Introduction to
Trigonometry

 / 4

) ) ) 7. Ifx=acos?0 + b sin?0, then (x — a) (b —x) is equal to
> Multiple Choice Questions (MCQs) \— »> @ (@—b)sindcosd  (b) (a— )7 sin26 cos?®

(¢) (a—b)?sind cosd (d) (a—b)sin?0 cos?0

DIRECTIONS : This section contains multiple choice

questions. Each question has 4 choices (a), (b), (c) and (d) out 8. IfcosA= 3 find the value of 9 cot2A — 1.
of which ONLY ONE is correct. ’

16
(a) 1 (b) P
1. If(sec?0) (1 + sinB) (1 — sin®) = &, then find the value of k. 65
(a) sinO (b) secO (c) — (d o
© 1 ) cotd 16
9. cos1°.cos2° cos3°......... cos 179° is equal to
2 oot (g) e (2F25in0) (=sin®) (@ -1 (b) 0
. cot = | |, then evaluate (14 0038) (2—2cos0) () 1 @ 1/42
225 10. sin20 + cosec?0 is always
(a) 1 (b) 64 (a) greater than 1
156 (b) less than 1
(¢) 3 (d -1 (c) greater than or equal to 2
(d) equal to 2
b(1—cos0)
3. Ifx=a(cosecO+cotB)andy= ————=,thenxy= 11. Ifx=psecOand y=gqgtan0, then
P sin
(a) a2 +b2 (b) - b2 (@) X212 =p2g?
a”—b (b) xq* —y*p* =pq
(c) ab @ = |
b (©) P¢*—yp*= "33
4. IfpsinO+qcos®=aandpcosO—gqsin 0O =bh, then pq
P_“LZJFM _ (d) X’q? - y*p* = p*q?
q+b p-a o
(a) 1 (b) a?+ b2 12. If b tan O = q, the value of M i
asin®+bcos6
(¢) 0 (d 2
. e _azb_ gy 2Eh
5. Ifx:;smzAcozC,)Z/:rsmAsmrzC,z:rcosA,then (a) a2+ b2 (b) 2 +p2
=x2+y2+ b =2
Ea; rz eryJr z Ed; f ;@; - 2+ b2 s 22
c) r=x z re= z X [ B — - 5
y y y (©) 212 (d) Py
6. IftanZ0= 137 a2, then the value of 13. (cos4A _ sin4A) is equal to
N .
sec O tar; 0 cosec 0 is - (@) 1-2 cos?A (b) 2sin?A- 1
@ (2-a7) ®) @2-a) (c) sin?A — cos?A (d) 2cos?A—1

© @-a?" @ @-a”



14.

15.

16.

17.

18.

19.

20.

21.

asin¢ bsin®

Iftan® =7 and tan¢ = — —, then L
I-acos¢ 1-bcos6 b
sin® sin®
(a) ——— =
1-cos6 cosd
Sinq) sin®
—_— d =
© sin® @ sin¢

1
If cosec x — cot x = —, where x # 0, then the value of

cosZx — sinZx is
16 9
a) — b) —
(@) 75 (b) 25
8 7
c) — d —
© 25 @ 25
If cosec x + sin x = a and sec x + cos x = b, then
2 2

(@) (a%b)3 +(ab®)3 =1
2 2
() (ab*)3 +(a?b?)3 =1
©) @+h=1
(d) b*-a*=1
If tan20 = 1 — €2, then the value of
sech + tan30 cosec 0 is equal to
@@ (1-e)1? (b) 2-eH'2
(C) (2 _ 62)3/2 (d) (1 _ 62)3/2
If sind + sin30 = cos20, then the value of

c0s%0 — 4cos*0 + 8cos20 is

(a) 1
(©) 2

(b) 4
(d) 0

11
If cosec 4 +cot A= ? , then tan A4

21 15
okl b) —
(a) o (b) T
44 11
c) — d —
© 117 @ 117
2tan30°
— s equal to
1+ tan” 30°
(a) sin 30° (b) cos 60°
1 3
c) — d —
(c) : (d) 5
sin@—2sin’0 .
————  — isequalto
2cos® 6 —cos0
(a) sec® (b) tan O
(c) +/sec 6-1 (d) cot6

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

Mathematics

16088 | 080 _ 4 en
1-sin® 1+sin0O
(a) cosO= ? (b) sin@= 1
0 = 60° d) tanO= L
(c) 6= (d) NE]
tan® —cotO .
——————— isequal to
sinBcosO
(a) sec? O+ cosec? 0 (b) cot?6—tan? 6
(c) cos?0—sin?0 (d) tan20 — cot?0
2tan30°
1+ tan? 30°
(a) sin 60° (b) cos 60°
(c) tan 60° (d) sin 30°
1-tan? 45° _
1+ tan? 45°
(a) tan 90° (b) 1
(c) sin45° (d o
sin 2A =2 sin A is true when A =
(a) 0° (b) 30°
(c) 45° (d) 60°
2tan30°
1-tan’ 30°
(a) cos 60° (b) sin 60°
(c) tan 60° (d) sin 30°
9sec? A—9tan? A=
(a) 1 (d) 9
(c) 8 (d o
(1 +tan O + sec 0) (1 + cot 6— cosec 0) =
(a) 0 (b) 1
(c) 2 (d) -1
(secA+tan A) (1 —sin A) =
(a) sec A (b) sinA
(c) cosec A (d) cosA
1+tan® A _
1+cot’ A
(a) secZA (b)) -1
(c) cot? A (d) tan?A

The value of (sin 30° + cos 30°) — (sin 60° + cos 60°) is
(a) —1 (b 0
(c) 1 (d 2
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tan30° .
33. The value of is
cot 60°
1
(@) NG (b) N
© 3 @ 1

34. The value of (sin 45° + cos 45°) is

(@) % b V2

(©) i

) (d 1

35. Given that sinf = %, then cos 0 is equal to

v 2
a

b
@ 27

b* —a?

a
© @ -

36. If sin A + sin?A = 1, then the value of the expression
(cos?A + cos?A) is

(a) 1
(c) 2

(b)

1
2
(d 3

37. Ifsin(4+B)=

ST

and sin 2B = %, then
(a) tanB=1 (b) B=30°

(d)

»> Case/Passage Based Questions \—

DIRECTIONS : Study the given Case/Passage and answer the
following questions.

(c) B=45° cosA=%

»>

Case/Passage
In AABC, right angled at B
C
3cm
A B

AB+ AC=9 cm and BC = 3cm.

38. The value of cot C'is
[From CBSE Question Bank-2021]

b —

(a) 2

Bl MW

() (d) None of these

39. The value of sec Cis

4 5
a) — b) —
(a) 3 (b) 3
(©) % (d) None of these
40. sin?C+ cos’C =
(a) 0 (b) 1
(c) -1 (d) None of these

»D>

»> Assertion & Reason \—

DIRECTIONS : Each of these questions contains an Assertion
followed by reason. Read them carefully and answer the
question on the basis of following options. You have to select
the one that best describes the two statements.

(a) Ifboth Assertion and Reason are correct and Reason is
the correct explanation of Assertion.

If both Assertion and Reason are correct, but Reason is
not the correct explanation of Assertion.

(c) If Assertion is correct but Reason is incorrect.

(d) If Assertion is incorrect but Reason is correct.

. . . 3
41. Assertion: In a right angled triangle, if tan 6 = —, the
greatest side of the triangle is 5 units. 4

(b)

Reason: (greatest side)? = (hypotenuse)?
= (perpendicular)? + (base).

. . . 1
42. Assertion : In a right angled triangle, if cos 6 = 5 and

sin 0 = g,thentan6= \/g

sin©

Reason: tan 6 = c0s0

> Match the Following \—

DIRECTIONS : Each question contains statements given in
two columns which have to be matched. Statements (4, B, C, D)
in column-I have to be matched with statements (p, q, 1, s) in
column-I1.

»>

43. In A ABC, £ B=90°, AB =3 cm and BC = 4 cm, then
match the column.
Column-I Column-II
(A)sin C (p) 3/5
(B) cos C (q) 4/5
(C) tan 4 (ry 5/3
(D) sec 4 (s) 4/3



44.

45.

» Fill in the Blanks \—

Column-I

cos A 1+sin 4

- +

1+sin 4 cos A

cosA—sin A+1

B) ————

cosA+sinA-1
1+sin 4

C
© 1—sin 4

sin® 4

1—cos A4

D)

IfsinA4 = 7 , then
25

Column-I
(A) cos 4
(B) tan 4
(C) cosec 4
(D) sec 4

(p)

(@

(1)

(s)

(p)
(@)
(r)
(s)

Column-II

cosec A+ cot 4

2 sec A

sec A +tan 4

1+sec 4
sec A

Column-II
24/25

7/24

25/7

25/24

»>

Mathematics
50. In A ABC, right-angled at B, AB = 24 ¢cm, BC = 7 cm.

51. If15cotA=8,secA=.........

52. In A PQR, right-angled at O, PR + QR =25 cm and
PQ =5 cm. The value of tan Pis ...........

53. sin 60° cos 30° + sin 30° cos60° = ................

54. 2 tan?45°+ 3 cos® 30° —sin® 60° = .............

55, cos45 _

sec30°+ cosec 30°

O\

»>

DIRECTIONS : Read the following statements and write your
answer as true or false.

DIRECTIONS : Complete the following statements with an
appropriate word / term to be filled in the blank space(s).

46.
47.
48.
49.

The value of sin 4 or cos 4 never exceeds ......

sin2A+cos2 A= ...
If tan A = 4/3, then sin 4

In a right trianlge 4BC, right angled at B, if tan 4 = 1,

sindcosA=....

56. The value of tan A is always less than 1.

57. sec A =12/5, for some value of angle 4.

58. cos 4 is the abbreviation used for the cosecant of angle 4.
59. cot 4 is the product of cot and 4.

60. sin0= g , for some angle 6.

61. sin(4+ B)=sinA4 +sin B.
62. cot A is not defined for 4 = 0°.

63. If ZB and ZQ are acute angles such that sin B = sin Q,
then /B # Z£Q.
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ANSWER KEY & SOLUTIONS

1. (c) sec?0 (1 +sinB) (1-sinB) =k 7. (b) x—a=bsin?0 —a sin?0 = (b — a) sin0
b—x=bcos?0 —a cos20 = (b — a) cos20
020 —
(Cosz e) (1-sin"0) =k v (x—a) (b—x) = (b— a)? sin20 cos20
= (a — b)? sin?0 cos?0
=)
= (cos?0) =k = 1 =k.
(cosze 8. (o cosA:§:>sinA: 1_i:i
(2+2sin0) (1-sin®)  2(1+sin®) (1—sin6) 5 255
2 () (1 cos6) (2—2c0s0)  (1+c0s0) (2) (1—cos6) Consider,
2 2 )
2(1-cos’@) 2sin’6 8 64 sin” 4 sin” 4
3.  (¢) Wehave, x=a (cosec 0 + cot 0) 9 9 16
. 25) \25) (81-16) 25 65
= == (cosec 0 + cot 0) (1) - 16 DY XE_E
¢ 25
1—cos® y 1 cos0O
andy=15 > —=—-——
7 ( sin® ] b sin® sin® 9. (b 10. (¢)
Yy _ x
= b cosec 0 —cot 0 +(2) 11. (d) We know that sec?0 — tan?0 = 1 and sec 0 = ;,
_Y
= ﬁx%= (cosec O + cot B) (cosec 6 — cot 0) tan® = ;
a
= x—)l; = (cosec?0 —cot? 0) . xy =ab o xXPq - pAy? = plg?
a
4. (¢) Bysquaring and adding both the given equations, we 12, (d) Given, tan6 = a
b
get
pZ (sin?0 + cos20) + q2 (cos20 + sin20) ~ asinf—bcosH _4a tan®—b _ a® -
N J) " asin®+bcos® atan®+b 2 42
= prtgt-d>-b=0 13. (d) (cos* A—sin* 4) = (cos® 4)* — (sin® 4)°
= P-@@Eratg-b)grb=0 L,
= (cos” A—sin” A)(cos” A+sin” A)
rta,q-b
qg+b p-a = (cos2 A—sin? A1) = cos’ A—(l—cos2 A)
5. (@) x=rsinAcosC, y=rsinAsinC,z=rcos A =2cos?4 -1

X2+ y?+ 22 = rsinA cos?C + 72 sin?A sinC + 72 cos’A 14. (d) We have, tan6 = asin¢

l1-acos¢
= (r2 sin? A) (0052 C +sin? C) +7% cos’ 4 1
= cot@=———cotd = cotO+cotdp=——...(1)
=r2sin? A1)+ cos? 4 = 2 (Sin2 A+cos? A) =12 asin¢ asino
6.  (d) sec 0+ tan30 cosec 0 and tan¢ = _bsin®
- 1-bcosO
=sec O+ st tan? O cosec 0 = sec 0 (1 + tan20)
cos® = cothp=————cot0
bsin®

= (1 +tan?0)>? = [1+ (1 - a?)]>?



= cotQ+cotb=

sin®
From (i) and (ii), we have

1 1 a sin®
. —_— = =
asing bsin6 b sing
1
15. (d) Letcosecx—cotng
1 cosx 1
= R
sinx sinx 3
2sin2£
l—cosx 1 B
= —=s——=—=—
sin x 3 2 X X
sin — cos —
2 2
= tanfz_
2 3
Consider
X 2
2 tan — =
_ 2 _.3 _3
tan x = <= 1_4
l—tan® = 1-—
2 9
Thus sinx:é, Cosx=i
5 5

s, 169 7
CoOS“ X —SIN“x= ———=—
25 25 25

16. (a) cosecx—sinx=a &secx—cosx=>b

CoSec x — =a&secx— =b
COSEC X secx
2 2
cosec” x—1 sec x—1
= =a& =bH
cosecx secx
2 2
cot™ x tan” x
= =a& =b
cosecx secx
2 -2
cos” x sin” x
- =a& =b
sin x CcoS x
4 .2
cos x sin“ x
Now, a’bh= . = cos> x
sinz x COSXx
= cosx=(a?h)3 = cos? x = (a?h)*3

Similarly, sin? x = (ab?)?3
We know that, sin?x + cos?x = 1
— (db2)2/3 + (azb)Z/Z’ =1

17. (¢) v tan?0=1-¢2

= secH= \/1+tan26 = \/1+1—e2

= secO=,/r_p?

(i)

()

18.

19.

20.

21.

22.

23.

Mathematics

sin® 1
"cosO sin®

3 1 P
.. secO + tan’0 cosecO = ——+tan” 0
cos0

sec’ 0

- (1+tan’ 0)=—— =sec3 0= (2 —¢2)*?2 [from (i)]
cos0 0

cos
(b) sind + sin’0 = cos?0

sinf(1 + 1 — cos20) = cos20

sin20(2 — cos20)2 = cos*0

(1 — cos20)(4 + cos* — 4co0s20) = cos*0

ud Ul

c0s®0 — 4 cos?0 + 8 cos20 =4

~_~
-

C

2tan 30°
1+ tan? 30°

1Y gl WBxa 2
1+ — 3

3

Alternate method:

(d) We have,

Using identity,sin24 = 3
1+tan” 4

2tan A )

2tan30° 3

sin 60° = 3 =
1+tan-30° 2

(b) We have,

sin®—2sin°0 _ sinB(1—2sin’ 0)
2cos> —cos®  cos 0(2 cos? 9 — 1)

) te[w] tanelw

2c0s’0-1 2c0s’0-1
=tan 0

cos®
1+sin®

(¢) We have, cos 6

1-sin®
1+sin6+1—sin9)

1—sin’ 9

= cose(

2cose=4:cose=%=>6=60°

cos’ 0

(d) We have, tan 0 —cot®

sin®cosO
_  tan® cotO
sin®cos® sinOcosO

sin© cosO

cosOsinBcosO sinBcosOcosO

4+ cos*0 — 4c0s20 — 40820 — c0s%0 + 4 cos*0 = cos?0

|
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1 1
= ST = sec? 0 —cosec’0
cos“ 0 sin“ 0O

= 1+tan20—1-cot? 0 = tan> 0 — cot> O

Hf L
2tan 30° \/5

M@ 1+tan230°=1+(1)2
NG)
2
=i31=%><%=73=sin60°.
1+3

1-tan?45° 1-(1)* _

0.
1+tan?45°  1+(1)?

25. (d)

26. (a) Here, when A=0°
LHS=sin2 A=sin0°=0
and RHS=2sinA=2 sin0°=2x0=0
In the other options, we will find that
LHS = RHS

of L
2tan30° ( )

3
27. (¢) > = 5
1—tan” 30° . ( 1 )
NG
2
=£=ixé=\/§=tan60°.
RN
3

28. (b) 9sec’A-9tan” A = 9(sec2 A —tan® A)
=9x1=9,

29. (¢) (I+tanB+secO)(1+cotB—cosec 0)
{ sin® 1 } { cos® 1 }
=41+ + X+ ——-—
cos® cosH sin® sinB

_ {(cos0+sin0) +1} X {(cos O +sin 0) —1}
cosOxsin0

_ (cos®+sin0)” —()* { (a+b)(a—b)= a® - b

cosO xsin®
_ 1+2cosOsin@-1
cosO xsin®

30. (d) (secA+tanA)(1-sinA)
( 1 sin A

+
cosA cosA

)X(l—sinA)

31.

32.

_ (I+sinA)(1-sinA)
B cos A
1-sin’ A cos’ A 2 .2
= oS A = oS A (- cos” A=1-sin" A)
= COsA.

1+tan’ A _ (sec2 A — tan? A)+ tan® A
1+cot’ A (coseczA —cot? A)+ cot’ A
2 .2 . 2
A A A
__sec A sm2 _ ( sin ) o A,
cosec’A  cos” A \CosA

(b) (sin 30° + cos 30°) — (sin 60° + cos 60°)

1 B3) (1 BB
=272 |27 2 ) =0

(@)

1

3. (@) tan30 =£=1

cot60° 1

NG
1 1 2
4. Sin45°+c0s45° = ——+——=——=+/2
o N ARG
(on rationalizing)
2 )
35. (¢) cos@=\1-sin*6=,[1- = bb_‘“
b

36. (a) Given, sin 4 +sin?4 = 1

= sinAd =1-sin?4 = cos? 4

Consider, cos?4 + cos*4 = sind + (sin 4)> = 1
37. (¢) Wehave,sin(4+ B) = g

= A+B=60° (i)

and 2B=30° .. B=15°

Putting B in (i), we get

A+15°=60° = A=45°
Sol. (38-40):

39.

40.

In AABC, by Pythagoras theorem,
AC?>=A4B?>+BC? = AB=4 cm.

AC=5cm.

(a) cotC:£=é
AB 4
A

(b) secC=—C=§
BC 3

. 4
(b) sinC=—, cosC= i
5 5



2 2
4
L.H.S = sin® C+cos® C = (E) +(§)

_ 1649 | _RrHS

41. (a) Both Assertion and Reason are correct and Reason is
the correct explanation of the assertion.

greatest side = 4/(3)% +(4)?> =5 units.

42. (a) Both assertion and reason are correct and reason is
the correct explanation of the assertion.

3

tan6=7x2=\/§.

43. A)->p;B)—>qC)>s;(D)—>r

44.
45.
46.

49.

52.

54.

56.
59.
62.

Mathematics
(A)—=>q;(B) = p; (C) > r1; (D) >
(A)—>p; B)—=>q; (C)—>r; (D)—>s

1 47. 1 48. 4/5
% 50. 7/25 51. 17/8
12/5 53. 1

7 55. 33-1

2 4

False 57. True 58. False
False 60. False 61. False
True 63. False



