8th CLASS
MULTIPLE AND SUB-MULTIPLE ANGLES

TEACHING TASK

sin34
1+2cos2A4
_ 3sinA—4sin’ 4
~1+2(1-2sin” 4)

1. Given

~ sinA(3—4sin2 A)
(3—4sin2A)
=sin 4
2. Given sin2a+sin2f+sin2y—sin2(a+p+y)
Let a=0", B=30", y=60
Now, sin2-0°+sin2-30" +sin2-60" —sin2(0° +30° +60°)
=sin 0" +sin 60° +sin120° —sin180°

NG

=0+ —+—
2 2

_ 3

Consider option A
4sin(a+ p)-sin(f+y)-sin(y+a)
= 4sin(0°+30°)-sin (60" + 30" )-sin (60" +0°)
=45in30° -sin90° - sin 60°

=43
Hence option A is correct
ANS: A
3. Given 4cos66-cos46-cos2d

=2c0s660(2cos46-cos20)
=2c0s66(cos 66+ cos26)

=2c0s’ 60 +2c0s 60 cos 20

= (2cos2 649—1)+ cos86 +cos 46 +1

=c0s120 +cos88 +cos40 +1
ANS: A
4. Given  sin’2a+cos’2a +tan’ o
=1+tan’ o
=sec’ a
ANS: A
. cosA—cos3A4 sin A+sin3A4
S. Given +

cos A sin A
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_ ‘3051‘1—(4‘3053 A—3COSA) sin A +3sin A—4sin’ 4
- cos 4 " sin A
_cos A—4cos’ A+3cos A N 4sin A —4sin’ 4
cos 4 sin 4

_4cos A—4cos’ 4 N 4sin A—4sin’ 4

cos 4 sin 4
=4—4cos’ A+4—4sin’ 4
= 8—4(c0s2 A+sin’ A)
=8-4(1)
—4

ANS: D
6. (2cos2 30— 1) cos 50
=cos2-360cos 560
=co0s 66 -cos560

= %(2 cos 60-cos50)

=l cosl16 +cos @
2

ANS: A
7. Given cos12° +cos84° +cos132° +cos156°

= (cos 12° + c0s132°) + (cos 84° +cos156°)

12° +132° 12°-132° 84" +156° 84° —156°
=2co0Ss 2 -COS 5 +2cos T -COS T

=2¢c0s72"-c0s60° +2cos120° -cos 36°

.\B—l'lﬂ( 1}_\B+1

4 2 2) 4
_\/5—1 V541
4 4
5-1-45-1
- 4
)

T4
-1
T2

ANS: C
8. Let a=sin’18", B=cos*36’

Now, o+ f3=sin’18+cos’ 36"
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a-f=sin’18"-cos’ 36°

L5 1)

4 4

4 4
4 2
_ E)
1
16
The required quadratic equation is

xz—(a+ﬂ)x+aﬂ:0

:>x2——2x+L:0
16 16
= 16x* —12x+1=0
ANS: A
9. Given \/2+\/2+\/2+2cos8¢9 =Kcos0

Let =0
:>\/2+\/2+\/2+2c0s8><0° =K -cos0’

=2+V2+V2+2 =K
=2+V2+2 =K
=V2+2=K

=K=2
ANS: A

10. Given

cosb6x+6cosdx+15cos2x+10
cosS5x+5cos3x+10cosx
Let x = Q0
c0s6-0°+6-cos4-0°+15-cos2-0° +10
© ¢085-0°+5-c0s3-0° +10-cos0°
_1+6+15+10 32
C145+10 16
Consider option D 2cosx
= 2 cos00°
=2
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ANS'D
11. Tan7— =6 -3+42-2
=(\/§—\/§)(\/§—1)
= (V2-43)(1-+2)

ANS: A, C, D

12. Given xy +yz+ zx =1
Let x = tanA, y = tanB, z = tanC

.TanA-TanB+TanB -TanC +TanC -TanA =1

:>TanB(TanA+TanC)=1—TanA-TanC
Tan+TanC 1

1-Tand-TanC ~ TanB

:>Tan(A+C):cotB

= Tan(A+C)=Tan(90° - B)

= A+C=90"-B

= A+B+C =90’

=24+2B+2C=180°

=2A4+2B=180°-2C

= Tan(24+2B) =Tan(180° -2C)

= Tan(2A+2B)=—Tan2C

N Tan2A+Tan2B
1-Tan2A-Tan2B
= Tan2A+Tan2B =-Tan2C +Tan2A-Tan2B -Tan2C
= Tan2A+Tan2B+Tan2C =Tan2A-Tan2B -Tan2C
= ZTan2A =nTan2 A
N Z 2TanA o 2TanA
1—Tan*4 1-Tan*4

o))

=-Tan2C

:z(

(Fyzj
_7[( 2z )
1-z°

ANS: B, C, D

p-q
2pq

13. Given tan@ =
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22
= 2x2 _r 9 where x=tang
1-x 2pq 2

2 2

—qz)x
=(p*-¢")x" +4pgx—(p*-4°)=0
_ —bxAb* —4ac
- 2a
—4pqi\/16p2q2 +4(p2 —q2)2
=>x=
2(]92 _qz)

—4pqi2\/4p2q2 +(p*-a*)
=X =
2(]?2 _qz)

—4pg=£2 (pz+qz)2
=>Xx= 2 2
2(p*-4%)
~2pg£(p’ +q°)
G
2 2
o —2pq2+p 2+q
P’ —q
(p—q)
(p*-4°)
(p—q)
(P+a)(r-9)
P4
Pty

:tang:p_q
2 p+gq

o +
—cot==L"4
pP—9q

=4pgx=(p’-q°)-(p

=X

(Consider + sign)

=x=

= X=

ANS: A, D

cos(A+C)

14. Statement I : Given cos2B =
cos (A -C)
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cos AcosC —sin Asin C

=co0s2B = - -
cos AcosC +sin Asin C

I-tan 4-tanC
I+tan A-tanC
1-tan’ B 1-tan4-tanC
l+tan’ B l+tanA-tanC
:>(1—‘[an2 B)(1+tanA-tanC):(1+tan2 B)(l—tanA-tanC)

= cos2B =

—1+tan 4-tan C —tan’ B—tan® B-tan A-tan C

=1—tan A-tan C +tan’ B—tan’ B-tan 4-tan C
—=2tan’ B=2tan A-tanC

= tan’ B=tan A-tanC
~.tan 4,tan B and tanC are in G.P

Statement I is TRUE.

Statement II : If a, b, c are in G.P, then b° =ac

Statement II is TRUE.

ANS: A
15. Statement I : Given ad Y = £
cos 27 27
cos| 0—— cos| O+ —
3 3
Let
X y _ z _ k

cos ¢ 005(9—2”) cos(6’+27zj
3 3
.‘.x+y+z:k(cos@+cos(9—2§j+cos(9+2€n

= k(cos¢9+2cos6’cos%{)

= k(cos«9+ 2cos 0(—%)}

=k(cos@—cosf)=0

Hence, statement | is FALSE.

Statement II : Given tan (% + 6’) +tan (% - 9) =k -sec26
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s Vs
tan — +tan @ tan— —tan @
= + =k-sec26
Vs Vs
1—tanz'tan(9 1+tanz'tan0

1+tant9+1—tan¢9
l1-tand 1+tan@

(1+tan 6)2 +(1-tan 6?)2

=k-sec26

=k-sec26
(I-tan@)(1+tan0)
2(1+tan2 9)
——————=k-sec20
1—tan
= 2-sec20 =k -sec26
=k=2
Statement II is TRUE.
ANS: D
16. Given cosé# =cosa-cosf3

cosf cosf

cosa 1
By componendo and dividend

cost+cosa cos f+1

cos@—cosa cosf—1

2c0s(9+a)~cos(0_aj zcoszﬁ
= 2 = 2
O+a 0-a) .o B

—2sin( j-sin( j —2sin” =

2 2

2
:cot(eJra)-cot(e_aj:cotzﬁ
2 2 2

ANS: A

17. Given &:i

cos(x-2y) 1

cosx+cos(x—2y) A+l

cosx—cos(x—2y) A-1

deos| EFHET2V | os X XH2Y
2 2 A+1

= 2 29) A-1
_ZSm(sz—y).sm(W) -

cos(x—y)-cosy 1+4

-
sin(x—y)-siny 1-2
= tan(x—y)-tan _1-4
Y y_1+/1

ANS: B
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18. Given cos(x—y)=3-cos(x+y)

_ cos(x—y) zé
cos(x+y) 1
:>c0s(x—y)+cos( _

2cosx-cosy 4
> ==
2sinx-siny 2
=cotx-coty=2

ANS: C

19 Given sin 65° +sin 25°
' c0s 65" + cos 25°
sin (90° —25°)+sin (90" - 65"
- c0s 65" +cos 25°
_ cos 25 + cos 65° B
cos 65" +cos 25°

ANS: 1

20. Given cosf—sin@=~, 0<0<Z

2

= (cos@—sin6)
:coszt9+sin249—20056"sin0=L

:>1—sin267:L

:sin2¢9=1—L

= sin 26 =ﬁ
25

a) (cos6’+sin9)2=(cos9—sin9)2+4cos9-sin9
= (cos@—sin @)’ +2-sin 26
2

5 25

1 48 49

=t =—

25 25 25

.'.c0s¢9+sin6’:%

b) sin26?=ﬁ
25

c) cos26=+/1-sin’20
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\/W
{53

cos26

d) cot26=—
sin 260

LEARNERS TASK
BJ . (A—Bj
+sin| ——
2 2
. (A B . (A B
=sin| —+— |+sin| ———
(2 2} (2 2)
=2sin (éj -COS (éj
2 2

ANS: A
02.Given cosA—cosB

.(A+Bj .(A—B]
=-2sIn -sin| ——
2 2

ANS: B
03.Given A+ B+C=180°
=2A4+2B+2C =360°

= 24+2B=360"-2C
= sin (24+2B) =sin (360" - 2C)
=sin(24+2B)=—sin2C

ANS: D
04.Given sin85" —sin35° —cos65°

01.Given ﬁn(A+
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0 0 0 0
=2cos 85 ;35 j-sin[85 235 ]—cos650

=2¢0s60"-cos25" —cos 65°

= 2(% -c0s25° —cos 65°

=c0s25° —cos 65°

(25 +65% ) . (25°-65°
=-2sin -Sin
2 2

=-2sin45° -sin (—200)

1
=2| — [sin20°
&
=+/25sin20°
05.Given cos4=0

Now , cos34=4cos’ A—3cosA
—46°-30

ANS: A
06.Given sinéd=1

=>60=—

NN

Now, cos26 =cos2 x%

=COoST
=-1
ANS: B
07.Given cosézi 5
2 5
:sin%z% 3 A2
-

Now, sin 4= 2sin£ . cosg

ANS: B

0 0

08.Given tan 22% + cot 22%

=2 -1+/2+1
=22

ANS: B
09.Given sin72°-cos72°
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V104245 51

4 4

ANS: B

10.Given tan A4 zg

3tan A—tan® 4

Now, tan34 = >
1-3tan” 4

12x—x°

ANS: B
JEE MAINS LEVEL

1. Given sin78" —sin18° +cos132°
0 0 0__1Q0
=2cos L -sin ha S5 +cos132°
2 2
=2c0s48"-sin30° + cos132°
=2co0s48’ (%) +cos132°
=cos 48’ +cos132°

(48°+132°] (480—132°J
=2cos 5 -COS 5

=2¢0s90" - cos 42°
=2(0)-cos42° =0

ANS: B

2. Given 1+cos28+ cos46+cos 60
46’+60j (49—60)
-COS

=2cos26’+2cos(

=2cos’ @+2cos56-cosb
=2cosf(cosf+cos50)

=2cos 6’(2 cos(e -1-25t9j -COoS (#D

=4cos@-cos20-cos3b

ANS: B
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3. V2 -cosec20° -sec20°

1 1
{9 | i)
sin20° )\ cos20°

22

B 25sin 20° - cos 20°

22

~ sin40°

=4x (Lj x cos ec40’

NG

=4sin 45" -cos ec40’
ANS: D
4. Given 2(1—2sin2 9)-cos49

=2-c0s260-cos46
=cos(20+46)+cos(20-46)

=co0s 60 +cos 26
ANS: C
5 Given sina _ cosa
a b
a
> tana =—
b

asin2a +bcos2a
2tan o ] (l—tanza]
=a — |+b 5
1+tan” o l1+tan” o
a 2
a
2o | [5)
—bz +b —bz
1+(aj 1+(aj
b b
270 b0 -a*)
a4 b +a’
B 2a°b+b’ —a’b
a’ +b*
ib+b b(a’+b7)

A +b (a2+b2)

ANS: B

6. Given tan2q —tan a(l +sec2a)

Let a =30’
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=tan 60" —tan 30° (1 +sec 600)

1
= 3—$(1+2)
_ o2

cosA+sin4 cosA—sin 4

7. Given - :
cosA—sinA cosA+sin A4

B (cos A4 +sin A)2 —(cos 4—sin A)2

(cosA—sin A)(cosA+sin A)
_ 4cosA-sinA
~ cos® A—sin’ 4
2(2sin Acos 4)

cos2A4

_p.824 24
cos2A4

ANS: A

8. sin75% +sin15°

. (75" +15° 75" -15°
=2sin| ——— |.cos| ———
2 2

=2sin 45" - cos 30°
()3

ANS: B

V3

sin10° - cos10°

9. Given

B cos10° —\/gsinloo
sin10° - cos10°
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l'cosloo—é'sinloo
2 2

2sin10° - cos10°

(sin 30°-cos10° —cos30° -sin10° )

—4

sin 20°
sin(30°-10°)
- sin 20°
. sin20”
=4 T
ANS: A

10. Given cos® 76" + cos*16° —cos16° -cos 76°
=c0s> 76" +1—sin’ 16" —cos16° - cos 76°

:1+(c052760—sin216”)—l(2005160-cos76°)
2
=1+cos72"-cos60° —%(cos 72° +cos 600)
o (1) 1 o 1 0
=1+4+cos72" | — |——cos72" ——cos60
2) 2 2

Lt 1.3
22 4 4

ANS: D

sin 70° + cos 40°

11. Given T 5
cos 70" +s1in 40

_ cos 20° + cos 40°
sin 20° +sin 40°

20° + 40° 20° - 40°
2 COS| ————MMM8 [-COS| ————@
~ 2 2
. (20°+40°j (200—400]
2 Sin T - COS #

~ c0s30°-cos10°
sin30° -cos10°

=cot30° = \/g

ANS: A
ADVANCED LEVEL QUESTIONS

) sina —cosa
12. Given tanf=——
sina +cosa

14| Page



tana —1

= tanf =
tana +1

—(1-tana)
(1+tana)

T
=—tan| ——«a
o

T

=tan| @ ——
(%)

Option A : sina—cosa = ++/25in @
. . 2
Consider (sina—cosa)

=]1-sin2«a

=1-sin 2((9+£j
4

:1—sin(£+29j
2

=1-cos260

=2sin’ @
ssina—cosa =++/2sin 6
Option B: sina+cosa = +2 cos

. . 2 .
Consider (sina+cosa) =1+sin2a

:1+sin(£+2¢9j

2
=1+cos26
=2cos’ 0

CS.sina +cosa :i\/zcosﬁ

13. Given sina =sin f and cosa =cos
=sing—sin =0

= 2c0s(#j‘sin(¥j =0—

Now, cosa =cos
=cosa—cos =0
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:tan(a+ﬂj:0
2

= sin (M] =0
2

=a+p=0
ANS: A, B

0

14. Let A:11l
4

10

=24=22—

2

0
= Tan2 4 = Tan22%

N 2tan124 :\/5_1
1-Tan" A

= 13);2 =2-1 (. Let tanA = x)
:>2x=(ﬁ—1)—(\5—1)x2
= (V2 -1)x* +2x-(v2-1)

. —21\/4+4(\/§—1)(\/5—1)

0

—r o 2—1)
:x:—212\/1+2+1—2\/§
2(\/5—1)
o T2%2 4-242
2 \/5—1)
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—1£44-242
2

_—1+4-2\2 JE+1
- \/_1 \/5+1

—(\E+1)+\/(4—2J§)(\5+1)2

=x=

(f+1)+\/(4 2f )(3+242)
( 1)+ 4+242

0

.'.Tanll% =\J4+22 - (\f+1)

ANS: C
1° 1°
15. Given tan1425 =tan(90°+525 ]

10
=—cot52—
2

10
tan(45+7 ]
2

0
1—tan7l
_ 2

10
l+tan7—
2

0 0 0 0
c0s7l —sin7l cos7l —sin7l
2 2 2 2

X
0 0 o0 0
cos7l +sin7l cos7l —sin7l
2 2 2 2

10 0
1-2sin7— -cos7—
2 2

0 0
00527; —sin27;
1-sin15°
cos15°
2f
S AN BB
\/§+1
22
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ANS: D
10
16. Let A=7—
2
=24=15°
= cot2A4=cotl5’

cos15°
sin15°

\/§+1
5%

J3-1
%)

cot’ A-1_3+1 V3+1
~ Jcotd Bl Bl

:>c0t2A—1_3+1+2\/§
2cot 4 2

=cot24 =

=cot24 =

2 —
=2 ! =4+2\3 (Let cotA = x)
X

:>x2—1=(4+2\/§)x

:>x2—(4+2\/§)x—1=0

(4+2V3) (4+243) +4
2.1

(4+2\/§)i\/32+16\/§

2

(4+2\@)+ 8(4+2\/§)

2

(4+2\/§)+2\/§ (\/§+1)2

= X=

=x=

=>X=

=>X=

2
_4+2\/§+2\/§(\/§+1)

=X

2
x_4+2\/§+2\/€+2\/§

2
= x=2+/3+/6+2
= x=\V2+B3+J4+/6

ANS: A
17. Given cos’ A(3 —4cos’ A)2 +sin? A(3—4sin2 A)2
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= [cos A (3 —4c¢os’ A)]2 + [sin A(3 —4sin’ A)J2

= [3 cos A—4cos’ AT + [3 sin 4 —4sin’ A]z

= (—cos3A)2 +(sin3A)2

=sin’34+cos’34=1
cos(6,-6,) N cos(,+6,) _
cos(6,+6,) cos(6,-6,)
cos @, -cos@, +sinb, -sin@, cosb,-cos@, —sinb;-sinf,
cos@,-cos 0, —sin g, -sin@, cosb,-cosb, +sind, -sin b,

18. Given 0

l+tan6, -tand, 1—tand,-tan0,
= + =0
I-tan@, -tand, 1+tand,-tand,

=(1+tan6, -tan6,)(1+tan 6, -tan@,)+(1—tan 6, -tand, )(1—tan 6, - tan 6, ) = 0
=1+tand, -tan g, +tan b, -tan b, + tan 6, - tan @, - tan &, - tan 6, +1—tan &, -tan &, —tan &, - tan 6, + tan &, -tan &, - tan g, - tan &, = 0

= 2+2tan6,-tan g, -tan @, -tan 6, =0
= tang, -tand, -tan @, - tan 6, = -1

1
c05290° ' \J35in 250"
B 1 | 1
~c0s(270°+20°) * +/3sin(270° - 20°)
1 1
" sin20° V3 ¢c0s20°

19. a) Given

1 1
- (sin 20° /3 cos20° j
B \/§ c0s20° —sin 20°
\/§ sin20° - cos 20°

V3

= c0s20° — ; sin20°

: ﬁ(Zsin 20° - cos 200)

4 sin60°-cos20” —cos 60° -sin 20°
sin2x 20"
4 sin(60°-20)
' sin 40°
sin 40°
ﬁ‘ sin 40°
4

&

- 5

1 NG

sin10° - cos10°

&
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B cos10° —x/gsinIOO
sin10° - cos10°

4 l~c03100—£'sin100
2 2

(25in10° - cos10°)
: 0 0
A sin (30 010 )
sin 20
_.sin 20° B
© sin20°
¢) /3 -cosec20’ —sec 20’
1 1
sin20°  cos20°
B V3 ¢0s20° —sin 20°
sin 20° - cos 20°
(\/5

= c0s20° — 1 sin 20°
2 2

25in 20° - cos 20°
(sin 60" -c0s20° —cos 60° -sin 20° )
sin 40°

sin 40°
.W:
d) 6-sin20° —8sin’ 20°
=2(3sin 20° — 4sin’ 20)
=2-sin3x 20’
=2-sin 60’
:2.(£J:\/§
2
ANS: a-s,b—p,c—p,d—q
20. cosSHzcos(29+39)
=c0s26-cos36 —sin 26 -sin 36
:cos26’-cos3¢9—2sin9cosé’(3sin6’—4sin3 6’)

=c0s26-cos30 —6sin” Ocos @ +8sin* @ cosd

:cos26?-c0s3¢9—6(1—cos2 6’)-cos¢9+8(1—cos2 6?)2 -cos @
:(20052 6’—1)(40053 49—3cos¢9)—(6cos¢9—6cos3 6’)+8(1—2cos2 6 +cos* 9)008(9
=8cos’ @—6¢cos’ @—4cos’ @+3cos@—6cosO+6cos’ @+8cosd—16cos’ O+8cos’ @

=5c0s6—20cos’ @+16cos’ &
= po+ P, c0s0+ p,cos’ @+ p,cos’ O+ p, cos’ O+ p, cos’ O

Comparing we get
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po=1,p,=5,p; =-20,p; =16

ADDITIONAL PRACTICE QUESTIONS FOR STUDENTS

1. cos24+cos2B+cos2C
=2cos(A+ B)-cos(A—B)+cos2C

=2c0s(1800—C)‘cos(A—B)+2cos2 Cc-1
:—2cosC-cos(A—B)+20052C—l

:—1—
=—1-

=-1
=-1
=-1

ZCOSC[COS(A—B)—COS C]
2cosC[cos(A—B)—cos(1800 —(A+B))]

—ZCosC[cos(A—B)+cos(A+B)]
—2cos C[2cos Acos B]

—4cos AcosBcosC

ANS: D

2. sin47°

—sin25° +sin61° —sin11°

47° +25°) . (47°-25° 61°+11°) . (61°—11°
=2cos sin +2cos sin
2 2 2 2

=2c0s36° -sin11° +2co0s36° -sin 25°

=2c0s36° (sinl 1° +sin 250)

0 0 0 _~go
=2c0s36° (2 sin [#] -COS (%D

=4¢c0s36° -sin18° cos 7°

\E+1'\/§—1.C
4

4

=4x 0s7°

=cos7’

ANS: A

3. We know, cot60° =cot(16° +44°)
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jL_cotl6°-cot44°—l
\/§ cot16’ +cot 44°
0 0
1 SOUI6 Footdd i 16e cotdd’ - @

N

Similarly,

0 0
e s @)
5

t1°— t76°
_14+ 2 6 CO 76 =cot76"-cot16’ — @

o - @ @) ves



=cot16’ -cot44° + cot44° -cot 76° —cot 76° - cot 16°
=1+1+1=3
ANS: C
4. sec(0-a),sech,sec(f—a)are in A.P
2secd=sec(f—a)+sec(f+a)
1 N 1
cos(f—a) cos(f+a)
cos(0+a)+cos(0-a)
cos(@—a)-cos(6+a)

2 2cosf-cosa

= 2secl =

= 2secl =

cosf cos’ O —sin’a
= cos’ @ —sin’ o =cos’ f-cosa
= cos’ @—cos’ @-cosa =sin’ «
= cos’ §(1—-cosar)=1-cos’
= cos’ §(1—-cosar)=(1+cosa)(l—cosa)

= cos’O=1+cosa

a
= cos’ 8 =2 cos? E

a
:>coszt9-sec23:2

\)

a
:cos@-seczzi\/_

ANS: C
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