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CLASS X1l
PRE BOARD EXAMINATION 2023-24
MATHEMATICS (041)
SET A2
Time:3hrs.

M.M.80
General Instructions:

1.This Question Paper contains - five scctions A, B, .
However, there are internal choices in some questions,
2, Scction A has 18 MCQ’s and 02 Assertion-Reason
3. Section B has 5 Very Short Answer (VSA)-
4. Section C has 6 Short Answer (SA)-type questions of 3 marks each.
S. Section D has 4 Long Answer (LA)-type questions of 5 marks cach.

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

D and E. Each section is compulsory.

based questions of 1 mark cach.
type questions of 2 marks cach,

SECTION A (Multiple Choice Questions)
Each question carrics 1 mark
1.Two events A and B will be independent, if

(2) A and B are mutually exclusiveyx (b) P(A) = P(B) ~
(©) P(A'B) = [1 - P(A)][1 — P(B)]. () P(A) +P(B) =1

2. The number of corner points of the feasible region determined by the constraints
Dt X —y> 0,2y <x+2,x 20, y= 0 s

(@) 2 R () (c) 4~ @5

3. Which of the following points satisfies both the inequations 2x+y=<10andx+2y=>87
@ (2,49 ~ ®) G, 2) ©@( §. 6) D@3, 2)

. . dx , dy P
4.The solution of the differential equation =¥ 5 0is

1.1

{a) =4==C ®) logx-logy=C
xy
© xy=C : @ x+y=C~
5.In which of the following differential equations is its dcgre: equal to its order?
. ) a3 . fdy\ _ A~
(a)x3(fz- —iJ;-=O o4 ®) d_x?;) +sm(;x—)--0
A rat? 0 (2) +2(82) =y (£ +y=0
© x? (:x_y) + sy = (d_xz- = 9/ ' @ (dx - \dx2 dx3
/ (xlogh) ,x dx= :
e e )
Ge)” | ¢ (b)log5* +x+c¢ - (c) 5%e* +c (d) (5e)*logx + ¢
5 log5e
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i *MP{
L‘Bl Tf’j,

TR
yi1__yt2 243 then (ab) s
@fihc point P-{a b, 0) lics on the 1111-“_-* -=7 : 14) ) @ (0,0)
@02 o2 © (s
. -5 _2-y _Z fzfl’_]-:.—f are at right angles is s
8.The value of k for which the lincs x-T ===1 and 7 - 3 - D
(a) 2 (b) 4 (c) —4 =

.fABCD isa parallclogram and AC and BD are its dnagonal% then AC +B D.lij
(2) 2DA (b) 2AF : (c) 2BC (d) 2BD

10.The position vectors of two points 4 and B are (2d + b) and (d — 3b) respectively. The
position vector of a point € which divides AB extemally in the ratio 1: 2 is

(a) —3d — 55~ (b) —7b CHEE b) (d) (3d + 55)” .
A4 BRAH 8+
VLIf (28 + 6] — 22k) x (i + A7 + uk) = 0 then 1 — p is equal to TR
() -8 (b) —14 (c) 14~ (d)8 _..., : g
e +2 J\'d b
12.1f y = sec(tan™x), then % at x = 1 is equal to 4 RC i .
1 1 |
(@) V2 ®) = ©1 (d);/_ |
L0 fx%Z | A . :5!
13.The value of k for which the function f given by f(x) = { ™ 2* ; 2 is continuous at '.
5, if x== :
3 2 ) i
X = '5, is : {
(@6 (b) 5 ©3 (d@ 10
14.A and B are skew-symmetric matrices of same order. AB is symmetric if
(@ AB=0 (b) AB=—-BA : (c) AB=BA“ (d) BA =
LiC 2 207
15. For which value of x, are the determinants lzsx 3' and l 10 1 equal ? y S: 93
P ?: pe
}'v' —3 .5-' ‘1_ :\r =
16.In the determinant [6 0 4|, My3 is : (where My; denotes the minor of element ajj) R
1. 5 =7
@7 ®-13 ©13- @-7
17.If A is a symmetric matrix then which of the following is not Symmetric matrix
- (@A-Av (b) A.AY | ©A+A (d) A/
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.b DSuppose P, Q and K are different matrices of order 3x5 "
':-'.ue Eae b _is, i iy P 30— 4R 10 dcﬁn{{:.g 3% 5,axband ¢ *d respectively, then
@9 th) 2% (©) 30 (d) 15

Question number 19 z_md 20 are Assertion and Reason based questions carrying 1 mark each

Two statements are given, one labelled Assertion (A) and the other labelled Reason R).S 1'

the correct answer from the codes (a), (b), (c) and (d) as given below. i

(a) Both Assertion (A) and Reason (R) are true and Reason (R) is the correct explanation of -

Assertion (A). -
) Both Assertion (A) and Reason (R) are true a?d Reason (R) is not the correct explanation of
Assertion (A). | 5

(c) Assertion (A) is true but Reason (R) is false.
(d) Assertion (A) is false but Reason (R) is true. . -

19. Assertion(A) :Minimum value of the function f(x) =(2x — 1)? + 3 is 3
Reason(R): f{x)< 3 for all real values of x.

20.Assertion (A):Relation R on set A={1,2} defined as R—{(1,1),(2,2),(1,2)}is not an identity

- relation.
Reason (R) : A relation R on a set A is identity relation iff R= {(a,b):acA,b €A and a =b} .

SECTION B

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

2n 1
‘@Evaluate -rﬁ Tremx d#.

@'md critical point/s for f(x) = x* .

Or
logx

Find the point/s of local maximum/local minimum for f(x) = e

(Zj(Find the intervals in which the function f(x) = x* — 4x3 + 4x? + 15 is strictly increasing.

ﬁhc radius _of an air bubble is increasing at the rate of 0.5 cm/s. At what rate is the surface area
of the bubble increasing when the radius is 1.5 cm 7. o —
. X“ ]

o ‘._ -

| g

g/Draw the graph of f(x) =sin~1 x,x € [— %, %] : A]slo,-write range of f(x).
Oor | \

Check the injectivity and surjectivity of the function £ : N— N, given by f{x) = x’. |

et
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_ SECTiOlI:‘cstions pp—— asich Al
This section comprises of short answet (SA) type 4 //‘
.}éSolve the following Linear Programming Problem graphlcally: n

Maximise P = 70x + 40y o i

subject to the constraints : 3X +y<9, 3x+ 2(}; <9,xz20y=Y-

r
Solve the following linear programming problem graphically:
Minimise Z = 200 x + 500 y
x>0,y=0

subject to the constraints: x + 2y > 10, 3x +4y < 24,

| @Solvc the differential equation x dy — dx = 4/x 24 y2dx .
: “ r

Find the particular solution of the differential equation

dy _ : - Y

- tycotx = 4x cosecx (x # 0) given y(z){_{_}'

‘Out of two bags, bag A contains 2 white and 3 red balls and bag B contains 4 -whjte and 5 red
balls. One ball is drawn at random from one of the bags and is found to be red. Find the

|
|
|

probability that it was drawn from bag B. ' A
s q \
1 3 . 2
jé. Evaluate [ ;oo dx- | ek N -
Or 7 // N
T 1—sinx & e o S e
Evaluate J= e* ( 1_msx) dx . , V
2 3 plbind ' !
; G : X
2x24+1
éQ(Evaluate ) 'ﬁmdx . _ : ‘S‘; A \/\ :
N, .
) x 2 2 g
@H y=log () » provettat x5 = (x3i=) - v 1
! Vv
o _ S
e S T S SECTIOND .
This section comprises of long answer-type questions (LA) of 5 marks each. /{]\

1, —-i. \9' ' 2 2 _4
JfA="{2- 3 AJ;* and B= |-4 2 —4| find AB and hence solve the system of
i i | gl : 2 -1 5§
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Jj/T”'td the choriest distance between the pan of lines \%
e

S y—2

1 Yo oand —=—iz=2

2z

Or
Find the foot of the perpendicular drawn from the point (3, —1,11) to the line «Z- === %3«,
Also, find the equation of the line perpendicular to the line from the given point.

%et A = R — {3} and B = R — {1} be two scts. Prove that the function f: A — B given by

f) = c:—:%) is onto. Is the function f one-one? Justify your answer.
Or

A relation R is defined on a set of real numbers R as R = {(x, y) : Xy is an irrational number}.
Check whether R is reflexive, symmetric and transitive or not.

35 Using integration find the area of the region enclosed by the line y = V3 x, semi circle
y = V4 — xZ and the x-axis in the first quadrant.

SECTION E
(This section comprises of 3 case- study/passage based questions of 4 marks each with sub parts.
“The first two case study questions have three sub parts (i), (ii), (iii) of marks 1,1,2 respectively.
The third case study question has two sub parts of 2 marks each.)

/G.A player is playing carrom game.Suppose the striker is at point A(1,1,3) , a white coin is at.
the point B(2,3,5) and a black coin is at point C(4,5,7 )

Based on the above information answer the follovighg -

Jl)lf the striker hits the white coin then find the vector representing its path.
@Find the distance covered by the striker to hit the white coin, |

,(_;iﬁFind AC x 4B.

: 5 Or
Find a unit vector along the vector AC + 4B .
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1. f
| & /-1;{;1‘61?%]!}3

P — , 4 1‘?]! ) ]x;-‘-f e ] ! ’
10 students whose 2£e8 ar ij‘, being chosen

| ance of
jom such i

Jn a group activity class, there arc
and 15 years. Onc student 1s selected at rand
and age of the student is recorded.

\

yat cach bas cqial ¢b
' 1522
16=3
1=
|27

H 7
On the basis of the above information, answer the following questions :

2.
i

.(ﬁ)/ Find the probability that the age of the selected student is a composite number. _‘,‘{S:’__',r,.-—f—*

%

--’."-'—

\ijrf Let X be the age of the selected student. What can be the value of X ? /54

9#) Find the probability distribution of random variable X and hence find the mean age.

Or
A student was selected at random and his age was found to be greater than 15 years. Find the
probability that his age is a prime number.

_A scientist observed that a particular seed grew very fast after germination. He had recorded
growth of plant since germination and he said that its growth can be defined by the function

f)=3x—4x+15x+2,0<x<10
where x is the number of days the plant is exposed to sunlight.

On the asis of the above infrmat:ion, answer the following questions :
ﬁ( What are the critical points of the function f(x) ?

(i) Using second derivative test, find the minimum value of the function.
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