)[ cos(B) cos(a)- Sin(a)sin(B)]

sin 2(a)+sin?(B)-sin%(y)=-2Sin(a)sin(B) cos(a+ B)

sin 2(a)+sin?(B)-sin%(y)=2Sin(a)sin(B) sin(y)

2. Question

‘\‘ A
El——J: ZCOos

If XcosB=ycos

A" 1 1 1
0+ 4_TJ_then write the value of — 4+ —+ — .

Answer

xcosf = k=yc05(9+23—ﬂ) = zcos(9+2—ﬂ)

41 s
zcos(B + ?) = —zcos(B+ 5)
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k

— = cosB

X

k_ 1 5 \.’E ne
y— 2-:-:)5 > sin
k_ 1 5 V3 5
- = 2c(:-s > sin
k k k
—+-+-=0

X y Z

3. Question
Write the maximum and minimum values of 3 cos x + 4 sin x + 5.
Answer

the maximum value of (acosx + b sinx) = va? + b?

So maximum value = \[G ¥ 16
=5
the minimum value of (acosx + bsinx) = —/a? + b2

minimum value= -5

4. Question

Write the maximum values of 12 sin x - 9 sin? x.
Answer

f(x) = 12sinx — 9(sinx)?

f(x) = —(3sinx—2)? + 4

—1=sinx=1

f(x)e-(3[-1,1]-2)%+4

f(x)e-([-3,3]-2)%+4

f(x)e-([-5,1])2+4

f(x)e-[0,25]+4

f(x)e[-25,0]1+4

f(x)e[-21,4]

5. Question

If 12 sin x - 9 sin? x attains its maximum value at x = a, then write the value of sin a.
Answer

f(x)=12sin(x) - 9sin?(x)

f'(x)= 12cos(x)-18sin(x)cos(x)

f’'(x)=0 for the maximum value of f(x)
12cos(x)-18sin(x)cos(x)=0

. 2
= sinx = ¢
3
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6. Question

.
Write the interval in which the values of 5 cos x+ 3 cos[ X —_J + 3lie.
3

Answer

f(x) = 5cosx+ 3cos(x+ g) +3

3
f(x) = 5cosx+ 2 (cosx— v/3sinx) + 3
13 3
f(x) = — CosX— Ewﬁ sinx + 3

f(x)e [—\."IIHQ +b2,Jaz+ bz] +3

f(x)el-7,7]+3

f(x)e[-4,10]

7. Question

If tan (A + B) = p and tan (A - B) = q, then write the value of tan 2B.

Answer

T.ElIl[:X _ y) _ tan x—tany

l+tan xtany

tan( A+ B) — tan(A — B)
1+tan (A —B) tan(A+ B)

tan[(A+B) - (A—-B)] =

p—q
1+ pq

8. Question

tan(2B) =

cos(x-y) m _
————— = —_then write the value of tan x tan y.
cos(x+y) n

Answer

use componendo and dividendo rule
COSX—y m

cosx+y n

cos(x—y) — cos(x+y) m-n
cos(x—y)+ cos(x+y) m+n

sinxsiny m-—n
CO0SXCOSy m+n

m-—n

fanxtany =
m+n

9. Question

27 4t .

If 9 =bcos—— =ccos—.then write the value of ab + bc + ca.
- -5
3 3

Answer

Zn 4T
a=bcos?= ccos— = k
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a=k

b—2k

c=-2k

ab + bc + ca.=0

10. Question

If A+ B = C, then write the value of tan A tan B tan C.
Answer

A+B=C

tanA+ B =tanC

tan A + tan B = tan C(1- tan A tan B)

tan C - tan A - tan B = tan A tan B tan C.

11. Question

If sin @ - sin B = a and cos a + cos B = b, then write the value of cos (a + B).
Answer

sina-sinB =a

cosa+cosB=>b

(sina-sinB)2=a?...1

(cos a + cos B)2= b2 ....... 2

add both equations

2 —2(cos acos B—sinasin ) = a® + b?

value of _ 3o
cos (a + B) >
12. Question
1 . o .
If tan o = and tan [3 = then write the value of a + B lying in the interval (0, /2).
1427 1+2!
Answer

Assume x=0

: 1
ana=—
2
; 1
anf =
B 3
tan a + tanf3
tan(a+p) =——"—-
(a+p) 1 —tan a tanf
1,1
tan (a + B) = —%
1-33

5
tan(a +B) = —
an(a + ) z
=1

(a+B) =tanl 1
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MCQ
1. Question

Mark the correct alternative in the following:

P i A
The value of igi" — —s111° —S

12 12
A.1/2
B. v3/2
C.1
D.0

Answer
f(x) = (sini—; )2 — (sin% )2

f(x) = si (51T+TL') . (5’1‘[ TII)
X) = sin > T2 sin

1 12 12
f(x) = sin (g ) sin (g )
flx) = g

2. Question

Mark the correct alternative in the following:
If A+ B + C =mn, then sec A (cos B cos C - sin B sin C) is equal to
A0

B.-1

C.1

D. None of these

Answer

B+C=mq1—A

TAKE BOTH SIDE COS

Cos (B+C)=cos(1-A)

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

sec A (cos B cos C - sin B sin C) is equal to =-1
3. Question

Mark the correct alternative in the following:

tan 20° + tan 40° + V3 tan 20° tan 40° is equal to

o

4
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C. \E

D.1

Answer

tan 20° + tan 40° + V3 tan 20° tan 40°

tan 60° (1- tan 20° tan 40°)+ v3 tan 20° tan 40°
=43

4. Question

Mark the correct alternative in the following:

a

If tan A = and tan B = _then the value of A + B is
a+l 2a+1
A. 0
B.
2
c. I
3
p.
4
Answer
put a=0
tan(A)=0
tan(B)=1
tanA+ B tan A + tanB
an " 1—tan A tanB
tanA+ B 0+1
an =—

1-0
tanA+B=1
A+B=tan~'1
A+B I

T4

5. Question

Mark the correct alternative in the following:

If 3 sinx + 4 cos x =5, then 4 sinx -3 cos x =
A0

B.5

C.1

D. None of these

@ www.studentbro.in



Answer
3sin(x)+4cos(x)=5

s + i 1
—sinX+ —cosx =
5 5

cos(37°-x)=cos 0° (" x=37°)
4sin(x)-3cos(x)=k

43340
X——3X—=
5 b

6. Question

Mark the correct alternative in the following:

If in a AABC, tan A + tan B + tan C = 6, then cot A cot B cot C =
A. 6

B.1

C.1/6

D. None of these

Answer

A+B=n-C

tan A + tanB tan C
— = —tan
1 —tan A tanB

tan A+ tanB+ tanC = tan AtanBtan C

1
cotAcothotC=g

7. Question

Mark the correct alternative in the following:
tan 3A - tan 2A - tan A is equal to
A.tan3Atan2 Atan A

B.-tan3Atan2 Atan A
C.tanAtan2A-tan2Atan3A-tan3AtanA
D. None of these

Answer

tan(A)+tan(B)+tan(C)=tan(A) tan(B)tan(C)
tan 3A-tan 2A-tan A=tan 3 Atan 2 Atan A
8. Question

Mark the correct alternative in the following:

tanA+tanB+tanC
fA+B+C=m then is equal to
tan A tan B tan C

A.tan Atan B tan C
B.0
C.1
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D. None of these
Answer
A+B=m-C

tan A + tanB

—— = —tanC
1 —tan A tanB
tan A+ tanB + tan C = tan AtanBtan C

tanA+ tanB+ tanC
tanAtanBtanC

9. Question

Mark the correct alternative in the following:

-

1 13 .
If cos P =—and ¢os Q = _1_where P and Q both are acute angles. Then, the value of P-Q is
7 14

oA

w | A

NS

h
|

,_.
[§]

Answer

|

S
o

1 f
cosP = -.sinP = i

3|

3l

J
1

13
cosQ=_,,sinQ=

.

Cos(p-g)=cos(p)cos(q)+sin(p)sin(q)

1

cosP—Q=E

™
P—Q=§

10. Question

Mark the correct alternative in the following:

If cot (a + B) = 0, then sin (o + 2 B) is equal to
A.sin a

B.cos2 B

C.cos a

D.sin2 a

Answer

cot(a+B)=0

T
(a + B) =3
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sin (o + 2 B)= sin (a +B) cos(B) + sin(B) cos (a +B)
put (a + B) =§

sin (o + 2 B)= cos(B)

11. Question

Mark the correct alternative in the following:

cos 10° +sin 10°

— —is equal to
cos 10° —sin 10°

A. tan 55°
B. cot 55°
C. - tan 35°

D. - cot 35°

Answer

cos(10°)+sin(10%)
cos(10%)—sin{10%)

1 o i : o
_ ﬁcos(lo )+ G sin(10°)

1 a _i : =)
Ecos(lo ) ﬁsm(lo )

sin(45%)cos(10%) + cos(45°)sin(10°)
~ cos(45°)cos(10°) — sin(45°)sin(10°)

sin(557)
~ cos(55%)

= tan 55°
12. Question

Mark the correct alternative in the following:

Sl ‘JT ' & al ‘JT ‘.
The value of cos‘[——xJ—mn‘[——les
6 6

1
A. —cos 2X
3

-

B.0O

1
C. ——cos 2x
>

-

t\J|l—l

Answer
cos?2 A -sin? B

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

= Cos (g) cos(2x)
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1
= — 2
21:05( X)

13. Question

Mark the correct alternative in the following:

cos(6, —8;)
If tan 6, tan6., =k, then ——— =" =
) - cos(8, +6,)

k+1

Answer

cosB, cosB,+sinB, sin 8,

cosB, cosB, —sinB, sin 8,

sinB, sin@,
cosB, cosB,
sin@, sin @,

cosB, cosB,

1+k

T1-k
14. Question
Mark the correct alternative in the following:

If sin (11 cos x) = cos (m sin x), then sin 2x =

>
H
'S T [ SN S Y

@
H

O
I+
tad | —

D. None of these
Answer

sin(m cos x)=cos(m sin X)

™

sin (E — TMcosX) = cos(msinx)
T[ .

2nm + (E — Tcosx) = (msinx)

1
sinx=2n+ (E — C0SX)
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Put n=0
. 1
sinx = £(z — cosx)
2
. 1 , 1
sinx = (5— cosx),sinx = (5— COSX)
. 1. 1
SINX + cosX =, SINX — COSX = — 2

Take square both side

. 1 , 1
1+51112x=1,1—51112x=z

. -3 3
sin2x=— sin2x = -
4 4

15. Question

Mark the correct alternative in the following:

If tan B = l and tan ¢ :l_then the value of 8 + ¢ is
2 3
AL
6
B.
C.0
p. =t
4
Answer
tan A+tanB
tan(A + B) = 1—tan A tanB
1,12
tan(6 + 0) = 2—%
1=33
tan(6+0) =1
T
0+ =—
(0+0) =

16. Question

Mark the correct alternative in the following:

The value of cos (36° - A) cos (36° + A) + cos (54° + A) cos (54° - A) is
A.sin2 A

B. cos 2A

C. cos 3A

D. sin 3A

Answer

cos(54° + A) =sin(36° - A)

cos(54° - A) =sin(36° + A)

cos (36°-A) cos (36°+A)+ sin(36°-A)sin(36°+A)=cos(2A)
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17. Question

Mark the correct alternative in the following:

If tan (/4 + x) + tan (/4 - x) = a, then tar? (/4 + x) + tan? (n /4 - x) =
A a2 +1

B.aZ + 2

C.a%-2

D. None of these

Answer

[tan G + :x;)]2 + [tan G — :x;)]2 = [tan G + x) + tan G — x)]z — 2tan G +

X) tan (E — X)

5 1+ tan(x) /1 — tan(x)
=a-2 (1 — tan(x) )(1 + tan(x) )

=aZ-2
18. Question

Mark the correct alternative in the following:

-

If tan(A —B)=Lsec(A +B)=——.then the smallest positive value of B is

ey

257
24
197
24

13w
24

Ilm
24

Answer

A-B=1
4

s

A+B=2m— 5
g Lom

24
19. Question
Mark the correct alternative in the following:
If A- B =nm/4, then (1 + tan A) (1 - tanB) is equal to
A2
B.1
C.0
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D. 3

Answer

1= tan A—tanB
" 1+tan AtanB

1+tan A tan B=tan A-tan B

tan A-tan B-tan A tan B=1

add both side 1

1+tan A-tan B-tan A tan B=1+1
(1+tan A)(1+tan B)=2

Case2:

m

put A=0 AND B = — =

(1+tan A )(1-tan A)=1x 2
20. Question

Mark the correct alternative in the following:
A 27 5
The maximum value of sin~ ——xJ—sin‘

A. 1/2
B. 3/2
C.1/4
D. 3/4

Answer
Zn 2 . 2m 2
1 —[cos (? + x)] + [5111(? —x)]
411
1-cos (?) cos(2x)

1—%@[-:052}{:—1]

21. Question

Mark the correct alternative in the following:

-

If CDS(A—B) = iand tan A tan B = 2, then
5
1
A. cosAcosB :E
1
B. cosAcosB = _E

C.sinAsinB= —é
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D.sinA sin B = %

Answer

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

3
E =cosAcosB + sinAsinB
3 N sinAsinB
5cosAcosB cosAcosB
3 1+2
5cosAcosB

1
—=co0sAcosB
5

22. Question

Mark the correct alternative in the following:

If tan 69° + tan 66° - tan 69° tan 66° = 2k, then k =
A -1

B. 1/2

C.-1/2

D. None of these

Answer

tan A+tanB
1-tan A tanB

tan(69° + 66 tan 69° + tan66°
an(69° "=
( ) 1 — tan 69° tan66°

tan 69° + tan66°®
" 1 —tan 69° tan66°

-1+tan 69° tan66°=tan 69°+tan66°

tan(A+B) =

tan 69°+tan66°-tan 69° tan66°=-1

2k=-1

k=-3

23. Question

Mark the correct alternative in the following:

_then a + B is equal to

If tan o =

and tan 3=
Xx+1 2x +1

w >
wla wlaA

Q)
A
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NS

Answer

put x=1

tana =

[ I L Y Y

tanf =

; N tan a + tanf
an(a =
(@+p) 1 —tan atanf

| b=

_l_
tan(a + B) = —=7

23

Ll [

|
=]y
| b=

tan(a+B)=1

(a+B) =3
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