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- SOLUTION OF EXERCISE # 4.3

Key to Applied Math-123

Exercise # 6.3

as products:

: Express each of the following sum or difference

(i) sin 50 -sing (i) cosO-cosbho
(1A-2017), (1A-2017) Sol. . cos6-cos50
Sol. s1n'50 — sino 0+50) . [0~=50
()O+O] . (50—0) =‘””“(”‘“’J”‘“(’“‘J
= 2cos BIM| ==
’ ——251n[6ojsin(—_—4—(—)J
= 2COS(60)SIH il?—j 2 2
2 2 =—2s1n 30 s1n(-20)
=|2cos 30 s1n 20 =12s1n30s1n 20
(ili) co0s126+cos40
Sol. co0s120 +cos40 \
‘ (120+49‘J (120—40)
= 2c0s COS
= 2cos Gejcos(gggj =|2c0s 860 cos 40
. 2 2
(iv) sm@ sm@ |
| 3 6
: 56 50 50 56
| .50 . (_3_ +'§) (—5 j E)
S:;ol. | Sl.n?—sm—G— = 2¢0s sin 5 ‘
J
(100:+50))  ((100-5¢ 59)'
) S | PN i = 2003(156)3111[58)
S 2 , 12 12
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Sol. cos(OHBJ+cos(oc*B
2 2

/a+[3+g_:[3 0L+[3 o = B]
co

L

(a+B+a—P) a+B oa+p

= 2cos 2 co

.2

\ J

fz_a _E\
= 2cos| —2- |cos 2 |= 2cos coSs E
2 2 2 2

\ A )

(vi) sin46+sin20
Sol. sin40+sin26

f4e+2e] (40—29)
coSs

\ 2

)

=2sin 69)005(29) 2s1n30cosH
\ 2 2

Q.2: Express each of the followmg products as sum or
difference:

(i) 2sin36cos6 (I1A-2019)
Sol. 2s1n30cos6

=3sin(30 + 0) +sin(30 - 6) =[sin 40 + sin 20 |
(ii) sin30cos56 s |

Sol. sin30coshH0 = -‘15[2 sin 30 cos 50]

= 2sin
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SOLUTION OF EXERCISE # 4.3

; [5in(30 + 50) + $in(30 - 50)]

|~un8() +s1n (—20 ] fsmB()—smf&O]

(i) cos30cos50
Sol.  cos30coshH0 = -‘-1;(2(:0.5' 30 cos 50)
= ; ¢08(30 + 50) + cos(30 — 5(—))]
1, 1
= lcos 80 + cos(-20)] =|= [cos 80 + cos 26 |
. ( -
(iv) sin a-}_-__p) (————E)
L 2 2
Sol. =~1- 2sin(a+ﬁ) ( J
| 2|
1l
_Lgin (x+[3 o — 3) Smfow[i o —p
2|7\ 2 2 L 2 2
o ~ B .
L [etBra B)+Sin(a+ﬁ a+B
2]\ 2 2 |
[
=—.l sin|f — 20, + sIn 2B ——[:sinoa+sin[3T
. 2|\ 2 2 ;
Q.3: Express sin30+sin50+sin70+sin99 as a
, product. (IlA-Z019)
sin 30 +s8in 50 + sin 70 + s1n 90

Sol.

(30+59] (39-50) (7e+9e\ (79—90)

=2

2 ) 2

i (80)(@9(_29)+2sm(169)cos(_29)
") n e A] s TR el
51 5 | 2 0 2
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SOLUTION OF EXERCISE #4.3

= 2s1n 40 cos(=0) + 281 80 cos(=0)
= % cos(——O)[sin 40 + sin 80]

= 2(2030{2$in(-~40 ; 80 )cos( il—(%—@ H cos(—()) = cos0

=2co0s0 25111(1—22)005(:-4—9)
2 2

= 4 cos 0sin 60 cos(=20) =[4 cosOs1n 66 cos 20

Prove the following identities:

Q.4: sm59—sm.30 EPTRE
cos50+cos 30

Sol LHS-_sin5O-sin39
: 7 cosh0+cos 30

(50+30) . (56-3@
s QI | et
. 2 2

(50+30) (50-30)
2cos| ~————— cos| ————
.2 ) 2

. f89j . (20)
2cos| — [sin| —
\ 2 )

'(89’ (90

2cos| — |cos| — |.

| \2) \2)
_ 2cos 40s1n 6.

 2¢0s46 c‘os-O
=‘-Sl'iq =tanf = RHS Proved.
cos 0 N —

2cos

Q.5: sin 5o + sin 360 £ s
cos 50 - cos 30

LHS = sin 50 + sin 30
c0s 50 — cos 30

Sol.
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SOLUTION OF EXERCISE #4.3

- (50 +30)COS(5O“§_9J
_ 2 2

_9¢in (59+39Jsm 50 - 36]
2 2

cos( 2—) ‘
= - . = —-CLSG =.—C0t e = RHS Proved.

sin(zpj sin 6
2 .

Q g COSP+cos9p
sin B + sin 9B

Sol. L.H.S - SosP+cos9pB
‘ sinf3 + sin 9p

2cos(9i9ﬁ)cos(ﬁ‘_9ﬁj
_\ 2 2
zsin(ﬁ+9ﬁ)cos(9—_€zﬁ)
| 2 3
COS( OB)
_\2)
Sln(lOBj

2

_cos5B _ o158 =RHS. - Proved.
sin 53 -

= cot5p

‘ sin360—sin® :
L.7: — =2sin0
Q cos?0—sin’0

- 1n 30 —sin 6
Bol. LHS =220
| cos’ 0 —sin’ 6

39 + 0 30-6
2cos = sin| - P

_—. - 08’ 0 —sin® 0 = cos 20
cos 20
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SOLUTION OF EXERCISE #4.3

_ 2c0s20s1n06
cos 20
=2s1n0=R.H.S. Proved. =
SsinA +sinB A+B
.8: = tan
Q cos A +cosB 2

Sol LHszsinA+SinB
P cosA +cosB

2sn1(fiiJ3Jcos(f£:l§j
(A+BJ (A—B)
2cos| —— |cos| ——=
2 2

: (A + B)
e A+B
- - tan(—+—)-= R.H.S. Proved.

c0s 20 - cos 60
c0s20 + cos 66

Sol LHS_COS26—COSGG
T 0820+ cos60

. (26+66] : (26—69)
-28s1n| ———- |sin| ———
A 2

A (29+69) (29—66)
2 o8| ————— |co8| ———
2 2
; (80) . (-—46)
—-sin| - |sin| —
i 2 2
(3)( )
cos| —— |cos| -
2 2

_ —sin 40sin(-20)
cos 40 cos(-20)

=tan40tan20
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SOLUTION OF EXERCISE # 4.3

Key to Applied Math-123

ik Sin 40 Sin 20 L {sin(—2é)= —sin29}
cos 40 cos 20 B i it
, =tan46.tan20 = R.H.S. Proved.
. - X
tan a+p
Q.10: cosa —cosp . 2 )
fe Ve " o)
cosa + cosP cot a-f
N
dol. ' LS - 2080 =cosp
cosa + cosf3
_281n(ﬂ) m(_ﬂj
2
2cos( )cos(&——ﬁ\
2 )
(o —
=—tan( )tan a——B
2 )
tan(—B)
RHS Proved.
cot( _BJ
‘ 2
Q.11: sin® +sin20 +sin 30 — tan20
cos 0+ cos 20+ cos 36
Sol. LHS. - sin O +sin 20 +sin 30
cos 0 + cos 26 + cos 30
_ 8in30+sin0+s1n 20
cos 30 + cos B + cos 20
, Y ‘(30-0)
2sm(-3—6—)—‘f—O coSs @*ﬁ +sin20
= T
( ) (30-0)
2cos §—e—i~9- cos ?’9——9 + cos 20
L e S
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SOLUTION OF EXERCISE # 4.3

2sin 49 oS i J+an20

2 \ 2
(40 20 )
— |cos| —
A2 2 )
~ 2s1n20cos0 +sin 20
"~ 200520¢08 0+ c0s 20

_sin20(2cos6+1)
) c0s20(2cos 0 +1)
_ sin20
"~ c0s20

Q.12: sin50+2sin30+sin0 = 4sin30cos>6 (IA-205)
Sol. L.H.S.=sin50+2sin30+sin0
=s1n50+sm 0 + 2s1in 30

/ A |
= 2sin 56;0)c0s(592 9)+2$in39 |

—

2C08

+cos 20

=tan20 = R.H.S. Prove

=9sin @jcos(%ej+2sin36 “ i_

i

2

\

=2s1n30cos 20 + 2s1n 30
= 2s1n36(cos 20 + 1){

= 23in30(2cos2 6—1+1) 0820 = 2¢os’0-!

=25 36(2cos” )
 =4sin30cos?0 =RHS. Proved. |
- 'Q.13: Show that - o !
. sin75°-sin15° 1
i = (IIA-207
() cos75°+cos15° /3 \
Sol LHS sin75°-sin15° ‘

cos 75°+¢cos15°

\d
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oo 75°+15°)
2008 ——— =
(75°+15°)
2cos .
\ 2
Z COoS
—— ( o\
Z CcosS ) Ccos 60
2 ) \2)
_Sms0? L onsee=L —RHS Proved.
cos 30° \/5 '

%")
So]

sin20°+sin40°= cos10°
L.H.S. =sin20°+s1n40°

. f20°+40°) (20°—40°J
=2sin| ——— |[cos§|{ ——M—
. 2 2

. (60°) (—20°)
= 2s1n CcoS 5

= 2sin 30°cos(-10°) -+ cos(—0) = cos

=2(%)cos 10° =cosl10°=R.H.S. Proved.

(i)
ffSol.

cos80°+cos40°= cos20°
L.H.S.=cos80°+cos40°

(80°+40°) (80€L40°)
= 2c08| ——— |cos| —————
: . 2 ) 2
f120°) (40°)
= 2cos cos A

\ 2 \ 2
=2c0s60°cos20°

i _2(;}008200—00820" R.HS. Proved.
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B (iv)  cos20°+cos100°+cos140°= 0 umzmm
Sol.  LLH.S =cos20”4+c0s100° +cos140°

20° + l()()” Z()‘ 0°
. ..cm.s(v— o )u [ i{-)—)— ) + cos140°
: % ‘.Zm.s(még )LOS( j—(—- J +cos140°
2 .2
=2c0s60° cos(-40") + cos140°
1 :
= ‘7L—) cos40° + cos140° "' cos(—0) = cosf
= 40° +cos140°

1l
lv
m

(40°+140°j S(40“-1400’)

5 57

cos

2 o

c0s8 90° cos(—H0") .
(0)cosH0°=0=R.H.S. Proved.

Q.14: sin20°sin40°sin60°$in80°=% - (1A-2019)

i
N

H

Il

Sol. L.H.S.=sin20°sin40°sin60°sin80°
e o[
= sin 20°s1n 40{ l{2—_—?1Jsin 80° A {sin 60° = i

2
= 3/5 jsin 20°sin 40°sin 806]
T \i 12 ( ~281n 20°81n 40°) sin 8()°]

vd "= [ (c08(20°+40”) ~ ~ 08 (20" - 0"))\111 80" |

e
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B SOLUTION OF EXERCISE #4.3 |

" l_{j[( €08 60° -~ cos (~2( ”))ssinBO"]

3[(1 , |

= —\-/-” ~ = ¢0820° |sin 80° " <cos60° = l
-4 1\ 2 2
V3 [(1-2c0s20°

_ cos 20 sin 80°
~-4 |\ 2

~—[$in 80° -2 c0s20°5in 80°]

—

= . [sin 80°—(sin(20° +80°) - sin(20°-80° ))]

-3

s [sin 80° -8in100° +sin(- 600)]

—Jﬁ’z _(80"+100" ) | ( 80"—100") e
— | 2¢08| —— sin| —— |—s1n 60
8 i : 2 L\ 2
=£ 2008[180 )sin(—ZO ) \/_é 1n60° = \/—é
8 i 2 2 ‘2

N

r—

=-_i§— 2cos90"sin(—10")——\/§}
8 2
:-_:-\éf_-% 2(O)Sin(-10")—~—\§ ++ {c0s90° = 0}
W1 ,O——-\/E' _—;-':-—/g- __\/_5 -3 _RHS. Proved.
8 5. Bl B Tar

Q.15: sin]0°sin30°sin50°"si'n‘“7'0°=——
Sol. L.H.S.=sin10"sin30"sin50°sin70°
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SOLUTION OF EXERCISE #4.3

sinl()”(; ]Hinﬁ()"siu”ﬂ)" J-Hm:i()” 3

‘l %[

s1n l()”Hin5()"Hin7()"]

= ‘J“.“ (=28in10"s1n H0")sin 70" ’
2] -2 :
(11 [(cos(10°+50°) = cos(10”=50") ) sin 70"}
: N(cos 60" - cos(~-40" )) sin'7 ()"’]

~—

(% ~ €08 40“Jsin 70"J

—(1 ~ 9208 40")

|
|

sin 70":|

il
|

[sin 70°-2cos 40°sin 70"]

5in70° - (in(40°+70°) - sin(40°~70"))

5in70°-sin110°+sin(-30°)]

i (70°+110°) . (700-110" 1
2co8| ————— |sin| ———— |- —
G S 2 2

o

X ol ol 0= 00| 00| 0o|= A &= A
1

2.c0890°sin(~20°) -1] |

i 2
= | ey

= ——| 2(0)8in(-20°) - -2—]
e 1

i | [) ——-:l =— = R.H.S. Proved. S
T el

{

|
{
{
|
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. SOLUTION OF EXERCISE # 4.3 '

/3

Q.16: sin20°sin40°sin80°sin'90°= -

Sol. L.H.S.=s1n20°sin40°sin80°s1in90°
= sin 20°sin 40°sin 80°(1) ++ {sin90° =1}

- 1 (~25in20°sin 40°)sin80°

= flé :(cos(ZOO +40°) - cos(20°-40°))sin 800]
= -_1—2 :(cos 60°—cos(-20°))sin 80°] |
LT

— (1—00820°jsin80°}
[\ 2
= . (1_2020820, )sinS'O"}

= —i isin 80°-2¢0s20°sin 80°|

1r s L o o : o o
=—Z_s1n80°—{sm(20 + 80 )—sm(20 - 80 )}:l
£ _i [5in80° - sin (100°) + sin (~60°) ]
i ! (80°+100°j. (80°—-100°) \/5}
=——| 2cos| ————— |sin -

4| 2 2 2
=——% 2cos90°sin(—10°)—§:|
-_-_% 2(0)3in(—10")—§] {cos90°= }
1 0__‘/_—§ =_‘_/_—§=R.H,S, Proved.

4L 2. 8 KE,
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SOLUTION OF EXERCISE # 4.3

]
Q.17: c0s20°c0s40°cos60°cosB80°= 16 (1A-2018)

Sol, L.H.S.=c0s20°cos40°cos60° cos 80°

= ¢c0820°cos4 ()°( ])

v

J(:()S 80° J(,()g.,(,()o _1 [
2/
= fl~'['cos 20°c0s40°cos 80°J

1]

%
= 3 [(cos(ZO" +40°) + c0s(20°-40")) cos 80"}

o | =

(2 cos 20° cos 40° )cos 80°J

— [\'4|

= %[(cos 60°+cos(=20°)) cos 80° |

2c0s20°
=l l+cosZO" cos 80° =l (1+”L0920 cos 80°
41\ 2 4 2

[cos80°+2c0s20° cos 80°]

icos 80°+c0s(20°+80°) + cos(20° -80° )]

05 80°+¢08100° +¢0s(-60°)]

ZCos(———SO ;100 )cos(———uo ;100 )+cos6‘0°J

~—

260590°cos(—10°)+~;—]

-

5 2(0)0()8-10(,+%:| . (Using calculalorl

i

1, eos90° 0

—

1Y) 1 '
0+~ |=—=R, ed.
I ZJ . H.S. Proved

XX )
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