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PRE BOARD EXAMINATION - 2 (2024 - 25)

SUBJECT: Mathematics (SET )
Time: 3 Hours

General Instructions:

Read the following instructions very carefully and strictly follow them:

(I} This Question paper eontains 18 questions. All questions are compulsory,

(i) This Question papar is divided it five Sections - A, B. C. Dand E.

(i} In Section A, Questions no, 1 te 18 are mulliple cheice quastions ({MCCs) and
uestion no, 19 and 20 ams Assertion-Reason baged questions of 1 mark sach,

(¥] In Section B, Question no. 21 to 25 oo Very Bhort Aniswar [V3Akype quastong.
Carrying 2 marks each,

(v} In-Section C, Queslinns no. 26 to 3 are Shorl An

carrying 3 marks each,

(v} In Section D, CQuestions no.

carmmying 5 marks each,

(il In Section E, Questions no, 38 1o 38 ane
4 marks sach,

(viii} There is no averall chaice., However, an intemal choice has been provided in 2
questions in Section B, 3 questions {n Section C, 2 questions in Secfion D and one
subpar each in 2 questions of Section E.

(ix) Use of calcutators is not allowed

Mzximum Marks: 50

swer (SA Hype questions,
32 to 35 are Lang Answer (LA Mype questions,

Case study-based questions, carmying

SECTION-A
{This section comprises of multiple cholce questions (MCQs) of 1 mark each)
Select the correct option (Question 1 - Question 1B)

1 Whal type of @ ralation is "greater than” in the sat of real numbers?
(a) only symmetric (&) only transitive (¢ ) only reflexive  (d) equivelence relation

z t::ls_l{cu.-;-ﬂ-} =
e} 4 {bim -4 [c)Zn — 4 id) - 4
3 IFtor & square malrix A of order 363, Al{ad[A) =17 |, then |adjA] + |4 =
(a) 289 ()17 [c) 17 (e} 308
4 Mumber of matrices of arder 2 x 3 that are possibie If each entry has to be anly 2 or — 3
oy ) 2" {c)% () 32
5 I S |
IfA=/b 0 3 |isaskew-symmetric matrix. then the value of 2a - (b+c) is
1 =5 0
(a) (b) 1 (e} ~10 (d) 10

6 If xe’ = I.lhlnu'lnyulunnf{,"— atx =115
(a) =1 (b) 1 (B)—e (d) -+
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The cormssponding aispelive fusciion s & (Br+ 00y, which hos b0 be mimimized The amallest valge of

the abgective Kanctlon £ 0 134 anid 13 obtninsd i ihe cormer poad {.LH}.

The optimal solution of the above linear programming problem

PAY docs mof exiot as the feasible region i unbmmided

(B} does not exist as the inequality 18x+ 10y < 134 does not hnve any point in comman with the femible
Teginn

{C) exists as the inequality [8x+10p 3> 134 has infinitely many poinee in common with the feasible region.

(D) exists as the inequadity T8 +10y < 1M does nod have any paint in common with the feasible region

Catmer points of the feasible region determined by 1he system of linear constraints are Pio00, GU120,05,
Rl 300 angl S(40,30) Let-Z = Sxt [0y be the objoctive function . The maximuom vales of Z oceurs at
(a} P by {c}overy pomnt on QR {d) every poinl an PQ

A soeaks trufh is 90% cases. B speaks the truth in 0% cases,then the percentage of cases ey
likaly to contradict each other in stating the same fact is

(@) B3%  (b) 34% (c) B6% (d} 27%

10

The direction cosines af the vector i -'J+ 12k is
Gy OFFEH ©FEE @ Ea

1

T -3 3 1 3 3

If imverse of matrx [ -1 1 0 |isthematnx |1 & 3|, then value of & is
-1 0 1 1 3 4

(e} -4 b} | (e} 3: (d) 4
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12| The function fix) =+ 4 < has alocal minima al x =
(a)2 b} 1 )0 (d) -2
13
j'.'l."FJ-th
x—]
) redloglrel|+e (6)  x-dlog|x=1|+e
led I*"'“"‘E! x—| l+ c (d} 4:—|ng! r—| |+f."
14 |1 <
i
ta) 2hop3 () =+-log 3 l6)2 —logd  (d)0
e Theml:lnmﬂ.ﬂl'h;n'y=:11y=|md_pu1ip,
4
(a) -3-"[_1-."1_' —]:I S Uity (b) %{1\5 ~1) s umits
i <) :’.{ E\E —1J:g. rity id} %{I\E * l},-;q.unu.r
18 - 1
- Lo 0 (7 S T
The order of the differential equation m‘+][dr] I"”'E{dr,]w:
(&) | (hy 2 €} 3 (d) Mot defined
|
A ‘I‘h:im:nmﬁngfmnrnf-rd—i—ﬁ==‘—3: 5
1
0 x (b} logx (&) = (@) -x
e The vector in the direction of the vector f-1}+ﬁ' that his magnitude 9 unit s ;
[-2]+24
(8)  F-2]+2k ®) 3
() 3i-27+26) @ o{f-27+24)
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ASSERTION-REASON BASED QUESTIONS
In each of the following questions a statemaent of Assertion (A} ls follewed by a stalament of
RensoniR],
Choose the correct answer oul of the fallowing choloes,
{n) Both A and R are trus and R ks the corroct axplanation of A,
(b} Both A and R are true but R Is not the correct explanation of A,
{2} A Is true but R is falee,
(ely & In false but B 18 true.

12 | Assertion (A} © The funclion f(x) =5 + 2¢ = 1, B confinuous at r = 1
Reason (R): A hmction'f" s cominuous at r = a, {f lim fla=h) = lim fla+ K) = [la)
h=*0 A=41
20 0 B -2
Assertion(A) : If the matrix p=| 3 1 3 |ls a symmetric
m 3 3
matrix, then n=-—: and b:%
Reason (R} : If 2 is a symmetric matrix, then 27 -»#
SECTION B
{This section comprises 5 very short answer (VSA) type questions of 2 marks sach.)
21 Show [ha! the line joining the points A (4, 7, B), B (2, 3, 4} is paraliel 1o the line jaining Ihe points
C (2 4,10),D (-2 -4, 2},
22
Salve | f;_i:l'";"
23 Water ig flowing out of o eylindrical tank at the rate of w cu. cmizec. If tha height of the waler level
|5 decreasing al the rale of 0.01 cmisec, then find the radius of ihe tank
OR
. . &
Find the maximum value of (]
24 | Evahate : rIu{md% + :m;"-'ﬂ
=l TS ST TIPSty
% provethat i x| = [a] o] ~|a -]
CR
o o - - i &
Find the value of p, If (24 + 6/ + 27k ) % (1 +3/+ pk) =0
SECTIONC .
{This section comprises of B short answer [SA) fype IILHI'I:IEIPI of 3 marks each.)
EQE = gt _ﬂ' = £
It = ¢" 7, prove ihat % = ﬁuT‘Jr

Piy




Find the intervals In which the function £ ( x) is strictly increacing
or strictly decreasing

3 4 36
f{x) = ﬁx‘ -=37-3x% 4 —x 411

5 &
EE 1 E mn
u mn : : L
Evaluate f{:rm x:| fix OR Evalusts: '!.. T dx
20 | Find the foot of parpendicular drawn from the paint P (2.— L5) tothe ine
I WU-x _ ¥+3 148
T
OR
== n -i': N aE . u ik b = - - =
We=1T+ji+lkb= =k  then find & vactor ¢ suchthatg % ¢ = b anda « ¢ =3
30 Maximize Z = 7x = 10y , subject to canstraints
dx + By < 240,
fix + 3y 5 240,
X210,
X20 vzl
31 | An um contains 3 green and 5 white balls. Three balls are drawn aoe by one without replacement..
Find the probability distribution of the nuember of green balls deawn.
OR
Given that the events A and B are e.ummawqa}:%j (Bi=p.and P{AUB) =-i- Find p if A
and B are (i) mutualty exciusive {il) independant.
SECTION D
(This section comprises 4 long answar (LA} type questions of 5 marks sach.)
e Using integration find the area of the regian in the first quadrant enclosed by x-axis, tha line y =ox
and the circle «° + 3" = 32
33 -5 1 3 L -
Find the product of the matrices A= |7 1 5|, B= 13 2 1 and use it to
I =1 1 213
solve the system of equations x + y + 22 =1, Ix 4+ 2y +2 =7, 2x + ¥4+ 3r=2.
4 T T & S
Ed\rﬂ H [ 1‘; \fj. dy = 1
OR

Sailve !][I?- E}fk}lil + 2rydy = 0, glveny(1) =1
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An memoplane @ fiving along [ I||m|.-- .l.. [ '. yhere A lE & scalar and anoth |
| ; [ bk where anoinar aeropians

1B TING mloani This l5e F | i “I o _Ll whore | iR & scatar -ﬁl[WhﬂtMﬂtsnﬂﬁﬂ'IEﬂﬁﬂlj

L Ay maaoh, so el ths .1.-:'.1-'||:1= binbwwnn iham s the shoest? . Also fnd he possile

mmcE Bahwisan s

OR
Tind ihe equation o the line in vactar form which is passing through the point (3.0, - 4) and
o PR e DR s o SRl [ JEREE
parnibal b e lne —= :’ —21-— Also find the distance batwesn thess two parallel Enas.

SECTION E

(This section comprises 3 ease-study/passage-based questions of 4 marks sach with

subparts,

The first two case study questions have three subparts (i), (1), (i) of marks 1, 1, 2

| | respectively.

;'j__:

The third case study question has two subparts of 2 marks sach)

Thieg 5I1-::rrl!;t‘.rs are framing in an academy, Shooter A can hit the target 4 times in § shots, Shocter
B can hit 3 times in 4 shots. and Shooter C can hit the 1arget 2 imas in 3 shots

{ Based on (he above Information, answer tha following queslions

1.Find {he prabability that all hoes Wil hit the Egel?
2. What ig the probability that B,C will hitand A will miss tha target?

3.What is the probability that at least one of tham will hit the gat™
OR

3 What is the pratability thal any twa of them will hit the target?

()
(1)
2

Fa.l
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Sonesm visitad an Exhibition along with her family, The Exhibition had & huge swing, whigh
attracted many children, Sonam found that th swing traced the path of a parabola given by ¥ = ¥
Based on the above Information answer Ihe following questions
[ I_l FoR = R be dofined by F{x) = x°, then check whelher I 1z an imjachive funchion
OiveE Peasdn (1)
jLat f:N — W bedefined by fix) = 1’ then check whalher f s surjective, give
suitable reason, (1)
let'f: Z — [1.49 .. ..7. sfunction F iz bljective or not, give reason. (2}
OR
(il Let /= N = & bedefined by f{x) = x|z [ bijective | give reason,,
38

A company makes open cylindrical tanks for watar storage. Given 5is he surface area of the opan
cykndncal fank where rand h are radius and nieight of the tank respectively.

L,

Basad an this information, answer the fallowing questions.
(i} Find the volume of the tank ¥ in terms of Sand r. (2

(i) When the volume is maximum , find & retation between h and r, (2
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