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45 SOLUTION OF EXERCISE #4.1

, ~ Exercise#4.1 1
Q.1: Find the value of:

(i) sinl5° (IA-208) | (i)  cos75°
‘Sol. sinld°® Sol.  cos75°
- =sin (45° - 30°) = cos (30° +45°)

- =s5in45°c0830° —cos45°sin30° | =c0s30°¢ %4‘5°—91n.30°sm4

EEHEE |6

_|V3-1 _[¥8-1

| 2J2 - o2 |

(iii) sin105°  (IA-20) [ (iv) cos105°

Sol. sin105° Sol. cos105°
| =sin(45°+60°) =cos(45°+60°)

=sin45°co0s60° + cos45°sin 60° | = 0os45° cos 60° —s1in45°s1n 60°

(HE ) [[@EHRE)
_1 3 _|1+43 _ 1 V3 _|1-43
22 227 | 242 W2 22 zﬁ

(v) tan105°
Sol. tanl105°=tan (45°+60°)

_ tan45°+tan60°  1++/3 1+4/3
1-tand5°tan60°  1-(1)(V3) |1-+/3|
Q.2: Prove that:
(i) sin (180‘3 ~0)=sin® ' (200
Sol. ' L.HS.=sin(180°-0)

= sin 180° cos6 — cos180° sin®

__..._._..r L £ e
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SOLUTI
= {0) cost) - {(~-1) sind) ;
=0+ gin0 = sl = R.H.S.

—————

Proved.
e

(i)
Sol.

cﬁs(‘?.?ﬂ“ +0)=sin 3]
JLHB. = v(,()‘i( 270° + 0)

= pos270°cos0 - 5in270" sint)

= (0) cost) - (-1) s1n0
= () + sind = 8in0 = R.H.5.

Proved

(i)

Sol.

tan (180° + g)=tan®
L.H.S.= tan(180° + 0)
_ tan180°+tan0

" 1-tan180°tan®

~ 0+tanb

i (0)tanbd

= tpay = tand = R.H.S.
1-0

—

Proved.

(iv)

Sol.

sin(360°-0) =-sin®
sin (360° — 0)

. = sin 360° cosO — cos 360° sinO

= (0) cos0 - (1) sinb -
= ( — sinf= — sin0 = RHS

Proved.

(v)

Sol.

cot(360°+06)=cot6

L.H.S.= cot (360° + 0)
C()S(360° +0)

5111(360" +0)
_ ©08360° cos 0 ~ sin 360° sin 0
- 51n360°cos0 + cos 360°sin O
o (”1.) cos0-¢0)sin®

(0)cos O +(1)sin0,
_cosB-0 cos@

0+sm6 Slne

it COtB = RH'S |
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SOLUTION OF EXERCISE #4.1
(vi) tan(90°+ 0) =-cot®
Sol.” L.H.S.=tan (90°+ 0)
sin(90°+ 0)
cos(90°+ 0)
'sin90°cos 0 + c0s90°sin 0
c0s 90° cos 0 —s1in 90" s1n 0
_ (1)cos0+(0)sin0
" (0)cos0—(1)sin0
_cos0+0
~ 0-sin® |
€0s0 _ _coto=R.H.S. Proved.
—sin 0 :
Q.3: Show that:
(i) sin(x—y)cosy+cos(x-—y)sin.y=sinx
Sol. RH.S.=sinx=sin(x—y+y)
=sin (x-y) *+y)

=sin (x—y) cosy +cos (x—y) siny
=I.H.8: Proved.

—

(ii) cos(x+y)cosy+sin(x+y)siny = CcOSX

Sol. RHS.=cosx=cos(x+y-y)
o =eos (X Y)Y,
=cos (x+y)cosy+sin(x+y)siny
=R.H:S.. | o ‘Proved.

(iii) cos(A+B)sin(A- B)=sinAcosA ~sinBcosB

Sol. 'L.H.S.=cos(A+B)sin(A-B)
. =(cosA cosB-sinA sinB) (sinA cosB—cos A sin B)
= sinAéosAcoszB——cos2AsinBcosB—sinZAsinBc'qu+sinAcosAsinZB
= SinAcosAcos2ij-sinAcosAsin2B—0082AsinBcosB—sin2AsinBcosB
= sinAcosA(cos?B+sin2B) —sinBcosB(cos?A+sin?A)
= ginAcosA(1) — sinBcosB(1) '
= ginAcosA — sinBcosB = R.H.S. Proved.
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| 'SOLUTION OF EXERCISE # 4.1

| tan(x +y) = tan x smy
(iv) -
i B tan(\ + y) tanx cosy
Sol. R. H.§.=50Y
: \ cosy
=tany
=tan (x +y - x)
= tan ((x +y) - x)
_ tan(x+y)-tanx
1 +tan(x +y)tanx
Q.4: Suppose that A, B and C are the measure of‘th?

angles of a triangle such that A + B+ C = 1. Proye

that: tanA +tanB+tanC = tan A tanBtanC
Sol. As A+B+C=rn

A+B=xg-C

Taking Tangent on both\sides, we have
tan(A + B) = tan (n - C)

‘tanA+tanB _ tann - tan C

l-tanAtanB 1l+tanntanC
tanA+tanB  0-tanC

l-tanAtanB 1+(0)tanC
tanA +tanB  -tanC

l-tanAtanB 140 4 |
tanA +tanB

l-tanAtanB
tanA+tanB-—-tanC(1 tanAtanB)

tanA +tan B=-tanC + tan AtanBtanC

tanA+tanB+tanC = anAtanBtanC

_ o __Proved. , Lt
Q.5: 'vaetha't:' b R B T .

(i) slin6+cds€) = ﬁsin(e+-§—)

= 1.H.S. Proveq

= =tanC
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_SOLUTION OF EXERCISE #4.1 ‘

4
= V2 sin (0 + 45°)

= V2 (sin 0 cos 45° + cos B sin 45°)

Aom{ )]
=\/-2-(sianCOSGJ R

Sol. RHS=.2 sin(e.;.f]

J2 ,
=smb+cos0=L.H.S. Proved.

(ii)) ~ V3cosH-sinb =2cos(0 +30°)

Sol. R.H.S.= 2cos (6 + 30
- =2(cosBcos30°-sinHsin 30°)

<o )-sme(3)

__2(\/_3:cos9—sin9J
e e |

=%/3 cosB-sin6=L.H.S, Proved.
Lo : 1-tano - |
ii t 45°-0) = ———— . l1A-2019), (IA-2021
W) tan(s5'-0) = Z00 e

<

Sol. L.H.S.=tan (45°-0)
iy tan45°-tan®

~1+tan45°tan6
_ 1-tan®.
“1+(Dtan®
~ 1-tanf® Aot .
.. =———  =RHS.
Sy % latans s Proved.
, ' — h
(v)  tan(45°+6) = 225 £5ID (IA-2020)
- - ¢o0s0-sinb
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8 | SOLUTION OF EXERCISE #4.1 |
"Sol, LHS=tan(@5°+0) |
e . sin(46°+6)
. cos(45°+0)
sm45°cos@+cos45 sm()

os45°c089 51114.3 sme
) g
| = |cosO+| = sin0
ey
% ‘ ( ‘
—L)COSG- ik sin0

&
(.:/%)[cgse+sin9] o - ;
[ \/_ cos 0 —sin 0]

4 cosO+ smE) :
. cosO—sinb
‘ ¥ 2
W) tan(a+f) _ tan az- tan’p
cot(a—p) 1-tan‘a tan®p
Sol. LH.g=tan@+P

cot(a — )
=tan(o +pB).tan(o — B)

: :[ tano +tanf) )( tana —tanp)
\1-tanotanp) 1+tanatanB)]
_ (tano)® - (tanp)*

(1)* - (tanactanp)?
_ tan®o—tan®p
1 -tan® atan B

(V') cot( +B)__cotcxcotﬁ 1
cota+cot[3

S LHS-—cot(a+B)

=RHS. Proved.

=R. H S. Proved.

e
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' SOLUTION OF EXERCISE # 4 1

cos(o +[3)

" sin(a+p)
_cosocos3—sinwsinf3
" sinocosf + cosa sin 3
- Dividing each term of numerator and denominator by sin sin B

cosa cos f3 sm asinf

'SlllOLbl_llﬁ sino sinf3
- sina cosfd & cosasin f3

sinasinf} sinasinf
cotacot—1
cotf3 + cot o

. St olh =R.HS. Proved.
cota +cotfd :

=tana+ tanf

CcCosacos

HSol. LH.S.s Sm@tP)

coso cosf3
sino cosf + cos o sin 3

cos o cos f3 : o el :
sinacosB+ coso sin '
cosacosf cosacosf
_sina . sinf}
cosa cosff s
=tana+tanf=R.HS. = , ' PEha:
viii) tana + tanp _ sin(a +8) : gl
. tan g — tanB sin(a p) |
L. RH. S.= Sin(a +p) smacosB +cosu smp
G Bedidy g
Dmdmj eéch tennn(:f nu‘;)erat:: :n: d(;:: B~cosasinp ' - .,{.5 g
e mmator bycusa msﬁ

5 ’; 6

(8 CamScanner


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

-

e T T iyt M

#4.1

tano+tanP _; g Proved.
e T s e
tano —tanf :

‘ 31!\
(ix) tan(x +§-)— tan(x —*Z) =0

T ( 3m
Sol. L.H.S.= tan(x+—)—tan X——
4 \ 4

= tan (x +45°) - tan(x - 135°)
_ tanx+tan45° tanx-tan 135°

- 1—-tanxtan45°—1+tanxtan135° '
_tanx+(1) tanx-(-1)
l1-tanx(l) 1l+tanx(-1)

tanx+1 tanx+1 - '
o DARE o JORF T S e g TS Proved.
l1-tanx 1-tanx i:

(x) cos(g— + x) —sin(—g - x) =0
Sol. L.H.S.= cos| X+x|=sinf -
| 'cos(3+x) .sm(6 x)

= cos (60° + x) — sin (30° — x).
' =.(cos6O°cosx—sin60‘?sinx)—-,(sin3O°cosx—{;0330°sinx)

&5 l s \/5 iy - 1 |
% (Z)COS% : ["z")smx ~(§)qosx +[~\/§}sinx
. Q.:6: Prove that . — Proved.

(i) COS((I * B) COS(’U, o] B) f=.co'sz, 0 L
Sol. L.H.S.=cos(o + i [3)' a—sin

(8 CamScanner
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= (cos acos B — sin asin B)(cos acos B +sin asin B)

= (cosacosB)? —(sin asin )’

= cos’ oL cos? B —sin® asin? p

= cos” a(1 —sin”®B) — (1 - cos® o) sin® B

= cos” o~ cos® asin® f — sin® B + cos® asin®

=cos’ a—sin’ B = R.H.S. ~ Proved.

sin(x+y)sin(x-y)=sin’x-sin*y
L.H.S.=sin(x + y) sin(x —.y)

= (sinx cosy+cosx siny) (sinx cosy—cosx siny)
= (sinx cosy)? — (cosx siny)? '

= SIn“x cos?y — c0S2x sinZy

= sin2x (1 — sin?y) — (1 — sin2x) sinZy

= sin2x — sin?x sin?y — sin2y + sin?x sin?y -

= sin?x — sin?y = R.H.S. N Proved.

: ' 4 12 :
If sina =§ and sinf * 15 both a&p are in the 1%

quadrant, find:

‘ b=2
B; Pythagoras Theorem BY Pythagoras Theorem

b2 + p2 = h? b2 + p2 = h? |
b2+ @)2=(5)?2 - | b2 +(12)2 = (13)2
b2=25-16 . | = b2=169-144
b2=9 N ) b= 25 '

b=3 L ‘ b=5

(8 CamScanner
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RCISE # 4.1
Asplieinl — Quad.

b 5
cosp=1"= cosP=7g

4s o lie in [ — Quad.
b 22
cos® = = |coS0 = %
(i) sin(x-B)
(IA-2019)
Sol. sin(a-p)

:sinacosﬁ—cosasin[}

(£ )R]

(ii)  cos(x+B)
Sol. qoé(a+l3) |
—_-cosoccosB—SinaSinB

()5 HEE)

15 48
65 65 6 -
20-36 | 16 _15-48 | 33
= 65 =__65 65 65
1

Q.8: If cosAzé and cosB=

3 where. A and B be

acute an‘glési, find the value of :

1

Sol. As, <cosA==

b=1
By Pythagoras Theorem
b2 + pz ='h2 .
(1)2 + p2 = (5)2
p2 = 25 -1
p2 =04 o ’i.
pEV24 ..

& cosB=l
2

b=1

By Pythagoras Theorem
L b2 + p2 o h2 .
. (12 +:p2 = (252
pi=4-1 .
p*=3
p=+3

As Alie inl = Quad,

.
.........

._As B lie inl — Quad.
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SOLUTION OF EXERCISE #4.1
i i B ‘ | e e
sinA = 3 sin B b
- ~ ,:‘ | i
sinA = .._@‘ sinB =X
°o | | ool . |
sin(A + B) (ii)) cos(A-B) |
sin (A + B) (1A-2015), (1A-2017)
n A cos B + cos A sin B Sol. cos (A - B)
J24 \( 1 1 3 =cos A cos B + sin A sin B
e GRS e AW
£k B2 ) (EJ(EJ vy lTe
.24 3 : "
B 1 72
J24 +/3 :
G C1++/36x2  [1+6+/2
‘ L 10 10
) 3 ' e
Q.9: If tana i and secp=l5§ and neither o nor B is

tana =

. bz=4 .
By Pythagoras Theorem
: b2 +p2 = h? '
| 92+ (2=h
| 16+9=h

25:h2=>h=5

in the 15t quadrant, find sih(a +B)?

secf = —15— then

'r\"b

B

S
B EE T |
By Pythagoras Theorem

b2+ p2=H2

(5)2 + p? = (13)2
p2=169 - 25

(8 CamScanner
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- SOLUTION OF EXERCISE #4.1

As « lie in 11l — Quad. As B lie in IV — Quad.
b - p
ino =~ = sinf =—-—
sino = b & COSO h h
. 4 ] -12
sing =—| & wsa -7 e

sin (o +p) = sino cosp +cosasinf

)

15 48 —15+48=33
65 65 7 =65 69

i cosa 2
Q.10: Prove that: sina + =sinda

sec4a cosecda
: \ sina, COSQ
Sol RS s
: sec4o. cosecda
=sinoacos4a +coso.sindo

= sin(o + 4a) = sin 5a =R.H.S. Proved.

Q.Il: If tanf = eI Goose , Prove that:

1-nsin’q ’

tan(a-B)=(1-n)tano (IIA-2015)
Sol. LHS.=tan(a-p)
_ tana-tanf
. l+tanatanf .
~ sina _nsinacoso

- _cosa  l=nsin’q
1+s1na nsmacosa :

coso 1- nsm o

sma(l nsm o) - cosa(nsmacosa)
L cosa(l —nsin’ o)

cosa(l - nsin? a)+sma(ns1nacoaa '

‘ cosa(l-nsin*q)

(8 CamScanner
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SOLUTION OF EXERCISE # 4.1
sino —nsin® o — nsin a.cos®

coso—nsin®aeoSa +nsin® & cosa

sina(l - nsin? o - ncos? a)

) cosa |
= tana[l—n(sinza +cos2a)]
=ta_na[l-n(l)] {sin2a+cosza=1}

=(l-n)tana = R.H.S. Proved.

Q.12: If a, B and y are the angle of triangle ABC, then
-prove that:
() sin(a+p)=siny’
. Sol. Aswe know
[ orpy=180°
atp=180°-y
’ L.H:S. =sin(a + B)

o " =sin(180°-y) _ - {a+B=180°-y)
=sin 180° cos y — cos 180° sin vy
=(0)cosy—(-1)siny - ‘
=0+ siny=siny=R.H.S. ~_Proved.

cos(a+B)=—-cosy

L.H.S.=cos (o +p) . 2
= cos(180°-y) . v {a+P=180°-y}
= cos 180° cos y + sin 180° sin y
=(-1)cosy+ (0)siny | ‘
=—cosy+0=—-cosy=R.H.S. Proved.

tan (o + B)+tany=0

~ Sol. L.H.S.= tan(a+B)+tany : |
=tan(180°-y)+tany . {o+B=180°-y} .
tan180°-tany .
T , +tany

| R T tan180°tany

(8 CamScanner
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SOLUTION OF EXERCISE # 4.1

0-tany SEADLY S
1 1

o +tany =
1+(0)tany
= —tany + tany = 0=R.HS. : PI"OVEd.

——

' 1 13 e
19. s =2 then prove that a.—p =b0°, where
Q.13: lfcos o 7" cos f3 1 p B

the terminal rays of o and (8 are in ¥ quadrant.

1 13
_ 0L = — & cosPp=—
Sol L As, -~ cosa Z B 14
/\&
\\/ p=7?
p
b= ‘ b=13
By Pythagoras Theorem, By Pythagoras Theorem

b2+p2:h2 ' b2+p2:h2
(1)2 + p2 = (7)2 (13)2 + p2 = (14)2
p£=49-1 | p2=196 — 169
p? =48 p2=27
p=+48 p =27

=Viexa . p=9x3
p=4+3 p=33

As « lie_invl — Quad. ~ As B liein I — Quad.
sino == | B=X
. h ; 80 BAGRY $ 0 i ¢ SlnB
,sma -é—lﬁ SmB 3f
(e 14

Suppose sin (o — B) = gin g cosB - cos o sin B

sin (o= ) = ( f}(m) (?)(31{ ]

(8 CamScanner
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SOLUTION OF EXERCISE # 4 1

sin (a—B) = 523 3‘/— _
98 98
ol 8 J 8
; - oa—p = sin”! é
: = |a-PB=60° Proved.
; 5 . 1 ; |
i) If tano = E and tanf = i’ then prove that

o+ B =45°, where the terminal rays of a and -
are in 1st gnadrant.
‘ tano +tanf

Sol. Suppose tan (o + pB) =
' l-tanatanf’

D. 1‘ b5+6 61

COVE P
611.__ 1__66_ _66_

5 g0 ok
6 66 66

tan oc+[3 —1

tan a+B

= o+p=tan™ (1)

= o +p=45° ' Proved.

Q 14:, Express the following in the furm of rsin(0+¢), where the

Ist

terminal ray of © is in the I** quadrant. Be sure tu specifty ¢ :

(') 4sin0+ 3 cos0 \
Sol Let4=rcos ¢ ___(1) & 3=rsin¢__ (1)
i Squaring and adding eq.(i) and eq.(ii)
(4)2+ (3)2=(rcos¢ )%+ (rsingd)?
16+ 9=1r2cos? ¢ +r¥sin?¢
25 = r2 (cos?2¢ +sin2¢p)

(8 CamScanner
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SOLUTION OF EXERCI&E# . e

o6=1r2(l) = r=0
Dividing (i) by ) 3 - rsing

4 rcos¢

-:-3- =tan¢ = tan” (;J =P
4 4

O
“aave

4sin® +3cos b
=rcos @ sin O +rsin ¢ cos 0

i e . b ;(j
5sin(0+¢) where ¢ m \4”

(ii) V3sin0+/7cos0
Sol. Let /3= rcos¢;___(i) & 7 =rsing__(11)
- Squaring and adding eq.(i) and eq. (ii)
() +&T)? = (rcosd)’ + (rsing)’
3+ 7=r2cos?¢ +r2sin®¢
10 = r2 (cos2¢ +sin?¢)
10 =12 (1) ‘
10=r2 I r=\/i6
Dividing (if) by () j_z .—.; Z‘:i

\g =tan¢p = ¢= tnn"’[

\/—3-sm9 +«ﬁcos6 = rcos¢sin 0 + vsindpeosd
= 1(31n6cos¢+msﬂmu¢)

o “\
= Jﬁsin(6+¢) where o =tan t\ 4
S ..-a-v—"‘""""

~(iii) 5sin0 - 4cosd

Sol. Let 5 = r cos¢— (1) & -4 =ysind = (1)

-

CamScanner
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CH # 4 (General ldentities) 169 Key to Applied Math-123
SOLUTION OF EXERCISE #4.1
Squaring and adding eq.(i) and eq.{ii)
(5)* +(=4)* = (r? cos ¢)* + (rsin )
25+16 =1"cos’ ¢ +1r’sin’ ¢
41 = r*(cos® ¢ + r* sin ¢)
41=12(1) = r=+41
Dividing (i) by (i) =4 _ rsin¢

rcosé¢

4 2

—-5—=tan¢ b ¢=tan‘l(-—£—)

‘Now 5sin0-"rcos0 =rcos¢sinf+rsin¢pcosd
=r(sin6cos¢ + cosOsin¢) |

< x/z_l-sin(9+¢) where ¢=tan"(-——54—)

(iv) sin0+cosH _
Let 1=rcosd¢__ (1) and 1=rsin¢___ (i1)
Squaring and adding eq.(i) and eq.{ii)
1) +(1)* = (rcos¢)® +(rsin¢)®
1+1=r*cos’¢p+r’sin’¢
2 =r*(cos® p +sin” )
2=r? (1) = r=42
Dividing (i1) by (1) :_ _rsing

rcos¢

l=tany = tan(1)=¢
sind + cosb =r cos¢ sind +r sin¢ cos6
=1 (sin6 cos ¢ + cosO sin¢)

& ﬁéin“(@ +¢) where ¢ =tan™ (1)

L XK 3
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