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PRE-BOARD EXAMINATION (2023-24)
CLASS : XII
SUBJECT: MATHEMATICS (041)

Time Allowed : 3 hours
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GENERAL INSTRUCTIONS:

Read the following instructions very carefully and strictly follow them :
1. This question paper contains 38 questions. All questions are compulsory.

Maximum Marks : 80
3fereRan 31k - 80

&

®© N v A

'

2. This question paper is divided into five sections — A,B,C,DandE.

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

4. In Section B, questions No. 21 to 25 are very short answer (VSA) type questions,
carrying 2 marks each. '

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

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

7. In Section E, questions No. 36 to 38 are case study based questions carrying 4 marks
each.

8. There is no overall choice. However, one 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.
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SECTION-A

This section comprises multiple choice questions MC

Qs) of 1 mark each.

14 . 1
1. If 3z = ,then (2x +y) 18"
1yl ! 8
(a) 4 | (b) 8
(c) 10 (d 12
0 3 2
2. Ifthematrix |[K+1 0 1]|isa skew-symmetric matrix, then the value of K is : 1
-2 -10
(@ O b) 3
(c) -3 : ' da 4
3. IfA is a square matrix of order 3 and |A| = 2, then the value of [ad] Alis: 1
(@) 1 (b) 2
(c) 4 (d 8
2 2023
4. If A= [0 { :|, then |A] is equal to : 1
(@ O by 1
() 2 ' (d) 2023
. 11 5 :
5. If matrix A= |1 and A° = kA, then the value of kX is: 1
(@ 1 , b) 0
(© 2 d 4
6. J‘tan2 x dx equals : .
(a) secx+c (b) tanx+c
(¢) tanx-x+c (d tanx+x+c
3 XI-MATH-M



10.

11.

12.

(@ 6,2 (b)
© &1 (d)

~ The point which lies in the half-plane x +y—6 < 0 is !

2,5)

(1,3)

The corner points of the feasible region in the graphical representation of a linear

programming problem are (2, 72), (15, 20) and (40, 15).

The function f(x)=|x|,x=01s:

IfZ=18x+9y be the objective function, then maximum value of Zis: 1
(@) 450 (b) 684

(c) 855 (d) 875

The value of (§ X J)ﬁ + (3 X 12).1 + (12 X ;)3 1S :

@ O | b1
‘(c) 2 : d 3

The general solution of the differential equation x dy + y dx =0 1s: 1
(a) xy=c ;T (b) y=cx

(c) xty=c (d x-y=c

1

(a) continuous and differentiable (b)  continuous but not differentiable
(c) differentiable but not continuous '(d) ~ neither differentiable nor continuous
1£GG + 2 + 2k) x (pi + qj + 2024k) =0, then (2p —q+1)isequalto: 1
@) -1 | o 0
) 1 d 2
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13. IO (sin®™” x —cos™” x)dx equals : 1
T T
a — b) - —
(a) > ® 7
(c) 2023 d 0
14. The value of ‘p’ for which the lines sl by % and > —6 =1=1_—Z are at right
2 2 1 1 p 4
angles is : 1
a O (b)y -1
(c) 1 : (d -3
15. A unit vector along the vector 21— 23 +k is: 1
@ 2i-2j+k (b) '_———2‘“?“‘
© o 2i-2j+k | 2i-2j+k
) ——F—— R
(c) 7 (d) 3
16. Distance of the point (-3, -4, -5) from z-axis is : 1
(@ O (b) =5 units
(c) 5 units (d) 10 units
17.  The integrating factor for solving the differential equation XEX —y=x"1is: 1
X
(@ e (b) ¢
() x @ -
X
7 XII-MATH-M




18.

19.

20.

~ Assertion (A) : The principle value of cos"(—%) is Ik

If y =4 sin* - 3 sin x, then S is - :
dx
(a) —3cos3x (b) —cox 3x
(¢) 3cosx (d) el
3

Question number 19 and 20 are Assertion (A) and Reason (R) based questions
carrying 1 mark each. Two statements are given, one labelled Assertion (A) and

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 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.

27 1

Reason (R) : Domain of cos” xis R.

Assertion (A) : Given two independent events A and B such that P(A) =5 and

P(B)=%,thenP(A and not B) =%. 1

Reason (R) : For two independent events A and B, P(A and B) = P(A) . P(B).
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22.

23.

SECTION-B

This section comprises of very short answer (VSA) type questions of 2 marks each.

The graph of an inverse trigonometric function f(x) is given below. Observe the graph

and answer the following questions : 72
YT
"2 0, 72)
| Ly
WERD L o
e 00) >
I
/] L o2
(-1, ~7/2) 2
yl
i Kfx-= %, then find the value of X. Ya
: -
ii) What is the value of f ('_--—-)? 1
(i1 72
X dy _ .«
Ify=x", then prove thata— =x*(1+logx) 2
< _
OR

2
is discontinuous.

Find the points at which the function f(x)= )§ 1
X’ —4x

Find the point on the curve y* = 8x for which the abscissa and ordinate change at the

same rate. ‘ ‘ 2

OR

The radius of a circle is increasing uniformly at the rate of 3 cm/sec. Find the rate at

which the area of the circle is increasing when the radius is 10 cm.

11 XII-MATH-M
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24. Evaluate : Jj]xl dx

dx ' 2
(x* +1)(x* +4)

25. Evaluate : I

SECTION-C

This section comprises short answer (SA) type questions of 3 marks each.

26. From a lot of 20 bulbs which include 5 defectives, a sample of 3 bulbs is drawn at
random, one by one with replacement. Find the probability distribution of the number of

defective bulbs. Also, find the mean of the distribution. 3

OR

A couple has two children :

(i)  Find the probability that both children are males, if it is known that atleast one of

the children is male. 1%

{ (ii)  Find the probability that both children are females, if it is known that elder child is

a female. _ 1%
27.  Solve the differential equation(x* —y*)dx +2xy dy =0. ' 3
OR
Find the particular solution of the differential equation (1+ x” )¥+2xy: L given
X +x°
that y =0, when x = 1.
13 XII-MATH-M
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29.

30.

31.

32.

T e T T S P R T T T R T

Solve the following linear programming problem graphically:

Maximize Z = 10x + 15

Subject to the constraints :

3Ix+2y<50
x+4y=>20

x20,y>20

Find the intervals in which the function given by f(x)=sin3x, x € [0,%} is :

(a) increasing
(b) decreasing

2
If x =a sin’0 and y = a cos’0, then find d’y

—.
OR

If y =3 cos (log x) + 4 sin (log x), prove that x2%+ x%}i-% y=0
X X

Evaluate : I me‘ M dx
0 1+ cos2x

SECTION-D

This section comprises long type answer (LA) type questions of 5 marks each.

-3 -2 -4 1 2 0

fA=l2 1 2|, B=[-2 -l —2 |, then find AB and use it to solve the following

2 1 3 0 -1 1

system of equations :

3x-2y-4z=-1
2x+y++2z=5
2x+y+3z=06

15
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OR
320 :
If A=|1 4 0], showsthat A>—7A + 10 I;= 0. Hence find Al
0 0 5
33.  Show that the relation S in set R of real numbers defined by : | 5

S={(a,b):,a <b’,acR, beR}
Is neither reflexive, nor symmetric, nor transitive,

OR

S
— is one-one and onto
1+x°

Check whether a function f: R - [—%,%} defined as f(x)=
or not.

34. Find the area of the region bounded by the line y = 3x + 2, the x-axis and the ordinates

x=—landx=1. ' 5

35. For the vectors 5=§+23+3f( and5=2§—33+5f<, find the value of |ab| and

|ax b|. Hence verify that : 5

|ab[> +]axbf=af|b[
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SECTION-E

This section comprises 3 case based questions of 4 marks each.

Case Study-1

36. A factory makes an open cardboard box for a jewellery shop from a square sheet of side

18 cm by cutting off squares from each corner and folding up the flags.

..........

......

Based on the above information, answer the'following questions, if x cm is the length of

each square cut from corners.
(i)  Write volume of box, V(x) as a function in terms of x. 1

(i) What should be the side of the square to be cut-off so that the volume is

maximum? 1

(iii) (a) Find the maximum volume of the open box. 2

OR

(b) Find the total area of the removed squares.
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37.

Case Study-2

A building contractor undertake a job to construct 5 flats on a plot along with parking
?rza: Due to strike the probability of many construction workers not being present for the
job is 0.65. The probability that many workers are not present and still the work gets
completed on time is 0.35.

The probability that work will be completed on time when all workers are preseﬁt is 0.80.
Let E; : represent the event when many workers were not present for the job;
E, : represent the event when all workers were present;
and

A : represent completing the construction work on time.

Based on the above information, answer the following questions :

(i)  What is the probability that all the workers are present for the job? 1
(i) What is the probability that construction will be completed on time? 1.
(iii) (a) What is the probability that many workers are not present given that the
construction work is completed on time. 2
OR

(b) What is the probability that all workers were present given that the
construction work was completed on time?
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I L it s e N R T

Electrical - v . . i
al -transmission wires which are laid down in winters are stretched tig

accommodate expansion in summers.

IR At

On the basis of the above information, answer the following questions :
(i)  Find the angle between lines ¢, and £,.

(i)  Find the point of intersection of the lines £, and £, .

htly to
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