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COMMON PRE-BOARD EXAMINATION 2024-25

Subject: MATHEMATICS (041)
Class XII
Set- A

General Instructions:

1. This Question paper contains 38 questions. All questions are compulsory. |
2. This Question Paper divided into five Sections — A, B, C, D and E.

2. Section A has 20 Muluple Choice Questions (MCQs) carrying | mark each. ‘
3. Section B has 5 Very Shont Answer (VSA)-type questions carrying 02 marks each.

4. Section C has & Shont Answer (SA)-type questions carmying 03 marks each. ‘
5. Secrion D has 4 Long Answer (LA)-type questions camying 05 marks each.
6. Section E has 3 Case Based questions carrying 04 marks each.
7. There is no overall choice. However, an internal choice in 2 questions in section B, 3 questions of

Section C, 2 questions in Section D and one subpart each in 2 questions of Section E.

| 8. Use of calculators is not allowed.

SECTION-A
(Each MCQ Carries | Mark)
A ot 8
If Cjj denotes the cofactor of element Pjof themarix P= {0 2 —3|. Then the value ol Cy x Cn.
3 2 4
a)24 b)-24 ¢) -5 d) 5

If the amount of pollution content added in air in a city due to x diesel vehicles is given by |

5
P(x) = 0,005x" + 0.02x* + 30x, then the marginal increase in pollution content when 3 diesel vehicles
are added 1s:

a) 0 450 by 0.12 c) 30.255 d) 30
| 8 » 0
| &  Valueof k' forwhichA=[4 0 EI. 15 a singular matrix is: |
12 6 0
ajd by 4 clh d) 8

4 y=log (LI) . Hhen - 15 equal to
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a) | 1
b)Z oF )
The value of the expression |G x bl + (d. l_:r']I Is:
wd.b b) 11 . 1B c) a2 1b12 d) (d.5)

The number of solutions of the system of linear inequations x + 2

_ YE3,Im+4y<)
itk B =3 Z;qi.ﬁﬂudram
Differential -:flug Llog (log (x*})] with respect 10 x is:
8

."lrlﬂ[[.t::l. log{log(x*1) ﬂ} '“l[i'l"] EI::HH:L'I'"}]
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b Sx

xlog(log(x*)) d) log(x®) . log(log(x5})

_Qo 2 0 3

IfA = - a

A [3 _Jlﬂdt& I:h 24] lhn:nihnﬂmnﬂ,nmdbmpnclivdyﬂ'c:
a) -6,-12, -8 b)-6, 4, -9 c)-6,4,9 d) -6, 12, 18

AN - dy .

1f an (322) = , then 2 is cqual to

= ¥ = i
8) = b) = o) sec? (2) d)-sec’ (2
TI!H:mutmumvl.lutnfz=3n+4:.rsubj-::lm1t=mnm'nmu;zﬂ,yzﬂnnd:-v-ysIis:
a) 10 by 7 c)4 dyl
The direction cosines of the lines ‘;' -1 ;y = 1:‘ are

A i o | 12 I i =3 &
)55 VameEEmTm YTy B35y

Position vecior al the midpoint al the line segment AR s 30 + 2f - 3k, IT position vector of the poiml A
i 20 + 3f - 4k, then position vector of the point B can be given as:

Mﬂi"f;-:".j: hr.‘lf1”-7ft .;}i,i+£ mﬂ+ﬂ,2
- - A | z 2 2

I |A| = kAl where A5 o square mainx of order 2, then the sum of all possible values of & 1s.

mp 2 b | chil il =]

The arca bounded by the curve y = -, x=mus and the hnes x = -1 and x = s

| 1 . 2
ay - mils f = %], umits ] = sqq Lty
l”-hH (T} vl 34 3 q
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17 Assume tﬁnlinnfn_mi| each R — i
random. The pmhahilii};r that ;T: 15 cqually likely to be u boy or girl A

S ) I'nmi.t ;ﬂlh e -
child is m girl given that the famil % {ree 18 chiosen gy

“l% :f'hﬂ-ﬂt least ane “Il'l T

h]i

2
€) S ) ;
I8 Ifp . i
;Tld Q are the points (1, 2, 3) and (4, 5, 6), respectively then the mognitude of the vecior PO s
) V4 b) ¥27 c) V63 d) V77

Directions: In the following 2 | I '
queshions, A statement of Assertion (A) is followed by g slatemen
Reason (R). Mark the correct choice as, : &

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

{B) Both A and R arc true but R is NOT the correct explanation of A
(C) A is true but R is false

(D) A is false and R is True

1 0 3

21 I]Ihen |adj (adj A)] = 16.
00 2

Reason (R): |adj (adj A)| = |A|2Y,

19 Assertion (A): If A =

20 Assertion (A): If a line makes angles @, f and y with the positive direction of the coordinate axes
then sin’ @ + sin® § +sin y = 1.

Reason (R): The sum of the squares of the direction cosine of a line is |,

SECTION-B
(Each Question Carries 2 Marks)

21

Find the maximum profit that a company can make, if the profit function is given by
plx} =41 -72x - 18x%

21 wftd= £ +2)-3%andb =37 - ] + 2K then show that (@ + 5)and (& — 5) are perpendicular 1o each
other.

- OR -
(b} Find the value of Land p if d x b =0, where d = 27 + 6] + 2Tk and b =1 + AJ + pk.
] AT Solve for "x' il sm [col {x + 1)] = cos {tan "x)

OR -

ib) Find the value of cos 'i:m.-: E;F] t s '{s'm E?ﬂ]

| 24
=5 y o 2 £r =

| -’i'-lj If the angle between the hnes — = .

a ¥ £ " . :
and = - = = — 5 —, ihen find the relation between
T i T R

a andd fi
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SECTION - C =%
(Each Question Camies 3 Marks)
36 Evaluate [ o dx.

(x2+1) + (x2+42)

27 4a7 The probability that i rains today is 0.4, 1€t rains today, the probability that it wi
0.8. If it does not rain today, the probability that it will rain lomarrow 15 (0,7 -
If. Py: denotes the probability that it does not rain today. i
P1: denotes the probability thet it will not rain tomorraw, if it
Pi: denotes the probability that it will rain tomorrow, I
F4: denotes the probability that it will not rain io
then:i#f Find the value of Py x P, - Pix Py
N4 Calculate the probability of raining tomorrow,

F&in [omomow is

FRins today,
if it does not rain today.
morrow, if it does not rain today

= 0OR -

. (b) Find the mean number of defective items in a
replacement from an um conta
are identical in shape and size

A wlc of two items drawn one-by-one without
Iming 6 items, which include 2 defective items. Assume that the items

@ Evaluate f:__‘—:i:%d:.

.,__,‘Hf qu:v_c the following linear programming problem graphically-

Minimize: z = |3x - |5y subject o the constraints A+ysT,  x-dy+620. xy20

\_}Q//I_l} E*r'llult:f: | x? = 2% | dx.
- OR -
5T Evaluate _f; VS —4xr— xidy |

\jr{' (a) Find the particular solution of the differential equation x —-':Jlf vex e, given y(l) =0 |
x
- OR -

_ d
._1-6/1 Find the particular solution of the dilTerenuial equanaon ¢ —J‘F =V — X lan (zj} v = 0 given that
I L3

m
¥ = — when x= |

4
SECTION - D
i Fach Question Cames § Mark s
J}JI (il Show that the relation b in the set B ol real wombers detimed os% - o b o b ERand 0« b"
mesithier refles e aor sy ol nor s i
- O -

JH‘;LL"- AR -2 and B=R - 5§05 07 A = Hoas o luncton defined by fx) Z. then show
=1

Rl 17 s oo and odio




Findd the area l'_'lh ' | C+ 12,
ol the region bounded by curve 4x* = y and the line y = 8x + 12, using integration.

:::t;ﬂ:izﬂﬂl EDmT-'lHH of a residential colony decided to award some of its members (say x) for
P (say y) for helping others and some others (say z) for supervising the workers to keep

o W"“‘f}' neat and clean. The sum of all the awardees is 12. Three times the sum of awardees for
cooperation and supervision added to two times the number of awardees for honesty is 33. If the sum
of the Mr of awardees for honesty and supervision is twice the number of awardees for helping
others. Using matrix method, find the number of awardees of each category,

‘_,3’51 _-éﬂ'; Find the shortest distance between the lines
F=(AF -+ M [ +2f-3k)and 7= ([ - ] + 2k) + p(27 + 4] - 5K).

- OR -

(b) Find the equations of the diagonals of the parallelogram PQRS whose vertices are F(4, 2, -8),
Q(5, -3, 1), R(12, 4, 5)and 5(11, 9, -2). Use these equations 1o find the point of intersection of diagonals.

‘ SECTION -E
(CASE STUDY - Each Question Carries 4 Marks)

\_;6/ In a test, you either guesses or copies or knows the answer 1o a
multiple-choice question with four choice. The probability that you

make & guess is%, you copy the mwuis-;. The probability that your

answer is correcl, given that you puess it, is % And also, the

probability that you answer is comect, given that you copy if, 15 f
| Based on these information's, answer the following questions.

ATl The probability that you know the answer. (1m] |

| ‘_jﬁi Find the probability that your answer is correct given that you guess it and the probability |
that your answer is correct given that you know the answer. [Im]

«[#(] &} Find the probability that you know the answer given that you correctly answered it 2m]
. OR -
{iii) (B} Find the total probability of correcily answered the question [2m]

17 Shalini wants io prepare 3 handmade gilt box for her Imend’s rthday ot home. For
making lower part of box, she lakes a square piece of cardboard of side 20em, I1
em be the length of each side of the square cardboard which 1= 10 be cul off from
comers of the square prece of side 20em and Volume of the box 15 “ 1" then, answer

the fol loww g quesiions

il
~.-4Tf Find the vidue of “x" Tor whach e U [ 2]

WY

1 Shalint 1s imerested in maximizing the volume of the box So, what should be the side of
the square 1o be cutl ofl so that the volume of the box s maximom? [2m)]




a8

The temperature of a person during an intestinal e

_
llness is given by ffx) = o+ mx + T, 0 SX < 12 _
m being a constant, where f{¥) is the temperature in °F PRl
at x days. 7
o g -
L—l.1|
[1m]

AN
|

Then answer the following question.

o4l |
_# Is the function differentiable in the interval (0, 12)? Juslify your answer

\-f'rﬂf If 6 is the critical point of the function, then find the value of the constant. [1m]

A1) _(arFind the intervals in which the function is strictly increasing /strictly decreasing.  [2m)] "
- OR - '

(b) Find the points of local maximum / local minimum, if any. in the interval (0, 12) and
corresponding local maximum/local minimum. |2m)
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