Introduction of
Trigonometry

N>

In the Chapter

In this chapter, you will be studying the following points:
® Inarighttriangle ABC, right-angled at B,

Sin A= side opposite to angle A  cosA— side adjacent to angle A
hypotenuse hypotenuse
tan A = s%de opP051te to angle A
side adjacent to angle A
1 1 1 in A
° cosecA=— ;SecCA= ;tanA:—,tanA:SIn
sin A cosA cotA COsA

@ Ifone of the trigonometric ratios of an acute angle is known, the remaining trigonometric ratios of the
angle can be easily determined.

® The values of trigonometric ratios for angles 0°, 30°, 45°, 60° and 90°.

® The value of sin A or cos A never exceeds 1, whereas the value of sec A or cosec A is always greater
than or equal to 1.

® sin(90°—A)=cosA,cos(90°—A)=sinA;
tan (90° —A) =cot A, cot (90° —A) =tan A;
sec (90° — A) =cosec A, cosec (90° —A) =sec A.

® sinA+cos’A=1,
sec?A—tan’ A= 1 for 0° < A<90°,
cosec’ A=1+cot2 A for 0° <A <90°.

NCERT TEXT BOOK QUESTION (SOLVED)

| EXERCISE 8.1 |

Q.LInAABC,right-angled at B, AB =24 cm, =576 cm?+ 49 cm?
BC =7cm. Determine: =625 cm? A

(i) sinA, cosA So,AC=25cm

(iysinC, cosC
Ans. LetAB=24cm g

BC=7cm Now, 3

Using pythagoras theorem, we have o

AC2:ABz+BC2 (]) sinA= E:l

=(24 cm)*+ (7 cm)? AC 25 gl C

7 cm

(89)
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A AB 24
(i) cos AC 25
oo AB 24
(iii) sin AC 25
o 7
(iv) cos AC 2

Q.2.InFig., find tan P—cot R.

P
12 em 13 em
Q R
Ans. Let PQ = 12K
and PR = 13K
Using pythagoras theorem, we have
PR*> = PQ*+QR?
= (13K)* = (12K)*+QR?
= 168K> = 144K>+QR?
= QR?>= 169K>+ 144K?
= QR>= 25K?
So, QR = 5K
QR_OSK _5
Now, tanP = PQ 12K 12
QR_SK 5
COLR =012k 12
Therefore,
tan P—cotR = SR
an P —co 7 1

3
Q.3.1fsinA :Z , calculatecosA and tanA.

Ans. Let us draw a right angle triangle, right

angled at B.
We know that :
L 3_BC
SINA= 3 TAC

Let BC =3K,AC=4K
where K is a positive number.
Using pythagoras theorem, we have

A B
AC2=AB2+BC2
(4K)=AB+ (3K)
16K2 = AB*+ 9K2
AB? = 16K>—9K>
AB2=7K>
AB =v7K

AB«/_K«/_

~ AC 4K 4
BC 3K 3

AB 7K 7
Q.4.Given 15cot A=8,find sin A and secA.
Ans. Let us draw a right triangle ABC, right

Uy syl

Now, cos

and tan A =

angled at B.
It is given that :
15cotA = 8
. _ 8_AB
= cot = 15 BC
T
IK
Ce 15K >B
Let AB = 8K
BC = 15K
Using Pythagoras theorem, we have
AC’= AB?*+B(C?
= (8K)’+(15K)
= 64K>+225K?
= 289K?
So, AC = 17K
N A —DC DK _15
oW SR TAC 17K 17
AC 16K 17
SsecCA = —-=_——=—

AB 8K 8
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13
Q.5. Given sec 6 = i) calculate all other

trigonometricratios.

Ans. Let us draw a right angled triangle, right
angled at B.

We know that :

o _ 13_AC
se¢ 12 AB
Let AB = 12K,AC=13K
Where K is a positive number.
A
a8
C J_—B
Using Pythagoras theorem, we have
AC?*= AB*+B(C?
= (13K)* = (12K)*+BC?
= 169K> = 144K>+BC?
= BC?= 169K?—144K?
= BC*= 25K’=BC=5K
N , _ AB_IX 12
oW COST T AC 13K 13
o - BC_SK 5
an AB 12K 12
, _ ABIXK 1
Ly = BCT 5K s
., _ BC_SK s
YT AC 13K 13
; ,_ AC_IK_13
an cosec O = pAT T

Q.6.1f ZA and 4B areacuteanglessuch that
cosA = cosB, then show that ZA= ZB.

Ans. Let us consider two right angle triangles
right angled at Q and S respectively.

N A = 2
ow, Cos
B - 2
Cos p

But cosA = cosB (given)
AS_ BQ
AR BP
AS AR
- BQ  BP
LA AR |
et BQ ~ BP (1)
P R
B Q A S
In ARAS,

Using Pythagoras theorem, we have

JAR? —AS?

J(K.BP)? - (K.BQ)>

RS =

JK2.BP? -K? BQ?
= JKZBP?-BQ?)
= Ky (BP?-BQ?)

In APBQ,

Using Pythagoras theorem, we have
PQ = ,/BP?-BQ’

RS K.y/BP? —BQ?
So, PQ - W:K (i)

Comparing (i) and (ii), we get

AS AR _RS
BQ  BP PQ
So, by using SSS similarity condition
ARSA ~ APQB
ZA= /B

7
Q.7.Ifcot0=§ evaluate:

 (I+sin@)(1-sin )
) 1+ cos 6)(1—cos )

(i) cot?0
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Ans. (i) Consider a right angle triangle, right
angled at B and ZACB =6.

BC 7

Here, cot® = AB_ 8
Let BC = 7K
AB = 8K

Using Pythagoras theorem, we have

AC? =  AB?+BC*=(8K)’+(7K)
=  68K2+49K*=113K?
= AC V113K

AT

8K

e J‘

C< 7K > B
. AB__8 _ 8
Now, sin® = AC «/EK m
BC__7 _ T
cosb  =ACTIBK 113
(I+sin@)(1-sind) (1 —sin? )
Now,

(1+cosO)(1—cosf) (1-cos? )

2
1_(8j |64
JI13 ) 7 113

:1_ 7 2 1_£
13 113
113-64

113 _49
= 113-49 64
113

Q.8.1f 3cot A=4, check whether

1—tan® A .
——— - =Cos’A—sinAor not.
l1+tan” B
Ans. Let us draw a right triangle right angled at
B.
We have,
3cotA = 4
L . 4.nB
= cot = 3 BC
Let AB = 4Kand BC=3K
A
L
4K
[
Ce 3K >B
Using Pythagoras theorem, we have
AC*= AB*+BC(C?
= (4K)*+ 3Ky
= 16K?>+9K?>=25K?
So, AC = 5K
N na  _BC_3K 3
o an AB 4K 4
L _AB_4K 4
oS TAC K s
; . _BC K 3
an sin “AC 3K 5
1—tan’A
Now, LHS. =———-
1+tan“A

7
16 _ 7
=26 25
16

RHS. =cos’A-sin’A
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Hence, LH.S.

or

1—tan® A
1+tan® A
Q.9.IntriangleABC, right-angled at B, if tan A

(56
|5 5
_16_9 _16-9_7

25 25 25 25
=R.H.S.

= c0s’A — sin” A.

1
= ﬁ find thevalueof:

(i)sinAcosC +cosAsinC
(ii) cosAcosC—-sinAsinC

Ans. We have,

tan A

Let AB=3K,BC=K

1 BC

-5 a8

Using pythagoras theorem, we have

AC’= AB?+B(C?
= (VBKy+(K)
= 3K+K2=4K>
So, AC = 2K
A
N
J3K
v
C< K > B
N A - BC_K 1
ow, Sin = AC 2K 2
. AB 3K 43
s1nC = — ==
AC 2K 2
A _ AB WK 3
€08 AC 2K 2
d c - BC_K _1
an ST T AC 2K 2

Now,

(i) sin A cos C+cos Asin A

1143 43
= —X—X—X—
2.2 2 2
1 3 4
——+2==1

4 4 4

(i) cos A. cos C—sinA . sin C

EREI N )
2 2 2 2
BB

4 4

Q.10.InAPQR, right-angled at Q, PR+ QR =
25cm and PQ =5cm. Determinethevaluesof sSin P,
cosPandtanP.

Ans. We have,
PR+QR= 25cm (1)

Let PR = Xcm
: QR = (25-X)cm.
Usmg Pythagoras theorem, we have
PR? = PQ?*+RQ?

= XX = (5)+(25-x)
= X = 254+625+x—-50x
= 50X = 650
= X = 13cm
7
Sem
[] 1
R Q
Now, PR = x=13cm
QR = (25-x)=12cm
and PQ = Scm
) RQ 12
Now, sinP = PR_13
PQ 5
cosP = PR 13
QR 12
and tanP = PQ 5

Q.11. State whether thefollowing aretrueor
false. Justify your answer.
(i) Thevalueof tan Aisalwayslessthan 1.
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12
(i) secA =5 for somevalueof angleA.

(iii) cos A is the abbreviation used for the
cosecant of angleA.
(iv) cot Aistheproduct of cot and A.

4
(V)sn@= 3 for someangle 6.

Perpendicular

Ans. (i) False, since tan A= T Base and

perpendicular may be longer than base.

B ) Hypotenuse
(i) True, since sec A = — 5 —an
Base

12
hypotenuse being the longest side may be 5 times

the base.

(iii) False, since cos A is the abbreviation used
for the cosine of angle A.

(iv) False, since cot A is used as an abbreviation
for 'the cotangent of the angle A'.

(v) False, since the hypotenuse is the longest
side in a right triangle. As such the value of sin A is
always less than 1 (or in particular equal to 1).

| EXERCISE 8.2 |

Q.1. Evaluatethefollowing:

(1) sin 60° cos 30° + sin 30° cos 60°

(ii) 2 tan?45° + cos? 30° — sin? 60°
cos 45°

(iif) sec 30°+ cos 60°+ cot 45°

) sin 30°+ tan 45° — cos ec60°
(iv) sec30°+cos60°+ cot45°

5¢c0s? 60°+4sec’ 30° — tan? 45°
™) sin? 30°+ cos? 30°
Ans. (i) sin 60° cos 30° + sin 30° cos 60°

_V3 31 1.3 1 341 4
2 2 2 2 4 4 4 4
(ii) 2 tan? 45° + cos? 30° —sin? 60°

2 2
:2(1)2{@] —[QJ =2(1)+%—%=2

2 2

cos 45°
(iii) sec 30°+ cos 60°+ cot 45°

1

1
SR N
= 2 .2 24243 V2 (2+243)
NEIE BN

V3 2-26
T 2V2+2d6 242-246

(Multiply by conjugate of 242 +2v6 in numerator
and denominator both to make denominator free from
radical sign.)

2J6-2418 _2V6-2(342)
T @2’ -6} 8-24
(V8= yox2=3V2)
_—232)+2V6 2342 -46)

-16 -16

3246

8

) sin 30°+ tan 45° — cos ec 60°
(iv) sec30°+cos60°+ cot45°
1 1 2

1,12 B3+2f3-4
21 3 23
= 2 1., 4434243

NER 23

B 3J§—4X4—3J§
T 44343 4-33

(Multiply by conjugate of 4 + 343 in numerator
and denominator both)
C1243-27-16+1243 244343
16-27 -11

_ —(43-2443) :43—24J§
~11 11
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5¢cos? 60°+4sec’ 30° — tan? 45°
) sin?30°+ cos® 30°

5@*“(&) ;“)
(%)

= 1
i+i
4
(15+64-12)
_ 12 _67 4 67
= 1+3 12 4 12
4

Q.2. Choosethecorrect option and justify your
choice:

2tan30°
1+ tan” 30°
(A) sin 60° (B) cos 60°
(C) tan 60° (D) sin 30°
(i) 1—tan” 45°
i) — =
1+ tan? 45°
(A) tan 90° B)1
(C)sin45° (D)o
(i) sin 2A =2 sin Ais true when A =
(A)0° (B)30°
(C)45° (D) 60°
2tan30°
1—tan? 30°
(A) cos 60° (B) sin 60°
(C) tan 60° (D) sin 30°
A ) 2tan30°
ns. 5,
@ 1-tan? 30°
1 2
2 — il
[ﬁj G

() )

2
3 :i Ezﬁzsin60°
(”j 3 4 2
3
i ) 1—tan? 45°
1 - 5  __
1+ tan? 45°
1-()° 1-1_0_

Tle? 141 20

(i) (a) sin2A=2sinA

When A=0°, sin (2 x 0°) =2 sin (0°) = sin (0°)
=2(0)0=0. True.

) 2tan30°
O T30
&) 15 %
V3)_\3
R
( o
_\/— 2 J— ‘/_—tan60°

1
Q.3.1ftan (A + B)=v3and tan (A—B)=ﬁ;

0°<A+B<90° A>B,findAandB.
Ans. We have tan(A+B) = 3= tan (A+b)=tan
60°.
: A+B=60°=A=60°—

1
and tan (A—B)= ﬁ = tan (A—B) =tan 30°
A-B = 30°

= 60°~B-B = 30°
[put the value of A from Eq. ()]

= 2B = 60°-30°
= 2B = 30°
B = 30°
- T2
= B = 15°
Now, from Egs. (i) and (ii), we get
A =60°-15°=45°
Hence, A =45°andB=15°
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Q.4. Satewhether thefollowingaretrueor false.
Justify your answer.
(1) sin (A+B)=sin A+sinB.
(i1) The value of sin 0 increases as 0 increases.
(ii1) The value of cos 0 increases as 0 increases.
(iv) sin 6 = cos 0 for all values of 0.
(v) cot A is not defined for A= 0°.
Ans. (i) False, bacause
when A=60° and B =30°

So, sin (A+B)#sinA+sin B

(i1) True, as it is clear from the ready reference
table.

(ii1) False as we observe from the ready reference
table that the value of cosf decreases as 6 increases.

(iv) Table 6=060°

V3

Then  sin 6 =sin 60° = 7

sin(A+B)  =sin (60°+30°) 1
=sin90°=1 and cos 0 =cos 60° = —
and sin A + sin B=sin 60° + sin 30° . 2
So, sin 0 # cos ©
_ «/5 1 Hence, the statement is false.
-5 (v) True as it is clear from the ready reference
table.
B ﬁ +1
2
| EXERCISE 8.3 |
Q.1.Evaluate:
LHS
_ sinlg&° =tan 48°. tan 23°. tan 42°. tan 67°
0 o720 = tan 48°. tan 42°. tan 23°. tan 67°
=tan (90 —42). tan 42°. tan (90-67). tan 67°
. tan26° =cot42°. tan 42°. cot 67°. tan 67°
(D Cotede —1x1=1=RHS

(iii) cos 48° —sin 42°
(iv) cosec 31° —sec 59°

sin18°  sin(90°~72°)

ANs. (i) ¢or720 = cos 72°
cos72°
~cot72°
[sin (90° —0) = cos 0]
_ tan26° ~ tan(90°-64°) _cot64° _ |
@ Cot64° = cot6a®  cot6d°

[tan (90°—0) =cos 0]
(iii) cos 48° —sin 42°
=co0s (90°—42°) —sin 42°
=sin42°—-sin42°=0
(iv) cosec 31° —sec 59°
= cosec (90° —59°) —sec 59°
=sec 59°—sec 59°=0
Q.2.Showthat :
(i)tan48°tan 23°tan 42°tan 67° =1
(i) cos 38° cos52° —sin 38° sin 52° =0
Ans.(i) tan 48° tan 23° tan 42° tan 67° =1

(i) cos 38° cos 52° —sin 38° sin 52° =0

LHS

=c0s 38°. cos 52° —sin 38°. sin 52°

=¢0s (90-52). cos 52° —sin (90-52°). sin 52°

=sin 52°. cos 52° —cos 52°. sin 52°

=0=RHS.

Q.3.If tan 2A =cot (A —18°), where2A isan
acuteangle, find thevalueof A.

Ans. We have,
tan 2A  =cot(A—18°)
=  cot(90°-2A) =cot(A—-18°)
= 90°—-2A =A-18°
= -3A =-108°
= A =36°

Q.4.1ftanA=cot B, provethat A+ B =90°.
Ans. We have,

tanA =cotB
cot(90°—A) =cotB
90°-A =B

Uy

90° =A+BorA+B=90°
Q.5.1f sec4A =cosec (A —20°), where4A isan
acuteangle, find thevalueof A.
Ans. We have,
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sec 4A  =cosec (A —20°)

B A
= cosec (90°—4A) =cosec (A—20°) = s =90°—- —
= 90°—4A =A-20° 2 o 2 .
— _5A =_110° [dividing both side by 2]
=

A=20 B+C . A
Q.6. If A, B and C areinterior anglesof a = sin |~ | =sin 90 Y
triangle AABC, then show that

. (B+C A , (B+Cj A
sin =COS— = sin =CO0S —
2 2 2 2
Ans. In AABC, we have Q.7. Express sin 67° + cos 75° in terms of
A+B+C =180° trigonometricratiosof anglesbetween 0° and 45°.
- B+C =180°—-A Ans. sin 67° + cos 75°

=5sin (90° —23°) + cos (90° — 15°)
=c0s23°+sin 15°.

| EXERCISE 8.4 |

Q.1.Expressthetrigonometricratiossin A, sec
AandtanAintermsof cotA. !

Ans.cot?A+1 =cosec’A _ |tan’A+1
\/ 2
= COSCC A= £+ cot’ A+1 tan” A

This gives cosec A = \/cot? A+1 tanA _ tanA
1 1 B \/tan2A+l sec A
Hence sinA = =
’ cosecA 2
cot”A+1 nA = \/tanzA _\/seczA—l
A = 1 :cosecA s © secA secA
see " cosA  cotA
1
B Veot?A +1 cosA = secA
cot A
| tanA = \/tanzAz\/sec2 A-1
and tanA = ot A I secA
Q.2. Writeall theother trigonometricr atios of cosec A = gin A sec?A—1
Z Aintermsof secA.
1 1 1 1
. = and COtA = -
Ans.sin A cosecA  [oosec?A anA - sec?A-1
Q.3.Evaluate:

1

=T sin? 63°+sin? 27°
V1+cotA

@ cos?17°+cos® 73°

1 (i1) sin 25° cos 65° + cos 25° sin 65°

sin?(90° - 27°) +sin? 27°
cos? (90°—-73°)+ cos? 73°

tan’A Ans. (i)
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B cos? 27° +sin? 27°
sin® 73°+cos? 73
[Using sin®> A + cos’ A= 1]

:—:1
1

(i) sin (90°—65°). cos 65° + cos (90°-65°). sin 65°
=0Ss 65°. cos 65° + sin 65° sin 65°
= c0s%65° + sin? 65° [Using sin’* A + cos> A= 1]
=1.
Q.4. Choose the correct option. Justify your
choice.
(i) 9sec?’A—9tan’ A=

A1 B9
©)8 D)o

(i1) (1 +tan © + sec 0) (1 + cot O —cosec 0) =
(A)0 B)1
©)2 (D)-1

(ii1) (secA+tan A) (1 —sinA) =
(A)secA (B)sinA
(C)cosecA (D) cos A
1+tan” A

) ————=
I+cot” A
(A)sec’ A  (B)-1
(C)cot?’A (D) tan’A

Ans. (i) 9sec’A — 9 tan’A
=9 (tan’A+1)-9tan’ A
=9tan?A+9 -9 tan’A
=9
Hence, correct option is (B)
(i1) (1 +tan © + sec 0) (1 + cot O —cosec 0) =

sin @ 1 cosé 1
= |1+ + 1+ -
cosd cosé sinf sind

(c056’+ sinH+lJ(sin9+cos€—lj

cosd sin @

{(sin@+cos @) +1} {(sin & +cos ) —1}
- cos@.sinf

~ (sin@+cosh)’ —(1)?
cosf.sinf

sin? @+ cos® @+ 2sinf.cos—1

sin 6.cos @

1+2sinf.cos—1 2sinf.cosd

sin 8.cos @ sin §.cos @

Hence, correct option is (C)
(iii) (secA+tan A) (1 —sin A) =

1
— +
cosA

(1+sinA)
~ cosA

sinA

CosA

](1—sinA)

(1-sin A)

B (1+sin A)(1—-sinA)
B COSA

1-sin’A  cos’A
= = =cosA
CosA CosA

Hence, correct option is (D)

1+tan? A _ sec’A

l+cot’> A cosec’A

(iv)

1
cosZA _ 1 sin”A
= 1 cos’A 1
sin’A

sin’A _
cos’A
Hence, correct option is (D).

Q.5. Provethefollowingidentities, wherethe

angles involved are acute angles for which the
expressionsaredefined.

tan’A

) 0 Coy— 1—cos @
(i) (cosec O —cot0)*= 1+ cosd
i co§A N 1+ sinA = secA.

1+sinA  cosA
tan 6 cot

=1+secl cosech.

e +
(iii) l1-—cot® 1-tan6

[Hint : Write the expression in terms of sin 6
and cos 0]

l+secA sin’A
secA 1—cosA
[Hint : Simplify LHS and RHS separately]

(iv)
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cos A—sin A+1

(V) Cos At sin A_] = cosec A+ cot A, =using

the identity cosec? A=1 + cot’ A.

) l+sinA A tan A
(vi) “sm A S€¢ tan A.
_ sinf-2sin’ @
(vii) 2cos’ O—cosf ~tan®

(viii) (sin A + cosec A)*+ (cos A+ sec A)*=7 +

tan’ A+ cot’ A
(ix) (cosec A—sin A) (sec A—cos A)

1
tan A+ cot A

[Hint : Simplify LHS and RHS separately]
1+tan? A _(1—tan A)Z
®) l+cot? AJ \1-cotA

1—cos@

. B .
Ans. (i) (cosec 6 —cot 0) 1T cosd

LHS. =(cosec 0 - cot 0)?
2
1 cosd
| sin@ sin@

1-cosd\
_( sin @ j
~ (1-cos6)® (1-cos®)>
© sin?d 1-cos?@
(1-cos@)(1—cos8)
~ (1-cos&)(1+cosb)

1—cosé

- 1+cos@
Hence, L.H.S.=R.H.S.
cosA 1+sinA

- + =2 secA.
(if) 1+sin A cosA

cos’A + (1+sinA)?
(1+sin A)cosA

cos’A+1+sin® A+2sin A
(1+sinA)cosA

(cos>A+sin® A)+2sin A +1
- (1+sinA)cos A

1+2sinA+1  2+2sinA
(1+sinA)cosA  (1+sin A)cosA

2(1+sinA) 2
(1+sinA)cosA cosA
= 2secA=R.H.S.

Hence, L.H.S.=R.H.S.

tan 6 N cot O
(m)l—cote 1—tan 6

[Hint : Write the expression in terms of sin 6

=1+secl cosech.

and cos 0]
LHS, - tan & cotd
S T 1—cotd 1-tan®
sin @ cosé
cosd n sin @
= 1_0056’ 1_sint9
sin @ cosf
Sin 9 COSH
cosd sin®
= sin@-cos@ cos@—sinf
sin @ cosd
sin @ sin @ cosé cos @
X X

= +
cos@ sinf—-cos@ sinf cosf—sinf

sin® @ N cos’ 0
cos@(sind—cosf) sinB(cosd—sinf)

sin” @ 3 cos’ 0
cos@(sind—cosf) sinf(sind—cosb)

sin® @ —cos® @

cos d.sin (sin 8 — cos )

(sin@—cos 6’)(sin2 0+ cos® 6 +sin 6.cos 0)
cos@sin @ (sin@ —cosb)

sin® @+ cos? @ +sin6.cos O

sind.cos @
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1+siné.cosé
sind.cos @

1 sind.cos @

sin@.cos@ sinf.cosl

=secH.cosecH+1=R.H.S.
Hence, L.H.S.=R.H.S.

l+secA sin’A

(iv) secA  1—cosA
[Hint : Simplify LHS and RHS separately]
LHS = 1+secA
SR secA
1 cosA +1
1+ -_—
cosA __ cosA
= 1 1
CcosA COsA
=1+cosA
sin?A  1—cos’A
RHS. = =
1—cosA 1-cosA
(14+cosA)(1-cosA)
- (1—cosA)
=1+cosA
Hence, L.H.S.=R.H.S.
AlternativeMethod
sin? A 1-cos’ A
RHS. =

N l-cosA l-cosA
(14+cosA)(1-cosA)
- (1—cosA)

+ =1+
1 t+tcosA=1 N

secA+1 I+secA

secA
=R.H.S.
Hence, L.H.S.=R.H.S.

cos A—sin A+1 .
(v) cos Atsin A_] — cosec A+ cot A, =using

secA

the identity cosec?’ A=1 + cot’ A.
cos A—sin A+1

LHS.= cos A+sin A—1

Dividing N'and D' by sin A, we get

cosA —sinA +1

sinA
= CcosA +sinA —1
sinA
CcosA 3 sinA N 1
sinA _ sinA  sinA
= cosA N sinA B 1
sinA sinA sinA

cotA —1+ cosecA
cotA +1—cosecA

cot A +cosecA -1
CcotA —cosecA +1

(cot A +cosec A)— (coseczA - cotZA)
B cot A —cosecA+1

(cot A+cosecA)—(cosecA—cot A)(cosecA-cotA)
n cotA —cosecA+1

(cotA+cosecA)[1—(cosecA+cotA)]
- (cotA—cosecA+1)
=cotA+cosec A=R.H.S.
Hence, L.H.S.=R.H.S.

) l+sinA At tan A
(vi) T_sinA _S¢¢ tan A.
~[1+sinA
~Vi-sinA

LH.S.

_\/1+sinAX1+sinA
“Vi-sinA 1+sin A

B /(1+sinA)2
1-sin® A
B /(1+sinA)2
cos® A
B (1+sinAj2 B 1+sin A
B cos A ~ cosA

1 N sin A
cosA cosA
=secA+tan A=R.H.S.
Hence, L.H.S.=R.H.S.
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 sinf-2sin’ @ 1 _ 1
(viD) 2cos® O—cosf tan 0 RHS. = tanA+cotA sinA N C?S A
cosA sinA

sin@—2sin> 6
=% 1 cos Assin A
LHS. 2cos’ O—cos

_ sin? A+ cos’ A sin? A+cos® A

sin O(1—2sin> 0) cosA  sinA
 cosf(2cos? 1) =cos A.sin A.
Hence, L.H.S.=R.H.S.
- sind [1-2(1-cos™ 0)] l1+tan® A) (1-tanA)
cosf 2cos?0-1 (x) l+cot? A) L1=cotA
[1-2+2co0s’ 0 L Lrtan®A
—tan®. L 2cos?0-1 o 1+cot® A
'2 291 L
=tan 0. 0032 __} sec’A _cos’A
| 2cos” 01 = coseciA 1
=tan 0 =R.H.S. sin’A
Hence, L.H.S.=R.H.S. .2
(viii) (sin A + cosec A)>+ (cos A + sec A)’=T7 + __ 1  sin"A
tan’ A + cot’ A cos? A 1
LHS. 2 A
= (sinA + cosec A)* + (cos A + sec A)> = sz —tan? A
= (sin® A + cosec? A + 2 sin A. cosec A cos” A
+ cos? A+sec? A+ 2 cos A. sec A |- tan A2
= (sin? A+ cos> A) + 2 sin A. cosec A. RHS. = (ij
+2 cos A. sec A + cosec? A + sec? A 1+tan A
=1+2 +2+(cot? A+ 1)+ (tan’ A+ 1) ) .
=5+1+1+cot? A+tan’A 1_sinA cos A—sin A
=7+tan* A+cot? A=R.H.S. cos A cos A
Hence, L.H.S.=R.H.S. = - cosA | =| sin A—cos A
(ix) (cosec A—sin A) (sec A—cos A) sin A sin A
_ . . 2
= tan A+ cot A _ cos A—sin A>< sin A j
. A in A—cos A
[Hint : Simplify LHS and RHS separately] cos S AT cos
LH.S. =(cosec A—sinA) (sec A—cosA) cos A—sin A sin A
sin A—cos A cos A

= .1 —sin A ! —cos A
sin A cos A
1-sin? A |[ 1-cos? A

- sin A cos A

( smAj sm A
cos’ A sin? A cosA cos> A

N sin A 8 cos A ~CosA.sin A, =tan’A, Hence, L.H.S.=R.H.S.

—(sin A—cos A) sinA)’
sin A—cos A cos A
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Additional Questions

Q.1.Simplify (1 + tan?0) (1-sin@) (1+ sin®)
Ans. (1+tan?0) (1—sin 0) (1+ sin0)

= sec? O(1 — sin® 0)

=sec? 0 x cos’ O

=1.

Q.2.1f 2sn?0—co0s?0 = 2, then find thevalue of

0.
Ans. 2sin’ 0 —cos’ 0 =2
= 2sin? O — (1 —sin?0) =2
= 2sin?0—1+sin’0 =2
= 3sin?0-1 =2
e 3
= sin =3
= sinf=1=6=90°.
Q.3. Show that tan* 0 + tan? @ = sec’@ — sec?0.
Ans. LHS =tan*0+tan?0
= tan® O (tan%0 + 1)
= (sec?0 — 1)(sec? 0)
= sec’® — sec?0
=RHS.
cos? (45° + 0) + cos* (45°— )
Q4. Show that ™= ¢00 1 9) tan(30°— 0)
=1
cos? (45° + 0) + cos* (45°—6)
Ans.LH.S=

tan(60° + 8) tan(30° — )

008> (90— (45°+0)) +cos® (45° - 6)
" tan(60°+ 6) tan(90° — (60° — 6))

sin?(45°—6)+cos” (45° - 6)
tan (60°+ @) cot (60° +6)

1
1
=1=R.H.S.
Q.5. Express cot 85° + cos75° in terms of
trigonometricratio of anglesbetween 0° and 45°.
Ans. We have : cot 85° + cos 75°
=cot (90°—05°) + cos (90° — 15°)
=tan 5° +sin 15°
[ cot (90° —0) =tan 6 and cos (90° —0) = sin 0]
which is the required result.

3

Q.6.IfsinA= , find thevalueof 2 cot?A —1.

N

AnNs. We have : sinA = ? =sin 60°.

= A=60°
2cot?A-1
2 cot? 60° -1
1 2
2(—J .
V3
2><l—1
3
2. .1
3 3

Q.7. Given that sin@ + 2 cos9 = 1, then prove
that 2sin@ —cosB = 2.

Ans, Given sinf+2cosO=1
Squaring on both sides, we get
(sin® +2 cosB)* = 1
= sin0+4cos’0+4sind.cos0= 1

= (1-co0s’0) +4(1-sin’0) + 4 sinO . cos O =1
(sin’0 + cos? 6 =1)
= ¢0s’0—45sin’0 +4sinb . cos 6 =—4
= 4sin?0+cos’0—4sind . cos 0 =4
(2 sinb — cosB)* =4
[+ b?>—2ab=(a—b)*]
= 2 sin? — cosf =2
Hence Proved.
Q.8.tan 6 + tan (90° —0) = sec 0 sec (90° —0).
Ans.LHS =tan 6 +tan (90°-0)
tan © + cot O

sinf cos@
— +

cosd

sin @

sin® 0+ cos’ @
sin @ cos &

1
 sinfcos 6

=sec 0 cosec 0
=sec 0 sec (90°-0)
=RHS (Proved).
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Q.9.Iftan @ +secO =1, then provethat sec0 =

12 +1
o
Ans. tan 0 +sec 0 =1
= tanO=1|—sec O
Squaring both sides, we get
tan> 0 =1>+sec’0—2l secO
= sec’0 — 1 =12+ sec?0 -2l sec 0
= -1 =1>+2'secH
= 2'sec O =1>+1
12 +1
= sec O o
Q.10.1f 1+sin?0 =3sn 8 cos6, then provethat
_ 1
tan@=1or 5

Ans. 1 +sin’0=3sin 6 cos 6
Dividing both sides by cos?0, we get

1 sin% 0 _ 2sin0 cosd

cos20  cos?0 cos0
sin? 0 + tan’0 = 3 tan 0
(1+ tan®0) + tan? 0 = 3 tan O
(sec’0 =1 +tan’ 0)

Uy

1+ tan?0 + tan’0 = 3 tan O
1+2tan’0=3tan 0
2tan’0—3tan0+1=0
2tan’0 —2tanO—-tanO+1=0
tanO (tanO—1)—(tan0—1)=0
(tan©0—-1)(2tan6-1)=0

uuuudy

U

1
tan0=1, E . Proved.

Multiple Choice Questions

Q.1. Themaximumvalueof sin@is:

I V3
@7 (b) =
1
©1 G
Ans. (c)
Q.2. Iftanx=sn45° cos45° +sin 30° than x equal
to:
(a)45° (b)90°
©30° @
Ans. (a)
Q.3. Thevalueof sin?60° —sin?30° is:
1 oL
(@) 5 O
3 02
© 5 @7
Ans. (a)

3
Q4. IfA+B=90°cotB= Z,then tanAisegual to:

5 1
(a) 3 () 3

3 4 1
© 7 @7
Ans. (c)
Q5. Inright triangleABC,AB =6Y3cm, BC =6
cmandAC =12cm. ZAisgivenA.

(2)90° (b)45°
(c)30° (d)60°
Ans. (c)
Q.6. If x=aco0s6,y=b*?*+a?y—a?h?isequal to:
(@1 (b)-1
(©0 (d)2ab
Ans. (c)

Q.7. If Aisan acuteangleof AABC, right angled at
B, then thevalueof sinA + cosAis:
(a) equal to one (b) greater than one
(c) less than one (d) equal to two

Ans. (b)

Q.8. Ifsec2A =cosec (A —27°) where2A isan acute
angle, then themeasureof ZAis:

(a)35° (b)37°
(c)39° (d)21°
Ans. (c)
Q.9. Iftan @+ cot 6 =5, then thevalueof tan?0 + cot?
0 is
()23 (b)25
(c)27 @1

Ans. (a)



