8TH CLASS

Compound Angles
Teaching Task

1. Given A+B+C=nx
=>A+B=n-C
:Tan(AJrB):Tan(ﬁ—c)

TanA+ TanB

:—
1-TanA-TanB
= TanA+TanB = -TanC +TanA-TanB -TanC

= TanA+TanB +TanC =TanA-TanB -TanC

= ZTanA =nTanA

Ans: A

tan 225° —cot81° - cot 69°

cot261” +tan21°

tan(1800 +45° ) —cot81°-cot6’

~ cot(180° +81°) + tan (90° — 69° )

B tan 45" —cot81° -cot 69°

- cot81° +cot 69°

B 1—cot81°-cot 69°

~ cot81° +cot69°

=—cot(81°+69°)

=—-TanC

2. Given

=—cot(150°)
=—cot(180"~30")
=cot30° = \/5

Ans: C
(1+tanl30)(1+tan32°)

(1+tan12°)(1+tan330)

We know 13°+32° =45°
= tan(13° +32°) = tan 45°

3. Given

tan13° + tan 32° _

1—tan13"-tan32°
= tan13" +tan32° =1—tan13’ - tan 32°

= tan13’ +tan32° + tan13" - tan 32° =1

= 1+tan13’ +tan32° + tan13°-tan32° =2
:>(1+tan130)(1+tan320) =2

Similarly, we can prove
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(1+tan12°)(1+tan33°):2

(1+tan13°)(1+tan32°)
(1+tan12°)(1+tan330)
ANS : A
4. Given A + B = 3000
:>cot(A+B):cot300°
cot4-cotB -1
- — =
cotA+cotB
cotd-cotB-1 1

Hence, = g =1
2

cot(360° —600)

cot A+cot B NE)
cotA-cotB -1 x/§
- _

cotA+cotB 3
— 3cot A-cot B—3=—/3 cot A—~/3 cot B
= 3cot A+~/3cot B+3cot A-cot B=3
:>1+\/§cotA+\/§cotB+3cotAocotB:4

:>(1+\/§cotA)(1+\/§cotB):4

ANS: A

5. Given A + B+ C = 3600
Let A=B=C=1200
Given

A B C A B C
cot—+cot—+cot— = K.cot—-cot—-cot—
4 4 4 4 4 4

= c0t30° +cot30° + cot 30° = K.cot30° -cot 30° - cot 30°
= 3xcot30° = K.cot’ 30°

33X\/§2K~(\/§)3
=3x3=K-33

=K=1
ANS: D
6. Given tan20°=p
tan160° —tan110°
W’
1+tan160° - tan110°

= tan(16o° —1100)
= tan 50°
= tan(90° —400)

=cot 40’
B 1
tan 40°
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1
~ tan?2-20°
_1-tan®20°
~ 2tan20°
_1-p
-,

ANS: B

7. Given A + B = 2250
= cot(A4+B)=cot225°
cotA-cotB—lZ1
cot A+cot B

=cotA-cotB—1=cotA+cotB
=cotA-cot B=1+cot A+cotB

= 2cotA-cotB=1+cot A+cotB+cotA-cotB
:>2cotA-cotB:(1+cotA)(l+cotB)

cot A4 cotB 1

1+cotA'1+cotB :5
ANS: B
8. We have A+ B + C = 1800

= A+B=180"-C
= sin(4+B) =sin(180° - C)

=sin Acos B+cos AsinB=sinC

312 4 5 .
=>——+—-—=smC
53 513
Since sin A= E sinB = >
5 13
4
=cosd=— = cosB=—
5 13
§+—:sinC
65 65
:ﬁzsinC
65

. sin(A4+ B)-sin(4-B)
9. Given Z[ sin® 4-sin® B j

B z sin® 4—sin’ B
sin® A-sin’ B

B Z sin’® 4 3 sin’ B
sin® 4-sin* B sin’* A-sin’* B

= Z(cos ec’B—cos eczA)

=cosec’B—cosec’ A+ cosec’C —cosec’B+cosec’ A—cosec’C =0
ANS: B
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cos 4 sin 4
= =m

10. Given =n —— =
cos B sin B
=cosd=ncosB =sin 4 =msin B
= cos’ A=n’cos’ B = sin’ A=m’sin* B

. cos’ A+sin® A=n’cos’ B+m’sin’ B
:>1:nz(1—sinzB)+m2 sin* B
:>1:n2+(m2—n2)sin2B
:>(1112—112)sin28=1—rz2

11. We have P+Q+R=7x

Given |[R = %

T
S P+O=—
g 2

P oz
2 2 4

(P QJ T
—> tan| —+—= |=tan—
2 2

4
tan£+tan2
-2 2

=4 =] since tan£+tang=—2
2 2 a

b P 0

c
=1 tan—-tan==—
c—a 2 2 a

=a+b=c
ANS: A

0 0

12. Given sin® 52l —sin® 22l
2 2

0 0 0 0

=sin 52l +22l -sin 52l —22l

2 2 2 2

=sin 75" -sin 30°

Y3+l 1

W2 2

B+ B+ B3

RN NN
2 1

Ca2(V3-1) 202(3-)

ANS: A, D
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13. Given sin(t9+a):cos(¢9+a)
= tan(0+a)=1

tanf+tana

l-tan@-tanax
= tanf@+tana =1—-tanf-tan

=tana +tanf-tana =1—tan @

= tana(l+tanf)=1—tan o

I-tané@
=tana =
1+tané
ANS: B
14. Statement -I
a b
Given sina = cos ff =
N1+a’ V1+5b°
=tana =a tan f=b
tan o + tan

Now, tan(a+ /) “wna. @ g
_a+b
1-ab
Statement - I is FALSE
Statement II

Given tan(4+B)=m and tan(4-B)=n
Now, tan2B:tan((A+B)—(A—B))
_ tan(4+B)—tan(4-B)
1+tan(A4+B)-tan(A—B)

m-—n

1+ mn

.. Statement II is FALSE.
15. Statement I:

Given sina = 2
13

5
= Cosa =—
13
Since a €Q,

Given cosf = —%

:sinﬂ:—%

Since feQ,

Now, sin(a+ f8)=sinacos f+cosasin
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23, 5 (4
1305) 1305
=36 20 56

65 65 65
.. Statement I is FALSE.

Statement II : Given tan @ =%

And sin¢=L 1

Jio

:>tan¢:%

2tan ¢

1—tan’ ¢
s )
_ _\3)_3
- 2 (8) 4
()
3 9
tan € + tan 2¢
l1-tan@-tan 2¢

1 3
FF(G). 2
L\ 1§ s
S0 6
7))\ 4
S O+20 =45
.. Statement II is TRUE.

Now, tan2¢ =

W | =

Now, tan(0+2¢)=

16. Statement I
Given m-cos(0+a)=n-cos(0—a)
m _cos(0-a)
;_cos(0+a)
m+n cos(@—a)+cos(0+a)
m—n :cos(H—a)—cos(¢9+a)

m+n _2-cosf@-cosa

m—n 2sin@-sina

m+n
=cot@-cota

m-—-n
Statement I is FALSE.

Statement II

sin(a+f) a+b
sin(a - ) Ca-b

Given
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N sin(a+ﬂ)+sin(a—ﬂ) (a+b)+(a—b)
sin(a+ f)—sin(a-p£) (a+b)—(a-b)
2sina-cos B _2a
2cosa -sin 25

tana a
= =—
tanf b

a
:tana-cotﬂzz

Statement II is TRUE.
ANS: D

17. cos’ £+x —sin’ z—x
44 4
s Vs s s
=coS| —+x+——x|-cOS| —+Xx——+Xx
(4 : j (4 1 j

=cos§-cos2x=0~cos2x=0

ANS: D

18. cos’ (£+0)—c0s2 (Z—Hj
6 6
:sin(£—¢9+£+GJ-Sin(E_g_E_gj
6 6 6 6

— sin @j sin(-26)

:i-sinZH
2
ANS: B
19. cos(A+B)'cos(A—B)+sin(A+B)'sin(A—B)

=cos’ A—sin’ B+sin’ A—sin’ B

=cos’ A+sin® 4—2sin’ B

=1-2sin’ B

=1-2(1-cos’ B)

=1-2+2cos’ B

=2cos’ B-1

ANS: C

20. tan24 =tan((A4+B)+(4-B))

_ tan(4+B)+tan(4-B)  p+gq
" 1-tan(4+B)-tan(4-B) 1-pq

ANS: C
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21. cot2B =cot((A+B)—(A-B))
B cot(A+B)'cot(A—B)+1
- cot(A—B)—cot(A+B)

ANS: C

22. tan2A4-cot2B+tan2B-cot24

z(p+qj,(1+qu+(p—qj,(l—qu
l-pqg )\ p—q l+pg)\ p+q

ANS: D

23. Given tan 4 = and tanB =

n+l1 2n+1
tan 4 +tan B

l1-tan 4A-tan B
n 1

Now, tan(A+B)=

n+1+2n+1 _2n2+n+n+1

21_ n 1 2+ 2n+1
n+l1)\2n+1

_2n*+2n+1
S 2n’+2n+1
s A+ B =45
24. a) Given A+ B + C = 1800

Let A=B=C =600

ZcotAJrcotB
tan 4+ tan B

B Z cot 60° + cot 60°
tan 60° + tan 60°

11
7+7
(\/— \/_Jl
3+43
b) InAAABC, we have A + B + C = 1800
Let A=B=C = 600

¥ cos(B—C)

sin B-sinC
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cos(600 —600) 1 4

:Z‘sin60°-sin60°:3>< 223)(5:4

2
c) In/\ABC, we have A + B + C = 1800
Let A=B=C = 600

> sin(4—B)

cos A-cos B

sin(60° —600)

-y -y sin 0’ _o
c0s60° - cos 60° c0s 60" - cos 60°

d) Given A + B + C = 900
Let A=B=C =300

cot A+cot B+cotC
Now
cotA-cotB-cotC

B cot30° +cot30° + cot 30°
cot30°-cot30°-cot 30°

_BB3e3 33
NCENCRNCREN

25. a) Given smd

LT
sin—-sin @
4

b) Given tan(%+0}+tan(%—9j:a—> @

we know tan (f + 49] -tan (E - 6’)
4 4

2 T 2
tan Z—tan 0 1-tan’@

- =
1—tan> " -tan® @ I-tan” 0

Now, squaring on both sides of @ gives
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tan’ (%+9j+tan2(%—9j+2tan(%+9j-tan(%—0):a2

= tan’ (%+9j+tan2(%—9j+2:a2

= tan’ (%+9j+tan2 (%—Hj:az—Z

c) Given 2tan A+cot A =tan B

=2tan 4+ =tan B

tan 4
—2tan’ A+1=tan A-tan B
=2tan’ A—tan A-tanB+1=0— @

Now, cot A+2tan(A4—B)

1 42 tan A —tan B
tan 4 1+tan 4-tan B

B l+tan A-tan B+2tan> A—2tan A-tan B
tanA(1+tanA~tanB)

_ 2tan’ A—tan 4-tan B+1
tan A(1+tan 4- tan B)

:tanA(lth:nAotanB):o (from ®)
d) Given 4=35"B=15" and C =40’
we have 4+ B+C =90’
= A+B=90"-C
:tan(A+B)=tan(90°—C)
= tan(A+B)=cotC

tan 4 +tan B 1

l-tanA4-tanB tanC

=tan4-tanC+tan B-tanC+tan A-tan B =1
= ZtanA-tanB =1
LEARNER’S TASK

1. sin40°-cos50° +cos40° -sin 50°
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- sin(40° +50°) —5in90° =1
ANS: A

2. ¢c0s70"-cos20° —sin 70° -sin 20°
=cos(70° +20°) = cos90° =0
ANS: B
tan 20° + tan 25°

=tan(20° +25°
3. 1-tan20°-tan25° ( )
=tan45’ =1
ANS: A

4. Given tan 4 =l,tanB :l
2 3

tan 4 + tan B

l1-tan 4-tan B
1

3 —ézlztan£
5 4

Now, tan(A+B)=

N | —
+

L1
3

N | =

ANS: C
5. cos(A+B)—cos(A-B)
= (cos Acos B—sin Asin B)—(cos Acos B +sin Asin B)
=cos Acos B —sin Asin B—cos Acos B —sin Asin B

=-2sin4-sin B
ANS: B

6. tan(%+45°j =tan90° = o0
ANS: D

7. cos(A+B)ocos(B—A)
:(cosAcosB—sinAsin B)(cosBcosA+sinAsin B)
=cos® Acos® B —sin® Asin’ B
= (1 —sin® A)cos2 B —sin? A(l —cos’ B)
=cos’ B—sin” 4-cos* B—sin’ A+sin” 4-cos’ B
=cos’ B—sin’ 4
ANS: A
cos” 45° —sin* 15°

8. = cos(450 +15°)-cos(45° —150)

1.3 3

X—=—

2 4

=c0s60°-cos30° =

ANS: C
9. cos(120°+A)+cos(120°—A)
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=2¢c0s120° -cos A
=2cos(180" — 60" )-cos 4
=-2¢0s60°-cos 4
=—2(lj'cosA =—cos 4

2
ANS: B

10. sin(B+C)-sin(C—B)

=—sin(B+C)-sin(B-C)
=—(sin2 B—sin’ C) =sin’ C—sin’ B
ANS: B

JEE MAINS LEVEL
1. Given sin75°-cos75°

1, .
=—(2sin75" cos 75°)
2
1 . 0 1 : 0
:—(s1n2><75 ):—s1n150
2 2
1 . 0 0 1 . 0
:—sm(180 -30 )=—sm30
2 2

N | —
B|=

1
2
ANS: C

2. Given tan® 75’ +cot75°
o) o]
=2(22+(\/§)2)
—2(4+3)=14

ANS: A

3. Given cosA:% sinB:i

:>tanA:i tanB:i
3 12

tan 4 + tan B

Now, ——MMMM
1-tan 4-tan B



4. Given A+ B=45"

= tan( A4+ B)=tan 45"
tan 4+ tan B

l-tanA-tan B
=tan4+tanB=1—-tan A-tan B

=tan4+tanB+tan 4A-tan B =1
=l+tan4d+tanB+tan A-tan B =2

= (1+tan4)(1+tan B) =2

ANS: B
5. We know 55°-35° =20°
= tan (55" ~35") = tan 20’
0_ 0
tan 55" —tan 35 — tan 20
1+tan55-tan35
0 _ 0
N tan 55 tan.jS : — tan 20°
1+tan55- tan (90° - 55°)
0_ 0
tan55 0‘[an35 : — tan 20"
1+tan55" -cot 55
0 _ 0
tan 55" —tan 35 _ tan 20"
1+1
= tan 55" —tan 35° = 2tan 20°
= tan 35" + 2 tan 20° = tan 55° = tan x°
soxt =55
ANS: C

6. cos’ 48’ —sin?12°
= cos(48° +12°)-cos(48° —120)

=c0s60°-cos36°

1 A5+1 A5+l

2 4 8
ANS: A
7. Given x=tan A—tan B
_sind  sinB

cosAd cosB
sin Acos B —cos Asin B
x:

cos A-cosB
sin(4—B)
=>Xx=—>
cosA-cosB

Given y=cotB—cotA4
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_cosB cos4

sinB sin A4

_sin Acos B—cos Asin B

sin B-sin 4
_sin(A—B)
 sinB-sin4
1 1 cosA-cosB sinB-sin A

Now, —+— =
oW % sin(A—B)+sin(A—B)

_cosA-cosB+sinA-sinB

sin(A4 - B)
zﬁzcot(A—B)

ANS: A

8. Given tan(A4-B) :27—4

N tan A —tan B _i
l+tan 4-tanB 24

ﬂ—tanB
3 7
:4—=ﬂ
1+—-tan B
4-3tanB 7

= =
3+4tanB 24

=96-72tan B=21+28tan B

=100tanB =75

:>tanB:§
4
NOW, tan(A+B):M
l1-tan 4A-tan B
s (5)
_ 374 12
4300
3 4

= Not defined
. A+B=Z
2

ANS: D
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9. Given tan4=1,tanB=2,tanC =3
(tanA+tanB+tanC)—(tanA-tanB-tanC)
1+(tanA-tanB+tanB~tanC+tanC~tanA)

C(1+2+43)-(1-23) 0 0 0o
S 1-(12+23+3.1)  1-11 -10
LA+B+C=1x

ANS: B

10. Given A+B+C=180°

tan(A+B+C):

A BLC g
2 2 2

A B C
_+_

=90° - =
2 2

= tan é+£ =tan 90°—£
2 2 2

A B
tan —+tan — C

=

ANS: A

11. Given A+B=%

= tan(A4+B)= tan%

tan A +tan B
:—:
l1-tan 4-tan B

=tan4+tanB =1—tan A-tan B
=tan4d+tanB+tan A-tan B =1
=l+tan4d+tanB+tan A-tan B=2

= (1+tan4)(1+tan B) =2

(1+ ! j(1+ ! J=2
Also, cot 4 cot B

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

ANS: A, C
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c0s9” +sin 9°

12.  Given T
c0s9” —sin9
sin9°
1+ 5
___cos9

sin 9°
=

cos9
_1+tan90
1-tan9°

0 0
_ tan 45 -gtan9 : :tan(45°+9°)
1-tan45" -tan9

= tan 54° = tan(90° —360) = cot 36°

ANS: A, C
13. StatementI: Given tanA=x-tan B
tan4 x
= ==
tanB 1

By componendo and dividendo

tan4A—tan B x-—1
tan4+tan B x+1
sind sinB

cosA cosB _x-1
sin 4 [ sinB  x+1

cosA cosB

sin Acos B—cos AsinB _ x—1
sin AcosB+cosAsinB  x+1
sin(4-B) _x-1

sin(4+B)  x+1

Hence, Statement I is TRUE.

Statement II : Given a_c
b d

By componendo and dividendo

a+b c+d
a-b c-d

Hence, statement II is TRUE.
ANS: A

14. Given A+ B=45°
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15.

16.
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= cot( A4+ B)=cot 45"
cotA-cotB -1
=" " -1

cot A+cotB
=cotA-cot B—1=cot A+cotB

=cotA-cot B—cot A—cotB =1
=1-cotA—cotB+cotA-cotB=2
:>(cotA—1)(cotB—1)22

ANS: C

10
Let 4=22—
2
=24=45°
= tan 24 = tan 45°
2tan A
I—tan’A
=1-tan’ 4=2tan 4
= tan’ A+2tan A—1=0

—2+4+4
=>tmd=—-——
2
2+
:tanAzz_Tz\/E

:tanA:—lJ_r\/E

0

= tan A =—1++/2 Since 22% €0,

0
tan22% -J2-1

ANS: C

10
Let A=67—
2



=24=135
= Tan2 A =Tanl35’
= Tan2A4="Tan(180° - 45")
= Tan2 A = -Tan45’
2TanA

1-Tan*4
= 2Tand =—-1+Tan*A
= Tan*A—2TanA—1=0

2+/4+4
2

=1

= TanA =

0

= Tand =1+2 Since 67% €0,

0

Tan67% =2 +1

ANS: B
17. We Know 80°—10°=70°

= Tan(SOO —1o°) = Tan70"

Tan80° — Tan10°
-
1+ Tan80° - Tan10°
Tan80" — Tan10°
= 0 0
1+ Tan80" - cot 80
Tan80° — Tanl0°
-
1+1
Tan80° — Tan10° _s
Tan70°

=Tan70°

=Tan70°

=Tan70°

ANS: 2

18. In A A4BC, We have A + B + C =1800
Let A=B=C =600

A B B C C A
Now, tan;-tan—+tan—-tan—+tan—-tan—
=Tan30° - Tan30° + Tan30° - Tan30° + Tan30° - Tan30°
=3(Tan30"-Tan30° ) = 3(—3~—J =1

ANS: 1
19. a) cos¢9+c0s(1200 +0)+cos(1200 —6’)
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=cos@+2cos120°-cos O
:cose+2cos(180° —600)-cos0

= cos¢9+2(—cos60°)-cost9
= 0059—210059 =0
2
b) cosé’+cos(2400 + 0) + cos(2400 —9)

=cos@+2cos240° -cos @

= cos¢9+2cos(1800 +60°)~c0s0

=cosf—2cos60"-cos O

:cosﬁ—Z(%Jcosﬁzo

c) c0s¢9—c0s(600 + 6’) —cos(600 - 49)

=cosd— :cos (600 + 0) + cos(600 - 9)]
=cosd— [2 cos60° - cos 49}

=cosf— 2(%}-00s9}:c0s9—cos920

d)sin 0 +sin(120° + 0) +sin (60— 60" )
=sin@+sin120° - cos @ +cos120° - sin @ + sin @ - cos 60° — cos @ - sin 60°

V3

:sin0+£-cos9—lsin¢9+sin6’ l —cosf| —
2 2 2 2

=sin @
ANS: a—-t,b—-t,c—t,d—s
20. a) We know, 20°+40° =60’
= tan(20° +40’ ) = tan 60°

tan 20° + tan 40° _
1—tan20° - tan 40°
= tan 20° + tan 40° = /3 —/3 tan 20° - tan 40°

— tan 20° + tan 40° ++/3 tan 20° - tan 40° =~/3

b)tan75° —tan30° —tan 75° - tan 30°

:(2+\/§)—%—(2+\/§)-%
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NERENE)
_23+3-1-2-3 3
NG NG
cos13” —sin13° 1
¢ 0 . 0+ 0
cosl3” +sinl13” cotl48
_ 0
Jlotanl3 4
1+tanl3

0_ 0
_ tan 45 Otan130+tan(1800—320)
1+tan45".tan13

= tan(45° —130)—tan 32°

=tan 32" —tan32°
=0

tana +tan f tana —tan S
tan(a+pf) tan(a-p)
tan o + tan tan o —tan

( tan ¢ +tan j+£ tan o —tan 8 j

l-tane -tan B 1+tan ¢ -tan S

=]l—-tana-tan f+1+tano -tan S
=2

ANS:a-s,b-p,c—-r,d-t
ADDITIONAL PRACTICE QUESTIONS FOR STUDENTS
1. cosecl5’ —sec15’
=V2(V3+1)-v2(+3-1)
BTG 24E
ANS: A
2. Given 4x+5x=9x

= tan(4x+ Sx) =tan9x

tan4x + tan 5x
=tan9x

1-tan4x-tan5x

= tan4x+tanS5x =tan9x —tan4x-tan Sx-tan 9x
= tan4x+tanSx—tan9x = —tan4x-tan Sx-tan9x
LK =-1

ANS: B

3. tan(£+9j'tan(3—”+l9]
4 4
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3
tan%+tan9 tan%ﬂan@

l—tanﬁ-tanﬁ 1—tan3—ﬂ-tan9
4 4

_(1+tan@ ([ —1+tan@
_(l—tanej( 1+tan(9j
_tanzﬁ—l_
“1-tan’@

ANS: B
4. Given cosa +cos f=0=sina +sin
= cos’ a+cos” f+2cosacos f=0— @
sin® @ +sin® B+ 2sinasin =0 —> @
Adding both the equations, we get
(cos2 a +sin® a) +(cos2 [ +sin’ /3)+ 2(cosacos B+sinasin f)=0
=1+1+2cos(a—-B)=0
= cos(a—f)=-1
ANS: C

) cos(4—B) cos(C+D)
5. Given + =0
cos(A+B) cos(C-D)

cosA-cosB+sinA-sinB+cosC-cosD—sinC-sinD 0

cos A-cos B—sinA-sinB  cosC-cosD+sinC-sinD
1+tanAotanB+ I-tanC-tan D 0
I-tan4-tanB 1+tanC-tan D
= (1+tan 4-tan B)(1+tanC-tan D) +(1—tanC-tan D)(I—tan 4-tan B) =0
=l+tanC-tanD+tan A-tan B+tan A-tan B-tanC-tan D+1—tan 4-tan B—tanC-tan D+tan A-tan B-tanC-tan D=0
=2+2-tanA-tan B-tanC-tan D=0
=tanA-tan B-tanC-tan D =-1

ANS: C
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