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GENERAL INSTRUCTIONS:
Read the following instructions very carefully and strictly follow them :

90 =W o o A

1. This question paper contains 38 questions. All questions are compulsory,

2. This question paper is divided into five sections — A, B, C, D and E. .

3. In Section-A, question No. 1 to 18 are multiple choice questions (MCQs) and questions |
number 19 and 20 are Assertion-Reason based questions of | mark each. ‘

4, In Section-B, question No. 21 to 25 are very short answer (V5A) type questions, carrying f
2 marks each.

5. In Section-C, question No. 26 to 31 are Short answer (SA) type questions, carrying 3
marks each. .

. In Section-D, question No. 32 to 35 are long answer (LA) type questions, carrying 5
marks each.

1. In Section-E, question No. 36 to 38 are Case Study based Questions carrying 4 marks
each. ;

8. 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.

9. Use of calculator is not allowed.

| XI-MATH-M




SECTION-A
This section comprises of Multiple Choice Questions (MCQs) of 1 mark each,
Let the Relation R on the set A= {1, 2, 3,4, 5, 6} be defined as :
R={(a,b):a—biseven)
which of the following statements is true about relation R?

(a) Ris reflexive and symmetric but not transitive
(b) R is symmetric and transitive but not reflexive
()  Ris reflexive, symmetric and transitive

(d) R is neither reflexive nor transitive

If we compare the principal ranges of y =sin"'x and y = tan"'x, then which of the
following statements is correct : !

(a) Both have same range

(b) Range of sin"'x range of tan~' x

(c) Rangeoftan”' x — range of sin"'x

(d) Rangeofsin"'x [ range of tan'x = { } = ¢

a b c

If A=|p q r|isaskew-symmetric matrix, then find the value of

X Y z

(agz)+(b+p+2)0c+x+3) ]
(r+y+1) :

(a) 0 (b) 2

(c) 3 (d) 6
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4. If A:{ : j| then A.(adj A) =

-1 5
1 0] [ l
5 -3
(a) (b
v L J |1 2]
97 O] i 1
(©) i ) 13 0
i L B 13]
3. If P, Q and PQ are matrices of order 3%2, mXn and 3x4 respectively they number of
elements in matrix Q is : 1
(a) 4 b) 6
© & d 12 ]
6. If A is a square matrix of order 3 and IA| =5, then value of |adj A| + [2A] is : 1
(@) 65 (b) 40
(c) 45 (dy 25
sinlae  —cos2a T
T Ifﬂ:[{:ﬂslﬂ: — } and A + A" =1, then the value of sin (a — 15°)
(where o0 #15° and o <180°) I
1
(@) 0.5
(b) N1
3
(c) % (dy 1
8. H‘}r=4]ng~.u'5inx,ﬂ‘mﬂﬂ at x=—is: 1
dx 4
(@) 1 (b) 2
(c) 4 (dy o
1
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9, The value of K for which :

fi(x _{4+cnsx x=0 l|

x + 10k x<0 |
is continuous function, 1s; 1 |
(a) 025 b) 04 !
' e (@ 1 o

10.  Find the angle (0), (0<B<r) for which the rate of increase of 0 is twice the rate of

decrease of sin 6, |

d
@ = h &
- ® 2 "
S In
© @ =
it J'cutlx dx equals : 1
(a) =—cotx—-x+c (b) cotx=-x+c
(c) —cotx+x+c (d) cotx+x+c
12, [fje‘[]ngx+—13)dx=e“f[x]+c,thenf{2}+f[%)= 1
X
17 -17
L ey
(a) = (b) 2
5 -5
(c) 3 (d) 5

[=""1

13.  Which of the following differential equations have same/equal order and degree:

d’y _(dyY dy _(dy)

®) EF‘(dx) LU [df]

© iy=o @ iy=o
ax’ dx
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14,

LY.

16.

x 2 R R,
Solution of the differential equation dy — ydx = 0 is :

(a) y =g’ (b) y=logx +c¢

(c) y=e'+c (d)  y=e¢"+x+¢

The area (in square units) of the region bounded by the curve y = |x-3|, x-axis, x = 3 and

x=71s: I
(a) 16 by 2
(c) 4 d 8

The number of comer points of the feasible region determined by constraints
x20, y20, x+y2219 is: I

(@ o0 (b) 1

() 2 (dy 3

The common region determined by all the constraints of a linear programming problem is
called 1
(a)  an unbounded region (b)  an optimal region

(¢}  abounded region (d) a feasible region

The vector with terminal point A(3, 4, 3) and initial point B(3, 5, 4) is : |
(a) 2i+j+k (b) -2i+j+k

(©) 2i-j-k (d) -2i-j+k

Questions number 19 and 20 are Assertion and Reason questions carrying 1 mark each.
Two statements are given, one labelled Assertion (A) and the other labelled Reason (R),
select the correct answer from the codes (a), (b), (c) and (d) as given below:

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

(¢}  Assertion (A) is true, but Reason (R) is false,

(d)  Assertion (A) is false, but Reason (A) is true.
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19.

20.

21.

23.

e e e Sl |
Assertion (A): A line »in space cannot be drawn perpendicular to my and z-ores

simultancously. I
Reason (R): For any line making angles a, P, y with the positive directions of x, y, and z
ores respectively, cos’ a +cos’ f+cos’ y=1.

Assertion (A): If two event A and B are mutually exclusive, then F[%J =0,P(B)#0. |

Reason (A): Mutually exclusive events cannot occur together i.e., P(A[1B) =

SECTION-B

This Section comprises of Very Short Answer type questions (VSA) of 2 marks each
(Question number 21 to 25).

(a)  Find the Principal value of sin™ [sin -3;]+ cos™ [msiﬁﬁ) 2

OR

(b)  Find the domain and Principal Branch Range of y =sin"'(3 - 4x)

| d'y (dy '
(a) If m-l then prove that — 3 (E 2
OR

(b) The radius of a cylinder is increasing at the rate of 3 cm/sec and its height is
decreasing at the rate of 5 cm/sec. Find the rate of change of its volume, when

radius in 4 cm and height is 7 cm.

1
Find: fx ++x: dx 5
X
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27.

28.

24,

25.

If b and € are three vectors such that i+b+Z=0 and |3|=4,|b}=3 and

|2 }=2, then find the value of &.b+b.¢+ ¢ 3

Find the angle between the two lines whose equations are 6x = -y= -4z and 2x = 3y = -z.2
SECTION-C

This Section contains question numbers 26 to 31 of Short Answer (SA) type
questions. Each question carries 3 marks each.

(a)  Find the intervals in which the function f(x)= 3x* —4x'=12x* +5is: 3
(i)  Strictly increasing
(1)  Strictly decreasing
OR

(b}  Find the Maximum Slope of the curve y=-x" +3x" +9x 30
() Evaluate: [ |x"—x|dx 3

OR

(by Find: f{sin“x—ms" x Jdx

S L dy Xy
(a)  Solve the differential equation: - == -5 ¥

OR

: . . . dy 2x*+y
(b)  Find the general solution of the differential equation et
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29,

30.

31,

32,

T ————

If E and F are two independent events with P(E) = x, P(F)=2x and P (Exactly one of E

F)= g then find the value of x.

3
Consider the linear programming problem, where the objective function z = x + 4y needs
to be minimized subject to constraints 3
2x +y 21000
X+ 2y 2800
x,y20

Draw a neat graph of the feasible region and find the minimum value of z.

For Visually Impaired students only :

The comer points of the feasible region determined by some system of linear in equations
are (0, 0), (5, 0), (3, 4) and (0, 5). Let z = ax + by, where a, b > 0. Find the condition on a
and b so that the maximum of z occurs at both points (3, 4) and (0, 5).

If &b and ¢ are unit vectors such that 4.6 =4¢ =0 and the angle between b and ¢ is
T

rk then prove that ﬁ=ﬂ{i5:-:f:} k|

SECTION-D

This section comprises Long Answer (LA) type questions of 5 marks each.

(a)  Use integration to find the Area of the region enclosed by curve y = -x* and the

straight lines x = - 3, x = 2 and y = 0. Sketch a rough figure to illustrate the
bounded region. 5

OR

(b) Using integration, find the Area enclosed by the curve 25x* + 16 v =400,
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33.

34.

35,

36,

For Visually Impaired students only : |l
2

(a)  Evaluate the integral, fllx‘ + 2)dx and explain I

what physical quantity represents

by I on the graph.
5

OR

(b) Evaluate: | = f Ismx |dx and explain what does it represents on the graph,

3 2 1
If A={4 -1 2|, find A", Using A" | solve the given system of equations '
7 3 -
Ix+dy+T7z=14, —y+3z=4 x+2y-3z=0, 5
(@) Ify'+x+x*=2a", then find & 5
dx
OR
(b)  Find the value of | Lo I
J2x +6x +5
Find the shortest distance between the lines ,, and ¢, given by: 5

£ F=(142]—+4k) + A(4i + 6] +12k)

£, F=(31+3)—5k)+p(10i +15)+30k)

SECTION-E
This section comprises 3 case-study based questions of 4 marks each.

A mathematics teacher gave the following four functions to her students to analyse their
nature and type:
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37.

. f:R=R,f(x)=x

. f,:R—-R, fj(x)=2x+3
. f,:R=[-L1],f(x)=x"
. f,:R—=R,f,(x)=2025

Students were asked to study these functions and answer the following questions :
(a)  Which of the above functions is/are not one-one? |

(b)  Which of the above functions is/are onto? I

(¢) (i) From the given functions, which is one-one and onto both. Give reasons in

support of your answer. - -
OR

(ii) From the given functions which is/are many-one am_:l into. Give reason in

support of your answer.

A steel wire of total length 28 metres is to be cut into two parts. One part is used to form

a square and the other part is used to form a circle.

We want to find how the wire should be cut so that the combined area of both figures is

minimum.

Let the length used for making the circle be x meters and the length used for the square

will be (28-x) metres.

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

-MATH-M
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(i)  Form an expression for the total Area A(x) and express in terms of x.

|
(i)  Find the valve of ;T{.-x{x}}

(i) (a)  Using the first derivative test, find the value of x for which the total area is

minimum.

Hence, find the corresponding lengths of two pieces.

2
OR
(b)  Using the second derivative test. Find the value of x for which the total area
1S minimum.
Hence, find the corresponding lengths of two pieces. 2

38. In a community of 1000 people, individuals are classified into three categories based on

their health conditions :
e 600 people have good health
e 300 people have average health

e 100 people have poor health
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The probabilities of contracting a certain infections disease for each health
group are :

A, : Good health : 25%

A, : Average health : 35%

A : Poor health : 50%

Based upon the above information, the following questions:

(i)  What is the probability that a randomly selected person from the community has
contracted the disease? 2

(i)  Given that the person has not contracted the disease. What is the probability that
the person is from category average health group? ' 2
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