PRACTICE PAPER 03 (2024-25)
CHAPTER 03 TRIGONOMETRIC FUNCTIONS

SUBJECT: MATHEMATICS MAX. MARKS : 40
CLASS : XI DURATION : 1% hrs

General Instructions:

(i).  All questions are compulsory.

(if). This question paper contains 20 questions divided into five Sections A, B, C, D and E.

(iii). Section A comprises of 10 MCQs of 1 mark each. Section B comprises of 4 questions of 2 marks
each. Section C comprises of 3 questions of 3 marks each. Section D comprises of 1 question of 5
marks each and Section E comprises of 2 Case Study Based Questions of 4 marks each.

(iv). There is no overall choice.

(v). Use of Calculators is not permitted

SECTION - A
Questions 1 to 10 carry 1 mark each.
_ tan21E0
1. The value of %
1+tan“15
(@) 1 (b) \3 (c) V3/2 (d) 2

2. Ifcos x =—1/2 and 0 < x < 27, then the solutions are:
(@) x=m/3, 4r/3 (b) x =2m/3, 4n/3  (c) x = 2m/3, Tn/3 (d) x =2m/3, 51/3

3. IftanA= % andtan B = % , then tan(2A + B) is equal to
(@)1 (b) 2 (c)3 (d) 4

4. The value of sin 50° —sin 70° + sin 10° is

@1 (6) 0 © > OF

5 Ifat+tp= % then the value of (1 + tan ) (1 + tan ) is
@1 (b) 2 (c) -2 (d) none of these

6. If cos x + \3 sin x = 2, then the value of x is:
(@) /3 (b) 27/3 (c) 4m/3 (d) 57/3

7. The radius of the circle in which a central angle of 30° intercepts an arc of length 22 cm is: (Use w =
22I7)
(a) 43cm (b) 41 cm (c) 42 cm (d) 40 cm

8. The angle in the radian through which a pendulum swings its length is 80 cm and tip describes an arc
of length 20 cm is:
(@) 1/4 (b) 2/25 (c) 3/125 (d) 4/25

For Q9 and Q10, a statement of assertion (A) is followed by a statement of reason (R). Choose the
correct answer out of the following choices.

(a) Both Assertion (A) and Reason (R) are true & Reason (R) is the correct explanation of Assertion (A)

(b) Both Assertion (A) and Reason (R) are true & 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
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Assertion (A): The value of sin (-690°) cos (-300°) + cos (-750°) sin (-240°) =1

Reason (R): The value of sin and cos is negative in the third and fourth quadrant respectively.
Assertion (A): sin(x +y) cos(X —y) — cos(x +y) sin(x —y) = sin 2x

Reason (R): sin A cos B — cos A sin B = sin(A - B)

SECTION-B

Questions 11 to 14 carry 2 marks each.

If the angular diameter of the moon be 30’, how far from the eye a coin of diameter 2.2 cm be kept to

hide the moon?

Find the value of 2sin? 3%+ 2c0s° 3%— 2tan? 3% .

Prove the following : sin 10° + sin 20° + sin 40° + sin 50° = sin 70° + sin 80°.

Find the value of tan 22° 30'.

SECTION-C

Questions 15 to 17 carry 3 marks each.

If sinx = g cosy= _1—132 and x, y both lie in the second quadrant, find the values of cos (x —y)

:k—ltana+ﬁ.
k+1 2

If sin a = K sin B, prove that, tan (a ;ﬁ j

sin Asin2A+sin3A.sin6A

- - =tan5A
sin A.cos2A+sin3A.coOS6A

Prove that

OR

Prove that \/2+\/2+2cos4x =2c0sXx,0< x<%.

SECTION-D
Questions 18 carry 5 marks.
. 2
If a, B are two distinct roots of the equation a tan6 + b sech = ¢, prove that tan (o + ) = " ai

5

OR

Prove that: sin® x +sin® (%T+ x] +sin® (4?”+ x] = —%sin 3X.

SECTION — E (Case Study Based Questions)

Questions 19 to 20 carry 4 marks each.

A railway train is travelling on a circular curve of 1500 metres radius at the rate of 66 km/h.

Page - 2 -



Now, answer the following:
(i) Find the angle in radians by which it turned in 10 seconds.
(i) Find the degree measure of the angle turned by railway train in 10 seconds.
(iii) How much degree will train turn in 20 seconds?
OR
(iii) If train changes its speed to 60 km/h then what angle will train turn in 10 seconds.

20. Observe the below graph carefully answer the following
YA

1

[
Y'Y

(i) Graph A represent the graph of which trigonometric function.

(i1) Graph B represent the graph of which trigonometric function.

(iii) From the above graph write the principal value of x if sin x =1

(iv) From the graph find the angle for which the value of sin x and cos x is same.
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SUBJECT: MATHEMATICS
CLASS : XI

PRACTICE PAPER 03 (2024-25)

CHAPTER 03 TRIGONOMETRIC FUNCTIONS (ANSWERS)

MAX. MARKS : 40
DURATION : 1% hrs

General Instructions:

Ans: (b) 0
sin 50° —sin 70° + sin 10°

(i).  All questions are compulsory.
(if). This question paper contains 20 questions divided into five Sections A, B, C, D and E.
(iii). Section A comprises of 10 MCQs of 1 mark each. Section B comprises of 4 questions of 2 marks
each. Section C comprises of 3 questions of 3 marks each. Section D comprises of 1 question of 5
marks each and Section E comprises of 2 Case Study Based Questions of 4 marks each.
(iv). There is no overall choice.
(v). Use of Calculators is not permitted
SECTION - A
Questions 1 to 10 carry 1 mark each.
_ tan21E0
1. The value of %
1+tan“15
(@) 1 (b) \3 (c) V3/2 (d) 2
Ans: (c) V3/2
Let 6 =15° = 20 = 30°
Now, since we know that,
o 2 = 2 © - 2 o]
cos 20 = - L tcm2 4 = cos 30° = stapr I = é = A 13
1+tan® 6 1+tan®15° 2 1+tan? 15°
2. If cos x=-1/2 and 0 < x < 2m, then the solutions are:
(a) x=m/3, 4r/3 (b) x =2m/3, 4n/3  (c) x = 2m/3, Tn/3 (d) x =2m/3, 51/3
Ans: (b) x = 2n/3, 41/3
1 1 .
3. IftanA= > andtan B = 3 then tan(2A + B) is equal to
(@)1 (b) 2 (c)3 (d) 4
Ans: (c) 3
tan (2A + B) = tan 2A +tan B
1—tan 2A -tan B
2% l_
2" ]
+ —
R F S, el B L
_ l—tan" A s E e MU 5;‘3_3
_(Ztanfk)mnB ok 4.1 5M
1—tanA o | 0 3 -3
-
4
4. The value of sin 50° —sin 70° + sin 10° is
1
(@)1 (b)0 © 5 (d) 2
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=2 ¢os 60° - sin (-10°) +sin 10°
=-2x % x sin 10° + sin 10°

=-sin 10° +sin 10°=0

5 Ifat+tp= % then the value of (1 + tan ) (1 + tan ) is

@1 (b) 2 (c)-2 (d) none of these
Ans: (b) 2
{1+E=% {g1ven)

. n_kIﬂI'ID'.+tElI'IB
= 1ml(ﬂ+B}_mm:_'fl—tzmn::'.tanl?.=
=tano+tanP+tanatan p=1 D
Now (1 + tan o) (1 + tan B)

=]l+tano+tan P +tan o tan B

=1+1 {using (7)}

=2

6. If cos x + \3 sin x = 2, then the value of x is:
(@) /3 (b) 21/3 (c) 4m/3 (d) 57/3
Ans: (a) m/3

7. The radius of the circle in which a central angle of 30° intercepts an arc of length 22 cm is: (Use r =
22I7)
(a) 43cm (b) 41 cm (c) 42 cm (d) 40 cm
Ans: (c) 42 cm

8. The angle in the radian through which a pendulum swings its length is 80 cm and tip describes an arc
of length 20 cm is:
(@) 1/4 (b) 2/25 (c) 3/125 (d) 4/25
Ans: (a) 1/4

For Q9 and Q10, a statement of assertion (A) is followed by a statement of reason (R). Choose the
correct answer out of the following choices.

(a) Both Assertion (A) and Reason (R) are true & Reason (R) is the correct explanation of Assertion (A)

(b) Both Assertion (A) and Reason (R) are true & 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

9. Assertion (A): The value of sin (-690°) cos (—=300°) + cos (-750°) sin (-240°) =1
Reason (R): The value of sin and cos is negative in the third and fourth quadrant respectively.
Ans: (c) Assertion (A) is true but Reason (R) is false

10. Assertion (A): sin(x +y) cos(X —y) — cos(X +y) sin(x — y) =sin 2x
Reason (R): sin A cos B — cos A sin B = sin(A - B)
Ans: (d) Assertion (A) is false but Reason (R) is true

SECTION-B
Questions 11 to 14 carry 2 marks each.

11. If the angular diameter of the moon be 30’, how far from the eye a coin of diameter 2.2 cm be kept to
hide the moon?
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Ans:
6=30":1=22cm: r="

30°
T
6 =30 x—
ST 60 180
T 2.2 22 %360 % 7
T2, 222  ssrem.
360 - 22 %10

12. Find the value of Zsin2%+2c05237ﬂ—2tan23—ﬂ

Ans:

: .4 3T im in
Consider, 2 sin? — +2 cos* — —2tan* — (i)
4 4 4
. 3m . .
sin 7 =sin 135° =sm (180° — 45%)

. 1
=sn4i°= —

Ng

3
cos Tﬂ =c05 135°=cos (180° —45%)

1
=—c0os43°=— —

N5
In
tan ? =tan 135° =tan (180° — 45°)

=—tan 45°=-1
Substituting m (7), we get

f-l\'z ( 1~.|2 ,
=2 || +2|-——]| —2(1)
) A
1 1
S2x —42x = _2x1=1+1-2=0
2 2

13. Prove the following : sin 10° + sin 20° + sin 40° + sin 50° = sin 70° + sin 80°.
Ans: (sin 50° + sin 10°) + (sin 40° + sin 20°)
=2 sin 30° cos 20° + 2 sin 30° cos 10°.
= cos 20° + cos 10°
= cos (90° - 70°) + cos (90° - 80°)
=sin 70° + sin 80°.

14. Find the value of tan 22° 30'.
Ans:
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2] 1—cosB

tan— = ,[————
7 1+cosB

Let B=45°

45°
tan - =tan 22° 30’

1 —cos 45°
“A1+cos45° "

W2 -1y
j—_l =J§_l

SECTION-C

Questions 15 to 17 carry 3 marks each.
. 3 -12 . .
15. If sinx = rE cosy = TS and x, y both lie in the second quadrant, find the values of cos (x —y)

Ans: Given, sin x = g cosy= _1—132 and x, y both lie in the second quadrant.

2
Weknowthatcoszx:1—sin2x:1—P] :E = COSX=+ 4
5 25 5

Since, x lies in 2nd quadrant, cos x is (-ve).
S COS X = __4
5

Also, sin?y=1-cos?y=1- -12) é:siny:ii
13 169 13

Since, y lies in 2nd quadrant, sin y is (+ve)

smy—i
13
Cos (X—y)=CcosX-Ccosy+sinx-siny
‘_‘|“—1’” kd i_ﬁ+£_ﬁ
J 5 13 65 65 65
16. If sin a = K sin B, prove that, tan(a_ﬁ] K- 1t OH_ﬁ.
2 k+1 2
sina _ k

Ans: Given, sina=Ksin = ——=
sing 1

sinag+sinf _ k+1
sina—sinfg k-1

Applying componendo and dividendo, we get,

2'51_11—2 . COos —2 r+1 tem—2 =k_1:,tan ﬂ—ﬁzk—l Tanﬂ-i'ﬁ
+ . — _ _ _ ;
Ecosa—ﬁ.smaTﬁ k-1 tanu—B k-1 2 kE+1 2

2
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17. Prove that —

sin Asin2A+sin3A.sin6A tan5A

sin A.cos2A+sin3A.COS6A
Ans: LHS = sin A.sin2A+sin3A.sin6A

sin A.cos2A+sin3A.Cos6A
2 2Asin A+ 2sm6Asin 3A
_ 2ecos2AsmA +2cos6Asmn3A
cosA—cos3A+cos3A—cos9A
sin3A —sin A +sin9A —sin 3A
cosA—cos9A  2smSAsm4A
SinOA —sin A 2cosSAsindA
tan 5A = RHS

OR

Prove that \/2+\/2+2cos4x =2c0sx,0< x<%.

Ans: LHS

J2 42+ 2cosdx = \/2+J2+2(2C051 2x-1)

3 J2+J2+4c052 2x-2 = \/2+\|‘4cosz 2xXx = 2+ 2c0s2x

_ J2{1+CDSZI} —2x2c0s’x = yJ4cos? x
=2c0s X = RHS

SECTION-D

Questions 18 carry 5 marks.

18. If a, B are two distinct roots of the equation a tan0 + b secO = ¢, prove that tan (o + ) =

Ans: Changing into sin 0, cos 0, we get
asin 0 +b =ccos 0, a, p are the roots.
= asina+b=ccosaandasinf+b=ccosp.
= a (sin a— sin ) =c (cos a — cos P)
o+pf . a-p

= a.2cos 5111

o+p a—p

=—¢.2 s sin
2 2
o+p a
= fan =——
2 C
rtan PR 54 b
7 A
o
1—tan? 1-— '
2 c?

OR

Prove that: sin® x +sin® (%T+ xj +sin® (4?”+ x] = —%sin 3X.




Ans: LHS = sin® x+sin3(2?ﬂ+ xj+sin3(4§+ xj

} ) 35&1(2—?[+x) —sin(2m+ 3x)
_ 35mx—511131+ 3

4 4

3 51’11(%+ x} —sin(4m+ 3x)

+

4

= 1 3v[51'11::+ 51’11(2—?[+xj + sin(ﬂ+x)
4 3 3

l

—{sin3x+sin3x+smn3x}

- sin(2m+x) =sin x|
sin(47+x) = s x |

=— _3 {sinx+ 2 sm(m+ x) ms(%j} —351n3x]

= i_}{siux—z _sinx_(é)}—hirﬁx}
[-+ sin{m+ x)=—s1nx]

1 _ . )
= 5[3{51111—31111}—3 sin 3x]

= —Esin 3x = RHS
4

SECTION — E (Case Study Based Questions)

Questions 19 to 20 carry 4 marks each.

19. A railway train is travelling on a circular curve of 1500 metres radius at the rate of 66 km/h.

==

Now, answer the following:
(i) Find the angle in radians by which it turned in 10 seconds.
(i) Find the degree measure of the angle turned by railway train in 10 seconds.
(iii) How much degree will train turn in 20 seconds?
OR
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(iii) If train changes its speed to 60 km/h then what angle will train turn in 10 seconds.
Ans:

Speed of train = 66 km/h Now angle = arc_ _ 55=10
66 %5 radms 3=1500
= mfsec 11 .
= 5—35 m/sec . Hg %
. : o0 22
Distance = speed * time .
_ 55x10 = %
- o 180
i T 1807
ii Degree measure = H—=7"
) 3 180 =
J : _ 33
(7if) Distance in 20 sec = 3 *20 m
From (i}
degree measure in 10 sec = 7°
.. degree measure 1n 20 sec 14°
OR
(#id) If speed = 60 km'h
= 60 = - m/sec
18
3
Dhstance in 10 sec = % m
3=1500 9
B R
9 22 198
20. Observe the below graph carefully answer the following
YA
14
+——B

>
&

A+
Yy

(i) Graph A represent the graph of which trigonometric function.

(i) Graph B represent the graph of which trigonometric function.

(iii) From the above graph write the principal value of x if sin x = 1

(iv) From the graph find the angle for which the value of sin x and cos x is same.
Ans: (i)  Graph Aisofy =sinx, x € [0, 2x]

(if) Graph B is of y = cos x, x € [0, 2]

(ii)sinx =1

Page - 7 -



X= %, Principal solution, as principal solution lies in [0, 2] and only for X = %, sin x = 1.

(iv)From graph angles are % and 5777
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