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1. Inright angle AABC, we have
AB=24cm,BC=7cm
Using Pythagoras theorem, we have 4

AC* = AB*+ BC?
= AC*=24>+7" 24 em
=576 +49 = 625 = 25°
= AC= 25§1Cn , B “em  C
(i sinA=—=— _AB_24
AC 25 AC 25
(i) sinC= AB_24 , cosC = BC_7
AC 25’ AC 25
2. Inright angle APQR
Using Pythagoras theorem, we have
QR?= PR? - PQ?
= QR*=13%-122=(13-12)(13+12) =1x25=25
QR=+25=5 cm
Now, tanP:%ZE, co’cR=%=i
PQ 12 PQ 12
5 5
tanP—-cotR=—-—=0
12 12
3. Inright angle AABC, we have A
sinA = E = E
AC 4 4k

Let BC = 3k units and AC = 4k units

Using Pythagoras theorem, we have

AB*=AC*- BC B 3 C
= (4k)? - (3k)* = (4k - 3k)(4k + 3Kk) = k(7k) = 7k*

= AB=+7k* =7k

AB 7k _\7
Cos A= —_— =
AC 4k 4
BC 3k 3
Also, tan A =
"Ik 7

4. Inright angle AABC, we have A
15cotA=8 = cotA=8/15

AB 8
= cotA=—=—

BC 15 8k

Let AB = 8k units and BC = 15k units
Using Pythagoras theorem, we have

AC*= AB* + BC? Br—m—C
2 2 2 2 2

= (8k)% + (15k)% = 64Kk> + 225Kk* = 289K* = (17K)

= AC= \(17k}* =17k
oo BC_15k _15 . . _AC_17k 17

AC 17k 17 AB 8 8
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5. Consider a right angled AABC
with ZB =90°
Let ZA=0and sec6=13/12 13k
AC _13 12k
AB 12
Let AC = 13k units and -
AB =12k units B C
Using Pythagoras theorem, we have
BC?=AC?- AB*> = BC*= (13k)* - (12k)*
= (13k - 12k) (13k + 12k) = k(25k) = 25k* = (5k)*
= BC=4/(5k)* =5k
. BC 5k 5
sin@ =
AC 13k 137
AB 12k 12 BC 5k 5
cotd = —=—, tan0 =
BC 5k 5 AB 12k 12
AB 12k 12 AC _13k _13
cos0 = cosec 0 =
AC 13k 13’ BC 5k 5
6. Letus consider a right AABC, ZC =90°
Now, cos A = — and 4
AB
BC
cos B=——
AB
Since, cos A = cos B
AC_BC_ e pe ; .
AB AB

Now, in AABC, two sides AC and BC are equal.
Their opposite angles are also equal. Hence, ZA = /B
7. Letinright AABC, /B =90° and ZA = 0.

Given, cot9=Z = £=Z A
8 BC 8 N

Now, let AB = 7k units

and BC = 8k units

By Pythagoras theorem, we have m
AC*= AB* + BC? = (7k)* + (8k)* Boo&k C
= AC =149k + 64k =\113k% =113 k
sin9=£=i= 8 and
V113k V113
cos 0= AB = _ 7k = 7
J113k V113

Now,
) (145sin0)(1-sin®) _1- sin”@

(1+cosB)(1-cosB) 1-cos’6



1_( 8 )2 | 64 113-64 49
__\113) T3 _ 113 _113 .49
113-49 ~ 64 64

7\ 49
1-|—| 1133
( /_113) 13 113 113

2
7 4
(ii) cot®> 0= (—) = el
8 64
8. Letinaright-angled AABC, ZB =90°. c
Now, 3 cot A = 4 (Given)
L oAt o AB_4
cotA= 3 BC 3 3k
Now, let AB = 4k units
and BC = 3k units A T B
Using Pythagoras theorem, we have,
AC?= AB? + BC? = (4k)* + (3k)?
2 .
= AC=+16k> +9k2 =/25k2 =/(5K)" =5kunits
BC 3k _3 AB 4k 4
inA=—— = ===
Now, sin AC 55 AC 5k 5
Also, tan A = BC 3k _ 3
AB 4k 4
Now, to check the given equation,
1—(3)2 1_2 16-9 7
LHS. = 1-tan® A 4) _~ 16 __16 _16_7
T 1+tan’A 1 3)? 1_1_2 16+9 25 25
MW 16 16 16
RH.S. = cos’A - sin®A
2 2 _
z(é) _(E) _l6 9 197 _1ys
5 5 25 25 25 25
2
% =cos? A—sin® A
1+tan” A “
9. Inright AABC, ZB =90°
1 :
tanA=— (Given)
V3 Bk
BC_1
AB 3
k B

Now, let AB = V3 k unitsand BC = k urclits
Using Pythagoras theorem, we have
AC*=AB*+BC’

= AC?=(V3k?+k?

= AC = V3Kk2 + k2 =~4k? = 2k

Now, smA——Czizl
AC 2k 2

_AB_\3k_+3

CAC 2k 2

AB_ Bk J’ BC _k _1
= 0s C = ~_2
Also, sinC = AC 2k 2 AC =5k 2

(i) sinAcosC+cosAsinC

11J—J—1

22" Ty
(if) cos A cos C - sin A sin

_¥3.1.1 V3

2222

4
4

3
4
C
BB,
4 4
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10. Inright APQR, ZQ =90°

PR+ QR =25cmand PQ =5cm
Let QRbexcm = PR=(25-x)cm
Using Pythagoras theorem, we have

PR*>=QR® + PQ? P
= (25-x)P2=x+5
=  625-50x+x*=x>+25 &
= -50x=-600 %;? .

— 2 cm
= =ﬂ=12 ie., QR=12cm >

-50
= PR=25-12=13cm R—™%aam @
Now, sin Pzg 12 cosng=£ and

RP 13’ RP 13

tanP = RQ E

PQ 5
11. (i) False

A tangent of an angle is the ratio of perpendicular to
base which may be equal or unequal to each other.
(ii) True

Base

We know that, cos A = and hypotenuse is

Hypotenuse
the greatest side of the triangle.
cos A is always less than 1.

i.e., sec A will always be greater than 1.
cos

(iii) False
‘cosine A’ is abbreviated as ‘cos A”.
(iv) False
‘cot A’ is a single and meaningful term whereas ‘cot’
alone has no meaning.
(v) False
4/3 is greater than 1 and sin 6 cannot be greater

than 1.
1. (i) We have, sin 60° cos 30° + sin 30° cos 60°
Y38 1.1 3.1 4

2 2 2 2 4 4 4

(i) We have, 2 tan? 45° + cos® 30° - sin® 60°

2 2
=2(1)2+(§] —(%J =2x 1+%—%=2
cos 45°

(iii) We have,
sec 30° + cosec 30°
1 1

N ﬁ_1xx/§

2, 2+28 2 2+203

N 3

B BE, 1
TR0 E) 22 e 3)><(1 J3)

2
V6 _(1-V3) V6(1-v3) Ve(v3-1)
"1 4(-2) 8
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 JB-V6_32-6

8 8

(iv) We have, sin 30° + tan 45° — cosec 60°
sec 30°+ cos 60° + cot 45°

1,2 1+2 2 3 2 3/3-4
7+ - - — =
) B2 B _2 J3__ 203
C 21 =72 1+2 2 3 4+3%3
—4+1 =+—= \/—"'2 —
B2 NE) 3 23
334 3J— 4
T33+4 334
_(3V3)2+(4)2-2x4x3V3  27+16-243 43-2443
(3v3)? - (4) 27-16 11
2 o 2900 _ 2 gro
(v) We have, 5cos” 60 ;—4sec 302 tan” 45
sin”“ 30° + cos“ 30°
2 2
1 2 )
5| | +4| = -1
) E) o
(%)
— +7
2 2
5 16 1 1
—+—-1 15+64-12) —x67
_4 3 12( )=12X _67
1.3 1+3 412
4 4 4 4
1 2 2
5 ZX(— il ~
2. (i) () 2@n30° _ 3) _ B _ 3
1+ tan?30° 1\ 1+1 3+1
1+ ﬁ 3 3
2 3.3 1 V3 3xV3_3__
= xI-_"x ——sm60°
B e B2 B e 2
(i) (d)zl—tan245 =1—(1)2 1-1_0_,
1+tan?45° 1+(1)2 141 2
(iii) (a) : When A = 0°, then
sin 2A = sin 2(0°) =sin 0° =0,
2sinA=2sin0°=2x0=0
ie.,sin 2A =2sin A for A = 0°
2><L
. . 2tan30° J3
(iv) (c): —= 5
1-tan”30° 1_(L)
V3
= B
$B_2.3.3 VB g
== X—=—— =—=X 3=\/§=tal’160°
11772 3 B
3
3. Wehave,
1
tan 60° =+/3 , tan 30° = NG : (i)
Also, tan (A + B) =+/3 and tan (A - B) =ﬁ ...(ii)

From (i) and (ii), we get
A+ B=060°

and A - B = 30°
On adding (iii) and (iv), we get
2A=90° = A =45°
On subtracting (iv) from (iii), we get
2B=30° = B=15°
4. (i) False:
Let us take A = 30° and B = 60°, then
L.H.S. = sin (30° + 60°) =sin 90° =1
R.H.S.= sin 30° + sin 60°
1+3
2

...(iv)

1 3 1+3
=—+—="—"—,sin
2 2 2
LHS.#RH.S.
(ii) True:
Since, the value of sin 0 increases from 0 to 1 as 0 increases
from 0° to 90°.
(iii) False:
Since, the value of cos 0 decreases from 1 to 0 as 0
increases from 0° to 90°.
(iv) False:
Let us take 6 = 30°

cel#

sin30°

ol

= 1 and cos30°=—
2

= sin 30° # cos 30°
(v) True:
We have, cot 0° =

Here, sin 18° = sin (90° - 72°) = cos 72°

not defined

1. ()

[. sin (90° - 6) = cos 0]
sin18° cos 72°
c0s72°  c0s72°
(i) We have, tan 26° = tan (90° - 64°) = cot 64°
[ tan (90° - 0) = cot 6]
tan 26° cot 64°
cot64°  cot64°
(iii) We have, cos 48° - sin 42°
= cos (90° - 42°) - sin 42°
=sin 42° -sin42° =0 [ cos (90° - 6) = sin 0]

(iv) We have, cosec 31° - sec 59°
= cosec (90° - 59°) - sec 59°

=sec 59° -sec59° =0 [ cosec (90° - 0) = sec 0]
2. (i) L.H.S. =tan48° tan 23° tan 42° tan 67°

= tan (90° - 42°) tan 23° tan 42° tan (90° - 23°)
= cot 42° tan 23° tan 42° cot 23° [’ tan (90° -

! - coto=—
tan 23° "o " tan®

0) = cot 0]

X tan 42° X tan 23° X

© tan 42°
=1=RHS.
= LHS. =RHS.
(if) L.H.S. = cos 38° cos 52° - sin 38° sin 52°
= cos 38° cos (90° - 38°) - sin 38° sin(90° - 38°)
= cos 38° sin 38° - sin 38° cos 38°

[, sin(90° - 6) = cosB and cos(90° -
=0=RH.S.
= LHS. =RHS.

0)= sin6]
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3. Wehave, tan 2A = cot (A - 18°) [Given]

Also, tan 2A = cot (90° - 2A) [ tan © = cot (90° - 0)]
A-18°=90°-2A

= A+2A=90°+18°

108° .

= 3A=108°= A=
4. Wehave, tan A = cot B
Also, cot B = tan (90° - B)
A=90°-B
= A+B=90°
5. We have, sec 4A = cosec (A - 20°) [Given]
Also, sec 4A = cosec (90° - 4A) ['." cosec (90° - 0) = sec 0]
A -20°=90°-4A
= A+4A=90°+20°
110°

[Given]
[ tan (90° - 6) = cot 0]

= b5A=110° = A= =22°

6. Since, sum of the angles of AABCis 180° i.e.,
A+ B+ C=180°

B+C=180°-A
Dividing both sides by 2, we get

B+C _ 90° — A

2 2

. (B+C) . ( A) A
= sin| —— |=sin| 90°- — | =cos—
2 2 2

[ sin (90° - 0) = cos 0]
. (B+C) A
sin| —— |=cos—=
2 2

7.  We have, sin 67° = sin (90° - 23°) = cos 23°
[ sin (90° - 6 ) = cos 0]
Also, cos 75° = cos (90° - 15°) = sin 15°
[ cos (90° - 0) = sin 0]
sin 67° + cos 75° = cos 23° + sin 15°

EXERCISE - 8.4

11 W1
cosec A \/ cosec’ A J1+cot’ A

sin A =

1. ()

(ii) sec A=vsec?A =1+ tan2 A

=1+

1 _\/cot2A+l _\/1+c0t2A
cot’ A cot’ A cotA

(iii) tan A= —1
cot A

sin A
. . sinA cosA

2. (i) sinA= T 1
cos A

_tan A \/tan2A _ \/sec2A—1
sec A

sec A sec A

(i) cos A=

sec A

(iii) tan A= Vtan?A = \/sec2 A-1

WEG 100 PERCENT Mathematics Class-10

(iv) cosec A=— 1 secd
sin A \/ sec?A-1
1 1

(V) cotA=

tan A \/SGCZA—l

3. (i) Wehave,sin 63° =sin (90° - 27°) = cos 27°
= sin?63° = cos® 27°
Similarly, cos” 73° = cos” (90° - 17°) = sin® 17°

sin?63°+5sin?27° _ cos®27°+sin?27°

cos®17°+ cos?73°  cos>17°+sin*17°

[ cos®A +sin’A =1]

(i) We have, sin 25° = sin (90° - 65°) = cos 65°
And cos 25° = cos (90° - 65°) = sin 65°

sin 25° cos 65° + cos 25° sin 65°
= c0s 65° cos 65° + sin 65° sin 65° = (cos 65°)? + (sin 65°)*
= cos” 65° + sin” 65° = 1 [ cos®A+sin*A=1]
4. (i) (b):Wehave,9sec* A-9tan’ A
=9 (sec’?A-tan’A)=9(1)=9 [, sec®A-tan’A=1]
(if) (c): Here, (1 + tan 6 + sec 0) (1 + cot 6 - cosec 0)

= (1+tan 0 + sec 0) [1 + — cosec 9:|

tan

= (1 + tan 0 + sec 0)

tan 6+ 1 — tan 6-cosec 6
tan 6

_ (1+tan 6+ sec 0) [tan® +1—secO]
tan ©

sine>< 1 1
cosO sin® cosO

|: tan©O- cosec 0 = =secC 9]

_ (1+tan6)2—sec29 _ 1+ tan”6 + 2 tan 6 — sec’®
- tan® tan©

2 )
_ sec”8+2tan®—sec”6 (+ 1+tan20 = sec?6)
tan©
2t
_ an0 -5
tan©

(iii) (d) : We have, (sec A + tan A) (1 - sin A)

J(l —sin A)

_ 1 sin A
cosA cosA

~ (1+sinA

1+sin A) (1 -sin A)
cos A

COSs

)(1—sin A)= (

1-sin?A cos” A
= = =cos A
cos A cosA

1+tan2A_ 1+tan® A
1+cot> A 1

1+ >
tan® A
tan” A

1+ tan? A)

(iv) (d) : Here,

1+ tanZ A
tan? A +1
tanZ A

=1+ tan? A) =tan’ A
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5. (i) L.H.S.=(cosec - cot 9)2
(1 cos8 2 B (1—c056)2
sin® sin® sin” 0
2
= m [.-sin®> 0 =1 - cos® ]
1-cos” 6
1-cos0)x(1-cos0 —
_ | )X( ) _ 1-cos6 RHS.
(1—cosB)x(1+cos6) 1+ cosO
i LEHS. = cosA 1+sinA
(i) LHS. = 1+sinA cos A
B c052A+(1+sinA)2 _ cos’? A+1+sin? A+ 2sin A
(1+sinA)cos A (1+sinA)cosA
B (cos2A+ sin’ A)+1+2sinA
(1+sinA)cos A
= _1+1+2sinA [ c052A+sin2A=1]
(1+sinA)cosA
_ 2+42sinA_ 2(1+sinA)
(1+sinA)cosA cosA(1+sinA)
= 2 =2secA =RH.S. [ = secA:|
cosA cosA
i) LS. = tan6 + cot 6
(iff) L.HS. 1-cotd 1-tan®
sin O cos 0 sin © cos 0
_ cosB sin cos 0 sin 6
_CosG _sine " sin®-cos®  cosO—sinb
sin O cos 0 sin © cos 0
sin” 0 cos® 0

cos B(sin 0 — cos®)  sin O(cos 6 —sin6)

sin” 0 cos” @

cos 6(sin 6 — cos6) ~sin 6(sin 6 — cos6)

sin®0 - cos® 0

" sin0-cos 6(sin 6 — cos6)

(sin®— cose)(sin2 0+ cos’0 +sin6-cosO )

sin@-cos (sin 6 — cos6)

=M [ sin®0 + cos* 0 =1]

sin® cos O
1 sin6 cosO 1 1
= — +2 =1
sinB cos® sinB cosO sin® cosO
=1+ sec 0 cosec O = R.H.S.
(iv) LHS.= 1+secA _ cos A
secA 1
cosA+1 cos A
_ cos A =COSA+1XCOSA=COSA+1
1 cosA 1
cosA

5
1-cosA
=(1+cosA)><ﬂ
(1-cosA)
[Multiplying and dividing by (1 - cos A)]
1- 2A . 2A
= 1_CCOOSSA = 1S—HC105A [ 1-cos® A =sin® A]
=R.H.S.
CcosA 3 sin A + 1
(v) LHS.= cosA—-sinA+1 _ sinA sinA  sinA
ST cosA+sinA-1  cosA  sinA 1
sinA sinA sinA

[Dividing numerator and denominator by sinA]
cotA -1+ cosec A

cotA +1—cosec A

_ (cot A—1+cosecA)(cot A+cosecA)
B (cot A+1—cosecA)(cot A+cosecA)

[Multiplying and dividing by (cot A + cosec A)]
[( cotA+ cosec A)—1](cot A+ cosec A)
[(cotA—cosec A)+1](cot A+ cosec A)

[cot A+cosec A —1](cot A + cosec A)
(cot A—cosec A) (cot A+cosec A)+(cot A+cosecA)

[cot A + cosec A—1](cotA + cosec A)
[cot2 A — cosec? A] +(cot A+ cosec A)

[ cot A + cosec A — 1](C0tA + cosec A)
[~ 1+ cotA + cosec A]

[ cot? A-cosec? A=-1]

=cot A + cosec A = R.H.S.

1+sinA

(vi) L.H.S. m

(1+sin A)(1+sin A)
1 sinA)(1+sinA)

[Multiplying and dividing by /(1+sin A) ]
(1 +sin A)
( —sin A)

B \[(1+sinA)2 2
Veos? A

_ 1+sinA 1
cosA

= sec A +tan A =R.H.S.

1-sin? A = cos? A]

sin A

cosA cosA

sin 0 (1 ~2sin? e)
Cose(2 cos” 0 - 1)

(vii) LHS. sinf-2sin0
T 208’0 -cosH

sin 6 [(sin2 0 + cos? 6) - 2sin? 6]

Cose[2 cos® 0 — (sin2 0 + cos? 9)]



sin O [ cos?0 —sin” @ :
[ ——s J_sino_ tan6 =R HS.
cose[cos 0 —sin 9] cos©

(viii) L.H.S. = (sin A + cosec A)> + (cos A + sec A)?
=sin? A + cosec’ A + 2 sin A cosec A + cos® A

2
+sec”A+2cosAsecA

= (sin® A + cos® A) + cosec? A + sec? A + 2 +2

[ sin A cosec A=1and sec AcosA=1]
=1+ cosec’ A +sec? A +4 [ sin?A +cos’A=1]

=5+ (1 +cot? A) + (1 + tan® A)
=7+cot’ A +tan’ A =RHS.
(ix) L.H.S. = (cosec A - sin A) (sec A - cos A)

= L —sin A 1 —cos A
sin A cos A

_ (1—sin2A ][1—c052A] _ cos® Asin? A

sin A cos A sin A cos A

[-1-sin? A =cos’Aand 1 - cos®* A = sin® A]

=sin A cos A
sinAcos A
1 sin> A+ cos? A
sin A cos A
sin A cos A
sin? A cos® A
sin AcosA sinAcosA

sinA-cos A

[Dividing num. and den. by sin A cos A]

= [ 1=sin®>A + cos® A]

WEG 100 PERCENT Mathematics Class-10

1 1
sin A N cosA  tan A+ cot A
cos A sinA

=RHS.

2 1+tanZ A
(x) We have, Irtan’A _ “+fan A

1+C0t2A_ 1+ 1
tanZ A
1+tan’?A 1+tan’A tanZ A 2
= 3 = X > =tan” A
tan-A+1 1 1+tan” A
tanZ A
2 2
Also, 1-tanA _ 1-tanA
1-cotA 1.1
tan A

tanA -1 (1- tan A)

_{1—tanA]2_ 1-tanA \?
tan A tan A

(1-tanA) _ —tanA
= X
1 (1-tanA)

From (i) and (ii), we get

2 2
[1+tan A]z(l tanAJ —tan2 A

1+cot> A 1-cotA

2
) = (-tan A)2 = tanA ...(ii)
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