Chapter 8. Introduction to Trigonometry

Question-1

Simplify the following e:n:;:ures'..sif.uns:5"'3F 8 +cos?a

sin 0 + cos @

Solution:
sin33+cc533 (=i in2 i 2 1
= [5inf + cosB)(zin" 8 - sinf cosA + cos~ @) =1 -5nB cosB.
s=imB + cos@ £ind + cosh

Question-2

tand cotd
Prove 1 —coté +1 —tunﬁ_l +tan® +cotd .

Solution:
2
L Hs o _tan®  cots =—tar|26+ coté  _ —tan® & +cote
1—cota 1—tans 1—tang 1—tano 1-— tanea
Multiply tan 6/tan 8 we get,
1—tan~a

T Yanell — tano

_ {1—tan®){l+tans + tar® &)
tana(l —tana)

_ {l+tans +tard &)
tane

= cotB +1 + tanb = R.H.S.

Question-3

Prove tan?g + cot?¢ + 2 = sec? cosec?eg.

Solution:
L.H.S = tan?p + cotZp + 2
= sec?p- 1+ cosec?@p-1+2
[Using Identity 1 + cot?p = cosec?p and 1 + tan?p = sec?p]
1 1

sec?@ + cosec? = Tt

cos i sin

- sin2¢+c052¢
cosz¢sin2¢
———— [Using Identity sing + cos?gp = 1]

cosT dsin©d

sec?p cosec?y = R.H.S.



Question-4

Evaluate: [““2?3]2 +[“"553°]2 .

cos 63" sin27F°

Solution:
. =2 2 . = =
sinz 7 " cos63" _ im0 — 63 " cos(a0f — 27
cos637 simz2 7= cos6 3 simz2 7=
= ) =
- | cose3" + sinZ7<
cos63° cin2 7=
=1+1
= 2.

Question-5

a0~ —o R
Prove that: “’{_ j+ Sin® _ 5 aape.
sing cos{@0" —a)

Solution:
LHS = CD{QEF’—B:] N cine

sing cosE@0™— &)
— =inA =inA
= +
=inA sinA

1+1
=2
R.H.S.

Question-6

Prove that: sec?8 - cot? (90° - 8 ) = cos? (90° - 8 ) + cos?6.

Solution:
LHS=sec  8-cot" (90 -8
=sec® B -tan® A
_ 1 sin® B
R T Y
cos"8 cos’B
i1-sin® @ |
cos @
_ cos’@ -1
cos g
R.H.S=cos?(90-8)+ cos*®
=sin? 8+ cos’@
=1
LH=S=R.HZS




Question-7

ED{QDD—E')EDSE‘
tans

Prove that: +eo?(90°—0) =1

Solution:
LH.S = -:Ds[gﬂ'“—e:]cnse +n:052(9EF'—6:]

tans

— sinfco=sA + 5ir|2I3
tanA

= cos8 + sin?8 [Using Identity sin?8 + cos?8 = 1]
=1
= R.H.S.

Question-8

Prove that: cos (81" +8) = sin (9° - 8).

Solution:
LHS=cos(81°+6)

= cos [90°-(9°-08)]
sin(9°-8)
R.H.S.

Question-9

Prove that: sin@ cos (90°-8) + cos 8 sin (90°-8) = 1.

Solution:
L.H.S = sinB cos (90°-6 ) + cos B sin (90°-8)
=sinB sin ® +cos B cos B = sin%0 + cos? B [Using Identity

sing + cos?p = 1]
=1
= R.H.S.

Question-10

2 s5ing 1— a ine -
If =In® =y, then co=Pr>INYjs also vy.
1+ CcOosO4+s5IN9 1+s5IN9
Solution:
l1-cosg+sing _1-— cosa+ sing 1+ cose + sing

»
1+ sing 1+ singe 1+ Ccos9 + sing




_ (145N - cos® o
1+ sine)1+cose + sine)

(l+sine)1+sing)-[{1+sing)l-=sine)]

i1+ sine)l +cose+ sing)

_ (L +sine)[(1+sing) - (1-sing)]
- 1+ sine)1l+cose+ siné)
— Z2sing

1+ C059 +5ing

=Yy (Since

2sine _
Trooaras V-

Question-11

1- tan2¢_

Prove: tan? o.

cut2¢—1

Solution:
_1-tan2;§.
L.H.S T 1
2
1- a2
— cosZ g
s
sin® &
cosy-sinty
__costy
sine @
gin 2 &
cos? ¢
=tan? ¢
= RHS.

Question-12

Prove: (sec @ - tan 8)2 = %_

Solution:
LHS = (sec © - tan )7

=[ i sir‘nEI]2
cosd  cosH
_f1-sinB){1 - sin 8}

B (1- sin 8)
(1-sinB)(1- sinB}
{(1-sinB)(1 +sinB8)
1-=ing

1+ sing

BRHS.




Question-13

{(1+cot A+tanaA)d(sin A—cosA)

Prove that - - = sin? A cosZA.
Ssec A —CcosecT A
Solution:
1+ cotd + tand)sing - cosa
LHs={¢ X 2

59:::3.-’-\ = E:DSEC3A

COS A sind .
—— + ——)(sin& — COsSA)
Sl COSh

1 1

CDEBﬂ sir‘|3ﬂ

(cos A+ sin “A+ cosAsin A)sinA- cosA)
= sind cosi
sin“A-cos” A

r1+

cos A sin’A
sind 4 -cos® A
sinAcCosh
sind 4 -cos® A
cos Asin A
sin? A cos? A
= R.H.S.

Question-14

If a cos6 - b sinB = ¢, showthatasinB+bcosé=% ;2 _ ,2__.2.

Solution:
(a cosB - b sinB)? + (a sinB + b cosB )?

= a?(cos?0 + sin%0 ) + b?(sin?8 + cos?0 ) — 2ab sind cos + 2ab sinB

coso

=aZ+b? - (acosB -b sin® )2 + (asind + b cosb )2= a2+ b?

~ (acos®-bsing)2=aZ+b?-(asind +bcosb)?

=a?+b?-c?-~asin@+bcosb=% 22 2 __2.

Question-15

Prove that 2(sin®@ + cos®8 ) - 3(sin*0 + cos*0 ) +1=0.

Solution:
2(sin®8 +c0s®8) — 3(sin“6 + cos*8) + 1
=2|(sin%)? + (cos)?] - 3[(sin% ) + (cos?8)7 +1
= 2(sin%0 + cos?®)? - 35in%0 cos?8 (sin0 + cos?8 )] - 3[(sin%8 + cos?8 )2



— 2sin?0 cosZ0] + 1

The algebraic identity

a®+b%=(a+b)® - 3ab(a+b)and
2+b%=(a+b)?2-2ab

are used in the above step where

a = sin6and b = cos?6.

Writing sin8 + cos20 = 1, we have

=2[1 -3 sin’0cos?8] - 3[- 2 sin?B cos?8] + 1

=2 - 6 sin?0 cos?6- 3 + 6 sin’ cos?6 + 1
-3+3=0

Question-16

= -
Evaluate cos(40° + 8 ) - sin(50° -8 ) + =22 39°° ‘:0525':' i
sinZ 40° + sin250°

Solution:

2

. 2 (=] L=]
Cos (40° + 0 ) — sin (50°-6 ) + 525 407 cos” 50
sin2 4I:I°+5|r'|25lil°

=cos[(90-50°)+8B] — sin(50°-8) + cos® (90°-507) + cos?50°
sin ':QU° S50 + sin=50°

2

. . T .
sin (60° -6 ) — sin(50° -9 ) + SN~50" * cos” 50
cas= 50° + sin 2 50°

= R

Question-17

If x sin®@ + y cos®0 = sin 8 cos 0 and x sin 8 = y cos 6, prove that xZ+ y? =
1.

Solution:

x sin®0 +y cos?0 = sin B cos B

X sin 8 (sin8 ) + (y cos B ) cos?6 = sin 6 cos B = X sin B (sin?8) + (x sin 8)
cos?6 = sin B cos B [ since x sin ® = y cos 8] = x sin O (sin?6 + cos?8 ) = sin
BcosB=xsinB=sinBcosB=x=cosB..xsinB=ycosB=y=sinB
Hence x?+ y? = cos?8 + sin?0 = 1.

Question-18

sin15°cos75° +cos15° sin 75"
cos#sin(90 - §] + sin fcos(90 - &)

Evaluate, sec210° - cot? 80° +



Solution:

L.H.S. = sec210° — cot2 800 +__>N15"cos75"+ cos1575in 757

cosf sin(20° - 83+ sind cos@0° - 87

_ secz I::g[:}n _ 80“] - COTESU”: + Sin{20 * - ¥E"cos7E" + cos{30° - FE")sin7E "

cos8sin(30° - & + sin f cos(80° - &)
_ COSE‘CQSUE' B C0t280° + cos7E" = cosTE"Y + siINnTE T = sinTE

cosf = cosf + sin d = sin &

1 = o

— = | v:n:\:-g 80~ o E

sin SDD sin< g @ 1
_ 1-cos®eo” +1

sin® 20°

citm 2 o
— Sin~ 80 _I_-I

sin? 30°

=1+1=2=RH.S.

Question-19

- - - 2 2 A
Prove the following identity: ==t Alsec 4 -1) , sec” Alsin 4-1) = g,

{1+ =in A) {1 +=sec A)

Solution:
LHS = cntz.-ﬂ(sec.-q -1 sl Alsingd —1)
(L+sinA) 1+secdl
= c:otz.ﬂl:sec?.-fl —1:I+58E!2 ﬂ{sinz.ﬁl -11
1+ =inA)1+ secAd)

= cot? Atard 4 - sec Aco= 4
A1 +sinAN1l +secd)

-1 = 0.

= 1+ =inAJ1L+ sacd]

Question-20
2 2 1
Prove: tan< @ + cCos ecTa - — —.
tanZ2e-1 sec?e-cosec?e sin‘0-cos©o

Solution:

LHS = tanEEI . EDSEDQB
tanEEI -1 SEEEE = CDSECEB

sin<8 1
- cos< + 5in< 8
5in=8 _ 1 = 1
B cos8  sinZA
sin<8 1
- cos= B sin<H

+

Sir‘IEE —EDSEB 5in2E| - CDSEE
CDSEE CDSEHSir‘IEH




sin<A % cos<H + _1 cos®Bsin<H
cos28  sin2B -cos28  SinSB  sin2B - cos2e
sin<A + cos2h
5in€8 - cos= B 5in<8 - cos= 6

sin©8 + cos=H

sin8 - cos= B

. r

sin“H - cos=A

RHS. - tan< . cosec” B - 1

tan“B -1 sectf - cosectH sin<H - cos2

Question-21

Solve the following equation for 0° < 8 £90°: 3tan 8 + cot 8 = 5 cosec 6.

Solution:
3tan+cot8 =5cosecB = 3tan© +$=5cosece — 3tan?8 +1 =5
cosec Btan B = 3tan?8+ 1 =5secB = 3(sec?B8-1)+1 =5sec B = 3sec?B

-bsec©-2=0=sec O = 22425424 - 227
sec® =2or =

sec® # Z(as-1<cos@ <1) - 6=60°for0°<6=90"

Question-22

2
Solve forg : &2 3'32':"5”*2 =1, (8%0).

sin< @
Solution:
cos?B - ZcosA + 2 =1
sin2Q
1—5ir‘|2E| -3cosH +2 _ 1
sin= 8
- 520 - 2cos8 + 2 =1
Sir‘|2E|
-sin?0-3cos B+ 3 =sin’0-2sin?6-3cos B =-3
-2(cos?6-1)-3cosB=-3
-2cos?B+2-3cosH=-3
-2c0s268+5-3cos0=0
2co0s26+3cosB-5=0

cosO = ‘3i*‘4’9+49 =‘3i4”49 =‘3:?= —gorl ifcos@=1,-0=0°

Question-23

2 tang

..z, » obtain the value of tan 15°.

Using the formula tan 26 =



Solution:

_ Z2tang
tan 20 = 1-tar® @

Putting 6= 15",

tan 30° = 2tanls”
1-tan®15®

1 Z2tanls®

3 1_tan®15®

(1-tan?15°) = V3(2tan 15°)

tan?15° +2v/3tan 156°-1=0

tan1b® = -2Btdzre o -2f824 o g,
2

2

Question-24

Ifacos®—bsin8=xandasind +bcosd =y, prove that a2 + b2 = x2 + y2.

Solution:
acos®—bsinB=xandasine+bcosB=y
RH.S. =x2+y?
= (acos ® — b sin 8)? + (a sin ® + b cos 0)?
= a’cos?6 — 2ab cos 0 sin 8 + b?sin?6 + a®sin? 6 + 2absin 6 cos 6 +

b%cos? 8 = (a2+ b?) cos?6 + (b% + a?)sin’ 8 = (@’ + b?) cos? B + (a?
+b?)sin?6 = (a%+ b?) (cos?6 + sin?8)
= (a?+b? [ cos?B + sin?6 = 1]

=LH.S. -~ a2+b?=x2+y2

Question-25

If x=psecB+qtan 8 and y = p tan 8 + g sec B, prove that x? - y2 = p2 - g2.

Solution:
X=psecB+qtan®andy=ptan8+qsecH
LHS. =x2-y2
= (p sec 8 + q tan 8)% — (p tan © + q sec 0)?

= pZsec?B+ 2pq sec O tan 8 + g?tan?0- (p2tan? B + 2pq tan 6 sec 6 +
q%sec?0)

= p?sec?8 + 2pq sec B tan B8 + g% tan? 8- p2tan?8 - 2pq tan 8 sec 6 - g2
sec?f = (p%- q?) sec?08 + (q2- p?) tan? 0

= (p?-q?) sec?6- (p?-q?) tan?e = (p%-q?) (sec?0-tan?0)

= (p? — g [Since 1 +tan?@ = sec?8]

=RH.S.~x2-y2=p?-q%



Question-26

Show that (1 +cot 8 - cosec 8 )(1 +tan © +sec 8 ) = 2.

Solution:
LHS=(1+cotB8-cosec8)(1+tanB +sec8)
:{-l + cosB_L)(] + sinA + L)

=ind =in@ cosH cosH

- (sinﬁ +cos@ -1 ]{sinﬁ +cos@ +1
=inA cosA
— [#in@ + cos E',‘]2 -1
sin8 cos@
— Z2sinBcosH + Sinf8 + cos2a -1
=in# cosH
— 1+ Z2sinAcosAa -1

=infA cos=A
— 2s5inf cosH
zinbdcosA

=2
= R.H.5.

Question-27

If cosec 8 - sin 8@ = a, sec ® - cos 8 = b, prove that a?b? (a2 +bZ2 + 3) = 1.

Solution:
L.H.S = a?b? (a? + b? + 3)

= (cosec 6 - sin 8 )%(sec B - cos B8 )? [(cosec B -sin B )2 + (sec 8 -cos B8 )2
+ 3]

= (cosec O - sin 8 )%(sec B - cos B )? [cosec? 8 + sin? 8 - 2 cosech sind +
sec? 8 + cos?2 06 -2 secH cos 8 + 3]

= (cosec 8 -sin B8 )?%(sec 8-cos B ) [cosec?B8+1-2 +sec?0-2+ 3]

= (cosec 6 - sin 8 )%(sec B - cos 8 )2 (cosec? 6 + sec? B)

2 2
o _1 — sing 1 — cos 8 (_12 _1_;2]
sin B cos 8 sin“g cos 8
(1= sin®8 ) (11— cos®0 Y’ [ sin?8 + cos’®
sin B cos B sin“Bcos?B

[cosge]a [sin’GT ( 1 ]
sin B cos B sin“Bcos 8
= cos*a R sin*@ i 1

sin® 8 cos” 8 sin Bcos 8
=1
=R.HS

Question-28

Prove that (sin 8 + sec 8)2 + (cos 8 + cosec 8)2 = (1 + sec 6 cosec 8)2.

Solution:
L.H.S = (sin 8 + sec 8 )2 + (cos B + cosec 8 )2

= (] 1 32 132
=(sin@+_2_)"+(cosB+ 1)

=sin?0+—5-+25in 0 L +cos’B+ -+2c0s6 1
Cosc 6 cosf - zinf



1 1
= + [ —— -
1 {cugﬁ sinca
=1+ 5N 8 +cos” @
Cos B 5ins &
1
cosZasint 8

=1 +sec?8 cosec?B + 2 sec 8 cosec 8
= (1 + sec B cosec 6 )?
= R.H.S.

+ 2 sianl + .:.3523

cosH zinA

1
cosH zind

Question-29

)+2(sinB X +cosB -~
cozf =zinA

)

Find the value of %tan230° +5sin260° - 3 cos?60° + Ztan? 60° — 2 tan?

45°

Solution:

2tan?30° + sin? 60° - 3 cos? 60° + Ztan? 60° — 2 tan® 45°

1) +$(5F -2

Wl e

<(3)+ (4)-3

4 1 3 3 bl

= _X = = = - x -
3 3+4 4+4 3-2
B 3

= T4 2% -
9 4 3 2

-

=5+ 2

_16+81-72

Question-30

Find the value of 4(sin*30° + cos?60°) — 3(cos?45° + sin?90°).

Solution:
4(sin*30° + cos?*60°) — 3(cos?45° + sin290°)

-4 @ ]

z

Question-31

1 1

+ sin23c0523 =

coseczﬁ — =i

Prove that [ ]

=]

seczEl—ccthB ri @

1- sin23 cnszﬁ

2+ zire A cos< B



Solution:
"
[ 1 + 1 ]Eianh:u:uSzEI:[ cos’ 6 L 0 ]Sinzﬁcnszﬂ

SEEEE—CDSEE CDSECzEl—SiI'l 1 1—130543 1—5i|‘|4$

2 4 _
COS-8 — n::nszesm $+5|n2$ 5|rr2$|:|:|s4$ smzacnsza
I:l+|:|:|52$ 15in I3{1+5|n‘2$ cns &

2 2

8 + =in® 8]
1+ v:l:-52EI + sianl + v:l:-SzEl sin?'EI

- 1- sin<8 cos” 8

2+ sinEEIl:c-szEl

— 1-cos“H sirf Alcos

Question-32

Find the value of ;tan23[}‘>I + sin?60° — 3 cos260° +%tan260‘° — 2 tan245°.

Solution:

3
4 tan? 30° +5in * 607 —3c05260°+z tan? 60" = 2tan* 45°
3 :

S (2] AY e
HECROORER

1.2 5
9 4
16+81-72

36
25

36



