
COMMON PRE-BOARD EXAMINATION 2024-25 
Subject: MATHEMATICS (041) '11 Class XII 

Set -A 

Time: 3 Hours /(J/).:06 

Genertd Instructions: 

I. 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 Multiple Choice Questions (MCQs) carrying I mark each. 

Max Marks: 80 
Date: 01.12.2024 

3. Section B has 5 Very Short Answer (VSA)-type questions carrying 02 marks each. 

4. Section C bas 6 Short Answer (SA)-type questions carrying 03 marks each. 

5. Section D has 4 Long Answer (LA)-type questions carrying 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 I Mark) 

vf If C,; denotes the cofactor of element P,; of the matrix P = [~ ~ 1 
~3 ]- Theo the value of C11 x C2.1, 

a) 24 b)-24 c) -5 dJ 5 

2 If the amount of pollution content added in air in a city due to x diesel vehicles is given by 
P(x) = 0.005x1 + 0.02x2 + 30x, then the marginal increase in pollution content when 3 diesel vehicles 
are added is: 

a) 0.450 b) 0.12 c) 30.255 

._/ Value of 'k' for which A= [
1
~ ~ !J- is a singular matrix is: 

a)2 b)4 c)6 

J lfy =log(~). 1hen ::: is equal 10: 
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sin (i+ sln-1 G))• _____ _ 
o) I b) .!. 

2 

The voluc of the expression 1a X ii12 +ca. b)2 is: 
a) a . b b) 1a1. lbl c) 1a12 1ii12 

dl ca. ii) 

The number of solutions of the system oflinear incquations x + 2y S 3, 3x + 4y s 12, x 2: O and y 2: 
0 1 o) Infinite b) O e) 2 d) 4 

Differential of log (log (log (x5))) with respect to xis: 
s 

a) r tog(r5). log(log(r>)) s.r4 
c) loc(r5). log(log(r•)) 

b) s 
r lo1(101(r5)) d) Sr 

loa(r5). lo1(1ol(r•)) 

If A = [~ !4] and kA = [2°b ~:] then the values of k, a and b respectively are: 

a)-6, -12, -18 b) -6, -4, -9 

(; +y) dy. If t.'UI -- ck, then - 1s equal to: 
-y dx 

-y 
a)-;- b) ! 

X 

c) -6, 4, 9 d) -6, 12, 18 

Ji The maximum value of z = 3x + 4y subject 10 lhe constraints x 2: 0, y 2: 0 and x + Y S I is: 

a) 10 b) 7 c) 4 d) 3 

vri . z - 1 1 - y 2r - 1 . The direction cosines of lhc Imes - 2- = - 3- =--,, are. 

2 3 6 
a),·,·, 

2 -3 12 
b) ./ill • .fill' Jill 

2 -J -6 
c), • ,·, 

2 -3 6 
d), • ,·, 

14 Position vector of the midpomt of the line segment AB is 3f + 2j - 3k. If position vector of the point A 
is 2f + Jj. 4k, then position vector of the point B can be given as: 

a)4f+j-2k b)5f+5j-7k cl;•f+i 

f d > I the sum of all possible 1:1lues ofk 1s: If IAI = lkAI. "here A is a square matrix o or er-· t ,en 

a) 2 bi I <10 di-I 

I(, • I <l ·<l by the curve V:. x ! x•ax1s and lhc l1111:s x - .1 and x - I I!',: 1 he arc;1 ,our, c · • 
2 

I r) ~ ~q. units J) -3 !',q. units a) 0 b);; sq. units 
3 

LI~!:<,}.','· ,:1l11•ff1<.1l,n L:,11,~·JP.t. Zo'6 -



18 

A»umc that in o family each child is II I' _ 
random. The probobility that the cldc::'u:.,J. tkcl~ tlo ~•boy or 111rl. A family with thn:c is chosen n1 

1 c I 1s • g1r given that the family hgs al lcut one girl '" 
n)i b)~ )2 • 

J c J d) 7 

If pond Q ore lhc points (I, 2, 3) and (4, 5, 6), respectively then the mugnitudc of the vector PO 15• 0) ✓14 b) ✓21 c) ✓63 d) -J77 

Dlr«tlon1: ln lhc following 2 questions, A statement of Assertion (A) is followed by a statement of 
Reason (R). Mark the com:ct choice as. 
(A) Bolh A and R arc 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 

19 Auertlon (A): If A=[! ~ ~1 then ladj (adj A)I = 16. 
0 0 2 

Reason (R): ladj (adj A)I = IAl<n-iJ'. 

20 Assertion (A): lfa line makes angles a, fJ and y with the positive direction of the coordinate axes 
then sin2 a + sin2 fJ + sin2 y • I. 

Reason (R): The sum of the squares of the direction cosine of a line is I. 

SECTION-B 
(Each Question Carries 2 Marks) 

...i{ Find the maximum profit that a company can make, if the profit function is given by 
p(x) z 41 - 72x - 18x2. 

--:rf' ..tarfr ii= f + 2J. 3/c and ;; z 3f . j + ilc then show that (ii + b) and (ii - b) are perpendicular 10 each 
other. 

OR -

(b) Find 1he value on andµ if ii x b = 0. where ii= 2f + 6j + 271c and;;= f ➔ Aj + µk . 

....,21 ~olvc for ·x· if sm [col 1 (x + I )I= cos (1a11·
1x). 

OR -

'( '") '(·· '") lb) Fmd the v;1luc of cos· cos 3 1 sin sm 3 • 

,. 
/ x - 5 ~ ,,,, :.:I ;md ~ [ ! 1s !!.. then find thl' rcla11on bcmccn '-"""2~ lfthl' angle bctwccn thi: l111cs -.- _r, fl 1 1 4 

a and fl 

r------;= d n' ~ tfy = ytan Ji. then find i' ,tt x =~. 



SECTION-C 
(Each Question Carries 3 Marks) 

f Zx __;l([ Evaluate (x'+l) + (x'+Z) dx. 

--'/.7 ~e probability that it rains today is 0.4. If it rains today, the probability that it will rain tomorrow is 0.8. If it docs not rain today, the probability that it will rain tomorrow is 0.7. If. P1: denotes the probability that it docs not rain today. 
P2: denotes the probability that it will not rain tomorrow, if it rains today. Pi: denotes the probability that it will rain tomorrow, ifit does not rain today. P.: denotes the probability that it will not rain tomorrow, ifit does not rain today then,~ Find the value of P1 x P•- Pz x Pi 
~ Calculate the probability of raining tomorrow. 

- OR -

, (b) Find the mean number of defective items in a sample of two items drawn one-by-one without replacement from an wn containing 6 items, which include 2 defective items. Assume that the items arc identical in shape and size. 

J.
,r x sinx Evaluate O ---2- d.x. 1 + cos x 

~ Solve the following linear programming problem graphically: 
2x - )y + 6 2: 0.. X, y 2: 0. 

Minimize: z = I 3x - I Sy subject to the constraints x + y $ 7. 

__/ (a) Evaluate J,3 I x2 
- 2x I d.x. 

- OR -

J)Evaluate f: .JS - 4:r - x 2 dr. 

~ (al Find the panicular solution of the differential equation .r ¥z- y = • .-'. e'. given y( I l = 0. 
- OR -I 

I 
\ 
I 

dy (y) 
~ Find the panicular solution of the differential equation .r;;; = y-, tan :; • , 1' 0 gl\en tha1 

n y = 4 when x = I. 

SECTION-D 
t Each ()ue,tion Carne, 5 ~larbl 

.JZ' 
1
.11 Sho\\ th~it th\.' t(·lat101t ~ in thl' '"'' I{ ol n:,,I 1u1mb1.·1, ,h:!'111,.-d ,1, ~ 

ih:iihcr ,cllt,1, l' 1101 ') m1111:u·11.. ,111d nor tr,uhlll\ 1.· 

;1.1 bl .,. b ER amla ~·; 1, 

01( • 
X - t fil Lei A R _ i2; and B = R I I; If ( J\ - IJ "., lunctnm ddincd b) /(\ l ;:-;• then ,hmi 

that • r b 0111.:•onc .inJ onw 



Fmd the area of the region bounded b 2 
Y curve 4x c Y and the line y = 8x + 12, using integration. 

J.9" The management comminec of a residential colony decided to award some of its mcmbcn (say x) for 

honesty, some (say y) fo h I • th d 
r e pmg o ers an some others (say z) for supervising the workers to keep 

the colony neat and clean Th fall th · · 
. • e sum o e awardees 1s 12. Three times the sum of awardee1 for 

cooperation and supervision added to two times the number of awardees for honesty is 33. lfthc sum 

of the number of awardccs for honesty and supervision is twice the number of awardees for helping 

others. Using matrix method, find the number of awardees of each category . 

.../4 ..ffl Find the shortest distance between the lines 

r = (4f - fl + A( f + 2J • 3/c) and r = (f -J + 2k) + µ(2f + 4J - Sic). 

OR -

(b) Find the equations of the diagonals of the parallelogram PQRS whose vertices arc P(4, 2, -6), 

Q(S, -3, I), R(l2, 4, S) and S(I I, 9, -2). Use these equations to find the point of intersection of diagonals. 

SECTION-£ 

(CASE STUDY • Each Question Carries 4 Marks) 

.__/ In a test, you either guesses or copies or knows the answer 10 a , I 
multiple<hoicc question with four choice. The probability that you 

make a guess is i• you copy the answer is;· The probability that your 

answer is correct, given that you guess it, is ;· And also, the 
1 

probability that you answer is correct, given that you copy it, is 4. 

Based on these information's, answer the following questions. 

/4 The probability that you know the answer. (Im) 

,.ffi) Find the probability thal your answer is correct given that you guess ii and the probability 

1hat your answer is correct given that you know the answer. I Im] 

'1m) ,(.a')Find the probability that you know 1he answer given 1ha1 you correctly answered it. (2m] 

OR -
(iii) (b) Find the 101al probability of corrcc1ly answered the qucs1ion. (2m) 

37 Shahni wanls 10 prepare a handmade gil\ box for her friend's birthday 01 home. For 

making lower part of box, she lakes a square piece of cardboard of side 20cm. If ·x • 

cm be 1he lcng1h of each side of lh< square cardboard which is 10 be cul off from 

comers of 1he square piece of side 20cm and Volume of the box 1s • ,,. rhcn, answer 

the- following qucs11on~ 

ell' 
Fmd the value of·x· for wl11d1 ~ 0 Prnl 

_><f Shalini 1s interested in maximizing 1hc volume- of1hc bo~ So. whal should be 1hc side of 

the ~quarc 10 be cut off so th.11 the volume oflhL' hox is maximum? 12m} 



38 The temperature of a person during an intestinal 

. I . . - x' 493 0 12 
11 ness IS given by f(x) = 10 + mx + so' :5 X :5 • 

m being a constant, where f(x) is the temperature in °F 

at X days. 

Then answer the following question . 

._,,if ls the function differentiable in the interval (0, 12)? Justify your answer. [ Im] 

'-11) If 6 is the critical point of the function, then find the value of the constant. ( J m J 

vi'Li) $ind the intervals in which the function is strictly increasing /strictly decreasing. [2m) 

- OR· 

(b) Find the points of local maximwn / local minimum. if any, in the interval (0, 12) and 

corresponding local maximum/local minimwn. [2m] 
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