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EXERCISE 8.1

1. In AABC, right angled at B, AB =24 cm, BC =7 cm. Determine:

C
25 cm
7 cm
A
24 cm <
(i) sin A, cos A (ii) sin C, cos C

SOLUTION:

In A ABC, by Pythagoras theorem, we have
AC? = AB* + BC?

=(24 cm)’ +(7cm)’

= (576 + 49) cm’

=625 cm’

= AC =+/625 =25 cm

. BC 7 AB 24
iy simd=——=—gnd cosd=—=—
0 ACc 25 " AC 25
) 24 BC 7
ii) sinC =——=— C=2""~—
(11) 1C s and cos C 23

2. In figure, find tan P — cot R.

12 cm 13 cm
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SOLUTION:

In APQR, by Pythagoras theorem, we have
OR? = PR* - PO’

=(13)" -(12)*

=169-144 =25=> OR =~/25 =5cm

OR OR_5 5

Hence, tanP —cotR =
PO PO 12 12

. 3
3. IfsinA= 1 calculate cos A and tan A.

SOLUTION: c
Given that: sin4 =%
. 3k .
Let sind = —, where £ is a real number.
4k 3k 4k
In AABC, by Pythagoras theorem, we have
AB* = AC* - BC’?
= (4k)’ - (Bk)’
( Z ( 2 ) B A

=16k~ -9k
=7k
= AB =~7k* =7k
Hence,

AB Tk 7
cosd=——=——=—

AC 4k 4
and

BC 3k 3
tan A=—=——=—

AB 1k 7

4. Given 15 cot A =8, find sin A and sec A.
C
15k
B A

8k
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SOKUTION:
Given that: 15 cotA=8

:>cotA=i
5

Let cot4d = % , where £ is a real number.

In AABC, by Pythagoras theorem, we have
AC? = AB* + BC?

=(8k)* +(15k)°

= 64k* + 225k

=289k

= AC =~289K" =17k

Hence, sinA=£:ﬂ=1—5 and secA=£=ﬂ=l—7
AC 17k 17 AB 8k 8

1
5. Given sec = 13 , calculate all other trigonometric ratios.
C

13k

B 12k A

SOLUTION:

13
Given that secd =—
12

Let secd = % , Where £ is a real number,

In AABC, by Pythagoras theorem, we have
BC? = AC? - 4B’

=(13k)* = (12k)*

=169k> —144k*

=25k
Hence, siné’:B—C:i:i
AC 13k 13
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AB 12k 12
cosf=—=—=—
AC 13k 13

BC 5k 5
tanf=——=—=—
AB 12k 12

AC 13k 13 AB 12k 12
coseccd=——=—-=— andcotb=—=—=—
BC S5k 5 BC 5k 5

6. If ZA and ZB are acute angles such that cos A = cos B, then show that ZA = /B.
Q D

SOLUTION:
Given that: cos4 = cosB
cosd = cosB
AP BC
[ p—
AQ BD
AP AQ
BC BD

AP _ A0 _
8¢ BD

Therefore, AP = k(BC) and AQ = k(BD)
Now, in A APQ and A BCD

PO \JAQ*-A4P* _/(k-BD)* —(k-BC) kx/BDZ BC* _
CD Bp*-BC*  [BD*-BC* JBD? - BC*
From the equation (i) and (ii), we get

AP _AQ PO

BC BD CD

So, AAPQ ~aBCD

[SSS similarity criteria]

Hence, £ A=B

7
7. If cotl = 2 evaluate:

(1 + sin@)(l - sin6’)
@ (1+cos@)(1—-cosb)

(ii) cot’d
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SOLUTION: C
) 7
Given that: cotf = Py
Tk )
Let cotd = g , where £ is a real number. 8k
In AABC, by Pythagoras theorem, we have o
AC* = BC* + AB* = (8k)* +(7k)* = 64k> +49k* =113k” B ” A

= AC =~/113k* =113k
(1+sin@)(1-sind)
(1+cos@)(1-cosh)

(i)
2
(1+ 8 j[l_ 8 j 1_( 8 j |64 113-64
_U i3 V113 ) _ 13) " 113 113 4
7 7 7 ¥ | 49 113-49 64
_ -2

(”JmJ(l mj 1_( 113) JERNRE

(ii) cot’6

2
=(coth)’ = (Zj A%
8 64

2
8. If3 cot A =4, check whether w = cos’A -sin’A or not.
1+tan’A
C
3k
B A
4k

SOLUTION:
Given that: 3cotd =4

:>cotA=i
3

Let cotd = % , where £ is a real number.

In AABC, by Pythagoras theorem, we have

, +9198103 37915
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AC* = BC* + AB* = (3k)* + (4k)* =9k* +16k* = 25k*
= AC =+/25k* =5k, therefore,

(3Y 9 16-9
l—tanzA: 4) _ E: 16 _ 71
2 2
1+tan~A4 - 3 1+2 16+9 25
16 16

and

cos’A—sin’Ad = [ijz _(3)2 = E—i = M = l
5 5 25 25 25 25

Hence, ——— = cos*4 —sin’4

9. In triangle ABC, right angled at B , if tanA = 1 , find the value of:

3
C
1k
B Bk A
(i) sinA cosC + cosA sinC (ii) cosA cosC — sinA sinC

SOLUTION:

Given that: tan4d = L

3

Let tand = Ak , where k£ is a real number.
3k

In AABC, by Pythagoras theorem, we have
AC? =BC*+ 4B’

= (1k)* + (J3k)’

= k> + 3k

=4k

= AC =4k* =2k
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(1) sinA cosC + cosAsin C
1 1 3 3 1 3 1+3 4
+—X—= TZZ:].

= —X— = — —
2 2 2 2 4 4
(i) cosA cosC — sinA sinC

BN V3B

T 272 2 2 4 4
10. In APQR, right-angled at Q, PR + QR =25 ¢cm and PQ =5 cm. Determine the values of sinP, cosP

and tanP.
R
25 —x
X
P
Q 5 cm
SOLUTION:

Given that: In APQR, angle Q is right angled.
Let QR = x, therefore, PR =25—-x

In APQR, by Pythagoras theorem, we have
PR* = PQ* + OR?

=25-x)" =05 +(x)’

= 625+x> —50x =25+x"

= 625-50x =25
=50x=600=x=12
= (0R=12
Therefore, PR =25-12=13
Now, sinP=@=£,

PR 13
cosP:Q:i

PR 13

and tanP=%=£

PO 5

11. State whether the following are true or false. Justify your answer.

(i) The value of tanA is always less than 1.

(ii) secA = % for some value of angle A.

{, +9198103 37915 _ ) Ve pcadry
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(iii) cosA is the abbreviation used for the cosecant of angle A .

(iv) cotA is the product of cot and A .

(V) sin@ = g for some angle 0.

SOLUTION:

(1) False,

Because, tan 60° = /3 > 1

(i) True,

Because, secd = — Hyp?tenuse and we know that hypotenuse is always greater than adjacent side.
Adjecent side of angle 4

(111) False,

Because, cos4 is used for cosine of angle A .

(iv) False,

Because, cot4 is used for cotangent of angle 4.

(v) False,

Because, sinf = Opposite side of angle 4 , we know that hypotenuse is always greater than opposite side.

Hypotenuse

EXERCISE 8.2

1. Evaluate the following:

(i) sin 60° cos 30°+sin 30° cos 60°
(ii) 2tan*45° + cos?30° — sin®60°
(i) cos45°
sec30° + cosec30°
sin30° + tan45° — cosec60°’
sec30° +cos60° + cot45’
5c0s>60° +4sec’30° —tan’45°
sin*30° + cos*30°

(iv)

)

SOLUTION:

(1) sin 60° cos 30°+sin 30° cos 60°

Putting the value of each trigonometric ratios, we get

LlIORRES
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(ii) 2tan”*45° +cos*30° —sin’60°
Putting the value of each trigonometric ratios, we get

2 J{T 2 4 4

cos45°

(ii1)
sec30° +cosec30°
Putting the value of each trigonometric ratios, we get

1 1
G _ B
2 45 2423 V2(2+243) 224276
V3 B
B 2326 2J6-218 _2J6-6v3 _—2(W2-6)
T2 +246 242-246 T2y -2J6)}  8-24 _16
_3W2-6
8
(iv) sin30° + tan45° — cosec60’
sec30° +cos60° + cot45®
Putting the value of each trigonometric ratios, we get
1 2 f3+23-4
i+1_7 YT T&,
2 ﬁ 23 _33-4
L 431243 T33+4
\/— 2 a3
_3V3-4 33-4 27-123- 12J§+16 43-24\3 _43-24\3
T3B+4 3WB-4 (33)* - 27-16 11
w) 5c0s%60° + 4sec’30° —tan*45°
sin?30° + cos?30°

Putting the value of each trigonometric ratios, we get

1Y 2 Y
5(2) +4(\/_j — (1) 5 E—l 15+64-12
3 _4 3 12 _67
2
1Y \/5 l+é ﬂ 12
ol i 4 4 4

2

Veda Academy
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2. Choose the correct option and justify your choice:

. 2tan30° _
D S tant30°
(A) sin60°
(B) cos60°
(C) tan60°
(D) sin30°

... 1-tan®45°
® Fantas
(A) tan90°
B)1
(C) sin45°
D)o

(iii) sin24 = 2sinA is true when A =
(A) 0°
(B) 30°
(C) 45°
(D) 60°
. 2tan30°
M A an30°
(A) cos60°
(B) sin60°
(C) tan60°
(D) sin30°

SOLUTION:

2tan30°
1+ tan®30°
Putting the value of each trigonometric ratios, we get

2(%)%% 6 _\3

(L ey
NE) 3 3
We know that sin60° = 73 , hence the option (A) is correct.
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... 1—tan’45°
i) ———

1+tan’45°
Putting the value of each trigonometric ratios, we get
1-(1)° 1-1_0_

1+ 141 2
Hence, the option (D) is correct.

(iii) sin24 = 2sin4

We know that sin0 =0, hence, the option (A) is correct.

. 2tan30°
(lV) ﬁ
1—-tan30
Putting the value of each trigonometric ratios, we get

1] 2 2

We know that tan60° =+/3 , hence, the option (c) is correct.

3. If tan(A+B)=+/3 and tan(4-B)

&=

,0°<A+B>90°,A > B, find 4 and B.

SOLUTION:

Given that: tan (A - B) =3
= tan(A4+ B) = tan60’ [ tan60° = /3 ]

= A+B=60° .. ()
) 1
Given that: tan(A4A—-B)=—
(4-5)=
1
=tan(A—-B)=tan30° |- tan30'=—
(4-5) [ |
= A-B=30° ... (1)

Solving the equations (i) and (i1), we get
24=90"= A =45

From equation (1), we get
45°+B=60" = B =15

Hence, 4A=45" and B=15°

OFA] L
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4. State whether the following are true or false. Justify your answer.

(i) sin (4+B) = sinA + sinB

(ii) The value of sinf increases as @ increases.
(iii) The value of cos@ increases as 6 increases.
(iv) sind = cos@ for all values of 0.

(V) cotA is not defined for 4= 0°.

SOLUTION:

(1) False,
Let A=30" and B =60’
Therefore, LHS =sin (A +B ) =sin (30° + 60°) =sin90° =1 and

RHS =sind4 + sinB = sin30° + sin60° =%+§ = 1+2\/§

#1

Hence, sin( 4+ B)# sind +sinB
(ii) True,

VN PIUYRIED [RTRUSNEY < I o
As we know that sin0° = 0,sin30° = > sin45” = —,sin60" = — and sin90° = 1. Hence, for the increasing

2 2

values of 4,siné is also increasing.
(111) False,
o . 3 C C 1 ]
As we know that cosO’ =1,cos30 =7,cos45 =$,cos60 =5 and cos90° =0 Hence, for the

increasing values of @,cos@ is decreasing.

(iv) False, “. c0os30" = ? , but sin30° =%

(v) True, “ tan0° = 0, we know that cot0’ = =—, which is not defined.

tan0° O

Veda Academy
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EXERCISE 8.3

1. Express the trigonometric ratios sinA, secA and tanA in terms of cotA.

SOLUTION:
(1) sinA
=+/sin’ 4 = ! 5 {.‘sinA= ! }
cosec A cosecA
1
it 4 [ cosec* 4 =1+ cot? A]
+co
3 1
\1+cot® 4
(i1) secA

Vsec? 4
VJ1+tan® 4 [ sec’ 4=1+tan’ A]

[ tan 4 =

cotA}

(111) tan 4 =

cot 4

stan 4 =
[ cot A}

2. Write all the other trigonometric ratios of ZA in terms of secA.
SOLUTION:
(1) sinA
=sin® 4
=V1-cos* 4

[ sin® 4 =1-cos’ A]

550 I
¢, +9198103 37915 | oy Vecaacademy
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[ cos 4 = }
sec 4

3 1
sec’ A
_\/sec2 A-1_ Jsec? A1
sec’ A sec A

=/l

(i1) cosA
1
sec 4

cosAd=

[ cosAd= }
sec 4

(iii) tanA =+/tan* 4
=+/sec’ 4-1

(iv) cosecA = /cosec’ A
=+/1+cot” 4 [-cosec’ A=1+cot’ A]

=.[1+ 12 [-cot A= ]
tan” 4 tan 4

= 1++ [~ sec’ A=1+tan” 4]
sec” A—1

_ [sec? A-1+1  secA

\ose? A1 Jsec? 4-1
(V) cotA=+/cot’ 4

/ 1 1
= > rcotd =
tan” A tan 4
=, /ﬁ [ sec’ A =1+ tan? A]
sec” A—

B 1

- \sec? A1

> emn ¢, +9198103 37915
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3. Choose the correct option. Justify your choice.

(i) 9sec’A — 9tan’A =

A1

B)9

(OF.

(D)0

(ii) (1 + tan0 +sec0) (1+cot® — cosecO) =

A0

B)1

(©)2

(D) -1

(iii) (secA + tanA) (1 — sinA)=

(A) secA

(B) sinA

(C) cosecA

(D) cosA

(iv 1+tan’A _
1+cot’A

(A) sec’A

B) -1

(C) cot’A

(D) tan’A

SOLUTION:

(1) 9 sec’A — 9 tan’A
9 sec’A —9(sec’A —1) [~ 1 + tan’A = sec’A]
=9sec’A—9sec’A+9
=9

Hence, the option (B) is correct.

(i) (1+tan@+sec®)(1+cotd —cosec)

=1+cot @ —cosecO + tan @ + tan @ cot @ — tan Bcosecl + sec B + sec B cot 8 — sec BcosecO

cosd 1 sin @ N sin @ 1

1 coséd 1 1

=1+ - - X——+ + X———— X —
sin@d sin@ cosl cos@ sinf cos@ cos@ sinf cos@ sind
cosd 1 sin @ 1 1 1

=1l+—— +1- + — ——
sind sin@ cosé cos@ cosf sinf sinfcosf

Veda Academy
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cos@ sind 1
=1+ + +1-

sin@ cosé sin @ cos d
cos@ sinf 1

=2+

sin@ cos@ sinfcosld

2 =2
—4 58 Q+sm o-1 [~ cos’@+sin’ @ =1]
sind cos @
1-1
sin & cos
=2+0=2

=2+

Hence, the option (C) is correct.

(ii1) (sec A+tan A)(1 —sin A)

=( L, SinAj(l—sinA)

cosd cosA
(1 +sin 4
cos 4

j(l—sin A)

B 1—sin® 4
cos 4

2
cos” A
= =cos 4

cos 4

Hence, the option (D) is correct.

2
(iv) 1+tan” 4
1+cot* 4
sec’ A

= T [ cosec* A =1+ cot® A,sec’ 4=1+tan’ A]
cosec

1
_ (coszAj __ 1 sin’4

B 1 cost A 1
sin’® 4

Hence, the option (D) is correct.

=tan’ 4

4. Prove the following identities, where the angles involved are acute angles for which the
expressions are defined.

. 1 —cosH
(i) (cosec® —cotf)?> = T 2226

... cosA 1+sin4
(i) +

ii - =2sec A4
1+sin A4 cos 4

(i) tan @ cotd

+ =1+secBcosect
l1-cot@ 1—tand

Veda Academy
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[Hint: Write the expression in terms of sinf and cos0]

l+secA  sin’ 4

(iv) =
sec A 1-cos A4
[Hint: Simplify LHS and RHS separately]
) cosA—sin A+1
cos A+sin A—1

(vi) ,/1+S%HA =sec A+tan A
1-sin 4

sin@—2sin’ B
2cos’ @—cosf
(viii) (sin 4+ cosecA)’ +(cos A+sec A)* =7 +tan” A+cot’ 4
1

tan 4 + cot 4
[Hint: Simplify LHS and RHS separately]

2 2
) 1+ tan A_(l tanA) — tan® A

= cosecA + cot A, using the identity cosec’ A =1+cot’ 4

(vii) an @

(ix) (cosecA—sin A)(sec A—cos A) =

l+cot’ 4 (1-cot4
SOLUTION:
1—cos@
i) (coscecOd—cot ) =
(@ ( ) 1+cos@

LHS = (coscec —cot 0)*

(1 cos 2_ 1-cos@Y
_(sinﬁ_siné’j _[ sin @ j
~ (1-cos8)’
~ sin’0

~ (1-cos8)’
~ 1—cos’@
_ (I=cos@)(1—cosb)
- (1-cos@)(1+cos )
_1-cos®
 1+cos®

[ sin* @ =1—cos? 0]

= RHS

(11) cos 4 +1+SlnA=2SGCA

I+sin4 cosA4

cos A +1+sinA
l+sin4d  cos4
_cos’ A+(1+sin 4)°

~ (I+sin4)cos 4

LHS =

[ 550 e
., +9198103 37915 | O i
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_cos® A+1+sin’ 4+2sin 4

(1+sin 4)cos 4
_ 1+1+2sin4
(1+sin A)cos 4
_ 2+42sin4
(1+sinA)cos 4
_ 2(1'+ sin 4) _ 2 —sec A= RHS
(I+sinA4)cosA cos A
(111) tan & + coto =1+secHcosect
l-cotd 1-tané
LHS — tan 6 N cotd
l-cot@ 1-tan@
sin@ | [ cosé
_|_ cosé + sin@
| cos 0 - sind
sind | | cosé
sin @ [ cosé
_ cos@ + sin
sin@—cos @ cos@—sin @
sin @ cos @
sin’ @ cos’ @

" cos O(sin@—cos®) sinf(cosd—sinb)

s 2 2

= s.m 4 —— (?OS 4 [ (cos@—sin @) =—(sin@ —cosH)]

cos@(sin@—cos@) sinB(sinf—cosb)

S 3 3
= s1'n o .COS g [ a b’ =(a—b)(a2+b2+ab)}

cos @sin @(sin O —cos )

(sin @ —cos B)(sin® @ + cos” @+ cos Hsin
= ( ) [ sin® @ +cos” 0 = 1]

cos @sin B(sin @ —cos O)

_ (I+cos@sin )

cos@sinf
= ! cos fsin 0 =secBcosecd +1= RHS

= +
cos@sinf cosfsinf

(iv) Ltseed _ sin® 4
sec 4 1-cos 4
1+sec 4

sec 4

LHS =

L, +9198103 37915
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I+ !
___cosd
1
cos A
cosA+1
__cos4d
1
cos A
_l+cos4
S
:1+cosAx1—cosA
1 I—cos 4
_1-cos’ 4
" 1-cos A
_ sin’ 4
" 1-cos 4
= RHS

v) cosA—sin A+1
cos A+sin A—1
cos A—sin A+1

= cosecA + cot A

LHS =

cosA+sin A—-1
_ cot A—1+ cosecA
~ cot A+1-cosecA
_ cot A+cosecA—(1)
~ cot A+1—cosecA

[Dividing Numerator and Denominator by sin 4]

cot A+ cosecA— (coseczA —cot? A) , )
= [ cosec A—cot" A= 1]
cot A+1—cosecAd
_ cot A+ cosecA—(cosecA+cot A)(cosecA—cot A)
cot A+1—cosecA
_ (cot A+cosecA)(1—cosecA +cot A)
1—cosecA+ cot A

=cot A+ cosecA = RHS

(vi) ,/HS%HA =sec A+tan A
1-sin 4

LHS = 1+s¥nA

1-sin 4
_\/1+sinAX1+sinA_ (1+sin 4)°
1-sin4 1+sinA4 1—sin’* 4
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. 2
=, f% [ 1-sin’® 4 = cos’ A]
cos

_1+sinA

cos 4

= ! +SmA:secA+tanA:RHS
cosd cosAd

sin@—2sin’ @ B

2cos’@—cosh
sin@—2sin’ @
2cos’ @ —cos 6

~ sin6’(1—2sin2 6’)

- c059(200320—1)

B sin6(1—2sin’ 0) [

- cos [ 2(1-sin’ 0) 1]

~ sin6’(1—2sin2 6’) ~ sin6?(1—23in2 49)

- cos6’(2—25in2 9—1) - cos@(l—Zsin2 0)

_sin@

= =tand = RHS
cos @

tan @

(vii)

LHS =

“rcos’ @ =1—sin? 19]

(viii) (sin 4+ cosecA)’ +(cos A+sec A)* =7 +tan”> A+cot” 4
LHS = (sin 4 + cosecA)’ + (cos A +sec A)’
=sin’ A+ cosec’ A+ 2sin AcosecA+cos® A+sec’ A+2cos Asec A
= (sin2 A+ cos’ A) +cosec’ A+2+sec’ A+2
[ cos Asec A =1,sin AcosecA =1]
=1+(1+cot’ A)+2+(1+tan’ 4)+2| - cosec’ 4 =1+cot’ A,sec’ A=1+tan’ A]
=7+tan” A+cot’ 4= RHS

1

tan A+ cot A
LHS = (cosecA —sin A)(sec A—cos A)

1 . 1 1—sin* 4 \( 1—cos* 4 cos®> A4 \[ sin® 4
=] — —sin A4 —cos A |= - = 3
sin A cos A4 sin A cos 4 sin A cos A4

=sin Acos 4

(ix) (cosecA—sin A)(sec A—cos A) =

1

=RHS=———
tan A+ cot 4

Veda Academy
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1 1 1
_(sinA_i_cosA)_ sin® A+ cos® 4 _[ 1 )
cosd sinA cos Asin A cos Asin A

=cos Asin 4... (ii)

From the equation (i) and (ii), we get, LHS = RHS

(x) 1+tanzA=(1—tanAj2=tan2A
I+cot” 4 I—cot 4

_1+tan2A

1+cot’ 4

_ sec’ 4

~ cosec’ A

LHS

( : j
2 2
_Aecos A) 1 S A nt 4= RHS

B 1  cos® A
sin® 4

, 1_sinA ’ cosA—sinA4 Y . ’ ,
Now (l—tanA] _|_cosd | _| __cos4 =(cosA—smA>< sin A J
"\ I—cot 4 | cos4 sin 4 —cos 4 cos A sin A—cos 4
sin A4 sin A4
. 9 2 . 2
=(_smA—cosA>< ' sin 4 j =(_s1nA] _ a0 ORTIS
cos A sin A —cos A cos A

Veda Academy
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