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General Instructions : 

Read the following instructions very carefully and strictly follow them : 

(i) This Question paper contains 38 questions. All questions are compulsory. 

(ii) Question paper is divided into FIVE Sections - Section A, B, C, D and E. 

(iii) In Section A - Questions Number 1 to 18 are Multiple Choice Questions 
(MCQs) type and Questions Number 19 & 20 are Assertion-Reason based 

questions of 1 mark each. 

(iv) In Section B- Questions Number 21 to 25 are Very Short Answer (VSA) 

type questions, carrying 2 marks each. 

(v) In Section C - Questions Number 26 to 31 are Short Answer (SA) type

questions, carrying 3 marks each. 

(vi) In Section D - Questions Number 32 to 35 are Long Answer (LA) type

questions, carrying 5 marks each. 

(vii) In Section E - Questions Number 36 to 38 are case study based questions,

carrying 4 marks each. 

(viii) There is no overall choice. However, an internal choice has been provided 

in 2 questions in Section - B, 3 questions in Section - C, 2 questions in 

Section - D and 2 questions in Section - E. 

(ix) Use of calculators is NOT allowed. 
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�-cf> 

��ii- 20 �§Rli:f>c-tfi � t � � � 1 � i I 

1. f(x)=x2-4x+5WU��f:IR➔IR

(A) �t � -jil-ajle_i:f> ,wri I

(C) �� -jil-ajl<!_i:f> �� I

(A) 0

(C) -10

(B) �1-ajle.i:f>t ���i I

(D) �'ffi"� ��m �1-ajl<!_i:f> i I

(B) 1

(D) 10

3. �A,� 3��cflT �i� ladj•AI = 8 t ii" IATI �llHi:

(A) ✓
2

(B) -✓
2

(C) 8 (D) 2 ✓
2

(A) -4 (B) 1

(C) 3 (D) 4

(A) -1

(C) 1

65/5/1/22/Q5QPS 

(B) 0

(D) 2
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SECTION-A This section has 20 multiple choice questions of 1 mark each. 1. A function f: IR➔ IR defined as f(x) = x2- 4x + 5 is:

2. 
(A) injective but not surjective.(C) both injective and surjective. (B) surjective but not injective.(D) neither injective nor surjective.
ff A= r � -�5 -i l is a skew-symmetric matrix, then the value of 2a - (b + c)
IS: (A) (C) 0 -10 (B) 1(D) 10

3. If A is a square matrix of order 3 such that the value of I adj-A I = 8, thenthe value of IAT I is:

4. 
(A) ✓

2(C) 8
If inverse of matrix r-71 -1
IS: (A) -4(C) 3

-310

(B) -✓
2(D) 2 ✓
2

-3
1 ll � is the matrix �

(B) 1(D) 4
5. If [x 2 0] r �1 l = [3 1] [-x2l then value of xis:

(A) -1 (B) 0(C) 1 (D) 265/5/1/22/Q5QPS Page 5of24 

3 :} then value ofA "A 3 

P.T.O.
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6. �A= [a
i
j] � 2 x 2 � t � a

i
j = maximum (i, j) -minimum (i, j) WU

�t'ffi"�A2t:

7. 

(A) [ � �] (B) [ � �]

(C) [� �] (D) [� �]

� xeY = 1 t 'ffi" x = l � dy cnTl::rR t :
dx

(A) -1 

(C) -e

• 2

(A) sin x 
e8m x

• 2 (C) -2 cos x 
e8m x

(B) 1

(D) 1 
e 

• 2 (B) cos x 
e8m x

(D) -2 sin2 
x cos x 

esin2x

9. � f(x) = x + � cl,T� R�d4 x�mm;r�t, �i:
2 X 

(A) 2 (B) 1
(C) 0 (D) -2

10. �crn,y = 7x-x3 �tmn x, 2�>1"IB�. ����wrt I crn,�GWr��
��, �x = 5t t

(A) -60 �ffi. (B) 60 �ffi.

(C) - 70 �ffi. (D) - 140 �ffi.

(A) 2 log (log x) + c 

(C) (logx)3

+c
3 

65/5/1/22/Q5QPS 

1 (B) ---+c
logx 

3 (D) --+c
(logx)3 
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6. Find the matrix A2
, where A= [a

i
j] is a 2 x 2 matrix whose elements are

given by aij = maximum (i, j) - minimum (i, j):

(A) [� �]

(C) [� �]

(B) [� �]

(D) [� �]

7 .  If xeY = 1, then the value of 
dy 

at x = l is: 
dx 

(A) -1 

(C) -e

(B) 1

(D) 
1 

8. Derivative of esin2x with respect to cos x is:

(A)

(C) 

• 2 sin x e8m x
• 2 -2 cos x e8m x

(B) 

(D) 

e 

• 2 cos x e8m x

2 . 2 -2 sin x cos x e8m x

9. The function f(x) = 
x +�has a local minima at x equal to :
2 X 

(A) 2 

(C) 0

(B) 1

(D) -2

10. Given a curve y = 7x- x3 and x increases at the rate of 2 units per second .
The rate at which the slope of the curve is changing, when x = 5 is:

(A) -60 uni ts/ sec 

(C) -7 0  units/sec

11. J �(lo� x)2 dx is equal to :

(A) 2 log (log x) + c 

(C) 
(logx)3 

---+c
3 

65/5/1/22/Q5QPS 

(B) 60 units/sec

(D) -140 units/sec

(B) 

(D) 

1 
---+c 

logx 

3 ---+c
(logx)3 
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1 

12. f xlxl dxcf,T�t:
-1

(A) 
1 

(B) 
1 

- -

6 3 

(C) 
1 

(D) 0--

6 

(A) 
2 
3 (B) 8 

3 

(C) 3 (D) 
4 
3 

14. � ,(-p.f)cf>(OI d
4

Y
4 

- sin(d
2

y
2 
J = 5 cfrrcF>1Rt:

dx dx 

(A) 4 

(C) 2
(B) 3

(D) ��t I

15. p � q 9film: �3TT P � Q � f�mn=rf�� � I� R Wl@Os PQ cfil 3 : 1 � 3W"ffi
-q�cfmJTt�� s ¼1@0s PR cf,T��i I s cf,T��t:

➔ +3➔ 

(A) p 4 
q 

(A) 5n 
6 

(C) 5n 
4 

65/5/1/22/Q5QPS 

➔ +3➔

(B) p q 
8 

(B) 3n 

4 

7n 
(D) -4
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1 

12. The value of f x I x I dx is :
-1

(A) 
1 

(B) 
1 - -

6 3 

(C) 
1 

(D) 0--

6 

13. Area of the region bounded by curve y2 
= 4x and the X-axis between x = 0

and x = l is:

(A) 
2 
3 

(C) 3

(B) 
8 
3 

(D) 
4 
3 

14. The order of the differential equation d 4� -sin( 
d2

� J = 5 is : 
dx dx 

(A) 4 
(C) 2

(B) 3
(D) not defined

15. The position vectors of points P and Qare p and q respectively. The point
R divides line segment PQ in the ratio 3 : 1 and Sis the mid-point of line
segment PR. The position vector of S is :

(A) 

(C) 

➔ +3➔ 

p q 
4 

5➔ +3➔

p q 
4 

(B) 

(D) 

➔ +3➔

p g 
8 

5➔ +3➔

p g 
8 

16. The angle which the line x = __x_ = �makes with the positive direction of 
1 -1 0 

Y-axis is:

(A) 
5n 

(B) 
3n 

6 4 

(C) 
5n 

(D) 
7n 

4 4 

65/5/1/22/Q5QPS Page 9of 24 P.T.O.
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11. � <1, -s, 2) 'B����oo1 = <2 + A)i + Aj + (2A- l)k���
00 cfi"I cf> I df4 fP-flcf>(O I � :

(C) x + l = y - 3 = z + 2 
2 0 -1

(A) AC B, �A* B 

(C) An B = <I> 

(B) x + l = y - 3 = z + 2 
1 1 2 

(B) A= B

(D) P(A) = P(B)

� : � 19 � 20 �ii-�� (A)��� (fcf, (R) � 1PTT i I f;il::;r 
Pclcf>�1 i:r"B�'3W�: 

(A) �� (A)�(fcf, (R)��� I (fcf, (R) � (A)c€1 &.11&-11�i I 

(B) �� (A)�(fcf, (R)��� l(fcf, (R) �� (A)cfil olll&-11�� I

(C) ��(A)�t��(R)�i1

(D) ��(A)�t �(fcf,(R)�i I

65/5/1/22/Q5QPS Page 10 of 24 
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17. The Cartesian equation of the line passing through the point ( 1, -3, 2) and

parallel to the line :

➔ 
A A A 

r = (2 + A)i + Aj + (2A - l)k is 

(A) 

(C) 

x-l = y+3 = z-2 

2 0 -1

x+l = y-3 = z+2 

2 0 -1

(B) 

(D) 

x+l = y-3 = z+2 

1 1 2 

x-l = y+3 = z-2

1 1 2 

18. If A and B are events such that P(A/B) = P(B/A) * 0, then:

(A) A c B, but A* B 

(C) An B = <l> 

(B) A= B

(D) P(A) = P(B)

Assertion - Reason Based Questions 

Direction : In questions numbers 19 and 20, two statements are given 

one labelled Assertion (A) and the other labelled Reason (R). Select the 

correct answer from the following options : 

(A) Both Assertion (A) and Reason (R) are true and the Reason (R) is the 

correct explanation of the Assertion (A). 

(B) Both Assertion (A) and Reason (R) are true and Reason (R) is not the

correct explanation of the Assertion (A).

(C) Assertion (A) is true, but Reason (R) is false.

(D) Assertion (A) is false, but Reason (R) is true.

19. Assertion (A) Domain ofy = cos-1(x) is [-1, 1].

Reason (R) The range of the principal value branch of y = cos-1(x) is

[o, n]-{;}. 

65/5/1/22/Q5QPS Page 11 of 24 P.T.O.
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20. �(A) � 

oci;(R) 

➔ 
A A A 

a= 6i + 2j - 8k 

➔ A A A 

b = lOi - 2j - 6k � 

➔
A A A 

c = 4i -4j + 2k 

tR�����?J��t ���t � 

� qf{Oll4 ��QT ��?J��cTT7Ttlm�if> 

�WI 

X Slll - , X-:/:-

22. (a) flflllNd chlN'IQ, � f(x)= x WU�� f, x = 01R'Bmr 
{ • (1) o 

0 , x=O

� 

23. �'¥� � 2 cm2/sec� Q,cf>fl4H ���'@i I� chlN'IQ, fq:)�r = 5 cm

1R ��if>���� i

65/5/1/22/Q5QPS Page 12of 24 
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20. Assertion (A) The vectors

➔
I\ I\ I\ 

a = 6i  + 2j -8k 

➔ I\ I\ I\ 

b = lOi -2j -6k 

➔
I\ I\ I\ 

c = 4i -4j + 2k 

represent the sides of a right angled triangle. 

Reason (R) Three non-zero vectors of which none of two are 
collinear forms a triangle if their resultant is zero vector 
or sum of any two vectors is equal to the third. 

SECTION-B 

This section has 5 Very Short Answer questions of 2 marks each. 

21. Find value of k if

22. (a) Verify whether the function f defined by

f(x ) 
J x sinG) , x .e 0

l O , x=O 

is continuous at x = 0 or not. 

OR 

(b) Check for differentiability of the function f defined by f(x) = Ix-51, at

the point x = 5.

23. The area of the circle is increasing at a uniform rate of 2 cm2/sec. How fast
is the circumference of the circle increasing when the radius r = 5 cm ?

65/5/1/22/Q5QPS Page 13of 24 P.T.O.
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24. (a) � €filN1Q, : J cos3 x 
e10g sin x dx

� 

25. �(2, 3, -5)����� Pi�1ich 3l��m'chl1JT��oocnT�

f P-fl ch (O I � €fil Ni Q, I

26. (a) � (cos x)Y = (cos y)xt 'ill 
dy � €filN1Q, I
dx 

n d2 y 27. � x = a sin3 0, y = b cos3 0 l 'ill 0 = - 1R -2 � i:f>1N1Q,:
4 dx 

f ecosx 
28. (a) llH�€filN1Q,: ----dxecosx + e-cosx 

(b) � €filN1Q,: J 
2x + 1 dx

(x + 1)2 
(x -1) 

65/5/1/22/Q5QPS Page 14of24 
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24. (a) Find : J cos3 x e10g sin x dx

OR 

(b) Find : J 5 + 4� _ x2 dx

2 5. Find the vector equation of the line passing through the point (2, 3, -5)
and making equal angles with the co-ordinate axes.

SECTION-C

There are 6 short answer questions in this section. Each is of 3 marks.

26. (a)

(b)

Find dy, if (cos x)Y = (cos y) x_
dx 

OR 

If -Ji-x 2 + ,/1-y2
= a(x-y), prove that dy = ✓l-y: .

dx l-x 

27. If x = a sin3 0, y = b cos3 0, then find 
d2

; at 0 = 
TC. 

dx 4

28. (a)

(b)

TC 

f ecosx 

Evaluate: -----dx
ecosx + e-cosx 

OR 

Find : J 
2x + 1 dx

(x + 1) 2 
(x -1) 

65/5/1/22/Q5QPS Page 15of24 P.T.O.
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� 

x2 dy + y(x + y) dx = 0 

X 1 2 3 4 5 

P(X) 0.2 a a 0.2 b 

32. (a) �A=l� o -3 t err A-1 � i:blNIQ, 1 3TTI: FIR (-IJ.flcf>{0 1 � "cf>l" � 2 

-

3

1 2 0 

911NiQ. 

X + 2y- 3z = 1

2x- 3z = 2 

x+ 2y = 3 

65/5/1/22/Q5QPS Page 16of 24 
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29. (a) Find the particular solution of the differential equation

dy - 2xy = 3x2 ex
2

; y(0) = 5.
dx 

OR 

(b) Solve the following differential equation:

x2 dy + y(x + y) dx = 0

30. Find a vector of magnitude 4 units perpendicular to each of the vectors
A A A A A A 

2 i - j + k and i + j - k and hence verify your answer.

31. The random variable X has the following probability distribution where a
and b are some constants :

X 1 2 3 4 5 

P(X) 0.2 a a 0.2 b 

If the mean E(X) = 3, then find values of a and b and hence determine 
P(X � 3). 

SECTION-D 

There are 4 long answer questions in this section. Each question is of 
5 marks. 

32. (a)

ll 

2 

-

3

1 

If A = 2 0 

-

3 , 
1 2 0 

system of equations : 

X + 2y- 3z = 1

2x- 3z = 2 

x+ 2y = 3 

OR 

65/5/1/22/Q5QPS 

then find A-1 and hence solve the following

Page 17of 24 P.T.O.
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x+ 2y-3z =-4 

2x + 3y + 2z = 2 

3x -3y -4z = 11 

34. (a) � (2, 3, -8) it 00 
4

-x =
y 

= l-
z 

����ii,� ii, Plzylicfi �
2 6 3 

i:hlNIQ_ 1 3m: ���it� �oo � � � 'i:hl" � m wd i:hlNIQ, 1

➔ A A A 

L
2 

: r = i + (2µ + l)j -(µ + 2)k t I

� x+2y�12

2x + y � 12 

4x + 5y � 20 

x, y � 0 ii,� Z = 60x + 40y cJ,T �cfi("JJ-ftcfi(OI i:hlNIQ, I 

65/5/1/22/Q5QPS Page 18of 24 
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(b) Find the product of the matrices l! 2
-

3

l l

-
6 3 2 14 

-
3 

-
4 

-
15 

hence solve the system of linear equations : 

x+ 2y- 3z =-4 

2x + 3y + 2z = 2 

3x - 3y - 4z = 11 

33. Find the area of the region bounded by the curve 4x2 + y2 = 3

6 

using 
integration.

34. (a) Find the co-ordinates of the foot of the perpendicular drawn from the
4-x y 1

-
z 

point (2, 3, -8) to the line -- = - = -- . 
2 6 3 

Also, find the perpendicular distance of the given point from the line. 

OR 

(b) Find the shortest distance between the lines L1 & L
2 

given below :

L1 : The line passing through (2, -1, 1) and parallel to 
x 

= 
y 

= �
1 1 3 

➔ A A A 

L
2 
: r = i + (2µ + l)j - (µ + 2)k. 

35. Solve the following L.P.P. graphically:

Maximise Z = 60x + 40y

Subject to 

65/5/1/22/Q5QPS 

X + 2y � 12

2x + y � 12 

4x + 5y � 20 

x, y�O 
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�-s 

��'ij3�3nmfunr�t 1���4�t I 

36. (a) 1;cl, ftj�1�.q ��cnl�� f"tj(lfld �� �Ri�m ��'ij����

-8��1�.q ���i I 

.. 
• . . . . . . 

1;cl, 5lc_!(f;fl � � � l:fffi � in: q,ft�-� cnT �lFfPT<ll i I lffil L ��in: 

���-�q,1 ft�.q i� R = {(l 1, l2): l 1,l2��i} WU� 

Lin:�i I 

(iii) ���'9\1;cl,�-�cnl B4lct,(OI y = 3x + 2 � Pt�fcia f��PT<llt

<lT R 'ij���-�� ft�.q chl� c€1Ri!Q. I

� 

(b) lffiT 1;cl, � S, S = {(l 1, l
2

) : l 1 l
2 
� �kltjd �} IDU � t <lT � c€1Ri!q_, 

65/5/1/22/Q5QPS Page 20 of 24 
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SECTION-E 

In this section there are 3 case study questions of 4 marks each. 

36. (a) Students of a school are taken to a railway museum to learn about

railways heritage and its history. 

An exhibit in the museum depicted many rail lines on the track near 

the railway station. Let L be the set of all rail lines on the railway 

track and R be the relation on L defined by 

On the basis of the above information, answer the following questions : 

(i) Find whether the relation R is symmetric or not.

(ii) Find whether the relation R is transitive or not.

(iii) If one of the rail lines on the railway track is represented by the

equation y = 3x + 2, then find the set of rail lines in R related to

it.

OR 

(b) Let S be the relation defined by S = {(l1, l2) : l1 is perpendicular to lJ

check whether the relation S is symmetric and transitive.
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3 7. 'Q.cf> 3-t I� a let> I{ fci Ril R.J I 'cf>"Ti 'ij 24 sq .cm. :!f�:�n:rrJ:r,:ft � � I 'cf>"Ti � � 3fR: � cf>T
lflm 1 cm 3fR: � 3fR: � cf>T lflm 1 ½ cm � �' � � 1T<TT t : 

1cm 
� ·o.,- . <;.. .,.,.. • ----- UJ. - ]<-V--.

1:)..-r A oL � 1 l-._� 1½ 1½
cm :l,-'1'-� �·'"" � � � F-- e-. -� 1M o-ii::-�• 

� � . n.-t � rJ,..J,. 

1o Js -n. � c.tf y- '\ I""._, 

-
1cm 

3q(lc@ � � in: f.:r+:;nr�;n· � "JW � : 
(i) fciRiJR.JI 'cf>"Ti� �cf>T x��'ij� chlRiJQ, I
(ii) �dl-i ��@u:'cf>"Ti��� chlRiJQ, I

38. 'Q.cf> �q18k� � � !-ll�cbl � � 'ij 'Q.cf> � � � � @u: � � t I fq3�1
��tFf>� 70% � ���cf>T��in:�i I����
�Ff>�� 'Q,cf> � 'ij�in: 'PIBH � t, ����in: 'PIBH �
��l�cf>dl o.st3fu:��'Q,cf>�'ij�in:'PIBH��t ���
�in: 'PIBH�� �l�ct>dl 0.4 t I
3q(lc@ ��in: f.:p:;nr�;rr � "JW � :
(i) llRl E1 � E2 �: �WU����cf>T�lR'PIBH���'cf>B

��cf>T�i, WP(E1)�P(E2)� chlRi!Q. I
(ii) llRl A, � WU W � cf>T � � 1n: � � � cf>T � t 'ill P(AIE1)

� P(AIE2) � chlRi!Q, I
(iii) �WUW�cnT��in:���l�cf>dl � chlRiJQ, I

3l?.lcIT 
(iii) �WU��cf>T��in:��cfil �l�cf>dl ��, ��tFf>

�W�cnT��in:�t I
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37. A rectangular visiting card is to contain 24 sq.cm. of printed matter. The
margins at the top and bottom of the card are to be 1 cm and the margins
on the left and right are to be 1 ½ cm as shown below :

1½ 

cm 

1cm 
�Or.'>.-- .. �UJ. � ]_. 

C--)'t A oL� 1 �L-.d, 

... "1--__..,___ ' > • � , 

"'� � h.aa.. !-o �

F-- c,.,. -� .,.;. c-ii::-�•

l)v.A-;J � . n,.,d � r� 

1o � -f>- � cJ,f --r J\ I""._, 

-
1cm 

�--------------� 

1½ 

On the basis of the above information, answer the following questions : 
(i) Write the expression for the area of the visiting card in terms of x.

(ii) Obtain the dimensions of the card of minimum area.

38. A departmental store sends bills to charge its customers once a month.
Past experience shows that 70% of its customers pay their first month bill
in time. The store also found that the customer who pays the bill in time
has the probability of 0.8 of paying in time next month and the customer
who doesn't pay in time has the probability of 0.4 of paying in time the
next month.
Based on the above information, answer the following questions :
(i) Let E1 and E2 respectively denote the event of customer paying or

not paying the first month bill in time.
Find P(E1), P(E�.

(ii) Let A denotes the event of customer paying second month's bill in
time, then find P(AIE1) and P(AIE2).

(iii) Find the probability of customer paying second month's bill in time.
OR 

(iii) Find the probability of customer paying first month's bill in time if it
is found that customer has paid the second month's bill in time.
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( 1 

: Series Q5QPS/5 : 
I I '------------------------� 

.,----------....

1 s 
I 

: et- 2: 
\ _ - - - - - - - - - J>I 

II I I I I II Ill I II 1111111 1111 111 111 �-�� 65/5/2 Q.P. Code 
d-ljSf,1-11 cf, ·----------------------------,

: "9ft� w.f-"9?r � cf;l � -3f«lcf,I �: 
Roll No. 

r---r---i---7----r---r---r---i---� 

I I I I I I I I I 

:�-�in:��I 
I 

I 

: ___ I ___ I ___ I ____ I ____ I ___ I ___ I ___ : 
: Candidates must write the Q.P. Code: 
: on the title page of the answer-book. : 
L-----------------------------

• �rP/Fiflq W: "# fcn fff Jf.'R-7771-if W 7I'J 2 3 '! I

• � 'iiffq W: "# fcn fff Jf.'R-7771 -if 3 8 Jf.'R '! I

• Jf.'R-7771-if � � qft 3iJr � 1Tl[ Jf.'R-7771 "cfils w ��-Jfidct,1 "#i !j&-7FJ 7K #I& I

• �Jf.'RW� fffiJHJ �"ifiR""B"� dff(-jffdi:bl #w.rw� 31cW1"#ffi I

• fff Jf.'R-7771 W � "#i � 15 -fiRc c/iT ff1Pl � 1PlT t I Jf.'R-7771 c/iT � � -if 10.15
���I 10.15 � ff 10. 30 � acli eftmeff � Jf.'R-7771 W � 3i1r fff :ffelfel "#i
���-3@q;7 7K��-;r-t!f� I

• Please check that this question paper contains 23 printed pages.
• Please check that this question paper contains 38 questions.
• Q.P. Code given on the right hand side of the question paper should be

written on the title page of the answer-book by the candidate.
• Please write down the serial number of the question in the answer-book

before attempting it.

• 15 minute time has been allotted to read this question paper. The question
paper will be distributed at 10.15 a.m. From 10.15 a.m. to 10.30 a.m., the
candidates will read the question paper only and will not write any answer
on the answer-book during this period.

JI fold 

MATHEMATICS 

#eff&- WP!: 3 c{U?; 
Time allowed : 3 hours 

65/5/2/22/Q5QPS t111:j =I Page 1 of 24 

�J{cfi:80 
Maximum Marks : 80 
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f.:IJ..1�f@a �q;)� �1qt11;fl �� ��cF>r��� cbl�Q.: 

(i) � JIN-7T;f -ii-� 38 JIN 6 I 'fl'ft JIN 31 r 6 I 

(ii) � JIN-W Wiif '&7lsT -ii-� t- ?gUg-cfi, ?g, 1f, fl� s I

(iii) &Us- cfi-ii"JIN� 1 ff 18 acliat§fctq,flf/;q a2/TJIN� 19 �20 ��wt

� 1 3{cfi�JIN6 I

(iv) &Us- ?9-ii"JIN�21 825 acn 3&rey-'3ffftir(VSA) JfcfiTr�2 3Tcfil�JIN6 I

(v) &Us - 1f -ii-JIN� 26 ff 31 acn ey-'3ffftir (SA) JfcfiTr � 3 3Nil � JIN 6 I

(vi) &Us - fl -ii-JIN� 32 ff 3 5 acn efief-'3ffftir (LA) JfcfiTr � 5 3TcfiT � JIN 6 I

(vii) &Us- s-ii"JIN�36 838 ��4 3Tcfil�JIN6 I 

(viii) JIN-W -ii- wm fctq,r-4 -;r{/ � 1PlT t I � &Us - ?9 � 2 'JfRT ff, ?gUg- 1f � 3 'JfRT

ff, ?g7Jg- fl� 2 'JfRT -ii-a2/T ?gUg-s � 2 'JfRT -ii-..fltrtRct, fctq,r-4 w � � 1PlT t I

(ix) ��&c< cfiT YfFl71T � t I
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General Instructions : 

Read the following instructions very carefully and strictly follow them : 

(i) This Question paper contains 38 questions. All questions are compulsory. 

(ii) Question paper is divided into FIVE Sections - Section A, B, C, D and E. 

(iii) In Section A - Questions Number 1 to 18 are Multiple Choice Questions 
(MCQs) type and Questions Number 19 & 20 are Assertion-Reason based 

questions of 1 mark each. 

(iv) In Section B- Questions Number 21 to 25 are Very Short Answer (VSA) 

type questions, carrying 2 marks each. 

(v) In Section C - Questions Number 26 to 31 are Short Answer (SA) type

questions, carrying 3 marks each. 

(vi) In Section D - Questions Number 32 to 35 are Long Answer (LA) type

questions, carrying 5 marks each. 

(vii) In Section E - Questions Number 36 to 38 are case study based questions,

carrying 4 marks each. 

(viii) There is no overall choice. However, an internal choice has been provided 

in 2 questions in Section - B, 3 questions in Section - C, 2 questions in 

Section - D and 2 questions in Section - E. 

(ix) Use of calculators is NOT allowed. 
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�-cf> 

��ii- 20 �§Rli:f>c-tfi � t � � 1 � � i

• 2 (A) sin x e8m x
• 2 (C) -2 cos x e8m x

(A) -50

(C) 10

(A) 2

(C) 0

• 2 (B) cos x e8m x

(D) -2 sin2 
x cos x esin2x

(B) -10

(D) 50

(B) 1

(D) -2

4. ��y= 7x-x3 �i�x, 2�>1"ffi�. cfIT���wri l�cfIT���
cfIT �, � X = 5 t i

(A) -60 �ffi. (B) 60 �ffi.

(C) -70 �ffi. (D) - 140�/B".

5. � P � Q 'i:f>'1 �OHCf-,(1 � � � i I � � Q cfIT cfilR 3 x 2 t 'ffi"
� p cfIT cfilR i

(A) 2 x 2

(C) 2 x 3

(B) 3 x 3

(D) 3 x 2

6. f(x) = x2-4x+ 5 WU��f: IR➔ IR

(A) �t �J-11-ajle_cfi.,mi I (B) �1-ajle_cfit ���i I

( C) � � J-11-aj I <:_i:f> � � I (D) � 'ffi" � 3fu: � tr � 1-aj I <:_i:f> i I
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SECTION-A 

This section has 20 multiple choice questions of 1 mark each. 

1. Derivative of esin2x with respect to cos x is :

(A)

(C) 

• 2 sin x e8m x

• 2 -2 cos x e8m x

(B) 

(D) 

• 2 cos x e8m x 

2 . 2 -2 sin x cos x e8m x

2. If A is a square matrix of order 2 and I A I= -2, then value of I 5A' I is:

(A) -50

(C) 10

(B) -10

(D) 50

3. The function f(x) = 

x +�has a local minima at x equal to : 
2 X 

(A) 2

(C) 0

(B) 1

(D) -2

4. Given a curve y = 7 x - x3 and x increases at the rate of 2 units per second. 
The rate at which the slope of the curve is changing, when x = 5 is: 

(A) -60 units/sec

(C) -70 units/sec

(B) 60 units/sec

(D) -140 units/sec

5. The product of matrix P and Q is equal to a diagonal matrix. If the order
of matrix Q is 3 x 2, then order of matrix P is :

(A) 2 x 2

(C) 2 x 3

(B) 3 x 3

(D) 3 x 2

6. A function f: IR➔ IR defined as f(x) = x2- 4x + 5 is: 

(B) surjective but not injective.(A) injective but not surjective.

(C) both injective and surjective. (D) neither injective nor surjective.

65/5/2/22/Q5QPS Page 5of24 P.T.O.

www.careers360.com 31



7. 

8. 

� sin(xy) = 1 t 'ffi" 
dy�i:
dx 

(A) X 
-

y 

(C) y-
X 

��r}l -
1 

(A) -4
(C) 3

X (B) --

y 

(D) y
X 

-
�

3 

-n�l���l� � !li,�ntt�i,

(B) 1
(D) 4

9. �A= [aij] � 2 x 2 � t � aij = maximum (i, j) - minimum (i, j) WU

�t 'ffi"�A2 i:

(A) [� �]

(C) [� �]

(B) [� �]

(D) [� �]

10. �A, cf>lR 3cnr�cf1T�imrr ladj•AI = st 'ffi" IAT lcnr�i:

(A) ✓
2

(B) -✓
2

(C) 8 (D) 2 ✓
2

n/2 

II. f cot 0 cosec2 0 d0 cnr�i:

n/4 

(A) 1 
2 

(C) O

65/5/2/22/Q5QPS 

(B) 

(D) 
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7 . If sin(xy) = 1, then dy is equal to :
dx

(A) X (B) X 

y y 

(C) y (D) y
X X 

If inverse of matrix [

-

7
1 -

3 

-

3

] ll 

3 
:} then value ofA 8. 1 � is the matrix

� 
'A 

-

1 0 3 
IS: 

(A) -4 (B) 1
(C) 3 (D) 4

9. Find the matrix A2
, where A= [aij] is a 2 x 2 matrix whose elements are

given by aij = maximum (i, j) - minimum (i, j):

(A) [ � �] (B) [ � �]

(C) [� �] (D) [� �]

10. If A is a square matrix of order 3 such that the value of I adj-A I = 8, then
the value of IAT I is:

(A) ✓
2

(C) 8

rc/2

(B) -✓
2

(D) 2 ✓
2

11. The value of J cot 0 cosec2 0 d0 is :

rc/4 

(A) 1 (B) 1 
2 2 

(C) 0 (D) 7C 

8 
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12. f tl-tl cfi�H 
f ,.j dx "iifU'R i :

9-4x2 

(A) 
1 • -1 

(
2x

) 
6s1n 

S 
+c

(C) 
• -1

(
2x

) Slll 

S 
+c

(B) 
1 • -1 

(
2x

) 
2s1n S 

+c

(D) 
3 • -1 

(
2x

) 2s1n S 
+c

13. cf9fi y2 = 4x � x = l � fm: � cnT � t :

(A) 
4 
3 

(C) 
64 
3 

(A) ex + e-Y = c

(C) ex+y = c

5n 
(A) 6 

5n 
(C) 4 

(B) 
3 

(D) 
32 
3 

(B) e-x + e-Y = c

(D) 2ex+y = c

3n 
(B) 4 

7n 
(D) 4 

16. � (1, -3, 2) ���crwft�'wf 1 = (2 + A)i + Aj + (2A- l)k ��1;cn
00 'cfi"I ch I df4 fP-flcfi(O I � :

65/5/2/22/Q5QPS 

(B) 
x + l = y -3 = z + 2 

1 1 2 

(D) 
x -l = y + 3 = z -2 

1 1 2 

Page 8of 24 
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12. The integral J 
,J dx is equal to :

9-4x2 

(A) � sin-I (
2

;) + c

(C) • -1 (
2x

) Sln 

S 
+c

(B) � sin-'(2;) + c

(D) !sin-'(2;)+c

13. The area of the region bounded by the curve y2 
= 4x and x = l is:

W 
4 

� 
8 

3 3 

(C) 
64 
3 

(D) 
32 
3 

14. The general solution of the differential equation
dy 

= ex+y is: 
dx 

(A) ex + e-Y = c

(C) ex +y = c
(B) e-x + e-Y = c

(D) 2ex +y = c

15. The angle which the line x
= L = �makes with the positive direction of 

1 -1 0 
Y-axis is:

(A) 
5n 

(B) 
3n - -
4 

(C) 
5n 

(D) 
7n 

4 4 

16. The Cartesian equation of the line passing through the point (1, -3, 2) and
parallel to the line
➔

A A A 

r = (2 + 11.)i + 11.j + (211. - l)k is

(A)
x-l y+3 z-2-- = -- = --

2 0 -1

(C)
x+l y-3 z+2-- = -- = --

2 0 -1

65/5/2/22/Q5QPS 

(B)
x+l y-3 z+2 -- = -- = --

1 1 2 

(D)
x-l y+3 z-2 -- = -- = --

1 1 2 
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(A) A C B, � A * B 

(C) An B = <I> 

(B) A= B

(D) P(A) = P(B)

18. p�q9Fllm: �3TTP�Q���� l� R®l@usPQcnl 3: 1 ��
'ij��i�� S ®1@0s PR cf)T��i I S cf;T��i: 

➔ +3➔ 

(A) P 4 q
➔ +3➔ 

(B) P 8 q

�-wf>-:Si1,q1i{a� 

�: � 19 � 20 � 'ij ��(A)���� (R) � � i I f;il:;r 
{tjcf>&q1 �����: 

(A) ��(A)��(R)��� l�(R)�(A)� �1@1�i I 

(B) ��(A)��(R)���l�(R)��(A)��l@l��I

(C) ��(A)�t��(R)�i1

(D) ��(A)�t��(R)�i1

19. �(A) : �

➔ 
A A A 

a = 6i + 2j -8k 
➔ A A A 

b = lOi - 2j - 6k � 

➔ 
A A A 

c = 4i -4j + 2k 

� fl4cf>701 �cfil 'Pfl3TTcnl R{e\Nd �� I 

wf>(R) 'efR��������t ���t � 
�qf{Oll4��Ql����cf)Tcfl1T��� 
w:rRQT I 
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17. If A and B are events such that P(A/B) = P(B/A) * 0, then:

(A) AcB, butA*B 

(C) An B = <I> 

(B) A= B

(D) P(A) = P(B)

18. The position vectors of points P and Q are p and q respectively. The point
R divides line segment PQ in the ratio 3 : 1 and S is the mid-point of line
segment PR. The position vector of S is :

(A) 

(C) 

➔

+3
➔ 

p q 
4 

5
➔

+3
➔ 

p q 
4 

(B) 

(D) 

➔

+3
➔ 

p q 
8 

5
➔

+3
➔ 

p q 
8 

Assertion - Reason Based Questions 

Direction : In questions numbers 19 and 20, two statements are given 
one labelled Assertion (A) and the other labelled Reason (R). Select the 
correct answer from the following options : 

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

(B) Both Assertion (A) and Reason (R) are true and Reason (R) is not the
correct explanation of the Assertion (A).

(C) Assertion (A) is true, but Reason (R) is false.

(D) Assertion (A) is false, but Reason (R) is true.

19. Assertion (A) : The vectors

➔ 
I\ I\ I\ 

a = 6i + 2j -8k 

➔ I\ I\ I\ 

b = lOi - 2j - 6k 

➔ 
I\ I\ I\ 

c = 4i -4j + 2k 

represent the sides of a right angled triangle. 

Reason (R) Three non-zero vectors of which none of two are 
collinear forms a triangle if their resultant is zero vector 
or sum of any two vectors is equal to the third. 
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20. � (A) : y = cos-1(x) cnl>ffif [-1, 1] i I

<l'i; (R) y = cos-1(x) si't :!&( WSJ<-1!;\ 'lfun: [ 0, 1t ]-{;} i I

�-�

��ij- 5 31N�-��t ��� 2 3lcnt I
21. �a = sin-1( �J + cos-1(

-
;) (!?TT

b = tan-1 (.Js)-cor-1 (-}s Ji, <If a+ b <l>PIIHWct 4,Jf.sto, I

22. (a) � €fil�Q, : J cos3 
x e10g sin x dx

� 

(b) � €fil�Q,: J 5 + 4�
-x2 dx

23. ��it'tf 15 cm3 /minutec€t�itmwti I frITTfi�'tf �"R���GR"Rft
i �B€fil �$ 3Wm:cfil�cnl 1/3 �i 1 'tfit��cfil�FRf�it�
wri��4cmi?

24. � ( 2, 3, -5) it���� Pi�1ich 3la.TT it m 'cf,l1Jf � � oo cnr �
Bl-llcfi(OI � €fil�Q, I

{ 
• (

1
) oX Slll - , X-:/:-

25. (a) B�INd€fil�Q,fcn f(x)= x wu��f, x = O"R� 
0 , x=O

� 

(b) f(x) = Ix- 51 WU�� fc€t x = 51R �clcfi�;:fl4a1 c€t� €fil�Q, I
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Domain of y = cos-1(x) is [-1, 1].20. Assertion (A) 
Reason (R) The range of the principal value branch of y = cos-1(x) is

[o, n]-g}. 

SECTION-B 

This section has 5 Very Short Answer questions of 2 marks each. 

21. If a = sin-1 (-:J + cm,1 (- �) and

b = tan-1 (✓
3

)- cor1 (-1 J 
then find the value of a+ b. 

22. (a) Find: J cos3 x elogsinx dx

OR 

(b) Find : J 5 + 4� _ 
x

2 dx

23. Sand is pouring from a pipe at the rate of 15 cm3/minute. The falling sand
forms a cone on the ground such that the height of the cone is always one­
third of the radius of the base. How fast is the height of the sand cone
increasing at the instant when the height is 4 cm?

24. Find the vector equation of the line passing through the point (2, 3, -5)
and making equal angles with the co-ordinate axes.

25. (a) Verify whether the function f defined by

f(x) 
J x sinG J , x .e 0

l O , x=O 

is continuous at x = 0 or not. 
OR 

(b) Check for differentiability of the function f defined by f(x) = Ix- 51, at
the point x = 5.
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�-lf 

��'ij6�-'3�·fy:nr�t ��� 3 3lcf>t I
26. (a) � ,t-1i.f)cf>(OI dy - 2.xy = 3x2 ex

2 ; y(O) = 5, cf>T��� chlNIQ, I
dx 

� 

(b) f;n:;r � ,t-1i.f)cf>(OI cfil"� chlNIQ,:

x2 dy + y(x + y) dx = 0 

{
ax+ b 

f(x) =
2bx -3 ' 

x>-l 

X :s:;-l 

28. (a) � (cos x)Y = (cos y)xt if 
dy � chlNIQ, I
dx 

� 

(b) 'ITT; .J1 -x
2 + ,/1 -y2 

= a(x - y) i, <it� .t)fstq_ Rt; dy = ✓ l -Y:
dx l-x 

f ecosx

29. (a) llH�chlNIQ,: ----dx ecosx 
+ 

e-cosx 

� 

(b) � chlNtll.: f 2x + 1 dx 
(x + 1)2 

(x -1) 

� ➔ I\ I\ I\ ➔ I\ I\ ➔ I\ I\ /\� 'rl-m ➔ 30. � Q fcn a = 2i - j + k, b = 3i - k � c = 2i + j - 2k Q I "Q,cn �'-11 � d � 

chlNIQ,�1�b�1R��cicLITT, �er. 1 =sm 1
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SECTION-C 

There are 6 short answer questions in this section. Each is of 3 marks. 

26. (a) Find the particular solution of the differential equation

dy -2xy = 3x2 ex2
; y(O) = 5.

dx 

OR 

(b) Solve the following differential equation:

x2 dy + y(x + y) dx = 0

27. Find the values of a and b so that the following function is differentiable
for all values of x:

{
ax+ b , x >-l 

f(x) = 

2 
bx -3 x � -1 

28. (a)

(b) 

29. (a)

(b) 

' 

Find dy , if (cos x)Y = (cos y) x.
dx 

OR 

If ,Ji-x 2 + ,/1-y2 
= a(x-y), prove that dy = ✓ l-y: .

dx l-x

f ecosx
Evaluate: -----dx 

ecosx + e-cosx 

OR 

Find : J 
2x + 1 dx 

(x +1)2 (x-1) 

➔ I\ I\ I\ ➔ I\ I\ ➔ I\ I\ I\ ➔

30. Given a = 2i -j + k, b = 3i -k and c = 2i + j -2k. Find a vector d which
➔ ➔ ➔ ➔ 

is perpendicular to both a and b and c · d = 3.
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3 1. � J'ij 3�� 4cfiWft�i� �II'ij 5�� 2cfiWft�i I� J'ijit 
41�-aj<ll � � Ri:f>I� ��II 'ij sTffi ����II 'ij it 41�-aj<ll � TfG Ri:f>l�1 
� I Sll�i:f>dl � chlNIQ, �� Rcf>lct1 �TfG�t I 

�-cf 

��'ij4 c!Jd-�fr:nr�i 1���53lcni 1 

3 2. (a) � (2, 3, -8) it WT 4
-

x =
y 

= l
-z 1R � � � � � � R�licf> � 

2 6 3 
chlNIQ, I 3m: ���it c!t �WT 1R ffl � � � m ·�rm chlNIQ, I 

� 

(b) �c!t�"?JWT3TI L1 � L2 ��"4;) ..?fldl-i ��chlNIQ,, �

L1 : � (2, -1, 1) it���WTt� x 
= 

y 
= � ��t �

1 1 3 
➔ A A A 

L
2 

: r = i + (2 µ + l)j - (µ + 2)k t I

3 3. (a) � A = [� � =!] t 'ID A-1 � chlNIQ, I 3m: f;rl::;f fttfti:f>{OI � 'i:f>l" �
1 2 0 

4;,RilQ, 

X + 2y- 3z = 1
2x- 3z = 2 
x+ 2y = 3 

� 

(b) �cnf �OH�� [� ! -
2
3

] [ �: 
l
: �!] � chlNIQ,:

3 - 3 -4 -15 9 -1 

3m: f;rl::;f � fl tftcf>{OI � cnT � � 4;) NI Q, : 

x+ 2y- 3z =- 4 
2x + 3y + 2z = 2 
3x - 3y - 4z = 1 1
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31. Bag I contains 3 red and 4 black balls, Bag II contains 5 red and 2 black
balls. Two balls are transferred at random from Bag I to Bag II and then a
ball is drawn at random from Bag II. Find the probability that the drawn
ball is red in colour.

SECTION-D 

There are 4 long answer questions in this section. Each question is of 5 
marks. 

32. (a) Find the co-ordinates of the foot of the perpendicular drawn from the
4-x y 1-z

point (2, 3, -8) to the line -- = - = -- . 
2 6 3 

Also, find the perpendicular distance of the given point from the line. 
OR 

(b) Find the shortest distance between the lines L
1 

& L
2 

given below :

L
1 

: The line passing through (2, -1, 1) and parallel to 
x = 

y 
= �

1 1 3 
➔ A A A 

L
2 

: r = i + (2µ + l)j - (µ + 2)k.

33. (a) If A J� � =:1, then
l 1 2 a 

find A-1 and hence solve the following 

(b) 

system of equations : 
X + 2y- 3z = 1
2x- 3z = 2 
x+ 2y = 3 

OR 

Find the product of the matrices [� 

hence solve the system of linear equations : 
x+ 2y- 3z =-4 
2x + 3y + 2z = 2 
3x - 3y - 4z = 11 

34. Find the area of the region bounded by the curve 4x2 + y2 = 36 using
integration.
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� X + 2y � 12

2x + y � 12 

5 
X + -y � 5

4

x � 0, y � 0 � 3fur@ Z = 300x + 600y cnT 3T�cfi<'14lcfi{OI i:.h)N1Q, I 

36. 'Q,cfi �q18k<1 m � w�cf>l � lf@r 'ij 'Q,cfi � � � � � � � i I f9@<11
��i�� 70% � ��lf@rcnr��'9\�i I m;i-��

1lPTT���'Q_cfi�'ij�'9\��i, �311@��'9\��
"ch)- Sll�cfi<'ll 0.8 i 3TR��'Q_cfilf@r'ij�'9\ ���t � 31l@lf@r
�11\ ��"ch) Sll�cfi<'ll 0.4 i I

(i) llRl E1 '<'1"m E2 �: �WU�lf@r��cnl�'9\��<ll�'cfiB
"i:.h)"�'cfil"�i, '<'1T P(E1) '<'1"m P(E2) � i:.h)filq_ I

(ii) llRl A, � WU W lf@r cnT � � 11\ �"ch)-� 'cfil" � t '<'1l P(AIE1)

'<'1"m P(AIE2) � i:.h)N1Q, I

� 

(iii) �wu�lf@rcnr��'9\�'1fH"i:.h) Sll�cfidl ��, ��i�
�wlf@rcnr��'9\�i I
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35. Solve the following Linear Programming problem graphically :

Maximise Z = 300x + 600y

Subject to X + 2y:::; 12

2x + y:::; 12 

5 
X + -y � 5

4

X � 0, y � 0. 

SECTION-E 

In this section there are 3 case study questions of 4 marks each. 

36. A departmental store sends bills to charge its customers once a month.

Past experience shows that 70% of its customers pay their first month bill

in time. The store also found that the customer who pays the bill in time

has the probability of 0.8 of paying in time next month and the customer

who doesn't pay in time has the probability of 0.4 of paying in time the

next month.

Based on the above information, answer the following questions :

(i) Let E1 and E2 respectively denote the event of customer paying or

not paying the first month bill in time.

(ii) Let A denotes the event of customer paying second month's bill in

time, then find P(AIE1) and P(AIE2).

(iii) Find the probability of customer paying second month's bill in time.

OR 

(iii) Find the probability of customer paying first month's bill in time if it

is found that customer has paid the second month's bill in time.
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� $1<:_�;fl � � � lffif �"TI:�� -� cf;l �f�PPTT i I � L ��"TI: 

���-�cfil B�� i� R = {(l 1, l2): l 1,l2��i} WU� 

L 'ITI:�i I 

(b) � � � S, S = {(l 1, l2) : l 1 l
2 
� �klcrn �}WU� t en-� i1NlQ,

' 
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37. (a) Students of a school are taken to a railway museum to learn about

railways heritage and its history. 

An exhibit in the museum depicted many rail lines on the track near 

the railway station. Let L be the set of all rail lines on the railway 

track and R be the relation on L defined by 

On the basis of the above information, answer the following questions : 

(i) Find whether the relation R is symmetric or not.

(ii) Find whether the relation R is transitive or not.

(iii) If one of the rail lines on the railway track is represented by the

equation y = 3x + 2, then find the set of rail lines in R related to

it.

OR 

(b) Let S be the relation defined by S = {(l1, l2) : l1 is perpendicular to lJ

check whether the relation S is symmetric and transitive.
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38. � 3-t I� a let> I{ fci Ril R.J I 'cf>"Ti 'ij 24 sq .cm. :!f�:�n:rrJ:r,:ft � � I 'cf>"Ti � � 3fR: � cf>T

lflm 1 cm 3fR:�3fR:�cf>Tlflm 1½ cm��' ��ll<TTt:

1½ 
cm 

1cm 
� ·o.,- . <;.,. .,.,.. • -----

UJ. - ]<-V--.

c--r A oL � 1 l-._� 

,., �-______,__ , � • > , 

..,b,- � h.Q.. � � 

F-- e,. c....:--4 ..,.;. o-ii::--� • 

� � . n.-t � J'J...--'

1o Is -n. � c.tf --r- '\ I""._, 
-

1cm 

1½ 
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38. A rectangular visiting card is to contain 24 sq.cm. of printed matter. The

margins at the top and bottom of the card are to be 1 cm and the margins 

on the left and right are to be 1 ½ cm as shown below : 

1½ 

cm 

1cm 

� o.,.. S.-- .��t..o. � 1�-
0-r A oL -----4 1 l.........._-.d, 

.Y--r--� • � • � , 
.st;-�� ..... }o �

F--- c.-. .c..d-f' ._.,;. o-i► �. 

� � . M..nl � r�

'j-o )s -� � cJ,( "-r '\ I""
._, 

-

1cm 

1½ 

On the basis of the above information, answer the following questions : 

(i) Write the expression for the area of the visiting card in terms of x.

(ii) Obtain the dimensions of the card of minimum area.

65/5/2/22/Q5QPS Page23of24 

www.careers360.com 49



65/5/2/22/Q5QPS 208 B Page 24 of 24 

www.careers360.com 50



( 1 

: Series Q5QPS/5 : 
I I '------------------------� 

.,----------....

1 s 
I 

: et- 3: 
\ _ - - - - - - - - - J>I 

II I I I I II Ill I II 1111111 1111 111 111 �-�� 65/5/3 Q.P. Code 
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f.:IJ..1�f@a �q;)� �1qt11;fl �� ��cF>r��� cbl�Q.: 

(i) � JIN-7T;f -ii-� 38 JIN 6 I 'fl'ft JIN 31 r 6 I 

(ii) � JIN-W Wiif '&7lsT -ii-� t- ?gUg-cfi, ?g, 1f, fl� s I

(iii) &Us- cfi-ii"JIN� 1 ff 18 acliat§fctq,flf/;q a2/TJIN� 19 �20 ��wt

� 1 3{cfi�JIN6 I

(iv) &Us- ?9-ii"JIN�21 825 acn 3&rey-'3ffftir(VSA) JfcfiTr�2 3Tcfil�JIN6 I

(v) &Us - 1f -ii-JIN� 26 ff 31 acn ey-'3ffftir (SA) JfcfiTr � 3 3Nil � JIN 6 I

(vi) &Us - fl -ii-JIN� 32 ff 3 5 acn efief-'3ffftir (LA) JfcfiTr � 5 3TcfiT � JIN 6 I

(vii) &Us- s-ii"JIN�36 838 ��4 3Tcfil�JIN6 I 

(viii) JIN-W -ii- wm fctq,r-4 -;r{/ � 1PlT t I � &Us - ?9 � 2 'JfRT ff, ?gUg- 1f � 3 'JfRT

ff, ?g7Jg - fl� 2 'JfRT -ii-a2/T ?gUg-s � 2 'JfRT -ii-..fltrtRct, fctq,r-4 w � � 1PlT t I

(ix) ��&c< cfiT YfFl71T � t I
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General Instructions : 

Read the following instructions very carefully and strictly follow them : 

(i) This Question paper contains 38 questions. All questions are compulsory. 

(ii) Question paper is divided into FIVE Sections - Section A, B, C, D and E. 

(iii) In Section A - Questions Number 1 to 18 are Multiple Choice Questions 
(MCQs) type and Questions Number 19 & 20 are Assertion-Reason based 

questions of 1 mark each. 

(iv) In Section B- Questions Number 21 to 25 are Very Short Answer (VSA) 

type questions, carrying 2 marks each. 

(v) In Section C - Questions Number 26 to 31 are Short Answer (SA) type

questions, carrying 3 marks each. 

(vi) In Section D - Questions Number 32 to 35 are Long Answer (LA) type

questions, carrying 5 marks each. 

(vii) In Section E - Questions Number 36 to 38 are case study based questions,

carrying 4 marks each. 

(viii) There is no overall choice. However, an internal choice has been provided 

in 2 questions in Section - B, 3 questions in Section - C, 2 questions in 

Section - D and 2 questions in Section - E. 

(ix) Use of calculators is NOT allowed. 
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��ij- 20 �§fcich�1 �� I�� 1 �cnri I 

1. p�q�:�3TI"P�Q���� l�RWl@O:SPQ'cfil3: 1��
ij-fcM-rft@�i�� s Wl@O:S PR cnllfar�i I s cf>T��i:

➔ +3➔

(A) p
4 

q
➔ +3➔

(B) p 8
q 

�A=l�
-1

� l-11, ��•n� �"'iwl:,. 'l>Tlffii2. 2 
-2

(A) 0

(C) IR - {10}

5n 
(A) -

6

5n 
(C) -4 

(B) 10

(D) IR - {-10}

3n 
(B) -4 

7n 
(D) -4 

4. �(1, -3, 2)�����001= (2 + A)i + Aj + (2A- l)k��1;cfi

00 col ch I df;q ftl-flcfi{u I � :

( C) 
x + l = y - 3 = z + 2 

2 0 -1

65/5/3/22/Q5QPS 

(B) 
x + l = y - 3 = z + 2 

1 1 2 
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SECTION-A 

There are 20 multiple choice questions of 1 mark each in this section. 

1. The position vectors of points P and Qare p and q respectively. The point
R divides line segment PQ in the ratio 3 : 1 and Sis the mid-point of line
segment PR. The position vector of S is :

2. 

(A) 

(C) 

➔ +3➔ 

p q 
4 

5➔ +3➔

p q
4 

For the matrix A = l�
(A) 0

(C) IR - {10}

-1

2 
-2 

(B) 

(D) 

➔ +3➔

p q 
8 

5➔ +3➔

p q
8 

� l to be invertible, the value of A is

(B) 10

(D) IR- {-10}

3. The angle which the line x = L =�makes with the positive direction of
1 -1 0 

Y-axis is:

(A) 
5n 

(B) 
3n 

6 4 

(C) 
5n 

(D) 
7n 

- -

4 4 

4. The Cartesian equation of the line passing through the point (1, -3, 2) and
parallel to the line :
➔

A A A 

r = (2 + A)i + Aj + (2A - l)k is

(A) 
x-l y+3 z-2
-- = -- = --

2 0 -1

(C) 
x+l y-3 z+2
-- = -- = --

2 0 -1

65/5/3/22/Q5QPS 

(B) 
x+l y-3 z+2
-- = -- = --

1 1 2 

(D) 
x-l y+3 z-2
-- = -- = --

1 1 2 
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5. � A = [x OJ� B = [ 
4 OJ t cIT A2 = B � � x cnT i:n;r i : 

1 1 -1 1 ' 

(A) -2 (B) 2

(C) 2(JT-2 (D) 4

6. ��y = 7x-x3 �i�x, 2�>ITTI"�. cfil���wri l�cfil���
cfiT �, � X = 5t i 

(A) - 60 �lit. (B) 60 �lit.

(C) - 70 �lit.

(A) IR

(C) O

(C) An B = <I> 

(D) -140 �lit.

(B) 1

(D) -1

(B) A= B

(D) P(A) = P(B)

9. f(x) = x2 - 4x + 5 WU�� f: 1R ➔ 1R

(A) �t � Jil-d2>1� �i I (B) �l-d2>1�t ���i I

(C) �� 611-d2>1c!.cf> �t I (D) �W� ��m �l-d2>1c!.cf> i I 

10. �A, 'cf>lR: 3cf>T�qlT �i� ladj•AI = 8 t cIT IATI cnTi:n;ri: 

(A) ✓
2 

(B) -✓
2

(C) 8 (D) 2 ✓
2
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5. If A= [: �]and B= [_� �lthen value ofxforwhich A2 =Bis:
(A) -2
(C) 2 or-2

(B) 2
(D) 4

6. Given a curve y = 7 x -x3 and x increases at the rate of 2 units per second.The rate at which the slope of the curve is changing , when x = 5 is:
(A) -60 units/sec
(C) -70 units/sec

(B) 60 units/sec
(D) -140 units/sec

7. x2 Let f(x) = SlnX , where p is a constant. The value of p for which p -1 
f'(0 )  = 1 is: 
(A) IR
(C) 0

(B) 1
(D) -1

8. If A and Bare events such that P(A/B) = P(B/A) * 0 ,  then:
(A) AcB, but A*B 
(C) An B = <I> 

(B) A= B
(D) P(A) = P(B)

9. A function f: IR➔ IR defined as f(x) = x2- 4x + 5 is:
(B) surjective but not injective.(A) injective but not surjective.

(C) both injective and surjective. (D) neither injective nor surjective.

10. If A is a square matrix of order 3 such that the value of I adj-A I = 8 ,  then
the value of IAT I is:
(A) ✓

2

(C) 8
65/5/3/22/Q5QPS 

(B) -✓
2

(D) 2 ✓2
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3 2 3 

11. �s x2dx = kf x2dx+ f x2dxt(ffkcnT�t:
-2 0 2 

(A) 2 (B) 1

(C) 0 (D) 
1
2

e 

12. flog x dxcnT�t:
1
(A) 0 (B) 1
(C) e (D) e loge

13. � y = ✓x , Y-3laJ��y = 0, y = 3��fijt�cnT�t:

15. 

(A) 2✓
3

(B) 27
(C) 9 (D) 3

__I._ + x i = 4 log __x_ 
d3 

(d J
5 

(
d4 

Jdx3 dx dx4 

(A) ��t I

(C) 4 t I

��r}l -
3

1 

-

1 0 
-

3

1 ll 

3 3

1 

0 cfll �&hl-t � 1 A 3 t (ff A cnT�t: 
1 1 3 4 

(A) -4
(C) 3

(B) 1
(D) 4

16. �A = [aij] � 2 x 2 � t � aij = maximum (i, j) - minimum (i, j) WU

�t(ff�A2t:

(A) [� �]

(C) [� �]

65/5/3/22/Q5QPS 

(B) [� �]

(D) [� �]
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3 2 3 

11. If f x2 dx = k J x2 dx + f x2 dx, then the value of k is:
-2 0 2 

(A) 2 (B) 1

(C) 0 (D) 
1
2

e 

12. The value off log x dx is:
1 

(A) 0 (B) 1
(C) e (D) e log e

13. The area bounded by the curve y = ✓x , Y-axis and between the lines y = 0
and y = 3 is:

14. 

15. 

(A) 2✓
3

(C) 9
(B) 2 7  
(D) 3

The order of the following differential equation 

__I._ + x _J_ = 4 log ____x_ is : d3 (d 
J

5 (d4 

Jdx3 dx dx 4 

(A) not defined
(C) 4

If inverse of matrix [-
7
1 

-3
1

-1 0
IS: 

(A) -4
(C) 3

(B) 3
(D) 5

-3

] ll 
� is the matrix

� 

(B) 1
(D) 4

3 :l then value ofA"A 
3 

16. Find the matrix A2, where A= [aij] is a 2 x 2 matrix whose elements are
given by aij = maximum (i, j) - minimum (i, j):

(A) [ � �] (B) [ � �]

(C) [� �] (D) [� �]
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• 2(A) sin x e8m x
• 2 

(C) -2 cos x e8m x

(A) 2

(C) O

• 2 (B) cos x e8m x

(D) -2 sin2 x cos x esin2x

(B) 1

(D) -2

�-at311'-II�� 

� : � 19 W-TT 20 ����(A)���� (R) � ll<TT i I � 
{tjcfi�7 �����: 

(A) �� (A)W-TT�(R)��� l�(R)�(A)� o?-ll&ll�i I 

(B) ��(A)W-TT�(R)��� l�(R)��(A)� o?-ll&ll�� I

(C) ��(A)�t ��(R)�i I

(D) ��(A)�t��(R)�i1

19. � (A) : y = cos-1(x) cf>T>ITTJ [-1, 1] i I

<l'i, (R) y = cos-1(x) ,j;\�&p[llg],j;\'lfuR [o, 1t]-g} i I

20. �(A) � 
➔ 

I\ I\ I\ 

a = 6i + 2j - 8k 
➔ I\ I\ I\ 

b = lOi - 2j - 6k W-TT 
➔ 

I\ I\ I\ 

c = 4i -4j + 2k 

�fl4cf>701 ���3TTcfiTR�Nd �� I

at(R) 'efR�����cJ��t ���t �
� qf{Oll4 ��W ��cJ�cf>T����

�WI
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17. Derivative of esin2x with respect to cos x is:

(A)

(C) 

• 2 sin x e8m x
• 2 -2 cos x e8m x

(B) 

(D) 

• 2 cos x e8m x 

2 . 2 -2 sin x cos x e8m x

18. The function f(x) = 

x +�has a local minima at x equal to :
2 X 

(A) 2
(C) 0

(B) 1
(D) -2

Assertion - Reason Based Questions 
Direction : In questions numbers 19 and 20, two statements are given 
one labelled Assertion (A) and the other labelled Reason (R). Select the 
correct answer from the following options : 
(A) Both Assertion (A) and Reason (R) are true and the Reason (R) is the 

correct explanation of the Assertion (A). 
(B) Both Assertion (A) and Reason (R) are true and Reason (R) is not the

correct explanation of the Assertion (A).
(C) Assertion (A) is true, but Reason (R) is false.
(D) Assertion (A) is false, but Reason (R) is true.

19. Assertion (A)

Reason (R)

20. Assertion (A)

Reason (R) 

65/5/3/22/Q5QPS 

Domain of y = cos-1(x) is [-1, l]. 

The range of the principal value branch of y = cos-1 (x) is 

[o, nl-{;}. 

The vectors 
➔

I\ I\ I\ 

a = 6i + 2j - 8k 
➔ I\ I\ I\ 

b = lOi - 2j - 6k 
➔

I\ I\ I\ 

c = 4i -4j + 2k 
represent the sides of a right angled triangle. 
Three non-zero vectors of which none of two are 
collinear forms a triangle if their resultant is zero vector 
or sum of any two vectors is equal to the third. 
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22. (a) � <:fil�Q,: J cos3 
x elogsinx dx

� 

23. �t:Rcf>T� � 72 cm2/sec. c€t�it�wri I t:R� 3IBRR��cfil��

<:fil�Q,, �t:R��cfil� 3 cm i I

24. � (2, 3, -5) it � � � � Pi�1 icf> 3la.TT it m 'cf>lUT � � oo cf>T �

B 41 cf>,(O 1 � €fi1 � Q, 1

X Slll - , X-:/:-

25. (a) B�INd <:fil�Q, fco f(x)= x IDU�� f, x = 01:RWIB 
{ • (1) o 

0 , x=O
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SECTION-B 

This section has 5 Very Short Answer questions of 2 marks each. 

21. Simplify: cos-Ix+ cos-I Ix+ ✓3-3x 2 

l; ! ::::; x::;; Il 2 2 2 

22. (a) Find : J cos3 x e10g sin x dx 

OR 

(b) Find : J 5 + 4� _ 
x
2 dx

23. The surface area of a cube increases at the rate of 72 cm2/sec. Find the

rate of change of its volume, when the edge of the cube measures 3 cm.

24. Find the vector equation of the line passing through the point (2, 3, -5)

and making equal angles with the co-ordinate axes.

25. (a) Verify whether the function f defined by

f(x ) 
= 

{
x sllt) , x � 0 

0 , X =0 

is continuous at x = 0 or not. 

OR 

(b) Check for differentiability of the function f defined by f(x) = Ix- 51, at

the point x = 5.
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f ecosx 

26. (a) llH� cfi)NJQ,: ----dx
ecosx 

+ 
e-cosx 

(b) � cfi)NJQ,: 
J 

2x + 1 
dx 

(x + 1)2 (x -1) 

� 

x2 dy + y(x + y) dx = 0 

29. (a) � (cos x)Y = (cos y)Xt it 
dy 

� cfi)NJQ, I 
dx 

65/5/3/22/Q5QPS Page 14of24 

www.careers360.com 64



SECTION-C 

There are 6 short answer questions in this section. Each is of 3 marks.

26. (a)

(b)

f ecosx 

Evaluate: -----dx
ecosx + e-cosx 

OR

Find : J 2x + 1 dx
(x +1) 2 (x-1) 

d2 d 27. If y = (tan-1x)2, show that (x2 + 1) 2 ____I._
2 

+ 2x(x2 + l)__r_ = 2.
dx dx 

28. (a) Find the particular solution of the differential equation

dy -2xy = 3x2 ex2
; y(O) = 5.

dx 

OR

(b) Solve the following differential equation:

29. (a)

x2 dy + y(x + y) dx = 0

Find dy, if (cos x)Y = (cos y) x_
dx 

OR

(b) If -Ji-x 2 + ,/1-y 2
= a(x-y), prove that dy = ✓l-y: .

dx l-x 
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..,.,.A.➔ I\ I\ I\ ➔ I\ I\ I\ ➔ I\ I\
� � � 

➔ ➔ �➔
30. "'IIG a= 2i + 2j +k, b = i + 3j +k� c = i +k Q, (11 �,G�' (b + c)cf>T �1G�1 a 

1R>I"�� i:hl�Q, I 

31. 'Q,cn�'ij 3�� 2��t I�� 2�'Q,cn-'Q,cn����

f..icfili_vl � t I f..icfili_vl � � � � � '6fi"I SIIRlcfial � � i:hl�Q, I�� cf>T

lTTUf tit Wd i:hl � Q, I

�-cf 

��'ij4�-��t 1���5�t I 

32. ftl-ilcfi�H B"cl9n 4.x2 + y2 
= 36 �fqt �cf>T �� i:hl�Q, I 

33. (a) � (2, 3, -8) � 00 
4

-x = 
y 

= l-
z 

1R � � � � � � f..i�licfi �
2 6 3 

i:hl�Q, I 3TIT: �����1&001R����tftWd i:hl�Q, I 

� 

(b) ��1&�003TI L1 �L2 ��'ch) ...!fldl-i��i:hl�Q,, �

34. (a)

L1 : � (2, -1, 1) ����oot� x = 
y 

= � ��t �
1 1 3 

➔ I\ I\ I\ 

L2 : r = i + (2µ + l)j - (µ + 2)k t I

�A=[�
chl�Q,: 

X + 2y- 3z = 1 

2x- 3z = 2

x+ 2y = 3
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30. Find the projection of vector (b + t) on vector 1, where 1 = 2i + 2J + k,
➔ I\ I\ I\ 

➔ 
I\ I\ 

b = i + 3 j + k and c = i + k.

31. An urn contains 3 red and 2 white marbles. Two marbles are drawn one
by one with replacement from the urn. Find the probability distribution of
the number of white balls. Also, find the mean of the number of white
balls drawn.

SECTION-D 
There are 4 long answer questions in this section. Each question is of 
5 marks. 

32. Find the area of the region bounded by the curve 4x2 + y2 
= 36 using

integration.

3 3. (a) Find the co-ordinates of the foot of the perpendicular drawn from the 
4-x y 1-zpoint (2, 3, -8) to the line -- = - = -- . 

2 6 3 
Also, find the perpendicular distance of the given point from the line. 

OR 

(b) Find the shortest distance between the lines L
1 

& L
2 

given below :

L
1

: The line passing through (2, -1, 1) and parallel to x = y = �
1 1 3 

➔
I\ I\ I\ 

L
2 

: r = i + (2µ + l)j - (µ + 2)k. 

34. (a) If A = 2 0 -3 , then[

1 2 -3

] find A-1 and hence solve the following 
1 2 0 

system of equations : 
X + 2y- 3z = 1
2x- 3z = 2 
x+ 2y = 3 

OR 
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(b) �cf>T�OHCf>M [� ! -
2
3
] [ �: l: �!] � cfi)N1Q_:

3 - 3 -4 -15 9 -1 

3TT[: f.:n:;r � � qlcfi{OI � cf>T � � ch) NI Q, 

x+ 2y- 3z =-4 

2x + 3y + 2z = 2 

3x - 3y -4z = 11 

35. f.:n:;r � Sll!-lll-1"1 � l-1.(-41 'cfiT ml.f> WU� ch) NIQ, :

� 4x+y�80;

X + 5y � 115;

3x + 2y � 150 

x, y � O if>� Z = 6x + 3y cnT •=trn4lcti:c01 cfi)N1Q, I 

�-s 

��'ij 3 � 3TTmfunr�t I ��if> 4 3lcf>t I 

36. � 3-1 I� a lcfi I{ fci NI R.J I 'cfili 'ij 24 sq .cm. � � � � I 'cfili if>� 3fR: � cf>T

lflm 1 cm3fR:�3fR:�cf>Tlflm 1½ cm��' ��ll<TTt:

1½ 
cm 

1cm 

� ·o.r . '>. .,.,__ •• --- U2,. � 1_.
C--·)'t A oL � 1 L........_�

"(' ---t--__,.__ . � . . , .., 1;;-- � h...... }o � 
� c,.,. c....:--4 .,.;. crii::-� •

� � . n.-t � J'J...--'

1o Is -I>- tl?- cJ,f ,,,- "\ I""
._, 

-
1cm 

1½ 

39{lcffi � 3W-m: 11\ f.:n:;r �if>�� 

(i) fci NI R) I 'cfili if> � 'cfiT X if> WJ 'ij � ch) NI Q, I

(ii) � d l-1 � if> � 'cfili cfiT � � ch) NI Q, I
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(b) Find the product of the matrices l! 2 

-

3

l l

-6 3 2 14 

-

3 

-

4 

-

15 

hence solve the system of linear equations : 

x+ 2y- 3z =-4 

2x + 3y + 2z = 2 

3x - 3y - 4z = 11 

35. Solve the following L.P.P. graphically:

Minimise Z = 6x + 3y

Subject to constraints

4x + y � 80; 

X + 5y � 115; 

3x + 2y :s:; 150 

x, y�O 

SECTION-E 

In this section there are 3 case study questions of 4 marks each. 

3

6

. A rectangular visiting card is to contain 24 sq.cm. of printed matter. The 
margins at the top and bottom of the card are to be 1 cm and the margins 
on the left and right are to be 1 ½ cm as shown below : 

1cm 
� ·o.r . s. .,.,__ .. --- (.D,. � ]�. 
0.-)'t A oL � 1 L......._L-d, 

1½ 1½ 

cm ;l,----t-� 1-..· .... � � � 
cm

F--- c,.,. -� 1M o-i��. 

/)vA-J � . n...st � r�
� � -� p c.J.,I y- '\ ""'-....... 

-
1cm 

On the basis of the above information, answer the following questions : 

(i) Write the expression for the area of the visiting card in terms of x.

(ii) Obtain the dimensions of the card of minimum area.
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37. � �q1iii?.� m � !.-ll�cf>7 � � 'ij � � � � � � � � i I f9@�1

��if<fi� 70% � ���cf>T��o/�i I m;i-��

�Ff>���� 'ij � 11\ � cf>@i, � 311@ � �o/ � cf,B

�Sll�cf>dl o.si3fu����'ij�o/��cf>@t �311@�

�o/ �cf,B� Sll�cf>dl 0.4 i I

(i) llRl E1 � E2 9filffl: �WU����cf>T�o/�cf,B<lf �cf>B

��cfil�i, W P(E1) � P(E2) � cfilNlQ, I

(ii) llRl A, �WUW�tf>T��o/���cfil�t 'fil P(AIE1)

� P(AIE2) � cfilNlQ, I

(iii) �WU��cf>T��o/��cfil Sll�cf>dl��, ��if<fi

�W�tf>T��o/�i
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37. A departmental store sends bills to charge its customers once a month.

Past experience shows that 70% of its customers pay their first month bill 

in time. The store also found that the customer who pays the bill in time 

has the probability of 0.8 of paying in time next month and the customer 

who doesn't pay in time has the probability of 0.4 of paying in time the 

next month. 

Based on the above information, answer the following questions : 

(i) Let E1 and E2 respectively denote the event of customer paying or

not paying the first month bill in time. 

(ii) Let A denotes the event of customer paying second month's bill in

(iii) Find the probability of customer paying second month's bill in time.

OR 

(iii) Find the probability of customer paying first month's bill in time if it

is found that customer has paid the second month's bill in time. 
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38. (a) � ftj�1�;q ��q;)�c€] ftj(H:ii:1 �� �Ri�m ��'ij����

fi��1�;q ���i I 

� 51e_�;fl � � � 1lIB � 11\ � � -� cfil � � i I llRT L � � 11\ 

���-�cf;l B�;q i� R = {(l 1, l2): l 1,l2��i} WU� 

L11\�i I 

3q(lc@ � 3lrtm:11\�����: 

(i) � 4;,�c r�� R Bl-ii1li:1 ��� I 

(ii) � 4;)�Q,ffi� R B9bll-icfi ��� I

(iii) ���11\��-�q;) B4lcfi(OI y = 3x + 2 � Pt�fcrn fco�P1�t

cIT R 'ij���-�� B�;q cfil"� €f)l�Q, I

� 

(b) llRT � � S, S = {(l 1, l
2

) : l 1 l
2 
� �klqi:1 �}WU� t cIT � 4;)�Q,' 
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38. (a) Students of a school are taken to a railway museum to learn about

railways heritage and its history. 

An exhibit in the museum depicted many rail lines on the track near 

the railway station. Let L be the set of all rail lines on the railway 

track and R be the relation on L defined by 

R = {(l1, l
2
) : l1 is parallel to l2}

On the basis of the above information, answer the following questions : 

(i) Find whether the relation R is symmetric or not.

(ii) Find whether the relation R is transitive or not.

(iii) If one of the rail lines on the railway track is represented by the

equation y = 3x + 2, then find the set of rail lines in R related to

it.

OR 

(b) Let S be the relation defined by S = {(l1, l
2
) : l1 is perpendicular to lJ

check whether the relation S is symmetric and transitive.
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