Design of Question Paper
M athematics - Class Xl|

Time: 3hours

Weightage of marksover different dimens onsof the question paper shall beasfollows:

A. Weightagetodifferent topics/content units

S.No.

o s~ wbdhPE

Topics

Relationsand functions

Algebra

Cdculus

Vectors& three-dimensiona Geometry
Linear programming

Probability

Total

B. Weightagetodifferent formsof questions

S.No.

Formsof Questions

Very Short Answer questions (V SA)
Short answer questions(SA)

Long answer questions(LA)

Total

C. Schemeof Options

Marks
10
13
44
17
06
10
100
Marksfor
each question

01

04

06

No. of
Questions
10
12
07
29

Max. Marks: 100

Total Marks

10

48

42
100

Therewill beno overdl choice. However, aninterna choiceinany four questionsof four markseach and any two
questionsof six marks each has been provided.

D. Difficulty level of questions

S.No.

Estimated difficulty level

1
2.
3.

Eesy
Average
Difficult

Per centage of marks

15
70
15

Based on the above design, separate sampl e papersa ong with their blue printsand M arking schemes have been
included in thisdocument. About 20% wel ghtage has been assigned to questionstesting higher order thinking skillsof

learners.
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Sample Question Paper - |
MATHEMATICS

Class Xl
Time: 3Hours Max. Marks: 100
General Instructions
1 All questionsare compul sory.
2. The question paper consist of 29 questionsdivided into three sectionsA, B and C. Section A comprisesof 10

guestionsof onemark each, section B comprisesof 12 questionsof four marks each and section C comprises of
07 questions of six markseach.

3. All quegtionsin SectionA areto beanswered in oneword, onesentenceor asper theexact requirement of thequestion.

4, Thereisno overd| choice. However, Internal choice hasbeen providedin 04 questionsof four markseach and 02
questionsof six markseach. You haveto attempt only one of theaternativesin al such questions.

5. Useof calculatorsisnot permitted. You may ask for logarithmictables, if required.
SECTION-A

1. Which one of thefollowing graphsrepresent thefunction of x ?Why ?

N
4
x
»
v
x

@ G

-1 21 . qf .21
Cos *| cOS— (+8In “{IIn— | 2
3 3)°

3. A matrix A of order 3 x 3 hasdeterminant 5. What isthevalueof | 3A | ?

2. What istheprincipal valueof

4, For what value of x, thefollowing matrix issingular ?
5—-X x+1
2 4
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10.

11.

12.

Find the point onthecurve y = x? - 2x + 3, wherethetangent is parallel to x-axis.

What isthe angle between vectors a & b with magnitude V3 and 2 respectively ? Given a.b=3.

Cartesan equationsof alineAB are.

2x-1_4-y z+1
2 7 2
Writethedirectionratiosof aline paralel toAB.

Writeavalueof je3'°g X (x4 )dx
Writethe position vector of apoint dividing theline segment joining pointsA and B with position vectors a&b
externdly intheratio
1:4,where a = 2i +3j+4k and b=- F+j+k
-1

3
21 4
IfAZ{ }andB=2 2
415
1 3

Writethe order of AB and BA.
SECTION-B

2x-1

Show that thefunctionf : R - R definedby f (x) = , X0 Risone-oneand ontofunction. Alsofind the

inverseof thefunctionf.
OR
Examinewhich of thefollowing isabinary operation
. a+b
(i) a*b:—2 , a8, bON

i) ax b:%b, a,b0Q

for binary operation check the commutative and associative property.

tanY 83 ) zsin Y 2 |+ cos 2
16 13 5

4

Provethat



13.

14.

15.

16.

17.

18.

19.

20.

Using dementary trandformations, find theinverse of
2 -6
1 -2

Using propertiesof determinants, provethat

OR

—bc  b?+bc c®+hbc

a’+ac -ac
a’+ab b’+ab

¢ +ac|=(ab+bc+ca)®
-ab

Find al the pointsof discontinuity of thefunctionf defined by

X+ 2, x<1

f(x)z X=2, 1l<x<2

0, X=2

dy_y
X

it xPy® = (x+y)**9, provethat ;.
X

OR

2 2
rind 2L it y:th1J1+X V1o

dx V142 —1-x2
(x2 +1) (x2 +4)

be+all—s) ™

Evduate J

]ﬁ<w31

A water tank hasthe shapeof aninverted right circular conewith itsaxisvertica and vertex lower most. Itssemi-

1

-1
vertica angleis tan (EJ .Water ispouredintoit at aconstant rate of 5 cubic meter per minute. Find therate at

whichthelevel of thewater isrising at theinstant when the depth of water inthetank is10m.

2 \
Evauatethefollowingintegra aslimit of sum J. [sz 1) dx
[ !

n/fd
Evduate'[ log sin x dx
0

Find thevector equation of thelineparalld totheline X5

©

—1:3—y:z+1

> 2 and passing through (3, 0,—4). Also



21.

22.

23.

24,

25.

26.

find the distance between thesetwo lines.
Inaregular hexagon ABC DEF, if AB=aand BC=b , then express CD, DE, EF, FA, AC, AD, AE and CE

intermsof aand 6 .

A football match may be either won, drawn or lost by the host country’s team. So there are three ways of
forecasting theresult of any onematch, one correct and two incorrect. Find the probability of forecasting at least
three correct resultsfor four matches.

OR
A candidate hasto reach the examination centreintime. Probability of him going by busor scooter or by other

313
10'10°5
travelsby busor scooter. But hereachesin timeif he usesany other mode of transport. Hereached late at the
centre. Find the probability that hetravelled by bus.

meansof transport are respectively. The probability that hewill belateis % and % respectively, if he

SECTION-C

Find the matrix P satisfying the matrix equation

2 1 P -3 2| |1 2
3 2 5 -3| |2 -
Finddl theloca maximum vauesandlocal minimum vauesof thefunction

f(x):sin2x—x, “Mex<
2 2

OR
A given quantity of metal isto becast intoasolid haf circular cylinder (i.e., with rectangular baseand semicircular

ends). Show that in order that thetotal surface areamay be minimum, theratio of thelength of the cylinder tothe

diameter of itscircular endsis Tt: (T[+ 2).

Sketch the graph of

_[Ix=2[+2, x<2
f(x)—{ x2-2, x>2

.4
Evaluate J Df (x) dx. What doesthe value of thisintegral represent on the graph ?

Solvethefollowing differential equation (1— xz)% —xy = X2, giveny=2whenx=0
X
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Find thefoot of the perpendicular from P(1, 2, 3) ontheline
X=6_y-7_z-7
3 2 -2
Also obtain the equation of the plane containing thelineand the point (1, 2, 3)

Let X denotethenumber of collegeswhereyou will apply after your resultsand P(X =X) denotesyour probability
of getting admissioninx number of colleges. Itisgiventhat

kx if x=0orl
P(X = x) =4 2kx if x=2

, kis+veconstant
k(5—x) if x=3or4

(@ Findthevaueof k.
(b) Whatistheprobability that youwill get admissioninexactly two colleges?
() Findthemeanand varianceof the probability distribution.

OR
Two bagsA and B contain 4 white 3 black ballsand 2 whiteand 2 black ballsrespectively. From bag A two balls
aretransferred to bag B. Find the probability of drawing
(@ 2whiteballsfrombagB ?
(b) 2black ballsfrombagB ?
(0 1lwhite& 1black ball frombagB ?

A catering agency hastwo kitchensto preparefood at two placesA and B. From these places*Mid-day Med’ is
to besuppliedto three different schoolssituated at P, Q, R. The monthly requirementsof the schoolsare respec-
tively 40, 40 and 50 food packets. A packet containslunch for 1000 students. Preparing capacity of kitchensA
and B are 60 and 70 packets per month respectively. The transportation cost per packet from the kitchensto
schoolsisgivenbelow :

Transportation cost per packet (in rupees)
To From
A B
P 5 4
Q 4 2
R 3 5

How many packetsfrom each kitchen should be transported to school so that the cost of transportationismini-
mum ?Alsofind theminimum cost.
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