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CHA b (General dentities)

Key to Applied Math-123

.SOLUTION OF SHORT QUESTIONS

Short Questions

Write the short answers of the following Questions:

(Q.1: Prove that:
cos(-B) = cosp
(IA-2016), (IA-201)
Sol.  LHS. =cos(-p)

- cos(0°-p)
=c0s0%cosPB+sin0°sin 3
=1l.cosPB+0.smf3
=cosP+0
=cospP=R.HS. Proved.

Q.2: Prove that:
Sin(-—ﬂ) =-sin0
(1A-2018), (1A-2021)
Sol. LHS =sin(-0)
=381 (0°-0)
=8 0°cos0 - cos0°sin b
=0.cosp—-1.s1n0
=0-s1n0
=-sin®=R.HS. Proved.

Q.3: Prove that: tan(-0)=—tan®

Sol. [.HS. =tan (—())

=tan(0°-0)

B tan 0° - tan0
~ 1+tan0°tan0
B 0-tan®
_1+(0)tan6

1+0

—tan0 __ . L 0-RHS.

.. ) Using calculator |
tano -0

Proved.

T :
Q.4: Prove that: COS(E - B) =sinf
(IA-201B), (IIA-20I8), (1A-2021)
Sol. LHS. = c()s(g - [’)) = (:()S(f)(')‘O _ [5)

= c0s90°cosp +smn90°sinf

_ - } +_ 1 Si[\ .. { Usin; calculator
(0)(0q‘ ( )S B €0s90°=0 & sin90°=1
=0+ sin B = Sin“ = l{lls prOVEd.
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Q.5: Prove that: Q.G: Prove that:
sin(zr——ﬂ):cose sin(n+0)=-sin0
2 Sol. L.H.S=sin(n+0)
(IIA-2021) . - sin (180° +0)
Sol. LHS.= Si“Lg -0 ) =sin180°cos 0 + cos180°s1n ©
- sin (90° - 0) =(0)cosf +(-1)sind
= sin 90° cos 0 — cos 90°sin§ | =0-sin0
= (1)cos6 - (0)sin0 =-sin0 = R.H.S. Proved.
=cos0-0

=cos0=R.H.S. Proved.
Q.7: Show that: sin(a+B)+sin(a—B) =2sinacosf
(HA-2017), (1A-2019), (11A-2020), (IA-2021)
Sol. LHS. =sin(a+p)+sin(c—p)

=SiﬂacosB+M+sinacosB—}s_ersin/ﬁ

=2sinacosPB=R.H.S. Proved.
Q.8: Show that: cos(o+p)-cos(a—P)=-2sinasinp
(IIA-2018)

Sol. LHS.= cos (ot +B) —cos (o - B)

= (cos acos—sinasin B) —(cosacosp + sin o sin B)

c/osercos/B—sinasinB—c/os.ercﬁﬁ-sinasinB

=-2sinasinf=R.HS, ~ Proved.

Q.9: Prove that: sin(e + g) + cos(e + g) =cos0

Sol. LHS. =sin_(6‘+ ‘g)+008(8+§)

=sin (0 + 3()°) +cos (6 + 60°) -
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=s1n0cos30° + cos0s1n30° + cos 0 cos 60° - sin O sin 6O

—sm()(ﬁJ + u)s()[ LJ+(050(1)——51119[\/§J
)
;74' u)s() cos 0 /

0s0 )
S LOH( =5 Lo = cos0 = R.H.S. Proved.

3 T s o
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Q.10:

Sol.

Prove that: tan(45°+6)tan(45°-6)=1
(IA-2017), (llA-2020)
L.H.S. = tan(45°+0)tan (45° - 0)
tan 45"+ tan0 tan: 1"”—1 an(

REEUE——————————— ¢

1 —tan45'tan0 1+ tan41b Jn()
1 b tan () ] -lan 0 . {Uslng calculator}

- x . < < .
I -(I)tan0 1+ (1)tan0 tan 15°=]

:l+lzm() l-tan)_]_R”S Proved.
1-tan® 1+tan0

Q.11:

Sol.

Express sinx cos2x —sin2x cosx as single term.
(IA-2016), (1A-2016), (1A-2017), (IA-ZDI18)

SIN X COS 2X —sIn 2X Cos X
— 1IN X COS 2X — cos X s1n 2X

= Tl ¢ L)
= -‘h]n(x = ZX) y l SN cosf) r:mumnli}

= sm L sSIn X

Q.12:

Sol.

Express cos(a +b)cos(a—b)-sin(a+b)sin(a- b)

as single term. | (IA-2021)
cos(a+b)cos(a- b) - sin (a+ b)sin(a-Db)
= €08 {(ﬂ » b) * (a N b)} {(‘[("::j::lt'l(i.)\ﬂ—hlnuhlll“}

=cos(a+b+a-b)=|cos2a
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Q.13: Prove that:
cos2a = cos® a—sin® o
(I1A-2018)
Sol. L.H.S. =cos2a
= cos(a = (x)
= COS O COS Ol — SIN U Sin o
=cos” —sin” o = R.H.S.
Proved.

SOLUTION OF SHORT QUESTIONS
Q.14: Prove that:

~—1—tan

200 key to Applied Math-123-

2tanao

1-tan’ o
(I1A-2D1B), (11A-2021)

tan2o =

‘Sol. L.H.S. = tan 2«

= tan (o + )
_ tana +tana

l-tanatana
2tana

= R.H.S. Proved.

)

o

Q.15: Prove that:
1-cos2a

2

sina = .
(IA-201B)

Sol. RHS. = 1—_?&

1-cos(a+a)

Q.16: Prove that:
1+cos22a

2
(IA-201B), (1A-2021)

Sol. RHS, = 1+eos2a

cos’a =

_l+cos(a+a)

2 2
1-(cosacosa—sinasina) | 1+cosacosa—sinasina
2 2
1—(cosza—sin2a) _ l+cosza—sin2av .
i h .2 2
__l—cosza+s1n"'a :l—sm o+ Ccos™ a
2 2 9
. DA gick 8 2 2 y 2
sin® o + sin® « v251n3a _ Cos”a +Ccos OL:Z(,os a
e 2 D 2 9
9
=sin’a = L.H.S. Proved. | =cos o =LHS. Proved.

4
Q.17: If sin9=-5— and the terminal side of '9' lies in 1%

quadrant, find cosg.

(IA-2017), (1A-2013)
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[ | fus-16 [9
As, cosl =y ] -8in*0 = /1 ~l=| == B, 7
\ 51V 25 V25 /9
Sol. e
SRR TUSAN A — =~
0 \/I'cus() Lee 1p 18 (1 ]2
co8 — = ————r | . = \/-- — | - = fi= = : “
2 2 V 2 \ Y, Vio V5 [y5]
Q.18: Prove that: Q.19: Prove that:
. o . a ; Of
sing =2sin—CoS— cosa-—nos e S AT e
9 2 2 2
(IIA-2018) Sol. LHS =cosu
Sol. LH.S. =sin« e
Z(LJ = (COS ":;‘ )
% Bin ~— &
'
. o+
o Hx) = COS| — J
= SIin e ~
9
a o
‘ o o = C0S . i o
=8nl —+ —~) 2 92
2 2
o o oo . o
o a, . a .. u = COS — COS8 — — sm—sm—)—
= §in —COS  + COS = sin— ; - - ~
2 97 2 2 2z
" ﬁ,u RIS,
= 00§° — = 8in® — =
——-2\1[1—0()‘1'~—RH5 9
e 2 2
Proved. Proved.

Q 20: Express the sum as product: cos120 + cos 40
(1A-2016), (A-2020)

.."Sol. cos 120 + cos 40

(1‘70+ 40 (1 20 - 40
= 2c08| ——— J cos| — J
s _ 2 .

160 80 |

=2<:()s( (: J(‘Ob( ) J 7005800()3-'1_9}

. Express cosf—cos40 as product.
(1A-2019), (1A-2022)
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Sol.  ¢os0 — cos40 ‘

N (e+40J. (0—40)

= -2sIin S| —

. . 2
—Zsm( oy )cin(—i@-) ‘
2 2
_ "sm( 50)8“1(%_)) {sin (_()) = —gin 1)}
2 2

Q.22: Express as sum or difference of 2cos50sin36.
Sol.  2cos50sin 30

= sin (50 + 30) - sin (56 - 30)

=|sin 80 — sin 20
Q.23: Express as sum or difference of cos36cos®
Sol.  c0s30cos6 (HA-20M)

1 -
= —2[2 cos 30cos OJ |
:Ercos(% +0) + cos (30 - () ] —-[00849 + COS :28]‘ |
2 . |

Q.24: Express sin(x+30° )+sm( —30°) as product.
Sol.

s1n(x+30°)+sm(x_3oo)
( Q
=2sin (x +30 )+(X‘30°)]

—_ 7

2.

———

=2sin| X %300 ’*'x*30°)co (

(1A-2018)

9

el

Oq((x +30°) - (x - 307!

X +30°-x +o()‘\

———————
————————

9 |

Coain| 2X 60° e
I Can -

X cas 30 ]

® cmecn®
O ‘
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