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Candidate must write the Scf No. on
the title page of the answer book

= Please check that thas gquestion paper contains 7 printed pages.

e Set number given on the right-hand side of the guestion paper should be wrillen on the
title page of the answer-book by the candidate

s [ease check that this question paper containg 38 queshions.

® |S-munute time has been allotted o read this queston paper, Dunng this duration,
students will read the guestion paper only and will not write any answer on Lthe answer
sheel.

MATHEMATICS (D41}
CLASS X1

Time allowed: 3 Hours Maximum Marks: 80

General Instructions:

(i This guestion paper contains five sections-A, B, C, D and E. Each section is

compulsory, There are internal choices in some questions,
i Section A has 18 MCQs and 02 Assertion-Reasoning based questions of 1 mark

each.
(iii}  Section B has 05 questions of 02 marks cach.

{iv)  Section C has 6 guestions of 3 marks cach.
(vl Section [ has 04 guestions of § marks each.
(vi}  Section E has 03 questions ol case study questions with sub parts (4 marks cach).

SECTION A 1 20=20

H
@ Evaluste: f%ﬂi =

(a)log (x®+1)+c (hytan' %' +e () 3tan'x+c  (d) log x%+¢

@ Evaluate: [ " x*cosxdx =
(a) m (b7 (c) 2m ()0

@ [f A is a square matrix and A°= A, then (I + A4)° - 34 is equal to:
()l (b)A (c) 2A  (d)3I
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; ; ix il =0 for
A square matris A= {ag;) o is called a diagonal matrx ifa

fadi=j bli<j {ehi>] )=}

IF 1Al = JkA| . where A s a square matrix of order 2, then the sum of all
possible values of k 1 -
Wl -l @2 (4o

The domain of the function sin- "3x —1)is:
WO (B [-10] (e} (027 (d) none of these

ITA 15 & square matrix sych that |Al= 5, the value of [44"] is
a) 5 (bY25  (e) 125 (d) none of these

) d .
Ifxe¥ = |, then the value of -d-f.-n X = is:
I

(a) -1 (b} | {ch-c (d).L

; 1y i
Crder and degres of differential equation Eﬁ = [].r + ["—lﬂ ]

la) 4 ang 2 (B) 1 and 2 e 1 and 4 [} 2 and 4

Area of the region bounded by curve ¥
and x =1 jg

iiﬂ"z [h]j—r ()3 ;-13%

? = dx and the x-axis between x=0)

[f A and B are two events such that P{A) =
then the value of p( AR is:
00 (3025 ()05  (dyoow

0.2, PBi= 0.4 and P{AUR)=q 5,

Integrating factor of differential equation xﬁl + 2y =2

@s N @x @l

The function fix) = f—r + : has & local maxima a1 x equal 1o :
{a)d (bl ()0 (-2

The value of p for which the vectors: 21 + pj+ & and -4f - & J+ 26k are

perpendicular to each other js:

(a)3 (b)-3 (¢} ‘;" [dllla—?

WWid | =10and |b|=2and & & =12, find |d % B| s :
[a} 5 (bj10 (o) 14 |d) 16

The mmber i 1l oo ibile matrices of seder 3x3 wilh each ety - | or | is

Ja 512 TEL! (o] 27 fly 18
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The objective function Z = ax = by of an LPP has maximum value 42 at (4,6}
and minimum value 19 at (3,2). Which of the following is true?

{a) a =9, b =] {b} a=9, b=

(¢)a=3,b=5  (d] a=5, b=3

The comner points of a feasible region fora L.P P are (0, 0, (0, ), (4, 100,
(6, B) (6. 5) and (5, 0). Let £ = 3x —dy be the objective Tunction, The pom

at which maximum of £ occurs 15

{a) (0, &) (b6 B ic) (6. 5) (d) (5.

ASSERTION-REASON BASED QUESTIONS

In the following questions, a statement of Assertion (A) is followed by a

statement of Reason{R), Choose the correct answer oul of the fallowing

chioices.

{a) Both A and R are true and R is the comect explanation of A.

{b) Both A and R are true and R 15 not the correct explanation of A.

[} A 15 true but R is false.

(d) A is false but R is true

o) . : :
QE:/' Assertion: Let R be the relation on set of integers Z given by R = {{a, b}

@

)

7 divides (a-b)} is reflexive relation

Reason: A relation R is said to be equivalence relation if B is reflexive,
syimmetric and fransitive

> 4 o? 1
Assertion: [Tx = ar” and y = 2at, then ﬁ at 1 =2 15 equal 1o (- mﬁ

ity oy dieg
Heazon; dx? I:“cu d:}

SECTION B 2x5=11)

L

- S |
Find the value of cos :'£+ Zsin™' 3

OR

Evaluate: .':illt‘l{:s:'u?j s pos ™ {cosm) + tan™ (1)
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The volume of {he cube is increasing at the rate of U cubic centimelres per
second. How fast is the surface arca increasing when the length of an edge s

|0 centimenres?

Find the area of the parallelogram whaose adjacent sides are represented by

the vectors 2i- - 5k and 2i- 2+ 3k.

IF fixy=+ tany'x. then find I"t?—:]
OR

Prove that the greatest integer function defined by flx) = [x]0 <x <35

not difTerentiahle at x = 2.

Letd =i+ 4j +2k, b = 3i-2j +7k and & = 2i- j+4k . Find a veetor d which 15

perpendicular to bath @ and b and &.d = 27

SECTION C

Evaluate: ['[lx = 2| + |x = 3| + lx — 4[] dx
R

ST+ IOy

Jeandy

} dx

Evaluate; Iqu

Find the vector equation of the line that passes through
(—1, 2, 7y and is perpendicular 1o the lines r™ = 2i+ j— 3k+ A(i+ 2j+ Sk) and
P 3 3 Th+ W3- 25+ 5k).

Find the general solution of the differential equation: (xy - %*) dy = v* dx
OR

Find the particular solution of the differential equation:
2 by oo =4 - 0, given that y = 0 and x = =
==+ yoolx = X coseex, x#F U, piven that ¥ and X = 2.

Let @ pair of dice be thrown and the random vanable X be the sum of the
numbers that appear on the two dice. Find the expectation of X.

OR

A and B throw a die alternately till one of them gets a *6" and wins the game.
Find their respective probabilities of winning, if A starts the game first,
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Hh”w [t “H.]- EH. BRE =1 ¥ |”],.{.”|j i‘ I-L!_ %) 0% inulc‘-“rng in b

solve the Linear Programming problem graphically:
Minimize: Z- 5x + 10y, subject W the consirants

Sy S 120, x4y 60, 5-22 0,520,520

SECTION D

Find the arca of the region lying in the first quadrant and enclosed by the
woais. the line y = x and the circle x* + y* = 32.
OR

Using Integration, find the arca of the region in the first quadrant enclosed
by the line % + y =2 and curve y© = x and the X-i1X1$.

Two lactories decided to award their employee for three values of (a)
adaptable to new situation, (b) carcful and alert in difficult situations and (c)
keeping calm In tense siluations, al the rate of 2 x, 2 y and T 2 per person
respeciively. The first factory decided 1o honour respectively 2, 4 and 3
employees with Lotal prize money of 2 2900H) The second factory decided 10
bonour respectively 5, 2 and 3 employees with a total prize money of ¥ 30500,

If three prizes per persen logether cosl 1 9500, then

1 Represents the above situation by a matrix equation
(i) Solve this equation using matrix method.

If raxvh}ei = ¥, then show that.

- Pl AN UL T
* I.rl'.a".r |[':‘:.n:r.'l: :F]

Find the shortest distance between the lines r = i+ 2+ k) + M2i+ g4 4k)
and (Zi+ 4j+ Sy + pidi+ 6+ Bk)
OR

Firwl the equations of the diggonals of the parallelogram PQRS whaose
verices arc P(4,2,-6), Q(5,-3,1LR(12.4,5) and 5(11.,9,-2).Use these

i

cquations to find the point of intersection of diagonals.
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SECTION E

(Question numbers 36 to 38 carry 4 marks each.)
This section contains three Case-st udy / Passage based questions,
First two case study questions have three sub-parts (i), (i) and (iif) of
marks I, [ and 2 respectively. The third case study question has two sub
parts (i) and (ii) of marks 2 each.

A docior is to visit a palient, From Lhe past experience, it is known that (he
probabilities that he will come by cab, metro, bike or by other means of
transport are respectively 0.3, 0.2, 0.1 and 0.4, The probabilitics that he will
be late are 0.25, 0.3, 0.35 and 0.1 if he comes by cab. meiro, bike and other
means of transport respectively.

(1What i the probability that the doctor is late by other means?

{o)When the doctor arrives late, what is the probability that he comes by
metra?

{m} When the doctor arvives late, what is the probability that he comes by
bike or other means?

OR
When the doctor arrives late, what is the probability that he comes by
cab or metro?
Raja visited the Exhibition along with his family. The Exhibition had a

huge swing, which atracted many children. Rajat found that the swing
wraced the path of a parabola given by v = 22

Based on the given information, answer the following questions

(1) If £ R= A be defined by fx) = z*, then show that [
15 netther mjective nor surjective.

{in} ITf: N—= N be defined by fix) = x? then show that £
15 Injective but not surective.

(1l [f f- FlL23. b =[149,, :- 15 defined |_'|!|r ﬂl}’l?
Then show { is bijective,
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The windows of o newly constructed building are in he Torm of rectangle
surmaumnted by an cauilieral trinngle, The perimeter of cach window is 12 i
ws shawn n e

Based on the above information answer the following: ‘
i1 For what value of x area of the window is maximum?
i) Fidd the vilue ol y 7
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