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[OBJECTIVE Type Questiongj

[1mark ]
Multiple Choice Questions
1. @ Consider the triangle shown below. 1
X 15 ¥ Ans. (d) 57
a
1
Explanation: coth =
17 8 E
= cot60®
‘ [+ cot60°= =]
- Cot e g—
What are the values of tan 8, cosec & and sec 'JE
a7 — 8 =60°
(@) tan D= -2, cosec = 17 sech = 17 Mow, sec’@ + cosec’® = sec’60® + cosec’60®
15’ 15’ )
2
17 17 ME
(b) tan 0 = ls,cusm:ﬂz 2 ,5ech= T
4
= f4—
(€) tan 0= g,cusacﬂz E,Hcﬂzg 3
_12+4 _16__1
17 8 R
(d) tan 0 = E,cusm:ﬂ: E,sacl}z Tl
[CBSE Quuﬁon Bank 2022] 4, If sin 6 + cos 6 = /2 cos a, [ﬁ x ﬂ“} then the
2. If x tan 60°cos 60° = sin 60°cot 60°, then x = value of tan @ is:
(o) cos 30° (b) tan 30° — -
2 - 2
(© sin 30° (d) cot 30° (@ ¥2-1 (®) V2 +1
[CBSE SQP Std. 2022) (@ V2 (d) -2
Ans. (b) tan30°® —
Ans. (g) V2 -1

[CBSE Marking Scheme SQP Std. 2022)
Explanation: x ton 60° cos 60° = sin 60° cot 60°

=
- 1 W3 1
{x}lx{wﬂ}x— = — W —
172
u"§x_1
2 2

1
®= = tan30°®
B
3. Feotf= %,mnmhmufmzﬂ+mc1ﬁ75:

@1 ®) %

38 1
(c) 9 (d) 55

[CBSE Term-1 Std. 2021]

Explanation: We have,

sinB+cosB= u@cu@ﬂ

— sinf= \I'E::usﬁ-cusﬂ
= sin®=(y2-1)cos @
- sin@ _ \E -1

cos 8
= tan @ = \IE -1

5.Ifsinf +cosB= JE,'I:I'm-ntunﬁ-i-mth
(@) 1 {b) 2
(e) 3 (d) 4
[CBSE SQP Std. 2022]
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Ans. (b) 2
[CBSE Marking Scheme SQP Std. 2022]
Explanation: Given, sinfl + cosf = uE
On squaring both the sides, we get
2
(=ind + mnsl?r]-2 = [-.E}
sin’8 + cos’® + 2sind cosh = 2

l+2sinBcosB=2
JsinBcosB=2-1=1

1

—_— = -]
sinfBcos® 2
ton @ +cot @ = ant ﬂ_]—sa
cosB sinB
_ sin 8+ cos?@
" cosB sind
1
= —— _i
cos® sinB -

Fromn (i) and (i), we get
ton @ + cotd =2

6. The sine of an angle in a right triangle is %

Which of these could be the measures of the
sides of the triangle?

{a) 4 cm, 5 cm and 9 cm

(b) 4 cm, 5 cm and \I"H cm
{c) 6 cm, 8 cm and 10 cm
(d) 8 cm, 10 cm and 4\}5 cm
[CBSE Question Bank 2023]
Ans. (c) 6 cm, 8 cm and 10 cm

Explanation: Given, sine of an angle = %
Let O be the angle of the right triangle.

By Pythogoras theorem,

[I—h:p|:J-|:|t1=_lr|us:|=_l}I = {Ease}z + |[P’1=_lrr_ter11::|iculur}2

where, hypotenuse is the lorgest side among

alL
So, (o) 4cm, 5 cm oand 9 cm
[EI'}I= 81lcm
@2+ (5%=164+25=41cm
LHS # RHS.

(b) 4 cm, 5 cm and -\Irﬁl:m

(V1) = 41cm

(924 (5)3=16+ 25 =41 em

LHS = RHS

. 4 .
But, sinf = T (given)
Here, perpendicular = 4 cm, while

hypotenuse = 5 cm.
Thus, it is not as per the condition.
(c) 6 em, 8 cmand 10 cm
(10)? = 100 em
()% + (8)% = 36 + 64
=100 cm
LHS = RHS
But, sinf= % (given)

Here, perpendicular = 4 cm and hypotenuse
=5cm

Thus, it is as per the condition, here,
perpendicular = 8 cm, hupotenuse = 10 cm
and base = 6 cm.

(d) 8 cm, 10 cm and 4~.'E cm

[4@)2 =656

(8)2 + (10)% = 164
LHS # RHS

7. &) If gin (A + B) = cos (A - B) = 1, then:
(o) A=B=0 (b) A=E =45
(© A=60%B=30" (d)A=30°B=60°

8.@ If cos A = %,thenmnwhncf

tan A + cot A is:

169 12
{a) 0 (b) 1
© 1 @ =
9. If 5 tanf = 4, then % =
1 2
{a) 5 ib) E
@3 @6

[CBSE SQP Std. 2022]
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Ans. (a) %

[CBSE Marking Scheme SQP Std. 2022]
Explanation: Givan,
Stanp =4

or ﬂll:%

cosf
ing=2
sinfp = scusﬂ.

The given trigonometric expression s,

EsinE-stE
Ssinf+2cosp
L 4
[Substltuung sin B:E:x:sll
4
S)cgmsll-ﬁmsﬁ
= 4—
5x§ms|3+2ms|3
_4-2 21
T 4+2° 6 3

10. If 5x = sec A and E = tan 6, then the value of
x

1
5[ x? ——] is:
xE

@5 ® 3
© % @0
1

Explanation: Given, 5x = sec 8 and E =tan @
x
Squaring both sides, we get

25xi=secln N0
E=t|:|r1jIEII _{in)
J!':
Subtracting the two equations, we get
= 25 - % =sec’ 6-tan’ @
®
2 _ 1 2
= 25| x - (=1 [ sec’® —tan®B = 1]
x
1 1
= sl x? - —] ==
[¥-5)-3

141, If sin A + sin? A = 1, then the value of the
expression {cnu1 A+ cos? A) is:

1

(@) 1 ®) 3
(e) 2 (d) 3
[NCERT Exemplar]
Ans. (g) 1

Explanation: We know that,

sin?@+cos?B =1 )]
Given, sinA+sin’A =1
= sinA = 1-sin®A
= sin A = cos” A [Using (1}]
Squaring both sides, we get
= sin’ A = cos® A
= 1-cos’A = cos* A [Using (1}]

= st AscostA =1

J3
5
0% A + B = 90° and A > B, then find the
measures of angles A and B.

(a) 30°, 45° (b) &0° 30°

(©) 30°,90°
[CBSE SQP Std. 2022]

13. The value of (1 + cos 6) (1 - cos 6) cosec? @ is:

12.@)f sin{A + B) = 1 and cos(A - B) =

(c) 45°,90°

(o) O b) 1
() cos?B (d) sin?®
Ans. (b) 1

Explanation: (1 + cos f) (1 - cos A) cosec® A
=(1- cos? ) cosec? B
=sin’ 6 cosec? 8
[ sin’@ + cos” 8= 1]

=s5in? @ «

sin2B
[ cosec B= L]
sin@

14.If sin 8 - cos B = 0, then the value of
(=in® 0 + coz* ) iz

=1

@ 1 ® 3
4
1 1
(c) 5 (d) ry [NCERT Exemplar]
1
Ans. (c) 3
Explanation:
Given, (sinfB-cos@) =0
=3 ginB =cos B
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. sing
cos@ o
= tanf =1 [':tﬂnﬂ= ﬂ:|
cos B
= tan @ =tan 45% [ tan 45° = 1)
= 8 = 45*°
MNow,
sin® @ + cos® 8 = gin® 45° 4 cos™ 45°
B} {L]‘Z[L]“
V2) 2
[ sin 45° = cos 45° = _L]
V2
1,11
T4 4 2

15. Find an acute angle B when:

cosO-sing  1-3
-

cosB+singd 1.4 ._.E
(b) 30°

(c) 45°
[CBSE SQP Std. 2022)

{a) 60"
{c) 90"

Ans. (g) 60°

cosf-sing _ 1-3
1+\E

Dividing the numerator and denominator of
LHS by cosf, we get
1-tan@ 1-43

—
1+tan@ 1+42

Explanation: cosf+sing

Which on simplification (or comparison) gives
tanB = \JIE
Or 68 = 60"
[CBSE Marking Scheme SQP Std. 2022]

16.@ ¥ 8 = 45° then the
sec f cot 0 - cosec 0 tan 6 is:

value of

(@) 0 ) 1
) 2 (d) 3
17. If x = @ sin 8 and y = a cos 8, then the value
of x + y' is:
(a) @ ) a*
€1 (d) b*
Ans. (b) o

Explanation: Given,x=agsinBondy=acos®
Squaring both sides, we get
=g sint @ i)
gj =’ st B (i)

* Answer given by CBSE is wrong. The correct answer is 32-
3

Adding the two equations, we get
xj+yj=ﬂzsinzﬂ+azmsjﬁ
= a? (sin 8 + cos? @)
=a’ [rsin®6+cos’=1]

“18. if sin A = %,thenthn value of sec A is:

2 1
© V3 (d) 1
[CBSE SQP Basic 2022)
2
Ans. (a) :'E

[CBSE Marking Scheme SQP Basic 2022]
Explanation: sin A = %

A =30°
gac A = sec 30°

2
R

19. 4 tan® A - 4 sec” A is equal to:

Hence,
Therefore,

(o) 1 b) -1
(c) 4 (d) -4
Ans. (d) -4

E:planutinn:fltunzh-d- sect A
=-4{sec2.ﬂ.-tnn2ﬁ}
==d4x1

[sec’B-tan’ 6 = 1]
==4

20. @ If3 cos b= 1, then cosec 0 is equal to:

3

(a) 242 ® 37
23 4

© 3 @32

21. «.E cos?A + u'E sinZA is equal to:

1
1 —_—
© V3 (d o
[CBSE SQP Basic 2022]
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Ans. [c) \E

[CBSE Marking Scheme SQP Basic 2022]
Explanation: /3 cos?A + /3 sinA
= \E (cos?A + sin®A)
3x1
[ cos?A + sin?A = 1]

=3
22. In the given figure, D is the mid-point of BC,

then the value of ut!-j“' is:

xu
A
=
c B B
1
{a) 2 ()] 2
1 1
(€) E (d) z
[CBSE Term-1 SQP 2021]
Ans. (b) %

coty® AC/BC _CD_ €D _1

cotx® AC/CD BC 26D 2

[CBSE Marking Scheme Term-1 SQP 2021]
Explanation: In AADC,

cotx® = %S i)
and, in AABC,
AC  AC ,
coty’ = 5 =20 -®
[+ Dis mid-point of BC)
So, coty®
cot x®

1]
k2|
olz|8|3

23. @ If cosec @ - cot i = %, then the value of

cosec 0 + cot 0 is:

(o) 1 ib) 2

(c) 3 (d) 4
24, The value of cos 1° cos 2° cos 3° cos 4° ......

cos 90° is

(o) 1 b) O

{c) =1 (d) 2

[CBSE SQP Basic 2022]

Ans. (h) O

[CBSE Marking Scheme SQP Basic 2022]

Explanation: cos 1° cos2® cos 3° . cos 90°
(cos 1%) x (cos 2°) = (cos 3°%) = _ = (cos 897

» (cos 907
cos90° =0
(cos 1% = (cos 2%) = (cos 3%) = = (cos 89°) «
(cos90% =0

25. @ 25in 20 = 3, then the value of  is:

(o) 90° (b) 30°
(c) &60° (d) 45°
26. Given that sech = .‘E then the value of
1+ tang .
—_— s
sind
(a) 242 () A2
© W2 (d 2
[CBSE Term-1 Std. 2021]
Ans. (a) 22
Explanation:
sach = JE:SEC45“
= A = 45°
1+tan®  1+tond5®
Mow, - = —
sing gind5®
_ 1+1 =9 J—

J’E

27.If 8 is an acute angle and tanf + coth = 2,
then the value of sin8 + cos8 is:

@1 () ;
© % @ V2
[CBSE Term-1 Std. 2021]
Ans. (c) g

Explanation: We have,
tand + coth = 2
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= tanf+ =2
tan@
= tan®® + 1 = 2tand
= ton®B=-Ztanf+ 1 =0
= {tanﬂ-l}:=ﬂ
= tanB-1=0
= tanf = 1 = tan45®
= 6 =45
3
Mow, sin 8 +cosB=|—F| +
J:? 2
S 2
A RN,
L 2
RT3

28. In AABC right-angled at B, sin A = :—5 , then

the value of cos C is:

7 24
(a) E (b) E
7 24
c) E (d) T
[CBSE Term-1 Std. 2021]
7
An _
s. (a) 5%
Explanation:
H
A B
Wa have,
7 BC
inA = 2 =BC
sin AC
BC 7
Mow, cosC = eo5E

29.@) If tan « + cot o = 2, then tan®® o + cot™® o

equal to:

(o) O (b) 2

(c) 20 (d) 220

[CBSE Term~1 SQP 2021]

20. If 1 + sin? @ = 3 sin o cos o, then values of cot

o are:

{ﬂ} -1,1 {b] ul 1

() 1,2 (d)-1,-1

[CBSE Term-1 SQP 2021]

Ans. (c) 1,2
1 +=in? o = 3 sin o cos o
ot + gin?
2

2 2

sin? o + Cos o = 3sino cos o
2sin” o - 3sin o cos o + cosla =0
{Zsin ot = cos o) (sinc - cosa) =0
cote=2orcota=1

[CBSE Marking Scheme Term-1 SQP 2021]

341, If 2sin? i = cos? = 2, then [l is:

(a) 0° (b) 90°
(c) 45° (d) 30°
[CBSE Term-1 SQP 2021]
Ans. (b) 90°

2sin’B-cos’p=2
Then, 2 sin® B - (1 - sin® B) = 2
3sin? p=3or sin’ p=1
B is 50°
[CBSE Marking Scheme Term-1 SQP 2021]

32. If the angles of AABC are in the ratio 1: 1: 2,
respectively (the largest angle being angle
sec A tanA .

cosecB cotB

C), then the value of

(@0 (®) %
3
2

(€ 1 (d)
[CBSE Term-1 SQP 2021]
Ans. (g) 0

1x + 1x + 2x = 180°% x = 45°
ZA, 2B and £C are 45° 45° and 90° respectively.

gacd5®  tand5®
-
cosecd5® cotd5®

sech tand
cosecB cotB

%:—131-130

[CBSE Marking Scheme Term-1 SQP 2021]
Explanation: Given, in AABC
LN AR AC=1:1:2
Let, Zh=x LB=xand £C=2x
We know,
£A+ LB+ 2C =180
(Angle sum property of triangle)
: X+ x4+ 2x =180
= 4x = 180°
= x = 45°
o EZA= AB=45%and £C =2 « 45" = 80°
sech _tﬂnﬂ-.
cozecd cotB

Mow,
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_ secd5® tand5®
cosecd5® cotd5®

_2 1

2 1
=1-1=0

33.@I‘chﬁ+tunﬂ+1:0,tj'm-nmcﬁ-mnﬁb:
(a) -1 (B) 1

ic) 0 (dy 2 [CBSE 2013)

1
34.@ Given that tan 8 = :,'; , then the value of

cosec? i - sec? @ i
—_— . 5 _ =
cosec? B + sec? @

1

(a) -1 (b) 5

1 1
() 3 {d) = 3 [CEBSE 2013)

35, 2 tan 30° _
1+ tan?30°

(a) sin 30° (b) tan 60°
(c) cos GO° (d) sin 60°

[Delhi Gov. SQP 2022)

Ans. (d) sin 60°
Explanation: We know that,

tan 30°

Ex[
Ztan30°
1+tan’30° [ 1 ]

So,

=[S

,_.
+
L | =
L..:rl.p-|f3-||m

®
B

|Gy &

= sin GO°
36. Ifa cotf + b cosech =p and b cot + acosecii =g,
then p® - g° equal to:
(a) a? - b?
(c)a” + b?

(b) b? - a?
(db-a
[CBSE Term-1 Std. 2021]

Ans. (b) b -d*

Explanation: We have,
@ coth + b cosech =p
and b coth + acosecli=q
So, p° - g°= (ocoth + beosech)?
= (bcotd + amsecﬂj:

= a’cot®® + blcosec’® + 2Zabcoth cosech -

(bjcutzﬂ + a“cosec’d + Zabcotd cosech)
= a*(cot?d - cosec?d) + b (cosec?d = cot?6)
= a¥{-1) + b4(1) [ cosec’® - cot’d = 1]

e
37. If sech + tanb = p, then tanf is :
+1 -1
(a) i (b) pi_
2p 2p
#-1 A+l
(<) #+1 (d 71
[CBSE Term-1 Std. 2021]
2
o =1
Ans. (b) _Ip
Explanation: We have,
sech + tanf =p i
We know that,

sec’d-tan® =1
= (sech - tond){sech + tanf) = 1

= (secB-tanf)p =1 [From (@]
= sech - tanf = 1 ()]
p
Subtracting eq. (ii) from eq. (i), we get
2 p L
tand = p
2
= 2tand = P
a1
= tanfd = 2p

38. The value of if tan (3x - 15% = 3 is:

(a) 207 (k) 15°
(c) 25° (d) 30°
[Delhi Gov. SQP 2022]
Ans. (c) 25°

Explanation: Given, tan (3x - 15% = .,15
tan (3x - 15" = tan 60°

3x-15 =60
3x =75
x =25°
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39. While eating sandwich, Chetna jokingly
remarked that she can find out the value
of any trigonometric ratio if just one ratio
is known to her, as the sandwich is a right-
angled triangle.

Iif 3 tan A = 4, then the wvalue of
HsinA+2:usAk
3sin A -2cos A

11
(a) 4 (b) I
7
(4] i (d) 3
Ans. (d) 3
Explanation: Given, 3 tan A = 4
= tan A= %

35mﬂ-.+2cush
SSInA 2cos A
Divide numerator and denominater by cos A
35inh+2-::u@.ﬂ.
cos A cosA  3tanA+2
3sinA 2cosA  3tanA =2
cos A - cos A

) 3 x % + 2
4
T = =12
*3
4 + 2 [
= = — =73
4 =2 2
Fill in the Blanks
1+tan® A
40.@ Simplest form of ﬁ [ J
+Cot A [cBsE 2020]
41. iftan A =1, then 2 sin A cos Ais .. -
[CBSE Zﬂ?_ﬂ]
Ans. 1
Explanation: Since,
tan A =1,
A =45° [~ tan 45" = 1]
2 gin Acos A =2 « sin 45° » cos 45°
=2x— 1

72 I‘l

. 1
42.The value of [Hﬂ23+—2]Ts
1+ tan” 8

[CBSE 2020]
Ans. 1
Explanation
sm23+ —11_ = smjﬂ+ —
1+ tan™ 8@ sec” @

=zin’f+cosiA=1
43.5"mplﬁst‘Furmn‘F{1 cos® A) (1 + cot® A) is
[CBSE 2020]

Ans. 1
Explanation: (1 - cos? Al + cot? A)
= sin? A cosec? A

=sin A,

sin? A

=1 [ cosec = L
sinf

44.@1f 3 sec -5 = 0, then cot 0 S .eeereerseeenenes -
45, If sin 6 = cos 6= 0, 0 = 0 = 90° then the value

OF B8 reereerrsserrsnees =
Ans. 45°
Explanation: sinf-cos@ =0
=3 sinB =cosB
=1 tanf =1
= tan 8 = tan 45°
[+ tan 45% = 1]
So. A =45°

46. cos 1° cos 2° cos 3° ... cos 180° equals to

Ans. 0
Explanation:
cos 1° cos 2° cos 3% cos 90° _ cos 180°
=cos 1° cos 2° cos 3° _0.. cos 180°

[ -+ cos 90° = 0]

=0
47. iftan 0 = \E,thansacﬂis ................... .
Ans. 2

Explanation:

tan @ = «,I'E
gives 0 = 60° [ tan 60° = 3]
S0, secD =secB0°=2

48.If tan 0 + cot 0@ = 2, then the value of
tan? 0 + COt2 008 eveeeerremeneins
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Ang. 2
Explanation:
ton? 8 + cot? 0 = {tan 0 + cot 6)° = 2 tan 0 cot 0
=(2)?-2x1
[Given, tan @ + cot 0 = 2]
=3

2 o
49. Value of _2tan” 60° .
1+ tan? 30°

[CBSE 2020]
Ans. E
2

Explanation:

2

2tan? 60° _ 2(43)

1+ tan® 30° 1V

1+{ ]

_18_
4

b |

Lt | s | T

—_—

V3
50. Feotb= %,mﬂnthawhmurf

{1+ sin @) (1 - sin @) is
(1+cosd)(1l- cos@)

[CBSE 2020)

Ans. E
64
Explanation: Given,

Oﬂtﬂ:z
8

(1+sin8)(1-sinB)
' {1 + COS B]{l - Cos B}I

= l-sinzﬁ_-::uezﬂ

1= \:052 1] sirl2 1]

2
7 49

_ 2
=t B=s|=]| =—
c [a] 64

cot 45° ie
5in30° + cos 60

[Delhi Gov. 2022]

51. The value of

Ans. 1
Explanation: we know that,
tan 45° =1

and, cosB0® =

1
52. Given that, tanf = 'Il;- then the value of
Ll

oosaczﬁ - sm:zﬁ ;

oosaczﬁ + sm:2 L]
[Delhi Gow. 2022)

bd | =

1

Explanation: Given, tand = u_'E

tonfl = tan30®

a8 = 30°
cosec>30°-sec’ 30°
cosec  30°+ sec” 30°

Al

*(5)

=
=

ﬂDSECzﬁ - sec2 1]

cusecz\ﬂ + sec2 1]

Assertion Reason

Direction for questions 53 to 57: In question

number 53 to 57, a statement of Assertion (A) is

followed by a statement of Reason (R). Choose
the correct option as:

(a) Both assertion (4) and reason (R) are true
and reason (R) is the correct explanation of
assertion (A).

(b) Both assertion (&) and reason (R) are true
but reason (R) is not the correct explanation
of assertion (A).

(c) Assertion (A) is true but reason (R) is false.

(d) Assertion (A) is false but reason (R) is true.

53. @ Assertion(A): If x = 2 sin’0 and
y = 2 eos™® + 1
then the value of x + y=3.

Reason (R): Fer any wvalue of @,
sin“d + eos®A =1

54. (@ Assertion (A sin(A+B)=sin A +sinE
Reason (R): For any wvalue of 8,
1+tan’ 6 =sec’ B
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55. Assertion (A): (cos® A - sin® A) is equal to We know that, 5in 90° = 1 and cos 90°*=0
2cos"A-1. Hence, both assertion and reason are true
Reason (R):  For any ‘vznlue of 6, but reason is not the correct explonation of
1 + cos” 0 =sin” 6. .
assertion.

Ans. () Assertion (4) is true but reason (R) is false.
&phnuﬁm: The given expression is 57. Assertion (A): In a right AABC, right angled

cos? A = sint A at B, if tan A = 1, then
Fﬂctunmng the given Express:un we have 2sinA.cos A=1.
cos® A-sin* A = {msz.&.-i-s:n A} (cos A-mzﬁa Reason (R): tan 45° = sin 45° = cos 45°
=1x ms’A-m ﬂg 1
8+cos’@=1) = T
=|:052A-m2ﬁ. 2
=mszh-[1-ms§ﬁ|:| Ans. (c) Assertion (4) is true but reason (R) is false.
= A=1 A
=7 st Am I cos Explanation: In AABC
Hence, assertion is true but reason is false. tanA =1
. . - = tan A = tan 45°
56. Assertion (A): The value of sin 60° cos 307 + R
sin 30° cos 60° is 1 = A =45
Reason (R): sin90°=1and cos90°=0 o 458 1
Ans. (b) Both assertion (4) and reason (B) are = - E
true but reason (R) is not the correct
explanation of assertion (4). cos 45° =
Explanation: sin 60° cos 30% + sin 30° cos 60° :E
—£x£+1x1 2 5in A cos A = 2 sin 45° cos 45°
T 272 122 P S
_3.1 2R
T4 4 2
=4 2
4 =1
=1

Hence, assertion is true but reason is false.

(CASE BASED Questions (CBQs))

[ 4 & 5 marks |
Read the following passages and answer the {A) Find the value of cos R.

umsnE : (B) @) Find the value of cosec P.
58. An electrician wanted to repair a street lamp
Find the value of cot P - k.
at a height of 15 feet. He places his ladder © e e cosee .
such that its foot is 8 feet from the foot of the Ans. (8) We wil first colculate PR by using

lamp post as shown in the figure below: Puthaogoras theorem in APQR.
So, PR?=PQ?+QR?
=(15)% + 87
=225+ 64
=289=177

= PR =17 feat

Side adjocent to angle R
Hypotenuse

R 8
Therafo Bz =—=—
rOre oS R = R~ 17

Mow, cosR =
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cot P

©

=[5 Q|3

cosec R =

®
PQ
17
15

Mow, cot P -cosecR =

Base

- Perpendicular

Hypotenuse
Perpendicular

15 17

g 1s

_ 225-136

Quitub-Minar

120
89
120

59, Built in the 13th century the magnificent
in Dethi,

in red and buff

sandstone is the highest tower in India. it
is an architectural marvel of Ancient India.
Quiub-ud-Din Aibak of Slave Dynasty laid the
foundation of Minar in AD 1199 for the use
of mu'azzin {crier) to give calls for prayer and

raised the first storey,
three more storeys by

to which were added
his successor and son-

in-law; Shams-ud-Din ilitutmish (A.0. 1211-36).

(@)

Ans. (4)

@ The value of cot P is:
a7 65
(@) I (b) a7
72
© = @2
The value of cosec P - cot P is:
12 5
{a) E {b) E
13 7
() E (d) E
The value of sin? P + cos2 P is:
{a) 1 By -1
{c) O (d) 2
@mm-ﬂi+ ;13 -12tan P
i R sinP
20
{a) O {b) 333
333
© o (d) 666
65
(d) %7

Explanation: We will apply Puythagoras
theorem in right triangle PQR to find PR
PR? = PQ* + QR?
=72% + 65 = 9409 = 97°
= PR=97m

Let us take the height PO of Qutub Minar as cos R = Side adjacent to angle R
72 m for ease of calculations (though actual Hypotenuse
height is 72.5 m) and distance of point R from Qr 65
Qas65m Therl!ﬁ::rE.CﬂGR=E =97
5
) I
Explanation: We have, APQR
Huypotenuse
P=
Fosee Side opposite to angle P
- FR_S7
QR 65
Side adjacent to angle P
Also, P=
et Side adjaocent to angle P
_PQ 72
QR 65
The value of cos R i
@ The walus of xR = 97 72 25
65 2 Mow, cosec P-cotP = E—E=E
@ =3 b) ==
5
97 65 = —
(c) o @ 97 13
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O @1 o
. QR 65 Find the height BQ if the angle of the
Explanation:  sinP = PR _ 97° elevation from P to Q be 30°
B [CBSE SQP Basic 2022]
cosP =55 = 7—2
PR ~ 97

PC
in 60°= —
Ans. (A) sin PA

J3 18

sin?P+cos’P =

|
r—
(DIO’
~Nin;
|
(=)
-+

2 = — I —
(72] 2 PA
97
= PA=12{3m
422545184

- in30°= —

9409 (B) sin o0

=8 . 1m

Alternatively, 2 PB

sin’ P+ cos’P =1 — PB=36m

[ sin@+cos?0=1]

[CBSE Marking Scheme SQP Basic 2022]

61. Rekha owns a rectangular-shaped gardening

60. Lakshaman Jhula is located 5 kilometers

north-east of the city of Rishikesh in the Indian
state of Uttarakhand. The bridge connects
the villages of Tapovan to Jonk. Tapovan is
in Tehri Garhwal district, on the west bank
of the river, while Jonk is in Pauri Garhwal
district, on the east bank. Lakshman Jhula is
a pedestrian bridge also used by motorbikes.
It is a landmark of Rishikesh. A group of Class
X students visited Rishikesh in Uttarakhand
on a trip. They observed from a point (P) on a
river bridge that the angles of depression of
opposite banks of the river are 60° and 30°
respectively. The height of the bridge is about
18 meters from the river.

Based on the above information answer the
following questions.

(A) Find the distance PA.

(B) Find the distance PB.

(C) @ Find the width AB of the river.

(C) Determine the value of

block, and she is planning to grow lots of fruits
and vegetables in that The block measures
12m by 5 mand the £CAD = 0.

12em

D 5cm c

(A) @ Determine the value of 12 tan 6.
(B) Determine the value of tan? 6.

1-tan?e
1+tanZ0
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25

2

5
o wrten () 225
=@ i 12 144

a 25
tan“fs —
© 144

e[ ]
Trtone H%]z l

(VERY SHORT ANSWER Type Questions (VSA) )

[1rmark ]

62. Write the value of sin? 30° + cos? 60"
[CBSE 2020]

2 2
Ans. sin® 30° + cos”® 60° = [%} +[%]

+

F

L
2

FN

63.@ If sinx + cos y = 1; x = 30° and y is an
acute angle, find the value of y.
[CBSE SQP 2020, 19]
64. Find the value of sin 60" + 2 tan 45° - cos? 30",
[CBSE 2019]

Ans. =in? 60° + 2 tan 45° - cos? 307

(& eene (2]

= E+2-E=E
4 4

Hence, the required value is 2.

65. If sin & = cos 8, then find the value of 4.
[Delhi Gov. QB 2022)

Ans. Given, sin0l =cos
‘We know that,

1
gin 45° =cos 45°= —=
V2
Thus, 0 =45°

66. @ If (1 + cos A) (1 - cos A) = E,ﬁnd value of
sec A. [CBSE 2019]

67.1ftan A = 1 (0° < A < 90°) and cos B = 31-
3

(0 < B < 90%), then find cos (A + B).

Ans. Given, ton & =1
= A = 45"
and cosB = 1
:"1-'
— B = 45°
5o, cos (A + B) = cos (45° + 45%)
=cos 90° =0
68. Evaluate: 210N 457 x €0s60° \oer 5020]
sin 30°
Exlxl
A 2 tan 45% x msEU“= 2 _4
gin 307 1
2
69. What is the value of [ + : ] 7
: . vate 1+Eﬂt?ﬂ l+tnnzﬂ
[CBSE 2020]
1 1 1 1

+ = +
1+cot’® 1+tan’® cosec’® sec’®
- cosec? @ =1+cot2 @
s;s_n::2 =1+ tunj 1]

=sinB +cos?B=1
70. Evaluate: (sec A + tan A) (1 - sin A), for
A= 60" [CBSE 2020]
Ans. For A = 60",
(sec A + tan A) (1 - sin A&)
= (sec 60° + tan 60% (1 - sin 607
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={2+ﬂ>{1—£]

2
=2+ -.Ilr3—— \E - 2
2
_1
T2
71. fx= asin 8 and y = b cos 8, write the value
of (b2 %% + a* y?). [CBSE 2020]
Ans. Given, x=asin®
and y=bcosB

bhE . ajyj = bziaz sin? o) + az{hj cos? )

= a’b? [sin? 0 + cos” 0]
=a’b?

[ sin’® + cos?0 = 1]

72. @ If cosec 8 = 2x and cot 6 = E,ﬁndthe
X

value of 2[:2 - iz] [CBSE 2011]
x
73.Ifx=2sin”6 and y = 2 cos? @ + 1, then find x
+ 1. [CBSE SQP 2020]
Ans.

x+y =2sin"6+2cos’B+1
=2{sinjﬁ+cuszﬂl+1=3
[CBSE Marking Scheme SQP 2020]

( SHORT ANSWER Type-| Questions (SA-I) )

[ 2 r'narks]
2 2 _ 5
74. Find the value of —+Z_ if x = a sin 0 and AC = /(8x)" +(15x)
a b AC= 17x
y=b cos A, [Delhi Gov. SQP 2022] A 15
Ans. Given, x=agsinBandy=bcosO gEnA = 7
Now, *_ .49 ={r:.|s.|nﬁ‘} +{ﬂcu@ﬂl} e A < 17
a’ b a? b2 8
a’sin’®  b'cos’e [CBSE Marking Scheme SQP 2020]
= +
a* b’ 76. @) Find, tan P - cot R.
=sin’ 0 + cos’ 0 P
=1 [+ sin?@ + cos? 0 = 1]
75. Given 15 cot A = 8, find sin A and sec A.
[CBSE SQP 2020, 19]
Ans. 15cotA=8 12 em 13em
cotA = E
15
C
aQ [l
15x [CBSE SQP 2020]
2
77. Prove that 1 + _cotta = cosec o
1 + cosec o
B ax A
[CBSE 2020, NCERT Exemplar]
< - cot” a
T 15 Ans. LHS. =14 — —
PP . * 1+ cosec o
By Pythagoras Theorem L. cosecla - 1
AC? = AB?+ BC? - 1+ coseca
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[--cot? 8 = cosec? 6 - 1]
¥ (cosec o = 1)(coseca + 1)
= 1 + coseca

=1+ (coseca~-1)
=coseca=RHS.
Hence, proved.

78. Show that tan* 6 + tan? 0 = sec* 0 - sec? 0
[Delhi Gov. SQP 2022, CBSE 2020]
Ans. Given, sec” 0 -tan®0 =tan? 0 + sec?0
LHS. =sec*0-tan*0
= (sec? 0)? - (tan? 0)?
= (sec? 0 + tan?0) (sec’ 0 - tan? 0)
= (sec? 0 + tan?0) [(1 + tan? 0) - tan? 0]
[+ sec?0 =1 +tan? 0]
=sec’0 + tan’0

= sec*0-tan* 0 =sec? 0 + tan? 0
or, sec?0-sec?0 =tan*0 + tan?0
Hence, proved.

” ; (1+5in6) (1-sin6)
»Wfeot@= =, evaluate 11 e6) (1-cost)

[CBSE SQP Basic 2022
Ans. Now,

(1+sinB)(1-sin6) _ (1-sin?6)
(1+cos@)(1-cosB) (1-cos?0)
(e
sin’@

sin®
= cot20

7Y _49
8 64

[CBSE Marking Scheme SQP Basic 2022]

80.® Find A and B, if sin (A + 2B) = % and
1 )
cos (A +B)= 3 [Diksha]

B8l.fxcosB-ysinf=a,xsinB +ycosf=hb,

prove that x* + y*> = a’ + b2
Ans. Given, xcosf-ysinf=a ()
and xsinB+ycosB=b (i)

Squaring and adding equations (i) and (i), we
get

(xoos!)-ysine)z‘t-(xsin(H-ycos())2=a"’«¢-b2

= x* cos? 0 + y? sin? 8- 2xy sin 6 cos B
+x%sin? 0 + y? cos? 0 + 2xy sin 6 cos O

=a’ +b?

= x? (cos? 8 + sin? 8) + y? (sin? 8 + cos? 6)
=a’+b?

= X +y’=a’+b?
Hence, proved.

[-:sin? @ + cos? 0 = 1]

82.@Ifx:acos38,y=bsin36,provom
s - 2/3
- = =1,
HiR

83. Evaluate:

(sin® 60° + sec® 30°) - 2 (cos? 45° - sin? 907)
Ans. (sin* 60° + sec” 30°) - 2 (cos? 45° - sin? 90°)
4

CRBIEERY
(5 9)-45-)
(#5224

= 1—4—;*1

[Diksha]

_337+144
144

481
144

84.If a cos 6 - b sin 6 = ¢, prove that
asinB+bcosf=tVa’+b?=c’. [Diksha]
Ans. Given,acosf-bsinf=c
On squaring both sides, we get
(ac:osﬁ-bsin())"’:c2
= a? cos?6 + b? sin? 6 - 2ab cos 0 sin 0 = ¢*
= a*(1 -sin? 6) + b(1 - cos? 6)
- 2ab cos 0 sin B = c?
-rcos? @ =1-sin?0
sin?@ =1-cos? @
= a?-a’sin?0 + b2 - b? cos? 0
-2ab cos Bsin B =c?
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= a® sin?@ + b? cos?8 + 2ab cos B sin B
=a? + b2 =2
—(asinB+beosB)? =a? + b=t

:avﬂlsinlfl--i-E:Im;l?ﬁ:i-|,||':‘.i2 + b=,
Hence, proved.
85. @ Simplify (1 + tan® @) (1 - sin 6) (1 + sin 6).
[CBSE 2013]
1
+ ;
sinA cos A

86. Ftan A= %,ﬁndﬁ'ﬁn\mluanf

[CBSE SQP 2020]

Ans. Given,tan A= i—

Then, let perpendicular = 3k and base = 4k
C
3k
A B

4k
Mow, by applying Puthageras theorem in
AABC, we have
AC? = AB? 4 BC?
= (4K + (30)°
= 16k + 9K
89.

90.

cosA =

1

Then, l
cosd E
5

+

sind,

3 sinf-cosf=0and0 <@ <90, find
[CBSE SQP 2020]

87. ¥
the value of 6.

Ans. \,.Esinﬂzmsﬁ

sinf 1
cos@ E
1
tan = —
J3
6=130°
[CBSE Marking Scheme SQP 2020]
Explanation : Given, \Esinﬂ-msﬂ =0
Then, J3sing = cos®
sin@ i
= cost \E
=) tan @ = i
J3
Then, tan @ = tan 30°

[ tan 30° = ?15]

o a = 30°
Hence, the value of @ is 30°

@ 3 1- r|:i.'||.s‘1 1]
ftand= 2 , find the value of 1+cosl B
[CBSE 2020]
@ Iftan 0= /3, find the value of —>°<2_
1+tan? @
[CBSE 2020]
If K + 1 = sec?d(1 + =inB)(1 - sind), find the
value of K. [British Council 2022]
K+ 1=sec?8(1 + sing)(1 - sin)

= sec?A(1 - sin6)
[ a* -b* = (a + b){a - b)]
= Sﬂfjﬂcmzﬂ

[ 1-s5in’0 = cos?f]
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91. Prove that 1_ - 1_ = 2 tanx secx. - 2ENX
l1-sinx 1+sinx {:I_—sin2 x)

[British Council 2022) _ 2sinx

LHS = 11 cos’ x
" 1-sinx 1+sinx N 25inxx 1

COosX COsX

_ l+sinx—=1+sinx
= =2 tan x sec x

(1—sin® x) = RHS.
Hence, Proved.
(SHORT ANSWER Type-Il Questions (SA-H1))
[ 3 marks ]

92, FsinB + cos B = 1,‘.’3“ then prove that _ (ton @ +sec @)=(sec @ + tan @) (sec 8 - tan @)
tan 6 + cot 6 = 1. [CBSE SQP Basic 2022) 1+ton®@-sech
Ans. sina+msﬂ=\.'§ _ (tan @ + sec 8)(1-sec® + tan@)

= {sinf+ cos@) =3 1+ tan-sech

= 5inB+ os?0+ ZsinBrosB=3 =tan @ + secd

= l+2cinBeoos@ =3 soc B — tan®

- = ={tunﬂ+9&cﬁ}xm
sind  cosd

Mow, tan+cotfs= e sec? B — tan? @

- - sec B = tan @
sin” B+cos” @

sinfcos@ 1
= = R_HS.
1 1 secf —tan@
" sinboos® 1 Hence, proved.
[CBSE Marking Scheme SQP Basic 2022] 94. Prove that:
 sinB —cosB +1 _ 1 tan@ coti
3. Frove that: cos8 +sinB—1 secH — tan o 1-cutB+1-tunH =1 +sac)cosec
[CBSE 2020] [CBSE SQP Basic 2022]
LHS = snfB—-cosB+1
7 cosB+sing =1 1
Ans. LHS = tan@ . cot@ _ tan@ + tan@
_ tan® - 1+ sec® 1-cotd 1-tan® , 1  1-tand
1+tonf=sec@ tan@
[Dividing numerator and denominator by cos ] _ tar’® N 1
N (tan @ + sec @)=-1 tan@—-1 ton® (1-tan@)
T 1+tond-sec@
_ tant@-1
(tan & + sec &) — I{:-'.E:rl:2 B — tan? &) tan® (tan@-1)

1+ tan B - sec @ 3
_ (tan@ =1){tan” 8+ tand+1)

[ sect @ —tanl 0= 1] tan® (tand=1)
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_ {tunzﬂ+tunﬂ+1:|

- tan@

=tanB+ 1 +cot8=1+tan B +coth
sind  cos@

+—
cosB  sin@

1+

sin®8+cos= @
sin® cos@

1+

1
e ——
sin® cos@

[CBSE Marking Scheme SQP Basic 2022)

=1 + sec B cosecd

cotd +cosech = 1 _ 1+ cosi

95. @ proyethat:

cotd - cosecO+1  sing
[CBSE 2020]
96. Prove that
2 (sin®6 + cos®a) =3 (sin*B+ cos® @) + 1= 0.
[CBSE 2020]

Ans. We know that,
sin0 + cos?d = 1

S0, {sinzﬂ + cos? [I-fl-2 = 12
= sin®* 0+ cos? 0+ 2sinf 0 cos?o = 1
ie, sin*0+cos*0=1-2sin?0cos?0 i
Also, {zin? 0 + cos?n)? = 13

=  5in®0+cos®0+ 3sin?0cos? 0

|{sin2 B + cos om=1
—sin® 0 + cos® 0 + sin® 0 cos? 0 1)=1
ie, sin®0+cosf0=1-3sin?0cos?o i)
now,
LHS = EI:SiFI'E 0 + cos® ) = 3(sin® 0 + cos*0) + 1
= 2(1 -3 sin” 0 cos” ) - 3(1 - 2 sin’ 0 cos? ) + 1
- 2- 3 + 1
=0
Hence, proved.

a7. @'I'Fsinﬁ+mﬁ: \E,than prove that
tan 6 + cot 6 = 1. [CBSE 2020, 19]

98. Prove that:
(sin* @ - cos® B + 1) cosec? B = 2. [CBSE 2020].
Ans. LHS. = (sin* 0= cos*0 + 1) cosec? 0
= [|[sin2 8 + cos? li)] [sinz f = cos? ) + 1)
cosec?
=[{1) |[sin2 f - cos? i) + 1] cosac? @
[ sin® @ + cos” 6= 1]
= [sin® @ + (1 - cos? 6)] cosec’ B
= {sin2 8 + sin’ @) cosec? @

=(2 sin? ) cosect @

1
=2sin?8 x [ cosec = — ]
sint @ sin@

=2?x1l
=2=RHS
Hence, proved.

99. Prove the following that
tan®  cot @
1+tan’d 1+cot’d

= secfl cosech - 2 sinfl cosf
[CBSE SQP Std. 2022)

sin° 8 /cos @ cos? 8 /sin’ 8

Ans. |HS:
1+sin’8/cos’® 1+cos’@/sin’e

_ sin'B/cos’e . cos> @ /sin’ @
(cos?0+sin?8) [ cos @ (sin8+cos>8)/sin @
S8 coste

= +
cosB  sin@

_ sin*B@+cos’0

cosBsing
_ {sinzﬁ+ cos? B}z -7sin‘Bcos? 6
B cosBsing

_ 1-2sin’Bcos’e
- cosBsing
1 2sin’ Bcos’0
" cosBsing  cos@sing
= sech cosech - Zsinf cosd
= RHS
[CBSE Marking Scheme SQP Std. 2022)

tan @ cot @

1M.Prmthut:1_mna i gu—

_ tos 8 + sin B
cos B = sin @
[CBSE 2019]

" LHS = tan 8 _ cot @
l=tan® 1-=cot@

sin @ cos @

—_cos@ _ _ sin®
zin @ l_msﬂ
cos @ sin @

sin @ cos B
cos B = sin@ sin@ = cos@

sin 8 N cos @
cos @ = zinB cos@ =sinB
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sinB+cos®  cosB+sind Squaring both sides, we get
= cosB=sing ° cos@-sing 3 g
wan = —
=RHS. 16
Hence, proved. - oo 1= i
101.If cos B + sin B = 2 cos 6, show that 16
FNE PR P
cos 0 -sin 6= 3 sin . [CBSE 2019 [+tan” 8 = sec” 8- 1]
Ans. Given: cos@+sinf = /2cos@ = secii= %
= gin® = (47 = 1) coz B 5
= sech= Z

Multiplying both sides by (/2 + 1), we get
4sinf = cosB+ 1
= inG = - _—
(v2 + 1)sine = (2 +1)(V2=1) cose Now, J——————
= (42 +1)sine=(2-1)cosa [Dividing the numerator and denominator by
cos )

= JIsinB+sind=cosA 4518 — coshe 1

=3 cosB-sinB = 2 sinB - _cosd
Hence, proved dsin+cosd -1
' ) cos B
102.@Prmﬁ'ut: dtan@ =1+ sech
(sin 0 + 1 + cos 0) (sin 0 - 1 + cos 0) sec 0 T 4wn@+1 - sech
cosecl =2 [CBSE 2019] 3 [
| 4x =142
103. Prove that: |2C9=1, [sec0l o o =
'l|||snc3+1 '||||ucﬂ-1 4*E+1'E
[CBSE 2019] 5 5
o —
a LHS = s:lan::la\-l+ secB+1 =T1',‘
' secB+1 secl=1 -
2 2 _ 13
_{“l'aecﬂ-l} + {\,l'aer:ﬂ+1]l "1
Jisec 8+ 1) (sec @ - 1)
_secl =1+ secB + 1 105. I‘Fsinﬂ-%,thanﬁndtunﬁ-mcﬂ.
f 2
veec =1 [Delhi Gov. SQP 2022
Zeech A
- SECQ [ tan? 0 = sec?0 - 1] Ans.
Wtan™@
5 3
_2sgech
tan @
c B
=9 1 xcn@ﬁ
cos @ sin@ 3
2 Given,sinﬁ:E
= — =2 cosec B =RHS.
sin @ In the AABC
Hence, proved. AC? = AB? 4+ BCE
4sinB-cosB +1 (5)? =(3)* + BC?
104. ¥4 tan 0 = 3, evoluate ————  —
4sinB+cosB-1 BC?=25-9
[CBSE 2018 m:f:E
Ans. Given, 4tond =3 - 5 3
= tanf = 3 MNow, mnﬂ:A—=—
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seClls —=—

S0, tanf-sech = %-—

106. @ Prove the following identity:

1+ sinA
cos A

cos A
1+ sinA

=2sec A

107. If sin B + cos O = p and sec B + cosec 8 = g,
show that g(p” - 1) = 2p. [CBSE 2012]

Ans. LHS =g(p?- 1)
=(sec B + cosec @) [(sin B+ msﬁ}z-ll
= (sec 0 + cosec @) [{sinzﬁ +cosia
+ 2 5in B cos @) - 1]
= (zec 8 + cosec ®) [(1 + 2sin B cos €) - 1]
[sin? @+ cos? 6 = 1]

1 1
= [ - _—}{Esinﬁ cos @)
cos@  sing

[sinﬂ + cosB

(Zsin® cos@)
cos@ sing

=2 (sin®+ cos @) = 2p
=RHS.
Hence, proved.

(LONG ANSWER Type Questions (LA) )

[4 & 5 marks |

108. Prove that:

{1 + cot O+ tan@) (sin® — cos@)

{sm:jﬂ - l:usm:3B]
=sin’ @ cos” B
[CBSE 2019]
(1 + cot @ + tan @)(sin B = cos @)

Ans. =
HHS {sec3& - cosec” E}

(1+msﬁ Sm&](sinﬂ- cos @)

+
sinf __cos@
1 1
msﬁﬂ ﬂ'nﬁﬂ

(sin @cos 8+ cos’ @+ sin”@)(sin B = cos B)
sin Bcos 8
Sin @ = cu@gﬁ

I T
cos” Bsin” @

[sin B oos@ + 1}[sin B = cos E}cus"}ﬁsinﬂﬁ

{Siﬂj 8- m53 E}
[+ sin’8 + cos’8 = 1]

{1+ sin @ cos 8)(sin B = cos B)cos2Bsin® @

- (zin @ = cos lB]I{sir'l2 B+cos’ 8+sin B cos IB}
[ @®-b*=(a-b) (@ + ab + b7
{1+ sin Bcos @) N
= {1+ sin Bcos @) * cos O sin"0
= sin’f cos® B = RHS.
Hence, proved.

109. Prove that:

tan @ + cot @
l=cotd Il1=tand

=1+ sec O cosecd

[CBSE 2019)
" LHE = tan @ + cot @
1=cot@ l=tan@
1
_ _ tan f tan @
1 1 1= tan 8
tan 8
_ tan” @ 1
tonB-1 tan@itanB-1)
tan"® = 1

tan @ (tan @ = 1)

_ (ton @ = 1) {tunzﬂ + tan @ + 1)
- tan @ (tan @ = 1)

[« (@ -b%) = (a-b) (@ + ab + bY)]

_ tan’® + tan B + 1
tan @

=tanB+ 1 +cot@

sin 8 cos B
+ .
cos @ sin @

s + cos’@

1+
sin B cos B
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1
sin B cos 8
[ sin? 0 + cos” 6 = 1]
=1 + sec i cosec @
=RHE

=1+

Hence, proved.

gin A =2 sin®A
110. Prove that: 2—

[CBSE 2018]

sin& - 2sin® A

LHS =
Jcosd A - cos A

Hence, proved.

sin A (1 = 2sin?A)
cos A (2 cos?A - 1)

sinA[l = 2(1 - cos?A)]
cos A {21:052 A=1)

[ sin® A + cos A=1]

- tnA(2 coslA - 1)

(2 cos’A - 1)
tan A=RHS.

o



