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CBSE Class-10 Mathematics
NCERT solution
Chapter -8
Introduction to Trigonometry - Exercise 8.4
1. Express the trigonometric ratios sif1 .4, sec.4 and tan .4 in terms of cot 4
Ans. For sin A,

By using identity cgsgc®.d —cot® .4 =1

= cosec-A=1+cot* 4

1 .
— —  =1+cot" A4

sin” A4
.3 1
= sin " A=—
1+cot™ 4
. 1
— sin A=

J1+cot® 4

For sec.A.
By using identity sec? 4 —tan® .4 =1
= sec’ A=1+tan" A4

_ 1 2
== sec A=1+ - =L:1+1
cot™ A cot A

.\ 1+cot® A
= sec  A=no——
cot”™ .4
\J1+cot® 4
= sec.d=
cot 4
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For tan .A.

1
cot 4

tan 4 =

2. Write the other trigonometric ratios of A in terms of se¢ 4

Ans. For sin A,

By using identity, sin® 4+ cos” .4 =1

= sin®* A=1-cos* 4

. s 1
= sin“ A=1-— — =
sec” A

. sec” 4—1
= sin A=

sec.d

For cos A,

1

sec.Ad

cos A=

For tan .4.

By using identity sec? 4 —tan® 4 =1

= tan? 4 =sec? 41

= tan A =+fsec’ A—1
For cos ecA,

|

sec” 4—1

=

sec” A

1 T
cosecd = = fsect 4—1

sin A

sec.Ad
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sec.A
= cosefd = ——
JJsect A—1
For cot 4.
cotd=
tan 4
1
—= cot A=
sect A—-1
3. Evaluate:

sin” A3 +sin - 27"

cos  17%+cos™ 73°

@)

(i1) sin 25°cos 65+ cos25%sin A5°

sin” 63%+sin*27°

cos  17%+cos” 73°

Ans. (i)

sin” 63°+sin” (907 —637)
cos” [90°-T73%)+ cos 73°

5in: B3%+ l."_l.'_'IE: B3~
73%+ cos 73°

| sin ['_mzr —6) =cos#f, cos (90"~ &) =sin g1

|
1

sint @+cos-G=1]

(1) sin 25%cos 65°+ cos 25%sin A5°

= sin 25% cos(90°—25°) + cos 25% sin (90° - 25°

sin 257 sin 25% +cos 25% cos 25°
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sin (907 —#) = cosf.cos (90" —8) =sin 8 |

[ csin?@+cosid=1]

4. Choose the correct option. Justify your choice:
() 9sec’ 4—9tan” 4 =

A1l

B)9

©)8

D)o

(i) (1+tan & +secF)(1+cotd —cosecd | =
A)o

B)1

©)2

(D) none of these

(i) (sec A+tan A)(1-sin 4) =

(A) sec 4

(B) sin A4

(O cosecd

D) cos A

Material downloaded from myCBSEguide.com. 4/13


http://mycbseguide.com/

%} myC BSEguide.com

A Complore gride for CREE stndets

1+tan” 4 _
1+cot’ 4

(iv)
(A) sec’ 4

B) -1

© cot? 4

(D) none of these

Ans. () (B) 9sec’ 4—9tan’ 4

= 9['_5@:: A—tan’ ;‘1_']

=9x1=90 [Since sec20 — tan26 = 1]

(i) (O) (1+tan & +sec &)1+ cotf —cosech |

- = -

f. sin# 1 Y\, coséf 1 7
= 1+ - 1+ - |

cos@ cos@ ) siné sing

=

“cos@+sinf+1 sinf+cosf-1"

cos & s sifl & )

e

_ [cos@+sin .5'_']: —['_1_']:

cos&sin &

_cos @ +sin 8+ 2cosBsinf—1

cos&.sin &

_ 1+ 2cos&sin 5 -1

cos&.sin &

rsin@+cost@=1|

lcosfsiné _

cos & sin &
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(iii)(D) (sec 4 +tan A4)(1—sin 4]

| sin A | o
= + 1—sin 4|
wcosAd cosAd) '
“1+sind Y, R
= — I[1—5111 Al
cosd '
Jlmsint A since (a4 b) (@ — b) = a? — B2
cos .4
_ cos” A
cos A
= cos.d |_ 1—sin” A4 =|:|:|5:;'1_|

1+tan’® 4 _ sec’ 4—tan® A+tan’® A4

(iv)(D) - . -
l+cot" 4 cosec . dA—cot” A+cot™ 4

1
sec” A _ |:|_'_'|5:_,.-'_I_

) |

cosec .4

sin~ A

sin® A4 .
— = tan” A4
cos A4

5. Prove the following identities, where the angles involved are acute angles for which

the expressions are defined:

l—cosé&

@) (cos ecf—cot8) =
' ' 1+ cosé@

(i) cos .4 . 1+sin A4 Yo 4

1+sin 4 cos.d
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(iii) tan & + cot & =1+secFcosech

l—cotfd 1—tan &

(iv) 1+secd _ sin” A

sec A l—cos A

cos . A—sin . 4+1 . . . X X
W) = cosecd +cot 4, using the identity ~qs g~ 4 =1+cot* A4

cos . A+sin . A-1

. fl+sin 4
(Vi) {——  =secd+tan A
l—sin A4

.. sin@—2sin’ &
(vii) - —tan &
2ecos” & —cosé

(viii) (sin 4 +cosecd| +(cosd+sec.d)|
=7+tan” A+cot’ 4
(ix) (cosecd —sin 4| sec.d—cosd)

1
B tan A+cot 4

M+tan® 4| [1-tan A
A+ cot” A ) W l—cot Al

&
.

—tan® 4

x)

Ans. (i) L.H.S.{cosec& —cot E-"_']:

cosec’6 +cot’ 8 —2cosecdcot & [Since (a — b)2 =a? + b — 2ab]

1 cos- & 1 cos@

= —+————1x
sin & sin” &

sin & sin &
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_ 1+cos‘8 2cosé

sin” & sin” &

_l+cos"8—2cosé

sin” &

_ [._I—ED_'SE:]‘ ,_._.al_l_bl_gabz['_g—b_']:_.

sin” & - -

) (1-cos@)(1-cosé&|
1—cos &

_(I-cos#)(l-cosd)
) (1+cosf)(1-cosé&]

l1-—cos&

= = R.H.S.
1+ cos&

cos A . 1+sin .4
1+sin A4 cos .4

(i1) L.H.S.

cos- @+1+sin° &+ 2sin A
(1+sin 4 |cosA

cos @+sin*B+1+2sin 4

(1+sin 4 jcosA
1+1+2sin A . 15 1g 1]
= - . . Usin” cos" @ =1|
|1+smn.djcosd - -
2+2sin A4 2{1+sin 4)

) [1+sin 4 cos .4 ) [1+sin 4 jcos .4

N
= — =2sec.4 =RHS
cos . A
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tan & cot&
(iii) L.H.S.
l—-coté 1—-tané
sin & cos &
_ cos# sin &
cos & sin &
1—— 1-
sin & cos &
sin 6 cos 0
cos 6 sin 6
sin 8—cos @ cos @—sin 0
sin 6 cos 0
_sinf# sin & EDSEK cos &
cos&d sinf—cosf sinfé cosf—siné
sin” & cos &

cos&(sin #—cosé)

sin” &

sin & cos & —sin &

cos” &

sin” & —cos &

sin & cos & sin & —cos 5

cos&(sin & —cos & sin &(sin & —cos |

) [sin & —cosé) (sin® @ +cos” §+sin&cosé|

_ 1+ sin fcos & I_

sin fcosd -

1

sin @ cos 0

sin @ cos 0

1

sin & cos &

sin @ cos 0

1+sec &cos eclf
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1
¥ 1+ cos A+1
(iv) L.H.S. 1+secd —__cosd _ cos A
SE':J-i 1 cos A
cos.4
cosA+]1 cos.Ad
- X = 1+cos A
cos A 1
1_ .."i
=1+ EUSJ{Ki
l—cos 4
1-cos* A4 , P
i [Since (a + b) (a — b) = a® — b?]
l—cos A
_ sS4 _pys.
l—cos 4

cosd—sin . A+1
cosAd+sin . 4A-1

(v) L.H.S.

Dividing all terms by sifi .4,

cot A—1+cosecd cot.d+cosecd -1

cot A+1—cosecd cotAdA—cosecd+]

|cot.d+cosecd)—|cosec ‘4 —cot’ 4|
=2 — : [Since cosec?d — cot20 = 1]

(1+cot A—cosecAd |

(cot.d+cosecd) +(cot’ A—cosec’ 4|

(1+cot 4—cos ecd|

(cot A+cos ecA)+(cot A+cos ecA)(cot A—cosecA)
(14-cot A—cosecA)

|cotA+cosecd)(1+cotd—cosecd)
) [1+cot.4—cosecd|

= cot A+cosecd =RHS.

Material downloaded from myCBSEguide.com.

10/13


http://mycbseguide.com/

%} myC BSEguide.com

% A Complere guide for CREE stwaenis

wi) L, [Lrsind

l1—sin 4

_ 1+sin 4 y 1+sin 4
1—sin A4 1+sin 4

_ \/['.1+5in:-i_']‘ - (a+b)(a—b) —t b
1—sin~ A4 ' o ' B

_ I I+sind) [“s1—sin‘@=cos & |
cos” A B

1+sin A4 1 sin A
= = -

cos A cos.d cosAd

= gec . A+tan 4 =RHS.

sin §—2sin™ &

(vii) L.H.S. ]
2cos & —cosf

sin &(1-2sin” 6|

cos E#'['_Z cos S—l_']

sinf|1—-2sin” & |

cos 5'|_2|'1—5i11: E-"l—l_l

| 1—sin“ & =cos" & |

sin 61— 2sin” 6|

cos6(2-2sin’ 6-1]

sin@(1-2sin" 8| sing

cos 5'['_1 —2sin” 5'_'] cos &

Material downloaded from myCBSEguide.com.

11/13


http://mycbseguide.com/

%} myC BSEguide.com

A Complore gride for CREE stndets

= tan & = R.H.S

(viii) L.H.S. {sin 4 +cosecd | +(cosd+sec.d)

- - 2 - .1
1 1

sifl .4+ — | + cosAd+ '
\ sind ]\ cos.Ad )

. = 1 " 2 1
=sin“A+———+2sind——+cos" A+———+2cos A

sin” A sif A cos A cos .4

. . 1 1
=2l+2+sin" A+cos A+——+——
sin~ .4 cos” A

ge1e— 4

sin~ 4 cos A4

= S+cosecA+sec A

=S5+1+cot* A+1+tan” A4

|"scosec'@=1+cot" & sec” &=1+tan" §_|

7 +tan® 4+ cot® 4

=R.H.S.

(ix) L.H.S. (cosecd—sin A4 |(secd—cosA|

- = - =
o k!
11 1

= — —Siﬂ.r'li ——n:u:usxv'li
Lsin A L cos.d

-

-

- = -

1—sin“ 4/ 1—cos" A

sin.d ) cosd )

" - L -

cos* 4 sin’ A .
= 2 =sin.dcosAd
sin A cos .4
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sin Acosd - . 4 , 1
= — |sin“@+cos =1

sin” A+cos™ A4 -

Dividing all the terms by sin 4. cos.4,

sin .4 cos.A

sin .4 cos A
sin” A cos A
+

sin . dcosd sin.dcosAd

1

sin. 4 cosA
+

cos.d sin A

1
= =R.H.S.

tan A +cot .4

M+tan® 4" 2
LHS ——— = . seC 4
-11+ ':Dt‘.r-i-._.' coser 4

|_ 1+tan’ & = sec’ .1+ cot” & = cos Er.:S_l

1 sin” A .
% = tan’ 4 = RHS.

cos A 1

-
)

Now, Middle side = | 1 tan-4 | _ 1-tand
1—cot A4 1— 1

5
L

-
=

| -

1

1 -_—

1—tan A o ol
—(1-tan A) - [_tﬂ.ﬂ -"-1]

tan A

= tan- 4 =R.H.S.
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