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

©)



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

©



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.

@



10.

MARKING SCHEME

SAMPLE PAPER - |
M athematics - Xl|

Value Points

SECTION A
@
for every value of xthereisuniquey
s

135

1,2
TI:.I"6
(1,-7,2) or their any multiple
XS

—+c

8
I+ H] 45k

3

order of ABis2x 2

order of BAis3x 3

©®

Marks

2| — bt | =
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Q. No.

11.

Value Points

flx)=

Let

U

Let

or

or

iy

Let

2x

SECTION B

-1
xR
3

To show f isone-one

x.%; eRstx # x;
leisz
2x1—1:t 21:2—1

2m -1 . 2xy -1

3 3
flxl | flx2 |
fisone-one

Toshow f isonto

yzzx_l,yER'codomajn of f1
y=2x-1
3y +1
x= i ek
2
foral ye R(codomain of f), thereexist
av+1 .
x= ; € k. (codomain of f), such that
i ¥+ \ J
II |= f— =
-2
every element in codomain of f hasitspre-imagein thedomain of f.
fisonto.
Tofindf™
Flximy, x:3y+1
2
Jl=x

©

Marks

Yo

Yo

Yo



Q. No.

0]

(i)

L

(i)

)

Value Points

3y +l
2
f71:R— Rgivenby

f_llyl

3y +1
fiy) = =
ath= ﬂ+b* a.beN

"

+b
abel aT may or may not belong to N.

a* bisnot awaysnatural no.

“*’ isnot abinary operationonN

AF = a+hb

, a,be)

abeQ

at+hb
=
5 »

a*be Q.
“** isabinary operationon Q

_ a+h

For a*t a,beQ

Ak - a+h =]:I+El=b*a
2 2

* jscommutative
la*h |*c =[a;b]*c

vab,c e Q.

a+h

+C

2

_a+b+2¢
4

OR

(10

Marks

1%

Ye

Yo

Yo

Yo

Yo
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Q. No. Value Points Marks

ax (b* C) =Aa:k

T
-
= | 4
o
S

2
_2a+b+ec
4
(@xb)xc =axbxcivabceQ Y
‘*’ isnot associative, Y
12. Let sin'l[%]=x & cus'l[%J=y
= stn x=— & cosy=—
12 . 4
& cosX=— & smy=-—
13 5
5 4
= tan x=— & tany=— 1+1
T y=3 (1+1)
t +t
tm|x+};|=M (1/2)
1—tan x tan »
tan(x+ y | _o D
16
1 B3]
= x4y =tan | = )
Ve )

(12)



Value Points

A=IA

2 —&| [1 0o
= A

1 -2 [0 1

leR2

(1 -2 [0 1]
= A

2 -6 |1 0]

R,—>R,—2R,

1 -2] [o 1
= A

o -2] | —2}

RZQ—ER2

1 0 -1 3
{ } T a
o1 5

| -1 3
= 1
= -— 1

2

Operate R, — aR, R, —» bR, R, — CR,

—bc b2 +be ci+be

ag+ac —ac |:2+a|::

a2+ab b2+ab — &b

) — abc ab? +abc  ac® +abe
—— |a*h +abe —abc be? + bac

abc| 2
a“‘c+abc b c+abc

—abc

Marks

(¥2)

(¥2)

@

(¥2)

(+2)



Q. No. Value Points Marks

Takea, b, ccommonfromC,, C,, C, respectively 1

—hc ab+ac ac+ab
=|ab+bc —ac bc+ba
ac+bc  boc+ac —ah

R >R +R,+R,

gb+bc+ac ab+bcoct+ac ab+boc+ac

= ab+be —ac boc+ba
ac+bc b +ac —ab
1 1 1
=lgb+bc+cal [ab+be —ac b +ba
ac+bc bcHac —ab

C,—C, -C, C,—»C,-C,

0 0 1
=lab+bc+cal 0 —lab+bo+cal boct+ba 1%
ac+bc+abk  botac+ab —ah
Onexpanding by R, weget Y%
—lab+bc+car
Sol.14. Being apolynomial function f(x) iscontinuousat all pointfor x<1,1<x<2andx>2. 1
Thusthe possible points of discontinuity arex=1andx=2.
To check continuity at x =1
It Fixl=1t x+2=. ]
r—»1" x—l
t Fixi=1It x-2=—
x—=t f * x—=l * F 1
f(1) =3.
since, It fFlxl= 1= 1t+f'x
x4 x4

f(x) isnot continuousat x =" |

(13)



Q. No.

Sol.15.

Value Points

To check continuity at x =2

t fixi= It x-2=0
X X

lt, flel= 1t 0=0

527t

f(2)=0

snce 1t f'x':x_ll?2+f'x':f'2':@

¥=2"
f (X) iscontinuous at x = 2.
Theonly point of discontinuity isx=1.

Pyt = (x4 yfHd
Takelog on both sides
plogx+qlogy=1p+qlloglx+y]

&y _p*d [1+dl]

L4 9y
y dr x4y

p p+q_dy{p+q qJ
or T

x x+y dxlx+y oy

pX+py—px—ogx =d_.}’ oy —gx—qy
or x4yl dx vix+byl

pry—aqx  dy [py— qXJ
or -

x dx ¥

d

b’
dx

=

or

OR

y= taﬂ_ll\h+x2 +w.f1—x2 :|

-\{1+x2 +~,f1—x2

(14)

Marks

1)

1)

@

)

@



Q. No. Value Points

Put X? = cos 0

5 _tan_llJl+cosB+Jl—cosB:|

q,n'r1+|::osB—q,n'rl—|::osB

=
Cos— 45 —

-
Cos—— sl —
2

2

= tan

or

s lx? 1% +4
Sol. 16. | = . de
S lx? 437 -5

Consider

2+ +4] b+ 1+ 4]
|x2+3||x2_5| t+311t=5I

2

where t=x

7t+12

=147
t+31t=5)

(15

Marks

(¥2)

)

)

(¥2)

@

)



Q. No. Value Points Marks

Consder
7419 _ A B
(t+31t=51 t+3 t-5
1 27
A==, B="1 1
P 4 1)
A+ 1% 44| . 1 de 277 dx
| 5 7 -::1?:=I-::1:Jr+—l—2 +— | =
< |x* +3x° - 5] - 47 x44+3 4 x5
=X+ —1 tan_l[iJ+ 27 log X_NE +C
IRV AN @)

Sol.17.

I-II
Let r =radiusof coneformed by water at any time
h=height of coneformed by water at any time

Gven ~ G=tan’ [%J

fano=—
Also tan o = —
h
= h=2r 1)
Volumeof thiscone
1 4
V=_mr‘h
3

(16)



Q. No.

18.

But

or

or

For

Value Points

=1

12
& _ T i3y 2 dh
d 12 dt

_T2dh

4 dt

E: 5 m’ /minute
dt
5_ T2 dh

4 dt
dh 20
d al10 P2 whenh=10m
dh 1 .
— = — m/minute
dt 5m
2
| 3% —1)dx

1

1
a=1 b=2 h=-—

n
f(x) =3¢ -1

b

Lﬂxdxzk%hLﬁaHxﬁa+h4mrhﬁa+m—lhq
. —

a

2

['3x2—1ﬂx=1]f1nuh[3n+3h2 2 +2%4  +in—1F edhil+ 2+ +in—1i-n)
J -

1

=lm h|Zn+3
h—=0

h2 Inlln—lllzn—ll

(2 3h2(1-hii2-h! 1
N +3h[_][

w0 | h &h° h

(17)

1-h

h

a5 11—,

+3bnﬂn—1}

)

h—0

Marks

)

)

)

(¥2)

(¥2)

@

)



Q. No.

19.

Given

Consder

Value Points

_o+ti2043
2
=6
w2

I= | log=mx d¢
0

ﬂ,n"z a a
I= | logcosxdx il fla—xkdr = Flxidx
[ 0 0

w2
2= |llogsinZx dx—log2 idx
0

2

[ 8

J logsin 2x dx— 7 log2
0

1
I=—
2

nl2

I, = J logsin 2x dx
0

logsmt dt dx=—

|
b | =
o t—

2 Za

=%_2 | log sin t dt | Flxdx= 2 | Flxdxif Fiza-xi= fix)

*

0 a 0

nf2
= | logsintdt
i

w2
L= logsmxdc )

0
(18)

Marks

)

)

@

1)



Q. No.

20.

Value Points

From (1) and (2)

Givenline

x—1 3-y z+l1

5 2 4

=1 y-3 z-1-1

or, 5~z 4

ispassing through (1, 3,-1) andhasD.R. 5,2, 4.
Equationsof linepassing through (3, 0, —4) and paralld togivenlineis

x—-3 y-0 z+4

3 -2 4
Vector equationsof line(i) & (ii)

%

r=i+3)-k+h 5] -2]+4k|

r =3 —dk+pls -2 +ai)

%
b

- -
A|SD bx da—d) | =

=18 +23]-11k

3 Lh LTEN
|
-2
1=

=‘J|5|2.|_|—2|2.|_|.’.].|:2 =.‘|I'4?=3»‘|'r5__

(19)

Marks

)

(¥5).

)

(¥2)



Q. No. Value Points Marks

= (= =
hx[az—alJ - 18P (23 4117 = o (1)

Distance betweentwo parallel lines.

=+ (= =
[ da— ]

> ¢
Jora [o7ra
= ﬁ = 1z units &)
.
21.
Fromfig. p__a (*2)
EF=—b (¥5)
- = =
AC = AB +BC
= =
=a+b ()
- - -
AD=2BC=2% (¥5)
- 3
AD= AC+CD
= CD = 4D — AC
=b-a (2
- T
FA=-CD=a-b €2)
CE=CD+DE=b-2a (¥5)

(20)



Q. No. ValuePoints
AE=AD+DE=2b-a
1
22. P (Correct forecast) = E
2
P(Incorrect forecast) = E

P (At least three correct forecastsfor four matches)

Let

= P(3 correct) + P(4 correct)

0 [GRY0)

B 2 1
21 81
9 1
= 3 —g Ans.

OR
E : Candidate Reacheslate
A, Candidatetravelsby bus
A, . Candidatetravelsby scooter
A, : Candidatetravelsby other modes of transport

Piﬁlﬁl=i, Pid, )= i, Plis j|:E
10 10 5

1 1
PIE/& )=, P(EfAg)=c, PIE/A3)=0

By Baye'sTheorem
Pl4, |PIEf4, |
Pl& /EI= L PE/A,
Pliy I PIEfA, +PlAy PE/A, I +PlAs | PIE/A,
3 1
__10 4
2,1
40 30
0
13

(21)

Marks

(¥2)

)

(¥2)

(1+1)

(¥2)

(¥2)

(1)

@

@



Q. No. Value Points Marks

SECTIONC
_ 2 Mp[-3 2] [t 2
23. Given 3 o155 3|7 |a _1
2 1
Let R = then |R |=1 ()
302
-3 2
5=[5 _J then &= -1 )

s 2

Since R and Sarenon-singular matrices

R*and S* exist.
L AdGR [2 -1
. |T{3 ) ®
o1 _Adis_[3 2
5] |5 3 (1)

Now given

RPS =0
R RPSI= RO
ER P3=R70Q 4
Lt LRTR=1 1P=P
. F‘S=_1R _Ql @
pss™ = RIQ3
P=R7Qs™

[ I

25 15
=37 —Z2

(22)



Q. No.

24,

Flxi=sm 2x—x

or

or

Value Points

T T
——wxw—
2 2

Flxi=2eos2x -1

|
1
fixi=0 = t:n::152;a¢:=E

Frixl=—4sin2x

f"lx':E«E >0 at x:—g
T. . -
x:—E ispoint of loca minima

f"'x':—Eq,E-:U at x:g

m
x= A ispoint of local maxima

Locd minimumvaueis
f[_ E] = £+E
£ 2 £

Locd maximumvaueis

7 ™ '\JE T

G 2 0

OR

+
=

(23)

1]

Marks

(¥2)

@

(¥2)

@

)

@
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Q. No. Value Points Marks

Let h= length of cylinder
r = radiusof semi-circular endsof cylinder (*2)
1 nth
V= —
2

S=Tota surfaceareaof haf circular cylinder

=2 (Areaof semi circular ends) + Curved surface area of half circular cylinder + Area of
rectangular base. «y

1 3 1
=2 —mr” |+ — 127th |+ Zth 1
(37 )+3 o

=m?+im+2h

2
=:r|:r2+':|1:+2'r.:n:r—v2 (1)
Y. 2vim+21( 1
ds T r?
dr
ds (42 |y
I =0 = Ij:—2 (1)
’ T
2vin+2) 2
d3s =2n+ — -'__3_;}{)
a? T ®
dr?
. .. 3 I’II:+_},I‘L'
Sisminimumwhen 1 =—
T
im+21{1
= — {—m‘zh]
I 2
o m+2 [
= e m :
h _m
21 w42 1)

Whichisrequired result.

(24)



Q. No. Value Points

Marks
£l —lx-2)+2 z=2
25 -2 xs2
d—x x=72
| xi=
or 4 {xz—l x=2 )
To sketch the graph of abovefunction following tablesarerequired.
For flxl=d—x =2 & for f|x|=x2—2, x=2
-1(0f1]2
51410132
Alsof(x) = x2—2 represent parabolic curve.
x| 2|3 |4|5]|6
2 |7 |14 (23|34
2
v
4 3 4 \
Area :Jfliledx:J|:4-ledx+Jl.xﬂ-zldx
0 0 2
2 4
I2 }.','3
=dx—— +?—2x )
0 2
44 &2 .
=6+ —=—3q units
3 3

(25)



Q. No. Value Points Marks

4
Onthegraph | f 1 Idx representstheareabounded by x-axis thelinesx=0; x=4andthecurvey =T (x).
[i

I.e. areaof shaded region showninfig. (@)
2 dy 2
26. L—x® 2= —xy=2x
ds
d x 2
or __]!' Y= 3

p=-_*_ =212 (2

l1-::|g -x2 |
=t

= 41— x? )

Solution of diff. equationis

y«,,.'l—xz = f x* \,II].—JCE dx 1)

l—xz-

dx

=

. 1 .
= 5111'1;5:—[;5:«.,-'1—x2 +ESII'1_1 x]+c 1)

¥ 1—x° =%.f::in_l::c—;:cfwu'l—;ac2 +¢ 1)

When x=0, y=2(1)
2=c
- Solutionis

1. _
¥ 1—x? =?:=_:111 1;5:—3::*-|..'1—3c2 + 2 2

=

(26)



Q. No. Value Points Marks

27. Thegivenlineis
-6 y-71 z-7
3 2 -2
Let N bethefoot of the perpendicular from P(1, 2, 3) tothegivenline

=RKisay | ()

F(1,2, D
b — & >
B M B
Coordinatesof N= (3L +6,2A + 7-2A +7) )
D.R. of NP 3L+5,2A+5,-2A+4 (@)

D.R.of AB 3,2,2
Snce NP 1 AB
3BA+5)+2(2L +5)—-2(-2L+4) =0

or r=-1 @
Coordinatesof foot of perpendicular N are (3, 5, 9) (%2)
Equation of planecontainingline (i) and point (1, 2, 3) is ¥2)

Equation of planecontainingpoint (6, 7, 7) & (1, 2, 3) and parald tolinewithD.R. 3,2, -2is

(1)
3 2 -2
or, 18x—-22y +5z+ 11 =0. (@)
28. Given
Pix)
X
0
0
k
1
5 4k
2k @
3
k
4 _—
Zp; =8k
But s p=1 )

(27)



Q. No. Value Points

= 1{ =

| -

Probability distributionis

x:' p:’ p:'x:' p!-l’f
o 0 0 0
111
8 8 8
1
2 = 1 2 7
2
1 3 9
¢ il
4 4 4
s L1
8 2 )
. : N 1
Probability of getting admissionintwo colleges= 5
19
Mean = p = 2pyx = ——
2
. 51 (19
V = 72 = 1. .2— 2: _ —
anance =« Py —H . |}3
47
64
OR

Marks

D

@

D

)

1% IR

A

Three casesarise, when 2 ballsfrom bag A are shifted to bag B.

(28)



Q. No.
Casel:
Case?2:
Case 3:
@
(b)
©

29.

Value Points

If 2whiteballsaretransferred frombagA.

If 2 black ballsaretransferred frombag A

32 1
P'BﬁBﬁ I=:.[_~,.=:

If Lwhiteand 1 black ball istransferred from bag A
Probability of drawing 2 whiteballsfrom bag B
=P(W, W,). P(W_W,)+P(B,B,). P(W,W,) + (W B,).P(W,W,)

P(W,B,)=2| 2

[
o N NEN

_E"ii"|+l|" l"|+i"32"=i
“qles) 7les) 7les) 21

Probability of drawing 2 black ballsfrombag B
=PW,W,).P(B.B,) +P(B,.B,).P(B,B,) + P(\W,B,).P(B,.B,)

2121 174 3 413 2

- | ==t ==t ==
?[6 SJ ?[6 4] ?[6 5]
4

21
Probability of drawing 1 whiteand 1 black ball frombag B

?(4 l.l] 1[3.3 4} 4(3.3 3] 4
=zl |tzs|— Z|Tzs| — 7|
R . R T R B

2
c

1k

(29)

Marks

)

)

)

)

)
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Q. No. Value Points Marks

L et x no. of packetsfrom kitchen A aretransported to Pand y of packetsfrom kitchen A to Q. Then only 60
—X—Y packets can be transported to R fromA.

Similarily from B 40— x packets can be transported to Pand 40—y to Q. Remaining requirement of Ri.e. 50
- (60 X —Y) can betransported from B to Q.

Condraintsare Q)

40— x=0
40—y =0
Bl—x—yz=0
104 x4y 20 (1)
x=0, y=0

W

Objectivefunctionis.

Minmise z = Sx+ 4y +3(60—x—y )+ 4(40— x|+ 2(40— )+ 5(x+ y —10)
L.PRis

To Minimise. z=3x+4y+ 370 (@)
subject to condtraints

¥

-
. (20, 40
x=40 Loy =4n
s, AT \ )
- . W e £ x40
y =40 ”EE}R e o, Lty
a

i
r+y=a0 -

R TR
4
‘\‘ 1, 1% . (1)

[N} F L
(il

X+ y 210 +
20, yz0]

s

Feasible RegionisA B CD E FA with corner points
A (0,10) z=3(0) + 4(10) + 370 =410
B (0, 40) z =3(10) + 4(40) + 370 =530
C (20, 40) z=3(20) + 4(40) + 370 =590
D (40,20) z=3(40) + 4(20) + 370 =570
E (40, 0) z = 3(40) + 4(0) + 370=490
F (10, 0) z=3(10) + 4(0) + 370 =400 (@)
x =10, y=0givesminimum cost of transportion.
Thus No. of packets can betransported asfollows (1)

A B
F | M
} i )
B 3000

Minimum cost of transportationisRs. 400.
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Sample Question Paper - 11
M athematics - Class XI|

Time: 3Hours Max. Marks: 100

Q.1

Q2

Q.3.

Q4.

Q..

Q.6.

Q.7.

General Instructions

1. All questionsarecompulsory.

2. Thequestion paper consistsof 29 questionsdividedinto threesectionsA, B and C. Section A comprises of
10 questions of one mark each, section B comprises of 12 questions of four marks each and section C
comprisesof 07 questions of six markseach.

3. All quedtionsin SectionA areto beanswered in oneword, one sentence or asper the exact requirement of the
question.

4. Thereisnooveral choice. However, internal choice has been provided in 04 questions of four markseach
and 02 questionsof six markseach. You haveto attempt only oneof thealternativesin all such questions.

5. Useof caculatorsisnot permitted. You may ask for logarithmictables, if required.
SECTION-A
If Alisasguarematrix of order 3 suchthat [adj A| =64, find |A|.
If A, B, Carethreenon zero square matricesof sameorder, find theconditionon A suchthat AB=AC [0 B=C

Givean example of two non zero 2 x 2 matricesA, B suchthat AB = 0.

Iff(1)=4; f'(1)=2,findthevalueof thederivativeof logf(e) w.r.t x at thepoint x =0.

Find a, for which f(x) = a(x + sinx) + aisincreasing.

o135
Evauae, -ln lx] dx (where[x] isgreatest integer function)

d dy °
Writetheorder and degree of the differentia equation, Y = xd—i +a,|1+ d—i

(32)



Q8.

Q..

Q.10.

Q.11.

Q.12.

Q.13.

Q.14.

Q.15.

Q.16.

Q.17.

—

fa=i+j; b=j+k; c=K+i, findaunitvectorinthedirectionof a+ b+ ¢

A four digit number isformed usingthedigits 1, 2, 3, Swith norepetitions. Find the probability that the number
isdivisbleby 5.

The probability that an event happensin onetrial of an experiment is0.4. Threeindependent trials of the
experiment are performed. Find the probability that the event happensat | east once.

SECTION-B

5/2

(1 _ 41
Findthevalueof 2tan 1(gj+sec 1£TJ+2tan 1=

01
If A= {O O} , prove that (al + bA)“ =a"l +na"pbA wherel isaunit matrix of order 2and nisa

positiveinteger
OR
Using propertiesof determinants, provethat
a+b+2c a b
c b+c+2a b |=2(a+b+c)?
C a cta+2b
| | d*y
If x=asinptandy = b cospt, find the value of F at=0.
X

Find the equations of tangent lines to the curve y = 4x° —3x+5 which are perpendicular to the line

9y+x+3=0.

Show that thefunction f (x) = | x + 2| iscontinuousat every x IR but failsto bedifferentiableat x=—2.

X% +4
Evaluate J'# dx
X7+ X +16

]TJIQ + .'.
Evaduate J ﬂdx
0 l+cosx

(33)



Q.18.

Q.19.

Q.20.

Q.21.

Q.22.

Q.23.

OR

- X

S—de* —p2*

If ;, B E aretheposition vectorsof theverticesA, B, C of aA ABC respectivily. Find an expressonfor the

dx

areaof A ABC and hence deducethe condition for the pointsA, B, Cto becollinear.
OR

Show that the pointsA, B, C with position vectors 2f — j+k, | —3j—5k and 3 — 4] — 4k respectively, are
theverticesof aright triangle. Also find theremaining anglesof thetriangle.
a T x

Evaduate, J . L dx a,b=0
0a°cos® x+b?sin® x

Solvethedifferentia equation, ;ﬂ +y sec? X = tan xsec?X y(O) =1
X

OR

d
oxy+y? -2 Y =0:y(1)=2
adx
Inabolt factory machines, A, B and C manufacture respectively 25%, 35% and 40% of thetota bolts. Of their
output 5, 4 and 2 percent are respectively defective bolts. A bolt isdrawn at random from the product.

(i) What isthe probability that thebolt drawnisdefective?
(i) If theboltisfoundto be defectivefind the probability that it isaproduct of machine B.

Two dicearethrown simultaneoudly. Let X denote the number of sixes, find the probability distribution of X.
Alsofind themean and variance of X, using the probability distribution table.

SECTION-C

Let X beanon-empty set. P(x) beitspower set. Let “*’ be an operation defined on elements of P(x) by,
AxB=AnB v 4, BePX|

Then,

() Provethat* isabinary operationin P(X).

(i) Is* commutative ?

(i) Is* associative?

(iv) Findtheidentity eementin P(X) w.r.t. *

(v) Findaltheinvertibleeementsof P(X)

(vi) If oisanother binary operation defined on P(X) asA 0B =, 4w B then verify that o digributesitsaf over *.

(34)



Q.24.

Q.25.

Q.26.

Q.27.

Q.28.

Q.29.

OR
Consider f : R, - [-5, «) given by f(x) = 9x* + 6x — 5. Show that f isinvertible. Find the inverse of f.

A window has the shape of a rectangle surmounted by an equilateral triangle. If the perimeter of the
window is 12m, find the dimensions of the rectangle that will produce the largest area of the window.

Make a rough sketch of the region given below and find it’s area using integration

Every gram of whest provides0.1 gm of proteinsand 0.25 gm of carbohydrates. The corresponding valuesfor
riceare0.05gmand 0.5 gm respectively. Wheat costs Rs. 4 per kg andrice Rs. 6 per kg. Theminimum daily
requirementsof proteinsand carbohydratesfor an average child are 50 gmsand 200 gmsrespectively. Inwhat
quantitiesshould wheat and rice bemixed inthedaily diet to provide minimum daily requirementsof proteins
and carbohydratesat minimum cost. Framean L.PP. and solveit graphicaly.

1 -1 1
fot A={2 1 -3],findA*andhencesolvethesystem of equations
1 1 1

X+2y+z=4
-X+y+z=0
{(x, y);y? < 4x, 4x% +dy? < 9}
X-3y+z=2
Find theequation of the plane containing thelines,
r :i+j+)\(iA+2]—I2) and r :iA+]+p(—iA+]—2IA<)
Find thedistance of thisplanefrom originand alsofromthepoint (1, 1, 1)

OR
Find the equation of the plane passing through the intersection of the planes,

2x+3y—-z+1=0; x+y—-2z+3=0 andperpendicular theplane 3x—y—-2z-4=0.Alsofind
theinclination of thisplanewith thexy plane.

Provethat theimage of the point (3, -2, 1) intheplane 3x— y + 4z = 2 liesontheplane, X+ y+z+4=0.

(35)



10.

11.

MARKING SCHEME

SAMPLE PAPER - 11
Mathematics - Xl|

ValuePoints

SECTION A
+8

|A|#0/Aisnonsingular
Alexigs/Aisinvertible

a<ly o] 2o

Fa | —

a>0
0.5

order 1, degree 2

1 /- ~ -
+— i+ 3+ k|
v3

1
4

1-(0.6)°
SECTION-B

oGl

(36)

Marks

@)

@)

@)

@)

@)
@)

(V2 v2)

@)

@)
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Q. No. ValuePoints Marks

5%
=2 tan T 1 + zec ‘ | 1
-1 1 7 1)
578
E
—2tan Y -2 |4 tan! |
40/ 1)
(13" 1)
=2t '1|—|+t ‘1|_
39 e
N 1
= Jtan |—|+t |—
| -y
2
a3 afl
=t — |+t —
- -1 “ (T’] 0
g
af 2 9] _1[1]
= tan —x—|+tan —
3 8 7
= tan ! EJ+tan_1[lJ
4 7
301
4l 2t7
= tan 3 1
1-Zw—
47
21+4
1 =28 ‘ 14y
=t e i1l=—
- = -y (1)
28 )
01
12. A=
0 0
forn=1

(37)



Q. No. ValuePoints Marks

LHS=al + bA,RHS=al + bA
o Theresultistrueforn=1 (1)
Le  (al +bA) = &l +k a*'bAbetrue
Now, (al +bA)<? = (a +bA). (a +DbA) ¥2)
= (ka&~*bA +al) (al +bA)
= ka bA+ka&tbh?Az+a*l]+abA
(@ +bA)*t =  kabA+a*ll+adbA

(a+bA)k+?

#b(k+ 1) A+ ] [amﬂ =[E ED %)

= (a + bA)" a'l + na"* bA
istruev ne N by principleof mathametical induction. €2)

OR

a+b+2c a [
0 h4+c+2a b
0 a c+a+2h

C,—C *¢C +C,

Za+2b+2c a
=|Za+2b+Z2c b+c+2a b o)
Za+2b+2c a c+a+2h
1 a b
2la+b+ci|l b4c+Za b
1 a c+a+zh

@)

R,>R,-R,R, > R,—R;

1 a b
=2la+b+c!{0 b4+c+a 1]
1] 1] b+c+a

@)

) - - . §
=2la+b+c)llbretrall =2la+b+c) 1)

d d
13. —x=ap cospt —y=—bpsin pt
dt dt

(33)



Q. No. ValuePoints Marks

dy
dr g b
—=—=—tanpt
& dx e T ®
dt
d4y 4 dyJ d [dy] dt
—_— = | = —_ | —
R dx[dx at L) ax (1)
:—[_—tanthx
a ap cospt
-b 5 1
=—1p . sec” ptx—zecpt
) P P " P %)
djy = _b'sec3 t _ b
= W PO P ®
14. LetP(x,Y,) bethepointonthecurve y = 4x° — 3x+ 5 wherethetangent isperpendicular totheline 9y + X+ 3=0
= oy =4x] —3x,+5 9
dy 2 dy 2
—=12x"-3 = |— =1dx -3
= dx * [ dx J':xl,.h ) A (2
Sopeof alineperpendicular to #y +x+ 3= 0is9
12:¢ -3=9
= Two coresponding pointsonthecurve y = 4x7 - 3x+5 are(1, 6) and (-1, 4). €2)

Therefore, equationsof tangentsare
y—4=3x+1 = 9x—y+13=0 and y—-6=%9x-11 = Sx-y-3=10 (1%2)
15. Lee f(X)=|x+2]

7 X+ 2, ra-2 9
| xi=

= —lx+ 2 x -2 ?
When x> -2 or x<-2, f(x) being apolynomial functioniscontinuous. €2

We check continuity at x=—2

lim flxi= lim—-ix+2/=0
x—adT =2

(39)



Q. No. ValuePoints Marks
lim flx)= lim{x+2)]=0
-2 r——2
Also f(-2)=0
= f(x) iscontinuousat x=—2 (1)
= f(x) iscontinuous¥ xe R C2)]
Now, Wecheck differentiability at x=—2
LHD ax=-2

- fl=2) _o—
- g A=) x-2-0

— -1
F——2 x—||_2.| K—s—d x+ 2— (1/2)

EHDatz = -2
lim f(x)-f(-2) lm X+2—D_1

_ _ - ()
x—=-2Y x-(-2 x—>-2 x+2

= f(x) isnot differentiableat x=-2 (*2)

i x? 44 oo | 1+4/x?
6. Sxtaxtate T X H1+16/x

dx )

4
Letx——=t¢t
x

- [l+i2]dx:dt
En

pl

@)

2 2

16
+—-8=t
P

and x

1 - 47 1
:gt'anl [ —;]K§:|+C 1)

_ L x4
3 o 3x - (72

(40)



Q. No. ValuePoints Marks

nfl ! )2 ! )
* X4 smx s x4+ 2sm*y Cos'ig
17 | —cbc= | (l)C (1/)
' - 1+cosx ° }szi 5
T2
7 o
_ a2
=3 +I xsec ty de+ +I tau:dx (1)
0 0
2
1 tan = w2 tan = dx LE X
=—|| x 12 - | 12 dx [+ | tan —d=x
2 — [ i (1%9)
2 o 2
f2
= ItﬂllT )
= lo
bl
== (2)
OR
» X
I c dx
§_4e* — el
Let " =t a
e'dr=dt

Y.
©y5-4t-t? (3

dt
_ dt _ I dt
dt

J- 2 4at-5) o ftr2 - (37

-
-
-

*
*

1I||3|2_|t_|_2|2 (1)

(42)



Q. No. ValuePoints Marks

A (t+ 2
=5 | .|+C (1)
| ¢x+l 4
= =11 3 C (1/2)
1] = —
18. area&ﬁBC:E AB x AC D
11(= - - -
=5 b—a|x| c-a (¥5)
1|2 = == = - e e e
=5 bxc—axc—hb=xa|==laxb+bxctoxa (1)
If A, B, Carecollinear thenareaAABC =0 C2)
1= = = = = =
= E axb+bxc+oxa =0
e e e e
= axb+hbxct+oxa =0 C2)
s T T T S S
= axb+bxc+cecxa=0 €2)
OR
— - ~ P - — ~ - ~
Wehave, AR =—i-21— 6k BC=2i —1+k and CTA=—+31+5k 1)
- - —
AR = 441, BC‘:«E, ‘m‘:ﬁ
— — —
Snce |BC |+|CA = A&,B‘ A, B, Cformatriangle. C2)
Also, BE.C12—2—3+5:D . BCLCA = < EC‘A:g. C2)]
e ABCisarighttriangle.

(42)



Q. No. ValuePoints Marks

= S S
oop ABAC _Li-2j-eklli-3j-5kl_ 35 [35
= || = 41
|| V41 435 J41 435
35
A=cos?| |2 Q)
N 41
= AP N BN
op. BABC _Wa2iesklli-5-skl_ 6 [6
=+ = 41
EA | |BC m£ mq“l@
_ &
= B:cosl — @
Va1
T
19 Lt I=| x dr ab >0
5 alcos?x+bisintx ’
n a a
" - L L
I=|—5—— > dr | | flxide= ] fla—xide
v cos M-y I+he sin m—x| . .
0 1] 0
T
y M-
I=| e
5 a% cos® x+bsin’ x
K 1
= 2= ———dx )
Y 4" cos r+b%an“x
Wz 1 2 P
=3 dl=2n| —— s——dx |as | flxldx=2| fizlif f(2p-x)= fix) Q)
* a‘cosx+b%mmCx - -
0 0 0
s 5
= I=m| %d}: |Dw Mum and Den. bycoszx' )
Y +b%tan” x
“I=7n| at put tanx=t = secxdx=dt
AR *2)

(43)



Q. No.

20.

ValuePoints

&

dx

=

=

oL
ofa) e |22
b b
&0 2
-2 tm—l[b_t] _T
ah a /g 2ah
I= 2
2ah

—+ ‘_l."!':l'i':ll2 x=tanx .":Cf:Cz x

I1F= Elsecz xdx — IEJ;anx

t t 2
ye = jf: " tanxsec” x dc+ ¢

=|l+cC

I=|e' tdt put tan x =t
I=tn::1"—jn:JL dt

I=te! —e! =(tanx—1 ™"

las a, b =0

= sec? xdr=dt|

Solutionis =y &' = (tanx—1 ™™ +¢

Now
=

y(0)=1
1.e=(0-1)€e+c
c=2

ye™ = (tanx—1e"™ +2
o1 ar oy

y=ltanx—1+2.¢"

OR

(44)

Marks
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Q. No.

21.

ValuePoints

Let

Then

gy’ +2xy)

el 22

y = VX

P V4 X

dx
dv |:v 22 4 2yx?

v — =t
x 2x

2v+2xd—v: AY +1:.:f2
dx

1 2 I
2 o S
dx Ve x
"1 !
2| —dv=| —d
v s X
=log|x |+c
2x
=log |x |+ c
=1, v=2
c=-1
—_2:{ =log | x |—1
F
3 2%
7 1-log |x|
E, = theboltismanufactured by machineA
E, = theboltismanufactured by machineB
E, = theboltismanufactured by machineC
A = theboltisdefective
25 35 40
PIEl = —, Pl:E:2 = — PIE3 = —
100 100 100

Marks

(9

(2

D

@)

(2

()

()



Q. No.

22.

ValuePoints Marks
(i) Now defectivebolt could befrom machineA, B or C
5 4 2
PIAE||l=—,PIA|E,|l=— ,PIA|E;|l1= — Y5
[E11'= 155 [B2]= 355 P14 |Bs = 155 )
PIAI—25><5+35><4+40><2 L
= T 100 100 100 100 100 100 ()
= 0.0345
(it) Werequire probability that the bolt ismanufactured by machine B giventhat bolt drawnisdefective
i.e., P(E,/A), Soby Baye'stheorem
35 4
100 100
PIE,jAa =
- 2= S5 4 a0 2 @)
X + >< + X
100 100 100 100 100 100
140 28
Vi ®
345 69
Hee x=0,1o0r2
5 5 25
Flzg=0l=z=—x—=— 1
S S 1 (2
10
Pla=1l=—xn—x2=—
36
P|X=2|=lxl=_
& 36
probabihty distribution table of x 15
b4 ; 0 1 2
. 25 10 1
F ; £ ek —_ 1%
®) 36 36 36 (7

(46)



Q. No. ValuePoints Marks

Hy | Py _Plxlel P Ey FiE;
25
1] — 0 0
36
| 10 10
E13) E13) 1) ¢
1 2 4
2 % = = 1)
E10) E13) 1)
1 , 14 7
Lp.x = =— |Zn.x — =
Pe% 3 | PN T3 T
Now, mean(x)= Tp x, =+ (2
T o1
Var(X) = Tpoxde—(Tpox 1 = —
) Pi% Pl T8
5 )
17 *2)
SECTION-C
23. (i) **’ isabinary operation on P(X)

asitisafunction from P(X) x P(X) to P(X)
‘“** isabinary operationonP(X)as (1)
A,B, P(X);A* B=An B asobeongstoP(X)
(i) “*” iscommutativeas,
A*B=ANnB=BnNnA=B*A ¥ A,Be P(XX) D
(iii) “*’ isassociativeas,
A*B*C)=An(BnNC)
=(AnB)nC vA,B,Ce P(X) D
=(A*B)*C
(iv) X istheidentity elementisP(x) as, X * A= X N"A=A=ANnX=A*X % AeP(X) (1
(V) Let A beaninvertibleelement in P(x) w.r.t *
= ABePix) st A¥B=B*4=3 s (i)

ANB=BnA=X = XcA
= X=A(@sAcX)

Since no element of P(X) other than X satisfies (i), X istheonly invertibleelement of POX) w.r.t.* (1)
(vi) oisanother binary operation of P(x) withAoB=AuUB

(47)



Q. No. ValuePoints Marks

Now, Ao(B*C) =A (BN Q)
=IAUBIMIALCHFABCePix)
=AcBI*AcRE)

[or,( B* C)oA=(B0oA)* (CoA)]

OR
Sol. fisl-1

Let  xy,x; R, suchthat fixg I= flxo
2, ¢ s _ 0l e <
Ox +0x) —5=9x] +0x, -5
_— 2, = _

'}‘:1 _.-fz ”9}:1 +9}S2 +|5 I= E'

= X —x=0 a5 9 +5,+6=0

Il = JCQ
fisonto
Lete y=€e[-5 ]

Supposef(X) =y i.e 9x®+6x—5=y

SJ¥+E=1 >
yT (2v5)

Solvingfor xtoget = =

.1,I'y+6—1
3

Since, x= ek, foryel-5=
fisonto
o R il |
i L. [5,==1— FE_ 13 given as f ll,y_lzfl (1)

24,




Q. No. ValuePoints Marks

3x+2y=12 (given | = y=12;3x (D)
. W3 2
Ma><|m|zeA:xy+Tx
12-3x" 3 x?
— A=x[ 5 J+ 2 1)
2
= Azﬁx—3i+£x2
2
-::IA_6+'X—6+~..'§"
= & ‘ T2 ‘ * ()
o _ o o . 12 12
dx —6+4/3 643 4
A _—6+43 .
e ®
12-3x 1 36
= =_|12-
ERE 2‘ 6—\@,.‘
18 18- 643
= bl = 1
s 43 6 D)
. . , . . 12 -
= Areaismaximum and dimensionsof thewindow are m and M m €2)
6—+3 6—3
25.
! a

(49)



Q. No. ValuePoints Marks
1

Point of intersectionas % = > 1)
1 El
] 1 2 .
Required area= an&dﬁﬁg J1U9—4K dx (1%9)
2
32 |2 g 9 oy ) 32
=2 4| +|xo-4x?+lsin 1 M
30, 4l 2 ET
4 1 1(97 g 41
=22 — 4|22 2-Z8in" < |
3242 4122 2 3,
2 9 2. 1
=2 £+—:r——S1n'1— Q)
12 16 8 3
26. Supposex gmsof wheat and y gm of ricearemixedinthedaily diet.

Asper thedata, xgms of wheat and y gramsof ricewill provide0.1x+ 0.5y gmsof proteins
= 0 1x+ 005y =50

X+ =50
10 20

Similarly 0.25x+ 0.5>200

=

22 =000
42

Hence L.PPis

o dx | by
mzeZ=——+—— !
Minimize 1000 1000 C2)]

subject tothe constraints

2

(30)



Q. No. ValuePoints Marks

(0, 1000)
A

112,400 5
2
Y- 20
¥
Thefeasibleregionisunbounded and hasverticesA (0, 1000), B(800, 0) and P(400, 200)
Point VValue of objectivefunction, Z
4 t
— 200 x0=32
(800, 0) foog - 1000
(400,200)  —dmD + 300 =28 @)
’ 1000 1000 o
(0,1000)  ——x0+—_x1000=4
; 1000 1000
Clearly Zisminimumfor x=400 €2)
i.e.,, Wheat =400 gmandrice=200gm
27. Wehave
1 -1 1
A=12 1 -3
1 1 1
Now, |&|=11+31+1124+31+12-1/=10=0 @)
= Alexists
4 -5 1]
= matrix of cofactors C=|2 0 -2 (1%2)
205 3
4
= adf A=C'=|-5 0 5 %)
1 -2 Z

(51)



Q. No.

28.

ValuePoints

1 RN
= al-" ladjal==—|-5 0 3
|4 10

1 -2 3

Now thegiven system of equationsisexpressible as

1 2 1]z 4
-1 1 1||y|=|0
1 -2 1|z v
x
= A'X =BwhereX = | ¥
T
|
and, EB=|0
2
i ‘t_l
= x=a'l" B
_(a 1 B s (at) " = (a 1]
x| 4 2T 4
— | -5 5|0
= Y=g
z 1 -2 3|2
4 -5 11
1
:1—2 o -2
2 5 3]

9 2 ¥
= x=§,y=g,z =3 intherequired solution.

n = +2-&t)x|-f +7- 2k isnorma totheplanecontaining

n

r=i+1+nli+2]-k)
and r=i4 ':,—?+]—212_.|

(52)

Marks

()

()

(2

(2

(2

(9



Q. No. ValuePoints Marks

-~ n L.

i1k
= n=(1 2 -1
-1 1 -2

=fla+1)-jl2-1+kl+2)
n =%+ 343k 2

Bothlines (1) and (2) passthrough ; + 3

= egns. of the planecontaining (1) & (2)
is, rn={+]n )
is rlo3f+3+3k) = +5 -3 + 37 + 3k
e ~ ~ ~
= r(—&' +3j+3k)=—3+3
= rl-% +37+3k)=0 &)
or, —Ax+3y+3z=0 o x—y—-z=10
Sincethisplanecontainstheorigin, itsdistancefromoriginiszero. (@)

Distanceof theplane r .- 3 +3j+ 3k |= 0 from (1, 1, 1) i.e f}’+]‘+1}],is

F+j+k -3 4343k )| [-3+3+3| 3 3 1
- e Jorors | V27 33 B 0
OR

Equation of family of planespassing throughtheintersectionof 2x+3y —z+1=0; and x+p-2z+3 =01z,
2x+3y—z+1+A(x+y—22+3)=0 L, (i) 1)

asplane(i) isperpendiculartoplane x +y— 2z +3=10

2+ 4)3+EB+r)=1+1-1-21]-2)=0 (1)
= 6+34—3—-2+2+44=0
. X 5
N 5+61=0 = h=—% ()

(33)



Q. No.

29.

ValuePoints Marks
Subgtituting in (i), areobtain,

|:2—g:|x+|:3—g:|y+|:—1+2><g:|z+1+3|:;;:|:[]

= 7X+13y+4z =9 istherequired plane. (@)
Let g betheinclination of thisplanewith xy plane(i.e. z=0) C2)

THO+13=0+4 =1 4
= cost = = 1

2 26 @

Coa
= 0 =cos | —— 1

) &
Equationsof thelineperpendicular theplane 3x—y+4z=2 ... ()
and passing through (3, -2, 1)
_ x—3_y+2_z—1_} . 1
is T 1 4 (i) )
Now, (34 +3—h—24%+1) isagenerd pointin (ii)
Thefoot of perpendicular from (3, -2, 1) totheplane (i) . ()
isthepoint of intersection of (ii) and (i) (2
= 3030 +3)-1l-n-2)+4lan+1)=2

. .o =1
= 26h=-13 = A= ry Q)
i 3 3 b
= foot of perpendieular | 5o 1 | C2)]
LetImageof (3,2, 1) inthegivenplanebe(x,, y,, z,)
n+3 y—2 =3 z1+1
= — = — = —1

= 2 2 2 z° 2 @)
= x=0y,=-12=-3
= Imageof (3,-2, 1) intheplane 3x— y +4z =2 is(0,—1,-3) (1)
whichliesontheplane x+ y+z+4=0 (as0-1-3+4=0) D

(4)
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Sample Question Paper - 111

Time: 3Hours Max. Marks: 100

General Instructions:
1.  Allquestionsarecompulsory.

2. Thequestion paper consistsof 29 questionsdivided into three sectionsA, B and C. Section A contains 10
guestionsof 1 mark each, section B isof 12 questionsof 4 marks each and section Cisof 7 questionsof 6
markseach.

3.  Thereisnooverdl choice. However, aninternal choice hasbeen provided infour questionsof 4 markseach
and two questionsof six markseach.

4.  Useof calculatorsisnot permitted. However, you may ask for Mathematical tables.

SECTION-A
3 . . 2x 3
1. Let f:R-4-=¢ - Rbeafunctiondefinedas f (X)=—, findf?*: Rangeof =R -{-=
5 S5x+3 5
2. Writetherangeof onebranch of sin™x, other than the Principal Branch.
—8ily COSX

cosxy  sinx) 1! ,
3. IfA= ,flndx,0<x<zwhenA+A =

4.  If Bisaskew symmetric matrix, writewhether thematrix (ABA”) issymmetric or skew symmetric.

5. Onexpanding by first row, thevalueof athird order determinantisa, A, +a,A , +a_ A .. Writetheexpression
for itsvalue on expanding by 2nd column. Where Aj; isthe cofactor of element ;.

l+cotx

6. Writeavaueof J— dx
x+logsm x
i i+5cosx
7.  Writethevaueof J log [—} dx
! A+San x

—

8. Let aand b betwovectorssuchthat | a|=3and|b =§ and 5 x p isaunitvector. Thenwhat istheangle

between aandf)?

9. Writethevaueof f(] x I2)+ ](12 x f)+ IA<G x iA)

(56)



10.

11.

12.

13.

14.

15.

16.

17.

— —

a+b

—

a

!

+

For two non zero vectors a and b writewhen holds.

SECTION-B

Show that therelation Rintheset A = {X x DW, 0< x<12]} givenby R ={(a,b): (a- b)isamultipleof 4 is
anequivalencerelation. Alsofind theset of al elementsrelated to 2.

OR

Let* beabinary operation definedonN x N, by (g, b) * (c, d) = (a+ ¢, b+ d). Show that * iscommutative
and associative. Also find theidentity element for * on N x N, if any.

Solvefor x:
_ -1 _ +1
tan l[x_]mn [_]_ <1
-2 i+ 2 4

If 8, band c arereal numbersand

Show that eithera+ b+c=0ora=b=c. b+c c+a a+b
- c+a a+b b+c|=0
If f(x)= ﬁm, if x<5 atb b+c c+a
a+b, if x=5
Xx-5 .
——+Db,if x<5
x-§

isacontinuousfunction. Find a, b.

If x¥ +y* =loga, find ﬂ
dx

Uselagrange’sMean Val uetheorem to determineapoint Ponthecurve y = y/x - 2 wherethetangentisparallel to
thechordjoining (2,0) and (3, 1).

r 1
Evaluate: J coslx—alcoslx—b|
OR
[2435I0X op
Evduate: J—.e e
14+ cosx

(57)



18.

19.

20.

21.

22.

23.

24,

25.

If 3 and b aeunitvectorsand g istheanglebetween them, then provethat Cns2 = %‘3'+h"

OR
If arethediagonalsof aparalelogramwith sides, a and b indtheareaof paralelogramintermsof

and hencefindtheareawith d, =i +2j+3k andd, = 3i - 2j +k.

Find the shortest distance between thelines, whose equationsare

x—8 _ y+9 _ 10-z and x—15 _ 58-2y _ z—5.
3 -16 -7 3 -16 -5
A bag contains 50 ticketsnumbered 1, 2, 3, ........ , 50 of whichfivearedrawn at random and arranged in ascending
order of the number appearing onthetickets (x1 <Xy < X3 <Xy < x5) . Findthe probability that x, = 30.

Show that thedifferentia equation
2y E:"’r"”dx+'y—2x g " vy =01z

homogeneousand find itsparticul ar solution giventhat x=0wheny=1.
OR

Find the particular solution of thedifferential equation ;ﬁ +ycotx=2x+x° cotx, x# 0
g

- =

giventhaty =0, whenx= %

Formthedifferentia equation representing thefamily of ellipseshaving foci on x-axisand centreat origin.
SECTION-C

A letter isknown to have comefrom either TATANAGAR or CALCUTTA. Ontheenvelopejust two consecutive
letters TA arevisible. What isthe probabiity that theletter hascomefrom

(1) Tatanagar (i) Cdcutta
OR

Find the probability distribution of the number of white ballsdrawn in arandom draw of 3 ballswithout
replacement from abag containing 4 whiteand 6 red balls. Also find the mean and variance of thedistribution.

Find the distance of the point (3, 4, 5) fromthe planex +y + z=2 measured parallel totheline2x=y=z.
Using integration, computethe areabounded by thelinesx+2y=2,y—x=1and2x+y=7

OR
Find theratio of theareasinto which curvey? = 6x dividesthe region bounded by x? + y? = 16.

(38)



26.

27.

28.

29.

Evduate:

A point onthe hypotenuse of aright triangleisat adistance‘a and ‘b’ from thesidesof thetriangle. Show that the

3
minimum length of thehypotenuseis [aZ 34 b2/3]5 .

Using e ementary transformations, find theinverse of thematrix

1 3 -2
-3 0 -5
2 5 0

A furniturefirm manufactures chairs and tables, each requiring the use of threemachinesA, B and C. Production of
onechair requires 2 hourson machineA, 1 hour on machine B and 1 hour on machine C. Eachtablerequires 1 hour
each on machineA and B and 3 hours on machine C. The profit obtained by selling one chair isRs. 30 while by
slling onetablethe profitisRs. 60. Thetotal timeavailable per week on machineA is70 hours, onmachine B is40
hours and on machine C is90 hours. How many chairs and tables should be made per week so asto maximize
profit? Formulate the problem asL.PP. and solveit graphically.

(39)



11.

Value Points

-1
1. I |=
J 2—5x

4. Skew symmetric

Marking Scheme
Sample Paper - 111

SECTION-A

T 3w
2. 2 (or any other equivalent)

S ajpfiygtaphag+thpiag

Marks

3 T
==
' 3

6.log|x+logsinx|+c

T
7. Zero. 8. 7 91
- -
10. a and b arelikeparalld vectors. 1x10=10
SECTION-B
1 f_llx'= 3 2 [EB—H} (or an ' x=o
. 7y 1303 y other equivalent) 3. 7
(i) since(a—a)=0isamultipleof 4,vac A .. Risreflexive Y
(i) (@b)e R = (a—b)isamultipleof4 = (b—a)isalsoamultipleof 4
= (b, e RvabeA = RisSymmetric 1
(i (ab)e Rand(b,c)e R = (a—b)=4k, ke z
(b—c)=4dm,me z vab,ceA 1
= (a-¢)=4k+m),(k+mez.. (ac)eR
= Ristrangitive Y%
Set of al elementsrelatedto 2 are
{2, 6,10} 1
OR
()] vab,c,de N, (ab)*(c,d =(a+cb+d)
=(c+ad+h)
=(c,d*(ab)
= * iscommutative 1

(i) [@b)*(c.d]*(ef) =(a+cb+d*(ef

=(@a+c)+e (b+d+f)
=(a+c+eb+d+f)
=(at(cte),b+(d+f)

vab,cdefeN

=(a,b) * [(c,d)* (e f)] * isassociative 1%

(60)



Q. No. Value Points

(iii) Let (e, f) betheidentity element, then
(ab)*(ef)=(ab)
= (@at+teb+f)=(ab) = e=0,f=0

but (0,0) ¢ NxN
S0, identity element doesnot exist

x—1 x+1
12. Wehave tan 4 %—=2 x+2 L_T7
_x—l x+1 4
x—2 x42
o xlx—24xi-x-2 T
= at ==
xt—4- 2 +1 4
- 2x2—4_1
-3
7 2 1 1
= 2x'=1 = x*=—,x=1—
2 2
b+c c+a a+b 1 c+a a+b
13. c+a a+b b+4+c o —»cp+eop+oy 2la+b4cl|l a+b b4c (=0
a+k b4+c cH4a|=0 = 1 b+c c+a
R 3R._R 1 c+a ab
2 2 I = Zlatb+c) |0 b—c c—al=
E;—E;-F,
0 b—a c—b
3 2 2
= Zla+b+cil—-a®" -b" =" +ab+botcal=0
= —fat+btella—bF+b-—cli+lc—al|=0

= atb+c=0cra=b=c
dim flxi=-14+a
14. dim 7
f(5)=a+b
dm Flx=7+0b
x—at
-l+a=a+b=7+b
b=-1a=7

L4

(61)
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1%

Yo

1%
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Q. No.

15.

16.

17.

ValuePoints
Let u=r’andv=y" = u+v=Iloga

du  d .
- TH=0 (i)

logu=ylogx

1du dy

i | il
= o & x+ agx
= %= x"'[£+lngx£i|

logv=xlogy

ldw xdr

= 4]
= v dr ydx+ngy

dv | x de

B
= o7 ydx+ DE.}’}
0) = yo' oy 2 log xd—y+ Pl d_y+ yilog y=10

dx dx
dy | yxeytlogy
= I a=-1
dx xy* ™+ x¥ logx
@) Since(x—2)>0in[2,3] s0 7l{x)= 4/x -2 iscontinuous
1

i (x)= exissforal » = 2,31 . f(X)isdifferentiablein (2, 3
I N : @ 23)

Thuslagrang' smean va uetheoremisapplicable;

I:J.

Thereexistsatleast onereal number cin (2, 3) suchthat

oo Flal- ezl 1 {1)—0
Flel=—r——— or = = 24c-2 =1
3-2 Zic—-2 1

1 ; ) e
c=2 +Z =2.25e12, 3] = LMVisveifiedandthe

reg. pointis(2.25, 0.5)

X

coglz—alcosix—th) sin (h—al

1

sinlb—al

1 1 sanllx—al-lx—hl
J coslx—alcoslz—1)|

. J |tan (x— a)—tan(x — b)]dx

(62)
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Yo
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1%
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Q. No.

18.

Value Points

1 ; . . .
=f[log|sec'.x—a.||—log|sec'.x—b.||]+|:
s b —a)

B 1 . secix—al ‘e
or, Csinfb—al 8 secix—h)

OR
I:J‘mex%
l4+cosx

-l ! ;
:J " MY expdx
| 1+ cosx 1+ cosx

. 9 251'11E |:|:|sE
:J + LR L
2|:|:|s2£ 2|::|:|s2£

2 2

=J|SEE2£+tE|.t‘1£ e 4z
\ 2 2/
x .XJ"E = - f f * _ i E]
Etang.e +C S Flxle Flrletde = flxle” + o
R R 22 -
at+h =|a+h| —a +h +2a.h
=|a| +|b| +2|a||b|coz@
=1+1+2.1.1.cosd
. 4 8
=2l +cos8)=2.2 cos E
2 o
. a "
= —|la+h| =cos*— = cos—=—
OR

(63)
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1%

Yo
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Marks

Q. No. ValuePoints
Let ABCD betheparallelogram with sides aand b

I c
%
d
__’
: 7
& 2 E
a

d=AC=a+h andd,=DB=a-b 1
Now dlxd2:|a+b|x|a—b|‘:2axb‘
- = - =
= EII’EEL| |g;m= axhb|=—|dy=d, 1
Whend, =7+ 2j+ 3kand d, =% = 2j+ k
ik
- dpedy =1 2 3|=87+8]-8k 1
3 -2 1
1
areaOfllgm=§|:1.182+83+82:|:4ﬁ5q.u 1
19. Thegiven equationscan bewritten as
x—8=y+9:z—llil and x—lS:y—EQ:z—S 1
3 — 14 7 3 8 —5
Theshortest distance betweentwolines r = a;+ by and r =a,+ub, isgivenby
7]

|az—al |.|‘I:|1><1:|2 |

al. =

By by

Here a, = (8,-9,10) a; =(15,29.5) = a,—a, = (7.38,—5) ‘
i k||

andh;:[3,_15,7‘|and};.:;=[3,3,_5|= b;xh;;: T 16 7
308 — 5

(64)



Q. No.

20.

21.

Value Points
= 24 4360472k
op _ 168+1368-360 1176
WSTR+ 120645184 34
Since x =130 Loxm, X%y 230 and xy, x5 > 30

Required Probability is

_29 1 20 a0
= 0g. gy CE/ Csq

2828 1 2019
__21 1 21
504045 47 44
54321
551
15134
dx  2xe™ -
Hefe—=—fy
dy  Zye
2x e - wlixe® -y
Let Fix, ¥i= M thet Fidx, jl_y|= M
Eyﬂw 1'2}?&”‘”'

= F(x, y) isahomogeneousfunction of degreezero, thusthe given differential equationisa
homogeneousdifferentia equation

dx d
Put X=vy to get —= V+y—fLr
dy dy
dv  2ve' -1 dv  2ve” —-1-2we” 1
V4 y—= ar y— = =-
dy 2e¥ dy ze¥ 2e¥
v dy v
detdv=—— = Ze +lng|y|=|:
¥

x=0,y=1or, Eex’r"’+lng|y|=c

= c=2 2&’“”}"”+10g|y|=2
OR
Hereintegrating factor = ¢/eotxde _ logsinx _cn o

.. thesolution of differential equationisgivenby

y.sinx :J 25+ x°Cot %) Sin x dx

(65)

Marks

1%,

Yo

Yo



Q. No. Value Points Marks

=J 2x Sin xdx+J % Cos x dx

:J 2x Sm xdx+xgsinx—J 2xsin x dx +c

— w2 sinx 4 e ——— Q) 1

Substitutingy =oandx = n/2 , weget

2

D=ﬂT+ Lc  or t:=—113,/4 ¥
@)= ysinx=x°sin x—m2/4
2
or y:xg—’TCnsec x 7
22. Equation of thesaid family is

2 2

& F

2l b2

Differentiatingw.r.t X, weget

2
E.Fz_‘}?ﬁ:nuriﬁ:—b

a2 bhZdx xdx  a?  ysnx 17
dy
Nay T (W
2L -0
) dr® e dx
2 2 11/2
or Xy —f +x (%] %‘F =0
SECTION-C
1
23. Let E,: Letter hascomefromtatanagar .. FPE; = 5 Yo
1
E,: L etter has come from calcutta PiE; = >
A: Obtaining two consecutiveletters“TA”

P(AIE) -2_L {Total possiblities TA, AT, TA, AN, NA, AG, GA, AR = 8,
4

favourable=2} 1+1

1
P(AIE,) =3 {Tota possiblitiesCA,AL,LC,CU,UT, TT, TA=87favourable=1} 1

(66)



Q. No.

x Pzl xPlx! x*Plx

1] 1— 1] 0
iﬁ 1 1

1 — — —
2 2 a

, 308 1
10 10 10

s L3 2
30030 30

I 36/30 60/30=12
; 3B O18 6

Mean=% ypix|l="—_—-_—_ -~ -12
315 5

Variance = 3 x2P(x) - [S =P (x) [

36 14

—= r 056
25 25

ValuePoints
FIE, IPIA|E )
P'El |.|.":".|.'= 1 | 1
P'EI'P'ﬁlE1'+P'E2'P'4‘E‘;|E—2'
11
__ 24 7
11 11
- == 1
>4 27
PIE2|A-:1—1:i
11 11
OR
Let x = Number of whiteballs.
G
Fix=0i= m':3 =M=l
c, 1088 &6
px=b=4qﬁg=43ﬁ3=l
W 1088 2
H
px=b=4%ﬁq=43ﬁ3=j_
1”.;3 10,98 10
4
P'X=3'=mi=£=i
c, 1093 30
Thuswehave

(67)

cottect ExPix

cotrect Eng'x'

Marks

Yo
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Q. No. Value Points Marks

24, AB ispardlée totheline 2x=vy=1z
Xy E
_— = = 1
o Y21 1 &
X ¥y E
o —===—
1 2 2
= EquationofABisJr_g:"y_dl:z_5 1
1 2 2
For somevaueof A, Bis(A + 3,2\ + 4, 2\ + 5) 1
Blieson plane A3+ 2A+4+2+5-2=0 = 51=—m} 1
A=2
Bis(1,0,1) 1
;—EB=\I'['B—llz’+|4—|:‘J|2+|5—1'2 1
=6 units. Ys
25. Solving the equationsin pairsto get theverticesof A as
0,12), (2,3)and (4-1) Yox 3=1Y>
For correct figure 1
¥
3.--
2
(0, 1)
0 > I
—11-

(68)



Q. No. Value Points Marks

Required area

3 1 3

1 - - -
_EI'?—y'dy— | 12— 2yidy— | ly—1idy 1%
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Correctfigure

2 4
Area Ay = 2| |fEx dot | V16— xtde
[ 3

i

2
3
2x .-
= \,E + E'~,|'16—J:2+851ﬂ 1 X
3 2 4 15
1]
A3 +16m
:Iqu_ . 1
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Q. No.

26.

Value Points

1

e
142 f

I=J.E tarilx
Put x=tanBto get 1= |*|3'3.n::|:|s2 Bds
I
=EIE i1+ cos 281da
1 1 ~
=§EE+— |ea.c0526d6

1 4 .
=—e"+I;, [
e+, ()
1 ¢
Il:EIE .cos28da
1 o Y = T,
=—.|:E".EDSE':'—J—23]112':‘_!3"[1':':|
2
=%[EE Cosd0+ 2 :sin 26,6 — fECDSE!B.EEdE' :]

= % [EE' cos 28+ 25 26?]—4% rEDSEBeE de

I, = éee cos 26 4sin 26 ¢° — 41

g

1 1 . &
I, =—e " cos 284+ —smn 286
= 17 1o 5

Puttingin (i) weget
I==¢

+l e” c0525+lsin 28e” 4
10 5

= %eﬂ [5+cos 28+ 2sin 28]+c

1 .1 1-x%  4x
=—e®M T sy p—— I+
1+ 1+ x
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Q. No.

27.

28.

Value Points

For correct figure

&
L a_ P
b
A
B i C
Let Zc=0.

AC=AP+PC=S(say)
S=asecH +bcosecH
ds _ asec Otan 8—b cosec 9 Cot
46 oo

. 153
d 8 h a [
_s: = asmz = .EO; of tan- H=— or tanﬁz[—]
da cos“8  sn ‘8 a a
d?s

E = a |sec B +secOtan E']+ b [cosecEE' +cosech cot? E']

Whichis+veasa, b>0and 0 isacute

13
Sisminimumwhen tan & = (_J
a

MINMuM s = 3¢ = ay1+tan? @ +byfl+cet? @

) )

=32f3 32,-'34_112;34_112;3 hm+az’G

=(a%? 4% i

1 3 -2
Let A=|-3 0 -5
2 5 0
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Q. No. Value Points Marks

1 3 -3 7100
Witing  A=IA or -3 0 -5|=|0 1 0|4 1
2 0 001
OperatingR, — R, + 3R , we have
R,—> R,-2R,
I T 1 0 0 ]
09 —11|=|3 1 0|a
0o -1 4 -z 0 1
1 0 10 -5 0 N
Ry —=R;+3R5|0 9 ~—11|=|3 1 0|a
0 -1 4 -2 0 1,
10 1y =5 0 33
R, —=R,+8R, [0 1 21|={-13 1 &|A
0 -1 4) (-2 0 1)
1 0 1wy (=5 0 3)
Rs—=Rs;+R5|0 1 21|=|-13 1 &|a
oo o2s) -151 9]
1 0 10 -5 0 3
R3+—5R3 o1 o0f=[-13 1 & |&a
oo 1) (211 2
25 25 25
| -10  -15%
R, =R, -10R Lo T
— - _
TN PRI U el R R T DN
R, —+R,-21R4 5 25 15
00 1) ]-15 1 9
25 25 15 ) Sx1h=4
S Rt
25 25 25 —10 -15
R DL S L P B DT RIS 1
3525 25 25
5 1 3 ol = T
25 25 25
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Q. No.

29.

Value Points Marks

Let number of chairs=x
number of tables=y
LPPis Maximise P= 30 x + 60y Y%

x+y =40

Subjectto [2x+y =70 } 1v5
x+3y =90

xz=0 yz=0
For correct graph 3

L'
Eal

= =30 (x + 2)
Py =30 (60)
P, = 30(65)
P, = 30(50)
P = 30(35)

For Max Profit (30 x 65
No. of chairs= 15 1
No. of tables=25
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