COMMON PRE-BOARD EXAMINATION 2022-23
Subject: MATHEMATICS (041)
SET-1

Maximum Marks:80 Time allowed: 3hours
General Instructions:

1. This Question paper contains - five sections A, B, C, Dand E. Each section is compulsory. However,
there are internal choices in some questions.

Section A has 18 MCQ's and 02 Assertion-Reason based questions of 1 mark each.

Section B has 5 Very Short Answer (VSA)-type questions of 2 marks each.

Section C has 6 Short Answer (SA)-type questions of 3 marks each.

Section D has 4 Long Answer (LA)-type questions of 5 marks each.

Section E has 3 source based/case based/passage based/integrated units of assessment (4 marks
each) with sub parts.

AN A o

Q. No SECTION A (MCQ) Marks

If4,b and € are mutually perpendicular unit vectors, then the value of |2a+b+¢| = 1
A 4 B 6 C 16 D 10

Any point in the feasible region that gives the optimal value (maximum or minimum) of the
objective function is called ...

optimal

A  objective B Domain o .
solution

D constraint
The corner points of the feasible region determined by the system of linear constraints are

(0, 10), (5, 5) (15, 15) and (0, 20). Let Z= px + qy, where p, > 0. Condition on p and q so that |
the maximum of Z occurs at both the points (15, 15) and (0, 20) is

A p=q B p=2q C q=2p D ‘ q=23p

1
1+ x2

1
Evaluate: f dx 1
-1

A s
4
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10.

11.

12.

13.

IfA = [2 g and AB = |, where I is an identity matrix,, then B= 1
-5 8 5 -8
5 -8 5 8 [ ] ]
A B - —
[—2 3 ] [2 3 c 2 3 P 2 3

The domain of the function cos™'(2x — 1) is ; 1

A [L,1 B [0,1] C (-1,1) D 0,5]

0 4 -3
The value of x if A is a skew symmetric matrix, where A = (O 0 2 |Jis 1
x 1 0
A 3 B 2 o -3 D 4
1 1 2
If Cjis the cofactor of aj; for the matrix | =1 1 —3 ], then Cy; + Cyy= 1
0 2 1

A 1 B -7 C 5 D 4
If|a]l = athen [Axi]2+|axj?+ |axk|? = 1
A 0 B a? C 2a* D 3a?

_ VAP N
If VX +/y = 1,then . AtGp= 1
1
A 0 B 1 C — D -1
2
1
Evaluate: f xe* dx 1
0

A 0 B 1 C e D 2
If three dice are thrown together, then the probability of getting at least one even number is
equal to
A 7 B c 1 D 3

8 216 8 8
. . . dy 3 d?y L2

The sum of degree and order of differential equatlon(a) + Tz = X°is 1

A 3 B 4 C 5 D not defined
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14,

15.

16.

17.

18.

19.

20.

The angle between the lines 2x = 3y = —z and 6x = -y =—4zis

A z B z C D z
3 4 2 6
kcosx
i f(x) ={ 2m-x’ o X F % is continuous at x= g then value of k is
2 y X = E
A 2 B -2 C 4 D —4
2x 5]_|16 -2
Ifl 3 XI = |7 3 I, then value of x
A 16 B +2V6 c 13 D +6v2
0 0 5
ThematrixA={0 5 0]isa matrix.
5 0 0
A  scalar B unit C diagonal D square

Integrating factor of the linear differential equation x Z—i -y = 2x.

A —X B X C logx D

RirF

ASSERTION-REASON BASED QUESTIONS

In the following questions (19 and 20), a statement of assertion (A) is followed by a statement
of Reason (R). Choose the correct answer out of the following choices.

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

B) Both A and R are true but R is not the correct explanation of A.
C) Ais true but R is false.

D) A is false but R is true.

-(A) The points A(2, 3, —4),B(1, -2, 3)and C(3, 8, —1)are collinear.

(R) If the points A, B and C are collinear, then direction ratios of AB and AC ae proportional

A B C D
(A) If 4,b and € are unit vectors and 4 + b +¢=0,then 4.b+b.c+3.¢= —%.
(R) For any two vectors, 3 and b ,3.b = b. 3.

A B C D
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21.

22,

23.

24,

25.

26.

27.

28.

29.

30.

31

SECTION B

Show that f(x) = cosx, f: R = R is neither one to one nor onto.
OR

e g2 _ _ 3
Simplify: sin™! (sm ?”) + cos™t (cos .7.5_) + tan~(tan T”)
Ify = log(x + V1 + x?), then prove that V1 + x2 % =1 OR

i d logx
If x = e°052t, y = ¢5in2 show that = = —2-9~
d xlogy

The sides of an equilateral triangle are increasing at the rate of 2 cm/sec. Find the rate at
which its area increases, when side is 10 cm long.

Find a unit vector which is perpendicular to both of the vectors @ = i + 2f — k and
b= 3i—j+2k.

Write the cartesian equation and vector equation of a line which passes through the point

(-2, 4, -5) and parallel to the line §—2~_x = y7_4 = g =u
SECTION C
. i . 1l x4 |x|+1
Evaluate using properties of integrals: f_l FEYTYIEY) dx OR

CosX

dx

T
Evaluate using properties of integrals: sz

- x
> 1+e

Find the particular solution of the differential equation

d .
ﬁ + ycotx = 4xcosecx, given thaty = O when x = g

Using LPP maximise: z = 60x + 40y
Subjecttorx +2y <12,2x+y <12, x =0,y = 0.

A card from a pack of 52 cards is lost. From the remaining cards of the pack two cards are
drawn and found to be both spades. Find the probability that the lost card being spade.

x%+1 e*(2+sin2x)
Evaluate: [ =———dx  OR  Evaluate: fL———
x2-5x+6 1+cos2x
Evaluate:f———
1+xtanx
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SECTION D
32.  Determine the relation R defined on set of real numbers R as
R={(@b)a-b++2 € S}, where S is the set of irrational numbers is reflexive,
symmetric and transitive. Justify your answer.
OR

Let {1,2,3,4,5,6,7,8,9}and R be the relation in A X A defined by
(a,b)R (c,d)ifa+d=b+c(ab),(c d) € AxA.
Prove that R is an equivalence relation and also obtain the equivalence class [(2, 5)].

33.  Findthe area of the region
{(£y)0<y<x*+1,0<y<x+1,0<x<2}

34.  Find the image of the point having position vector { + 6] + 3k in the line
T =]+2k+t(i+2f + 3k).

- The point on a line given in the form Cu+ 1(,)1R— U, [.
i) Write the equation of the line in vector form?
ii) Is the point (0,%, - %) lie on the given line? Why?
iii) Find the shortest distance between the given line and the line whose equation is

7 =20+ J—k+A(31 — 5§ + 2k).

35 1 -1 0 2 2 -4
IfA=|2 3 4)andB= (—4 2 —4) , then find AB and use this to solve the

0 1 2 2 -1 5
system of equations x—y =3,2x+ 3y + 4z = 17 and y+2z=17.

SECTION E
This section comprises of with two sub-parts. First two case study questions have three sub-
partsi, it and iii of marks 1, 1, 2 respectively. The third case study question has two sub-parts
of 2 marks each.

36. Ravi visited an exhibition along

with his family. The exhibition had
a huge swing. Ravi found that the
swing traced the path of a

Parabola as given by

f(x)=ax*-1,a>0

i. Find a if (2, 0) is a point on the parabola.

ii. What is the range of f(x).

iii. Find the intervals in which the function f(x) is strictly increasing or decreasing. OR
iii. Find the absolute maximum or absolute minimum in the interval [-1, 3]. Also find

the absolute maximum and minimum values of the function.
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37.

38.

A manufacturer making toys can sell x items at a

price of ¥ ( 5- 5—;{0-) each.

) i ) 6 500
Cost price of one item is ¥ (-5— + ——) .

X
Based on the above answer the following:

i.  Write the revenue function s(x) and cost function c(x) in terms of x where x is the

number of items sold.
il. Find the profit obtained by selling 500 items.
iii. Find the number of items to be sold to get maximum profit. OR

iii. Find the maximum profit if the profit function p(x) = —2x2% + 92x — 300.

Three students A, B and C are trying to solve a
problem independently. Probability of solving
the problem independently by A, B and C are

4
< and

B lw
Wil

respectively.

Based on the above information answer the following:
Find the probability that

i. the problem is solved.

ii. exactly one of them solves the problem.

3 3k ok ok ok 3k sk Sk sk 3k ok ok K ok 3k ok ok ok ok ok sk ok ok ok 3k ok 3k 3k k ok 3k %k %k k
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