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Megalecture Exercise 10.3 (Solutions) rage 332
Textbook of Algebra and Trigonometry for Class XI
Available online @ www.megalecture.com, Version: 3.0

Let's Educate Pakistan!

Question # 1
Find the values of sin2¢,cos2a and tan 2¢r when:

(1) sin = 12 (i1) cosa= 3 whereo < o < 4
13 5 2
Solution
(1) sin(){=E ; O<0{<z
13 2

Since cosa=+\1-sina

As « is in the first quadrant so value of cos is +ive

cosa = 1—s1n o

12 \/ 144 5
= —>*COSA = —
13 169 169 13

sin 12
and tano = = tana-—;
cosa /3
Now sin 2 =2sin @ cos o
=2 Q i = sin2a=@
13 )L 13 169

cos2a = cos’ o iy’ 0{

(5 \ 12 25 144 119
— = | cos2a=——
Nj 13 169 169 169

2o tan
1-—tan’ &

(/)2 27 27 _ 24 25
1_(/) 1— 14/ 119 5 119

120
= [tan2a=——
119

tan 2 =

(i1) COSO(z§ ; 0<0{<£
5 2

Hint: First find sin and tana then solve as above
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Prove the following identities (Question 2 — 13)

Question # 2
cota—tana =2cot2ax

. 2 .2
) cosa sino cos“a—sin“
Solution LH.S=cota—tana = — =

sin@ coso SIN X COSX
2(cos’ @ —sin’ a 2 cos2ax
= ( : ) = — =2cot2¢ =R.H.S
2sinocoso sin2a
Question # 3
sin2a
- =tan«a
1+ cos2a
Solution 14 cos 2
sin2a 2sIn X cos ocosT = ————
L.HS = = 5 2
ljl—COSZOJ 2cos”a s 2cos’ a@=14+cos2a
sin
= =tana = R.H.S
coso
Question # 4
1—cosa o
——— " =tan—
sin @ 2
Solution
L2 O 1-cosa
2sin” — o gin? & = 27608
LILS = 1—-cosa _ 2 ) )
sinx . o
2SIHECOSE 2sin’ — =1—-cosa
sin— . o«
o sin@ = 2sin —cos —
=2 =tan— = R.H.S 2 2
a 2
COS—
2
Question # 5

cosx—sina
———— =sec2a—tan2«x
cosa +sino

Solution

LHES = cosa —Ssino

cosa +sino

:cosa—sinaxcosa’—sina’

cos+sin@ coso—sin

_(cosa—sin@)® _ cos’a@+sin’ @ —2sinacosa

cos’ o —sin’ « cos2a
l-sin2c¢ 1 sin2a

= =sec2c—tan2a = R.H.S
cos2a cos2a cos2a
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Question 6
1 g_i_ g
\/m B sin 5 cosS 5
I-sine sing—cosg
2 2
Solution L.H.S = 1+s%n0( L« .
1—sina . sin E+cos 5—1
sin2g+0052g+2singcosg sina’=28ingcosg
_ 2 2 2 2
sinzg+cosza—25inacosa
. a o
(sz"‘coszj sing+cosg
) o o ’ :sing—cosg B\
Question # 7
cosecf+2cosec2 6
secd
Solution LS = cosecd + 2cosec?26
sec@
1 2
_sinf  sin20 Lxcp N
1 sin@ 2sinfcosé
cos@
1
=cos€(. +— ! =cosé LM
\sin@ sin@cosé sin@cosé
6
2
\S$0sO+1_ 2eos 5 —cotg =R.H.S
sin¢ 2sin€cosg 2
2
Question # 8
l+tan tan 2 =sec2o
Solution L.H.S=1+tana tan 2a=1+(sm0{}( st iaj
cosa )\ cos2ax
_cosacos2a+sinasin2a cos(2o— o)
coSXcos2x cCoScos2x
_ocose 120 =RHS
coscos2¢x  cos2o
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Question #9
2sin @sin 26  tan20tan 8
cos @+ cos 38 o “* 0830 =4cos’ @ —3cosf
Solution L.H.S= 2sinfsin 26 .. cos2¢9—1+00829
cos@ + cos 36 : - 2
= 2sin@sin 20 - 2cos’@—1=cos28
cos@+4cos’@—3cosb
_ 2sin@sin260  2sin@sin26
4cos’@—2cos@  2cosB(2cos’O—1)
= smﬁﬂ =tanfdtan20 =tan2@tand =R.H.S
cos@cos?26
Question # 10

sin36  cos36 _ )

cosf
sin36 cos36 _ sin3@cosé —cos30sinf

sin @

Solution L.HS= — = :
sinfd  cos@ sin@cos@
in(360 -6 i i
=sn.1( ) _ .sm2t9 =2§1nt90056’ 9= RES
sin@cos@ sinfdcos@  sinf@cosld
Question # 11
cos 36 N 51‘11349 — 4c0s20
cos@ sind
Solution LS = cos 36 N s1.n 36 _ cos 36311.149 +sin36@cosf
cosd sind sin@cos@
_sin(@+30)  sin4d  2sin26cos26
sin@cosé@ sin@cos@ sin@cosé@
_ 2(251n‘600sl9)cos 20 —4cos2d =RIS
sin@cosd
Question # 12
7 7
tan— + cot —
5 =secl
cot— —tan—
2
. . 20 2 0
sin— cos— sin” — 4+ cos” —
+ 2 2
6 0 ) . 6 6
tan— + cot — cos— Sin— sin —cos —
Solution LH.S= 2 2 _ 2 2 = 2 2
(2] (2 . 2 6 ) 6
cot——tan — COS— SIn— COS™ ——SsIn" —
2 2 2 2 2 2
sin — cosg Sin—CcoS —
2 2 2 2
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. .0 , 0
sin” —+cos” — 1
= 2 2 _ =secd = R.H.S

coszg—sinzg cos@

Question # 13
sin36 4 08 360

. 2cot26
cos@d siné

Solution LH.S=

sin 36 N cos36  sin36sinf +cos36cosl

cos®  sinf sin@cos@
_cos(30—-6)  cos280  2cos26

sin@cos@ sinfcosd 2sinBcosb

_2c0820 ) 0120 =RH.S
sin 26

Question # 14

Reduce sin” @ to an expression involving only functions of puitiples of € raised to
the first power.

2
Solution  sin*@ = (sin2 9)2 = (1_0;826’}
—_— 2 V2
:1 2€0520 + cos” 20 =1\1—200526’+005226’)
4 7
:i(1_200826+1+cc949j :i(2—4cos292+1+cos49j

= ;(3 — 4082650546

Question # 15
Find the values ofsin @ ara\cos@ , without using table or calculator, when &

(1)18° (1) 84 (ii1) 54° @av)72°
Solution
(1) Let#=18 =50=90" =30+20=90" = 20=90"-36
sin 26 = sin(90 — 360)
= sin2¢ = cos36 "+ c0s36 =4cos’ @ —3cosb
— 2sinfcosf =4cos’ @ —3cosb - §in20 = 2sin@cos O
= 2sinf =4cos’ 6 -3 +ing by cosé
= 2sin@=4(1-sin*8) -3
= 2sin@=4-4sin’6 -3 = 2sinf=1-4sin’6
= 4sin*6+2sinf—-1=0
This is quadratic in sin@ with a=4, b=1 and c=—-1
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g 2t V@7 -4 (=) _ 224416 _ 24420
2(4) 8 8
2425 -1£45
8 8
Since @ =18’ lies in the first quadrant so value of sin can not be negative therefore
sin9=_1+\/§ = sin18°=\/§_1 v 0=1¥%
4 4
Now

ﬁ—ljz

cos’18° =1—sin’18° :>c05218°=1—[ A

(ﬁ)z—NgH 52541

= cos’18 =1-
__6-25 _16-6+45 _10+2/5
16 16 16
= cosl8 = 10+2y5 = |c 18°=10+2\/§
16
(ii)  Since 003249:1"'0;529

= co0s26 =2cos*0—1
= c0s2(18) =2cos*(18) -1

2
= c0s36=2[“10+2\/§j -1
4
_,[10+2V5) 10425
16 8
10+25-8  2+25 1445
= = = | cos36” =
8 8 4
Now sin’36=1-cos>36
2
| 145 | 1+2\/§+(\/§)
B 2 B 16
_ #2545 64245
16 16
16-6-25 10-25
16 16
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= sin36°=,/10_162\/g = sin36°=10;2\/g

(i11) Now sin(90 —36) =cos36° .+ sin(90 — @) =cos b
= sin54° =cos36° = [sin54° = I
And c0s(90—36) =sin36°

+5
4
_\10-245
4

= c0s54° =sin36° = | cos54’ =

(iv) Now sin(90—-18)=cos18&° .+ sin(90 — @) =cqs b
= sin72° =cos18&’ = |sin72° = ‘10;2\/5
and c0s(90—-18) =sin1§’
= c0s872° =sinl&’ = | cos72’ =\/§4_1

Alternative Method for Q # 15 (iii)
Let =54 =50=270 = 30+26=270° = 20=270"-360
sin 26 =sin(270 —360)
= sin2¢ =sin(3(90) - 30) "+ co0s36 =4cos’ @ —3cosd

= $in26 =-cos36 ‘ . sin26 =2sin&cos b
= 2sinfcosf =—(4cos @ —3cosb)

— 2sinfcosf =%4cos’ @ +3cosb)
= 2sin@==%<0s’0+3 +ing by cosé
= 2sin@=-4(1-sin’ @) +3
= 2sinf=—-4+4sin’6+3 = 2sin@=4sin’0-1
= 4sin’@—-2sinf—1=0

This is quadratic in sin@ with a=4, b=1 and c=-1

~(DE(’ -4 () _244+16 _2£20

sinf =
2(4) 8 8
2425 1%45
8 4

Since 8 =54" lies in the first quadrant so value of sin can not be negative therefore
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1++/5 1++/5
4

sin@ = 4 = |sin54° =

Now

2
cos’54° =1—sin’54° = cos’54° =1—[1+4*/§]
2
(V5) +25+1 _1_5+2\/§+1

= cos’54° =1—

16 16
__6+25 _16-6-45 _10-25
16 16 16
= cos54’ = 10_162\/5 = cosS4°=“10;2\/§
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