CLASS 10 - MATHEMATICS - CHAPTER 8

Introduction to Trigonometry - Exercise 8.3

Exercise 8.3 with independently verified solutions.
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RESOURCE
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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.

Solution

Board-exam working:

1+ cot? A = cosec® A

cosecA=+V1+cot? A

1 1
cosecA V1+cot’ A

sin A =

tan A =

cot A

1
2 2
A=1+1t A=14+——
sec an ot
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vV1+cot?A

A=
se¢ cot A
Final answer
N V1+cot?A N cotA ans = cot A

QUESTION

Question 2

identities - in terms of sec

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

Solution

Board-exam working:

sec?’A=1+tan’ A= tan A = y/sec2A — 1

1
cotA = ——
Vsec2A—1
o2 A
sinA =tanAcos A = LAl
sec A
sec A

cosec A =

Vsec2 A —1

2/8



Final answer

1 vsec2 A —1
= = 2A— 1 = —m—_— 1 = ———— —
cos A e A’ tan A = +/sec , cotA Voo AT sin A oA cosec A «
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).

Solution

Board-exam working:
(i)
9(sec’ A — tan® A) = 9

Option B.

(ii) Lett =tan 6, so cot © = 1/t and cosec O = sec O/t.

1 secd

(1+t+sech) (1+Z__>

(1+t+sec)(1+t—sech)
t

(1+1)* —sec’d 142t +¢>— (1+1¢?)
t N t

=2

Option C.

(iii)
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1+sind

o _ 1 s
(secA+tan A)(1 —sin A) p— (1—sinA)
1—sin’A
= TeosAd cos A

Option D.
(iv)

1 ZA A

+ tan2 __sec ~ tan? A

1+cot°A cosec?A

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

i 0 —cotf)? = ———
(i) (cosec — cot 6) T ool

cos A 1+sinA
(ii) - +
1+sinA cos A

=2secA

tan @ N cot @
1—cotf 1—tané

(iii)

=1+ secOcosech

1—|—secA_ sin® A
secA 1—cosA

(iv)
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cosA —sinA+1
(v) cosATsmA_1 = cosec A + cot A

/1+sin A
(vi) ﬂ =secA+tan A
1—-sinA

(vil) sinf — 2sin’ 0 om0
vii =
2cos3 0 — cos

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

1
ix) (cosec A — sin A)(sec A — cos A) =
() ( ) ) tanA + cot A
1+tan A 1—tanAd\’
(X)+—arl2: S nAN)  an? A
1+cot“ A 1—cotAdA
Solution
Board-exam working:
(i)
1—cosf\?>
— 2:
(cosec — cot 0) ( p— >
~ (I—cos#)*> 1—cosb
" 1—cos20 1+ cosf
(ii)
cos A +1—|—sinA
1+sind cos A
_1—s1nA 1+s1nA_ 2 — 9sec A

cos A cos A cos A

(iii)
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tan6 n cot @
1—cotd 1—tanb

sin? 0 cos? 6

~ cos O(sinf — cosf) sinf(sinf — cosb)

.3
sin® 6 — cos® 0

sin 0 cos A(sin @ — cos 0)

1 + sinf cos 6

g y— =1+ secf cosecl

(iv) Left-hand side:

1 A
ﬂ — 1+COSA
sec A

Right-hand side:

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

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

cosA+sinA—1=sinA— (1—cosA)

sin® A ~ sinA(1+4cos A —sin A)
1+cosA 1+ cos A

=gsin A4 —

cosA —sinA+1 B 1+cosAd

- = A+cotA
cosA+sinA—1 sin A cosec A + co

(vi)

\/1 +sinA \/(1 + sin A)?

1—sind cos?2 A
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_ 1+sind

= A-+tan A
o5 A sec A + tan

(vii)
sinf —2sin®0  sinf(1 — 2sin’0)
2cos®f —cosf  cos@(2cos?f — 1)
; 20 _ 2
_ sin f(cos* 6 51.n2o9) ~ tand
cos B(cos? § — sin” 0)
(viii)

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

=5+ (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—cos?A

sin A cosAd sin A cos A
Right-hand side:
tanA—T—cotA B % jL Zﬁ% =sindcos4
(x) First expression:
1+tan®A  sec’A ton? A

1+ cot? A ~ cosecz A

Second expression:
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1—tanA
1—cotA

)2_ (l—tanA
- (—==
1 — &7

;

2
= (w) = (—tanA)?> =tan’ 4

tan A—1
tan A

Final answer

All ten identities are proved.
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