"CH # & (General Identities) Key to Applied Math-123

SOLUTION OF EXERCISE # 4.2

Exercise # 4.2

Q.l: If sin0=—§— and the terminal ray of 0 is in the
first quadrant, find the value of :
(i) sin20
Sol. As, sine:%
By using Pythagoras Theorem
bz + (4)2 = (5)2
b2=25-16
b2=9 )
\[1;2_ = \/5 = b=3
As, '0'1s in I -Quad, so
cosO = b 2 |
h 5
We know that
sin20 =2sinBcosH = 2( )(g) = Lk
5 25
(ii) cos20
S(}l. cos20=1-2sin20=1-2 [ J
_1_9o[16 16 1_32.: 25-32 % B3
25 25 25 + 25
Q.2: If cos6 =—§ and the terminal ray of 0 is in the
first quadrant, find the value of:
0 )
i — i) - cos
- 2oy | (i) - cos

(8 CamScanner


https://v3.camscanner.com/user/download

j CH # & ([Sé'ri»urnl Idnntities) 174 Key to Applied H}g'th'.m
SOLUTION OF EXERCISE # 4.2

- 08 () ‘ () I+ cos
Sol. s »0 = \/l o Sol. (:()H-‘E = \/ —

2 2 2

M - D y r - -

1,(1) 5~ 4 ]_'_(‘4-) 5+ 4

i D 1 A N P 5. P L
3\ V2

(ifi) tan-—

9
.0 1
‘ sin —
Sol. tan9 = . \/i() s ..1-
2 0 3 3
CoS
2 10

= ;
Q.3: If cosb = —»i% and the terminal side of 0 is in the

second quadrant, find the value of:

’ g 2ol e ol 0
2 iy 1] —
(l) ISlllz ' ( ) | cosz

Sol 1+cos6

Sol. cos9 =
2
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i (i) sin20
i a
As, tan@=_1
5

b2 + p2 = h2
(5)2 + (1)2 = b2
25 +.1 = h2

26 = h2

=F o

As 8 lie in 1]l — Quad.

By using Pythagoras Theorem:

h=\/2_6

i lf C = - l i
¥ { tano /5, the terminal ray of 0 lies in the
il second quadrant, then find:

(li) cos20

As 0 lie in 1l — Quad.

b . P
cos0=—— 0=
s > sin i
5 ]
c0s0 = ——— iR 0 = 0
V26 J26
i . As we know
(i) sin20 (A-2022) | (ii) cos26 |
. Sol.. sin20 = 2 sinf cosb Sol. ¢0s20 = 2co0s20 - 1
e
. sin20=2| - = »
. 10 25
20 === | i % |
sin 96 ( 26)
5 R
A = s 3, 50-26 i 24 i 12
13 26 26 |13
7 Prove the following identities.
" Q.5: cosB=2cos o~ 1
Sol L.H.S.= cos 0
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0
CoSs (——é—-) = COS( 2 ) = COS 2 ()

- 0
=C0S—Cos— —sin—sin
2 2 2 2

2 0

= c0s” ——sin” =
2

=c0s2—6—— l—cos?‘g)
o 2

2 0 , 0
=cos ——1+cos" = =
2 2

_1=R.H.S. Proved,

——

o

L0
TS
€O 9

Q.6: sin20= ——zjﬂi'
x 1+tan”0

Sol. L.H.S.=sin20

: : 925infcos0
=2sin0cos0 = ,___1___,
2 s1 | i
= smE)cosB . cos?B+sin’0=1
cos ‘0 +sin” 0
Diving numerator and denominator by cos?0

2sin 0cosB

____cos’®
cos? 0 +sin” 0

cos’ 0
9 sin®

2tan6
~. G080 .- "_-RHS. Proved.
- COos 0+sm_9- 1+tan”0 -

cos’® cos’0
1-tan®6

1+tan®@
.‘\.‘Scol. L.H.S.= cos20

Q.7: cos 29 =

& 9 "
cos“0 —sin’0
1

il -
=cos’ 0 -sin’0 =
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9 - g
_ cos* 0 -sin
= =21, '
cos” 0 +sin% g

Key to Applied Math-123

SOLUTION OF EXERCISE # 4.2

" cos 0 +8in% 0 =1

€0s°0 _sin’0 \
_ €0s>0 56576 1-tan®0 «. .
9 Taey = . RHS. e
cos"0 sin’® 1+tan’ 0.; )’ FEavel,
cos’0  cos?0 a,
sin 20 sin 20
Q.8: tanf=——"2" 9: cotf=——"""
1+cos26 Q ' | 1-cos26
Sol. RHS =120 | Ry - _Sin20
1+ cos20 - 1-cos20
_ 2s1n0OcosO ~ 2sinBcos0
1+2cos*0-1 1-(1-2sin”0)
_ 2581 0cosH _ 2s1n0cos0
| 2co0s” 0 1-1+2sin%0
_sinB _ 2s1n0cos0
 cosO 2sin” 0
Sl i C?—SG =cot0 = L.LH.S. Proved.
Proved. sin0 |
| Q.10: 1+sm2A'—cos2A < tinA -
1+sin2A +cos2A
| 1+sin2A —cos2A
ogl. L'H'S-' " 1+sin2A +cos2A.

1+2sinAcosA-(1-2sin*A)

T 1+2sinAcosA +2cos*A -1
1+2sinAcosA-1+2sin”A

T 1+2sinAcosA +2cos’A =1
2sin A cos A +2sin* A

" 9sinAcosA +2cos? A
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2sinA(cos A +sinA)

178 ‘Key to Applied Math. al

" 2cos A(sin A +cosA)

SSIA o A=RHS. | Proved.
" cosA - : il
cos A +sin ‘
i -Sec2A+tan 285 cosA—sin A

Sol.

1‘.

LHS.= SGCZA+tan2A

3 cos2A

_I+sin2A

cos2A - -
+ _cos’A+sin®A + 2sin A cos A

4 sin2A
cos2A

cos® A —sin? A
[ %
(cosA F smA)

~ (cosA - sinA)(cos A +sin A)

_(cos A +sin A)

o (COS A- —sin A)

~R.H.S.‘ . Proved.

Sol.

i H_S = COs ec29 + cot 20
= %L_ 4 CoSs 29
SIn20  sin2

Q.12: cosec29+cot28 coth

Q.13: 1-cos2A

:t ) ZA
1+ cos 2A ‘(Ian,
Sol L'H.S _1-cos2A
: 1 + cos 2A

1= (1"2‘sm A)
\——-—

}i@, . ol b 2okt A STy

281n29 i : g Lot
i &_Q__ 1+ 2co0s%-1

2sinBcosp St
_ cos® . = 29l A ‘tanzA RHS
D e RHS, 2cos® A
Proved : Proved
™
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" .. sin30 cos30
Q.14 o} = Q.15:
Q ' cosO®  sin@ ac0(20 cot?o—1 ¢ i
f:i-Sol. LH.S =530 c0s30 | cosectp ~ ©0520
frie 3] cosO  sin0 . cot?’0-1
~ sin30 sin 0 + cos 30 cos O Sol. L'H'S'»::;q?czo
-— : cos0sind / i
00839C086+Sin398in6 = 208 g—l)sm 0 .
e sin”
g sinBcos0 - \
2003(36 0) - ____(cos 0 —sin” O)Sm 0
- 2s1m6cosd . sin’0 |
,___,2-(3.0526 =200t 20 = RHS =cos’ 0 —sin%0
~ sin20 =cos 20 = R.H.S.
» Proved. Proved.
| i ek 1 o6 oY .
- Q.16: cos’6-sin e=sec29 Q.17:(sin—2-+cm§) =1+sin0
M | : H(IISA.-ZDW) Sol. LH.S.=
ol. I @
0
= c::os4 0-sin*0 (sin% +cos§)
.=(cos’0)? —(sin”0)* ae o
‘.=(00629—sin29)(00629+8i1129) ‘ =sin’ §+oos Z+Z%mzoob—-
e : =1+sin0 = RH.S.
=(c0s20)(1) = =R.HS. 1 + sin0 Ji
(cos ) sec20 - Proved.
Y Proved. :
Q318: (sinB —-fcose)z =1-sin26 (I1A-2013)
Sol. L.H.S.= (sin0-cos0)’
| _gin?0+cos’0—2sin0cos0
=1-sin20 = R.H.S. Proved. '
) S D T 1)
19: cindfp =2 —=c0s20+—coSs
Q.19: sin‘0 5 ¥ 8

SBAL L= ein’e = (sin®H)
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=(1*COS~%—QJ sm O—'~——————-
2 2

Q) - 92(1)cos 20 + (cos 20)°
Sk’ 4

[1- 2c05204 cos® 20]

[1 ~2c0s20+

I

1+cos40} i e 1+cos 46

i

[2—*40052@ +1+ 00546}
: | 2

= [3-4cos 29 + cos 40]
4c0520 cos40 '
AR e
cos20 cos 40
- +

e 8-

11
4
1
4
1
4
1
B
ok 21
T8
8

-RHS.  Proved.

_Q-,ZO:. ,',C'o,mpute‘ the value of s'in'—l% from~the,f.u;f|ctipn of % v

L qacesl 1__\/5-. 2-+/3 R
Gl il LR gL T80 ST Beg

taking squa'ri‘:nvg_root on both sides
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