CLASS 10 - MATHEMATICS - CHAPTER 8

Introduction to Trigonometry - Exercise 8.3

Exercise 8.3 with independently verified solutions.

CHAPTER RESOURCE SOURCE
Introduction to Trigonometry NCERT Exercises NCERT Mathematics, Reprint 2026-27
PART 1

Verified NCERT questions and solutions

Verified NCERT questions and solutions

Solutions are checked independently and follow the supplied NCERT chapter edition.

QUESTION

Question 1

identities - in terms of cot

Express sin A, sec A and tan A in terms of cot A.

hypotenuse
adjacent

opposite

Ratios in terms of cot A — explanatory sketch (not to scale).

Solution

Board-exam working:

1+ cot? A = cosec® A
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cosecA=+v1+cot? A

1 1
cosecA /1t cot’ A

sin A =

tan A =

cot A

1
sec’A=1+tan’ A =1+ ——

cot? A
V1+cot? A
secA= ————"—
cot A
Final answer
: 1 V1+ cot” A 1

Sind = ————, secA=———"— tand=——
V1 +cot? A cot A cot A

QUESTION

Question 2

identities - in terms of sec

Write all other trigonometric ratios of angle A in terms of sec A.
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hypotenuse
adjacent

1 -
B opposite c
Ratios in terms of sec A — explanatory sketch (not to scale).
Solution
Board-exam working:
1
A=
cos sec A
sec’A=1+tan’ A = tan A = /sec2 A — 1
t A !
COt A = —
vsec2 A -1
£/ 2 _
sinA=tanAcos A = LAl
sec A
cosec A = secd
Vsec2 A —1
Final answer
vsec2 A —1

1
tanA = v/sec2A—-1, cotA=——  sind=
’ Vsec? A —1

CosA = ——
sec A’

sec A

Y

cosec A
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QUESTION

Question 3

multiple choice - identities

Choose and justify: (i) 9sec®A - 9tan?A; (ii) (1 + tan® + secB)(1 + cotd - cosech);
(iii) (sec A +tan A)(1 - sin A); (iv) (1 + tan®A)/(1 + cot?A).

hypotenuse
adjacent

opposite

Reciprocal ratios and identities — explanatory sketch (not to scale).

Solution

Board-exam working:
(i)

9(sec’ A — tan® A) = 9

Option B.
(ii) Let t = tan O, so cot O = 1/t and cosec O = sec O/t.
(1+t+sech) (1-0—1 - M)

(1+t+sec)(1+t—sech)
t
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(1+1t)* —sec?d 1+4+2t+1t2— (1+1?)

= = 2
t t
Option C.
(iii)
. 1+ sin A .
(secA+tan A)(1 —sin A) = W(l —sin 4)
1—sin?A
Y
Option D.
(iv)
1+tan® A sec’ A ~tan® A
1+4+cot?A  cosec2A an
Option D.

Final answer

(i) B; (ii) C; (iii) D; (iv) D.

QUESTION

Question 4

prove identities - ten subparts

Prove the following identities for acute angles where the expressions are
defined:

1—cosf

. _ cot9)? =
(i) (cosec @ — cot 6) oot

cos A 1+sind

(ll)1+sinA+ cos A = 2sec 4
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tan @ cot 6
=1 6 6
(iii) T cotd + 1o -~ + sec 6 cosec

1+secA_ sin? A
secA  1—cosA

(iv)

cosA—sinA+1
= A t A
(v) cos AT snA_1 cosec A + co

/1+sin A
(vi) i =secA+tan A
1—sinA

(vii) sin@ — 2sin® 0 tan 8
i =
M 2cos3 0 — cos @

(viii) (sin A + cosec A)? + (cos A + sec A)? = 7 + tan® A + cot® A

1
tan A + cot A

(ix) (cosec A — sin A)(sec A — cos A) =

1+tan® A 1—tanA\’ 9
_— = e = A
() 1+cot?A (1 — cotA> tan

hypotenuse
adjacent

opposite

Pythagorean identities for acute angles — explanatory sketch (not to scale).
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Solution

Board-exam working:

(i)

(i)

(iii)

(iv) Left-hand side:

1_ 2
(cosecf — cot §)? = (ﬂ>

sin @

~ (I—cos#)*> 1—cosb
"~ 1—cos20 1+ cosf

cos A n 1+sind
1+sind cos A

1—-sindA4 1-+sind 2
+ JE—

= =2sec A
cos A cos A cos A se¢
tan6 . cot @
1—cotf 1—tand
sin’ 0 cos? 6

cosfO(sinf — cosf)  sinf(sinf — cosh)

sin® 6 — cos® 0

sin 0 cos A(sin @ — cos 0)

B 1+ sinfcosf

B cosd =1+ secf cosec

1+secA

=1+4+cosA
sec A
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Right-hand side:

.2
sin"A  (1—cosA)(1+cosA) C14cosA
1—cosA 1—cosA

(v) Use 1 - cos A =sin?A/(1+ cos A).

cosA+sinA—1=sinA— (1—cosA)

) sin® A sin A(1 + cos A — sin A)
=sin A — =
1+cosA 1+ cosA

cosA—sinA+1 1+cosd

— = A t A
cosA+sind -1 sin A cosec A+ co

(vi)
\/1 +sind \/(1 + sin A)2
1—-sind cos? A
= 1fsind =secA+tan A
cos A
(vii)
sinf —2sin®9  sinH(1 — 2sin®9)
2cos30 — cosf  cosf(2cos2f — 1)
: 20 _ 2
_ sin f(cos* 6 51.n2 0) ~ tand
cos O(cos? § — sin” )
(viii)

(sin A 4 cosec A)? + (cos A + sec A)?

—sin? A+ 2+ cosec? A+ cos? A+ 2 +sec’ A
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=54 (14 cot? A) + (1 + tan® A) = 7 + tan® A + cot® A

(ix) Left-hand side:
(cosec A — sin A)(sec A — cos A)

B 1—sin?4 1—cos2A

sin A cosA sin 4 cos 4
Right-hand side:
tan A —11- cotA % 41— :frfﬁ =sinAcos A
(x) First expression:
1+tan’ A sec?A ~ tan? A

1+cot?A cosec2 A

Second expression:
(1 —tanA)2 B (1 —tanA)2
= \7 1
1—cotA 1-—

2
= (ﬂ) = (—tan 4)? = tan® A

tan A—1
tan A

Final answer

All ten identities are proved.

9/9



	Introduction to Trigonometry - Exercise 8.3
	Verified NCERT questions and solutions
	Question 1
	Solution
	Final answer

	Question 2
	Solution
	Final answer

	Question 3
	Solution
	Final answer

	Question 4
	Solution
	Final answer



