Design of Question Paper

Mathematics - Class XII
Time : 3 hours Max. Marks : 100

Weightage of marks over different dimensions of the question paper shall be as follows :

A. Weightage to different topics/content units

S.No. Topics Marks

1 Relations and functions 10

2. Algebra 13

3. Calculus 44

4 Vectors & three-dimensional Geometry 17

5 Linear programming 06

6 Probability 10
Total 100

B. Weightage to different forms of questions

S.No. Forms of Questions Marks for No. of Total Marks
each question Questions
1. Very Short Answer questions (VSA) 01 10 10
. Short answer questions (SA) 04 12 48
3. Long answer questions (LA) 06 07 42
Total 29 100

C. Scheme of Options

There will be no overall choice. However, an internal choice in any four questions of four marks each and any two
questions of six marks each has been provided.

D. Difficulty level of questions

S.No. Estimated difficulty level Percentage of marks
l. Easy 15
2. Average 70
3. Difficult 15

Based on the above design, separate sample papers along with their blue prints and Marking schemes have been
included in this document. About 20% weightage has been assigned to questions testing higher order thinking skills of
learners.
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Class XII

MATHEMATICS
Blue-Print I

S.No. | TOPIC VSA SA LA Total
(1)Mark (4) Marks (6) Marks
1. (a) | Relations & Functions 1(1) 4(1) - 5(2) 10 @)
(b) | Inverse Trigonometric functions 1(1) 4(1) - 5)
2. (a) | Matrices 2(2) - 6(1) 8(3) 13 5)
(b) | Determinants 1(1) 4(1) - 52)
3. (a) | Continuity & Differentiability - 8(2) - 8(2)
19 (5
(b) | Applications of Derivatives 1(1) 4(1) 6(1) 11(3) ?5)
(c) | Integrals 1(1) 12(3) - 13(4) 195)
(d) | Applications of Integrals - - 6(1) 6(1)
(e) | Differential Equations - - 6(1) 6(1) 6(1)
4. (a) | Vectors 2(2) 4(1) - 6(3)
17 (6
(b) | Three Dimensional Geometry 1(1) 4(1) 6(1) 11(3) ©)
5. Linear Programming - - 6(1) 6(1)}6(1)
6. Probability - 4(1) 6(1) 10(2)} 10(2)
Total 10(10) 48(12) 42(7) 100 (29)




Sample Question Paper - I

MATHEMATICS
Class XII
Time : 3 Hours Max. Marks : 100
General Instructions
l. All questions are compulsory.
2. The question paper consist of 29 questions divided into three sections A, 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 comprises of
07 questions of six marks each.

3. All questions in Section A are to be answered in one word, one sentence or as per the exact requirement of the question.

4. There is no overall choice. However, Internal choice has been provided in 04 questions of four marks each and 02
questions of six marks each. You have to attempt only one of the alternatives in all such questions.

5. Use of calculators is not permitted. You may ask for logarithmic tables, if required.
SECTION-A
1. Which one of the following graphs represent the function of x ? Why ?
}’ y
N ) . 5 .
< > < S—
@ ®
2. What is the principal value of

_1 2n .1 . 2m
cos cos? + sin sm? ?

3. A matrix A of order 3 % 3 has determinant 5. What is the value of | 3A | ?

4. For what value of'x, the following matrix is singular ?
S5—-x x+1
2 4

€)



10.

I1.

12.

Find the point on the curve y = x* —2x+ 3, where the tangent is parallel to x-axis.

- - -

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

Cartesian equations of a line AB are.

2x-1 _4-y z+1
2 7 2

Write the direction ratios of a line parallel to AB.

Write a value of Jenogx (x4 )dx

- -
Write the position vector of a point dividing the line segment joining points A and B with position vectors a & b

externally in the ratio

d A ~ ~ - ~ A A
1:4,where a =2i+3j+4k and b=-i+j+k

3 -1

21 4
If A= and B=|2 2
4 1 5 {3

Write the order of AB and BA.
SECTION-B

Show that the function f: R — R defined by f ( x) = 2x -1

, x€ Risone-one and onto function. Also find the

inverse of the function f.
OR
Examine which of the following is a binary operation

)  asb=2tP

, a,be N

G asb=2TP 4 beq

for binary operation check the commutative and associative property.

Prove that

S



13.

14.

15.

16.

17.

18.

19.

20.

Using elementary transformations, find the inverse of
2 -6
1 -2

Using properties of determinants, prove that

OR

~bc  b?+bc c*+be
a’+ac —ac c’+ac =(ab+bc+ca)3
a’+ab b’+ab —ab

Find all the points of discontinuity of the function f defined by

x+2, x<1
flx)= x=2, 1<x<2
0, x=2

if xPyd = (x+y)p+q, prove that dy =Y
dx x

OR

3 \/1+x2 +\/1—x2

\/1+x2 —\/l—x2

(x2 + 1)(x2 + 4)

(xz + 3) (xz —5)

A water tank has the shape of an inverted right circular cone with its axis vertical and vertex lower most. Its semi-

a1
vertical angle is tan [Ej . Water is poured into it at a constant rate of 5 cubic meter per minute. Find the rate at

F'ddy'f t 0<|x|<1
ind —,if y=tan ,0<] x| <
dx y

dx

Evaluate J

which the level of the water is rising at the instant when the depth of water in the tank is 10m.

2 \
Evaluate the following integral as limit of sum J. [3 2 2 1)de
[ /

LT
Evaluate J log sin x dx
0
. . . . ox=1 3-y z+1 .
Find the vector equation of the line parallel to the line 5 = 2 = 1 and passing through (3, 0,—4). Also

©)



21.

22.

23.

24.

25.

26.

find the distance between these two lines.

- — - - -
In aregular hexagon ABC DEF, if AB=a and BC = b, then express CD, DE, EF, FA, AC, AD, AE and CE

) - -
intermsof a and b .

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

OR
A candidate has to reach the examination centre in time. Probability of him going by bus or scooter or by other

means of transport are 313 respectively. The probability that he will be late is % and % respectively, ifhe

1071075
travels by bus or scooter. But he reaches in time if he uses any other mode of transport. He reached late at the
centre. Find the probability that he travelled by bus.

SECTION-C

Find the matrix P satisfying the matrix equation
2 1 -3 2 1 2
P =
3 2 5 -3 2 -1
Find all the local maximum values and local minimum values of the function
) T o
xX)=sin2x—x, ——<Xx<—
/) S <<
OR

A given quantity of metal is to be cast into a solid half circular cylinder (i.e., with rectangular base and semicircular
ends). Show that in order that the total surface area may be minimum, the ratio of the length of the cylinder to the

diameter of'its circular ends is T : (TC +2 )

Sketch the graph of

|x—=2|42, x<2
x2—2, x>2

f(x)={

s d
Evaluate J Df (x) dx. What does the value of this integral represent on the graph ?

Solve the following differential equation (1 —x2 )% Xy = x2 , giveny=2whenx=0

(6)



Find the foot of the perpendicular from P(1, 2, 3) on the line

x—-6 y-=T7 z-7
3 2 -2

Also obtain the equation of the plane containing the line and the point (1, 2, 3)

Let X denote the number of colleges where you will apply after your results and P(X =x) denotes your probability
of getting admission in x number of colleges. It is given that

kx if x=0orl
P(X = x)=12kx if x=2

, kis+ve constant
k(5—x) if x=3o0r4

(a) Findthe value ofk.
(b) Whatis the probability that you will get admission in exactly two colleges?
(c) Findthe mean and variance of the probability distribution.

OR
Two bags A and B contain 4 white 3 black balls and 2 white and 2 black balls respectively. From bag A two balls
are transferred to bag B. Find the probability of drawing
(a) 2 whiteballs frombagB ?
(b) 2 black balls from bag B ?
(c) 1white & 1 black ball from bag B ?

A catering agency has two kitchens to prepare food at two places A and B. From these places ‘Mid-day Meal’ is
to be supplied to three different schools situated at P, Q, R. The monthly requirements of the schools are respec-
tively 40, 40 and 50 food packets. A packet contains lunch for 1000 students. Preparing capacity of kitchens A
and B are 60 and 70 packets per month respectively. The transportation cost per packet from the kitchens to
schools is given below :

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

How many packets from each kitchen should be transported to school so that the cost of transportation is mini-
mum ? Also find the minimum cost.

o



10.

MARKING SCHEME

SAMPLE PAPER -1
Mathematics - XII

Value Points
SECTION A
(a)
for every value of x there is unique y
s

135

(1,2)

TE.I'IPS
(1,-7,2) or their any multiple
e

—+c

8
3+ H] + 5k

3

order of ABis2x2

orderof BAis3x3

@)

Marks

[ e N I

—_—

N S



Q. No. Value Points

Marks
SECTION B
cy 2x-1
11. Sx)= ; xR
To show f'is one-one
Let x.%; eRstx #x,
= 2.7:1 = 2:{2
= 2x1 1= sz -1
= 3 3 ’
= f'xl S f'x2 ! 1/2
= fis one-one
To show f'is onto
Let y=2x_1,yER'c:odomajn of 71
or 3y=2x-1
Sy +1
or i= 2 eR 1
2
for all y € R (codomain of f), there exist
Sy+1 .
x= € E. (codomain of /), such that
Gy +l 2|. 3y2+1 .|_1
R ¥+ \
II |= = =
(2t
= every element in codomain of fhas its pre-image in the domain of /. Ve
= f1s onto.
To find £!
Sy +1
Let flxl=y,  x= yz
= f_l (v)=1x

©)



Q. No. Value Points

L

(i)

(1v)

_ 2y +1
1
J oy 5

f7 :R—Rgiven by

3y+1
fw= "5
OR
a+b
atbh= ., a,beN
+b
a,bell : may or may not belong to N.

a * b is not always natural no.

*” is not a binary operation on N

AF = a+hb

., a,be)

a,be Q

at+hb
£
5 o

a*be Q.
“*’ is a binary operation on Q

For a*b:#, a,beQ

AHh = a+h =1:|+a Cb*a
2 2

* 1s commutative
+h
la¥*h ¥ = (32 ]*c

va,b,c,e Q.

a+h
+ 2

2

a+b+2c
4

(10)

Marks

17



Q. No. Value Points Marks

a*(b*c)=a:|:{b—:cj

2
_ 2a+b+ec
4
(axb)xc =axbxclvab,c,eQ )
‘%’ 1S not associative, Yo
12. Let sin'l[%}x & cns'l[%}y
= sthx=— & cosy=-—
12 : 4
& CcosX=— & smy=—
13 5
5 4
= tan x=— &  tan y=— 1+1
3 y=3 (I+1)
t +t
tm|x+y|=M (1/2)
1—tan x tan ¥
3
tanix+ y | :&_ (1)
16
4 ({83
= i+y =t 1|— (V2)
V16 )

(1D)



Q. No. Value Points Marks

\ 2 -6
Sol.13. Let A= 1 2
A=1A (%)
2 -6 [1 0]
= A
1 -2] |0 1
RIHR2
1 -2 [o 1]
= 2 —6] |1 D_A (*2)
R, >R, 2R, (1)
1 -2 _'@ 1 N
= o -2] [1 -2
R, —>R,-R (1)
1 0] [-1 3 N
= o -2 |1 =2
1
R,—- =R, (*2)
|:1 Dj| -1 3
- 1 A
= -— 1
o 1 5
A
AT=1_1 (%)
2

OR
Operate R, — aR, R, - bR, R, — cR,

—bc b2 +be ci+be

ag+ac —ac |:2+a|::

az+ab b2+ab — &b

. — gbc ab? +abe  ac® +abe
—— |a*b +abe —abc be? + bac

abc| 5 1
a“‘c+abc bec+abc —abc

(12)



Q. No. Value Points Marks

Take a, b, c common from C , C,, C, respectively 1

—bc ab+ac ac+ab
=|ab+hbc —ac boc+ba
ac+bc bc+ac —ab

RleRlnLRerR3

gb+bc+ac ab+bcoct+ac ab+bo+tac

= ab+be —ac bc+ba
ac+bc b +ac —ab
1 1 1
=lgbh+bc+cal |ab+bc —ac b+ ba
ac+bc boctac —ab

C,—>C -C, C,—C,-C,

0 0 1
=lab+bc+cal 0 —lab+bc+cal! bo+ba 1%
ac+bc+ab  bc4ac+ab —ab
On expanding by R we get Ve
—lab+bctcar
Sol.14. Being a polynomial function f{x) is continuous at all point forx <1, 1 <x<2 and x> 2. 1

Thus the possible points of discontinuity are x =1 and x =2.
To check continuity atx=1

It f':c'=ltx+-_=.1

x—1" x—1
It flxl=1t x-2=- 1
=t =l F
A1)=3.

since, It flxl=fill= 1t+f'x
r—=l x—=l

Ax) is not continuous at x = |

(13)



Sol.15.

Value Points

To check continuity at x =2

t fixi= It x-2=0

x—=d F=d

It flxi= 1t 0=0

r—2* x—d
f2)=0
. It xi= 1t lxl= fl21=0
SINCE - J x—)I!*f !

f(x) is continuous at x = 2.
The only point of discontinuity is x= 1.

Pyt = (x4 prd
Take log on both sides
plogx+qlogy=lp+qlloglx+y]

PLady_prafy b
x oy odr x4y dx
P_pta_d(ptd_d
or x x+y dxlx4+vy ¥

or

x4yl dx vix+by!

pry—ax  dy {py— qXJ
or - T,

x dx ¥

d

_ Y
dx

or

=

OR

| \h+x2 +\j1—};'2

q{l+x2 +1j1—.3€2

v =tan

(14)

PX+PJ’_PX_qx:d_}’[P}’+QJ’_qx_q}’

Marks

(D

(D

@)

(D

()



Q. No. Value Points Marks

Put x>=cos 0
5 tap J1+cosB+41-cosd
= 1
q,n'r1+|::-::-sEI—q,|'rl—|::osB (72)
cose+sin 5
-1 2 2 (1)
=t
o N
COS— — i —
2 2
1+’|:aﬂE
— tan ] 2
1-tan—
-1 (TI: E']
= tan tan| —+—
4 2
5= :n:+ w) |
4 2 1 _1( 2) M
y=—+—cos |x
or (72)
d_y__l 2x
dx 2 1—x*
X
N/ (M)
cx? 11?4
Sol. 16. | g 5 i
x4+ 3Nt =5
Consider
I +1x2 +4] e+ 1+ 4 2
- > = where t==x
[+ 3l =51 t4+3/t=5]
14 Tt+19
t+3)1t=5 O

(15)



Q. No. Value Points Marks

Consider
Tt+1% A + B
lt+31t=51 t4+3 t-5
1 27
A==, B=" 1
lx? 11z +4] sl odx 27 dx
| — 5 dr=ldxt— | ——+—1—
< lx* +3x° - 5] - 4« x4+3 4 x4-5
=X+ : tan_l[x]+ a7 log x_ﬁ +C
PN W) ANl PV @
Sol.17.
I-II
Let r=radius of cone formed by water at any time

h =height of cone formed by water at any time

Given o= tan (l]

2
fanow=—
Al fan o = !
) h
= h=2r (1)
Volume of this cone
1 4
W=—nth
3

(16)



18.

But

or

or

For

Value Points

o=

4

dv
dt

5= 12

4

dh
dt

dh 1

dvy @
d 12

h’

3h

m2dh

dt

dh

dt

20
ni10]

2,dh

dt

~=5m’ /minute

2 whenh=10m

— = — mfminute

dt

2

5T

f'3x2—1'dx

—

fix)=3x>-1

b

ff'x-dx=l]f1nnh [#lai+ flathi+. .+ flatin—1h]]
- —

a

2

f'3x2— 1dx=

1

h—=0

Zn+3

h2 Inlln—lllgn—ll

(2 3m%(1-hil(2-h)
- +

+
h

6h°

(17)

45 11—,

1

h

I

1-h
h

+3h'n"n—1']

|

)

h—0

l]fml:lh[3n+3h2 2 +2%4  +in—1" 4ehil+ 2+ +in—1i-n
%

Marks

(D

(D

(D

(72)

(72)

(1)

(D



19.

Given

Consider

Value Points
1
=242 1+3
2

=6

%2
I= | log smx de¢
D

ﬂp a a
I= | logcosxdx il fla—xka = Flxidx
o o o

ni2
2= |llogsinZx dx—log2 dx
[

1 §4 T
I=— | logsin2x dx— —loe?2
EJ g 1oz

nf2

I, = J logsin 2x dx
0

n
17, .
=—|logsmt dt dx = &
2. - 2
1]

2 2a

=%_2  log sin t dt o Fixidx= 2 | Fixdxif £i2a-xi= fixl

*

0 0 a

w2
= | logsintdt
i

w2
L = |legsmxde )

0
(18)

Marks

(D

(D

(1)

(1)



Q. No. Value Points Marks

From (1) and (2)
1 K n
I=— | logsindr——log2
Z—I ¢ 4 ¢
1]
1 n
I-—I=——1log2
JI=—log (1)
Iz—Elngl
5 08
20. Givenline
x-1 3—-y =z+1
= = 1
5 2 4 (2).
-1 y-3 z-1-11 .
or, s T 3 T T4 e (1)
is passing through (1, 3,—1) and has D.R. 5,2, 4.
Equations of line passing through (3, 0,—4) and parallel to given line is
x—3_y—D_z+4 N
s T o T4 (i1)
Vector equations of line (1) & (i1)
- n o~ hid n -~ Fa
r=1+31-k+A 157 -21+ 4k
r =3 — 4+ lsf -2+ ak) (1)
e
a,—a; = 2 — 33— 3k (72)
v 7 2 .2
b =52 +i-28 4% = 45 = 3,5
Py ok
= (= =
Also bx{ag_alJ: 5 -2 4
2 =3 -3

=14 +23]-11k

(19)



21.

From fig.

Value Points

= (= =
hx[az—alJ

Distance between two parallel lines.

— - =
bx dgp—d]

%
b

_Aora_ [era
a5 Yas

=Jd&2+432+41;=1@ﬁ

- -
LE=-a
— —
EF=-th
= - =
AC = AB 4+BC
- =
=a+b
- -
A= 2BC=2%
- 3 =
AD = AC+CD
CD = AD — AC
=b-a
- T
Fh=-CD=a—-bh

CE=CD4+DE =b-22

(20)

Marks

()

(72)

(2)

(72)

(2)

(2)

(2)

(72)

(2)

(2)



22. P (Correct forecast) =

P (Incorrect forecast) =

Value Points

AE=AD+DE=2b-a

| =

2
3

P (At least three correct forecasts for four matches)

Let

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

SO[GRY0)

R
81 81

0 1

T8l o Ams

OR
E : Candidate Reaches late
A, : Candidate travels by bus
A, : Candidate travels by scooter
A, : Candidate travels by other modes of transport

Piﬁlﬁl=i, Pla, )= i, Pli. )= 3
10 10 ]

1 1
PIE/4) I= T P'Efﬂ2'=§, PIEfasi=10

By Baye’s Theorem
Pla, I PIEfA)
P(4) /El= L PE/A,
Pla, I FEfA +P(A, I PE/A, 1+PlAL IPIE/A ]
3201
10 4
R
40 30

2D

Marks

(72)

(D

(72)

(1+1)

(72)

(72)

(172)

(1)

()



Q. No. Value Points Marks

SECTIONC
‘ 21 p -3 2 |1 2
23. Given 7 9 5 _3| |3 _q
Let - |®|=1 iz
¢ BN )
-3 2
S=|‘5 _3:| then|5|=—1 (14)

s 2

Since R and S are non-singular matrices
R and S™ exist.

4 AdR [2 -1
R

R | {—3 z} @
g1 _Adis_[3 2

R (1)

Now given

RPS = ()

RIRPSI= R0
R q;z ) i_iQ L (RIR=1 LP=PI

-l ()

pss - R7IQs™!

P=RQs™

[ B e

25 15 |
_37 —72

(22)



24.

Flxi=sin 2x—x

or

or

Value Points

T !
—— X
2 2

Flxi=2cos2x -1

|
1
Fflxi=0 = n::c:1523¢:=E

frixl=—4sinlx

f”l):l:E«.E =0 at x:—g
T, . ..
x=- T is point of local minima

f""x'=—2£ <0 at ng

T
= s is point of local maxima

Local minimum value is

f[_3]=£+g

& 2

Local maximum value is

7 3 m
523

OR

9
=

L)

(23)

Marks

(72)

()

(72)

()

(D

()

(D



Value Points Marks
Let h= length of cylinder
r = radius of semi-circular ends of cylinder ()
1 nth
v= —
2
S =Total surface area of half circular cylinder
= 2 (Area of semi circular ends) + Curved surface area of half circular cylinder + Area of
rectangular base. (1)
o Lo |+ L (2t )4 20
= — — | | 1 1
5 5 (2)
_ ol 7}
=g +im+2ith
2v
=T|:r2+'il1:+2'r.—2 (D)
Tt
5 2vim+Z21( 1
ds =T - 2
dr
ds o = r3_l1n:+2Iv .
dr ;|'|;2 ( )
2vin+2) 2
d2 :l}'[+;___:>ﬂ
S T 3
2 ‘ ! (D
dr
o 3 m+2v
Sisminimumwhen 1~ = —
T
im+21{1
=— (— i’ 11}
s 2
. m4+ 2 I
- Com
h b
— = 1
Ir m+1 M
Which is required result.

(24)



Q. No. Value Points Marks

—Ax=2) 42 x=2

{x)
25. J | x% -2, x> 2
d—x x=2

or fx_{xz—l x= 2 M
To sketch the graph of above function following tables are required.
For flr=d—x =2 & for flrl=a"-2 x20

-1(o|1]2

5 (4032

Also f{x) = x*—2 represent parabolic curve.

2|3 4 |5]6
2 |7 |14 |23]34

A

)
¥
A 2 ' .
Area :J_f[x]dxrzj[4-—x@dx4—]lx2-2|dx
a 0 4
2 4
x? <
=dx——| +——-2x )
2 3
0 2
44 g2 .
=6+ —=—=q units
3 3

(25)



Q. No. Value Points Marks

4
Onthe graph | f 1 dx represents the area bounded by x-axis the lines x =0 ; x =4 and the curve y =£(x).
[i
i.e. area of shaded region shown in fig. (1)
26 I]__x2 Ill:l_';l'(’__"5::1“.":_'1:2
: PR
dy X » x?
or — - =
dr 1-x? 1- x*
X X2
P=-— , Q=— ()
1-x 1-x

LF. =€

llog -x2 |
=€

= 41— x? 1)

Solution of diff. equation is

y«,,.'l—xz = f x* w,,l'l—;ac2 dx (1)

1—3::2.

dx

Sz

= sin"lx—[xa,.'l—xz +%sin'1 x]+c (1)

yll—x? =%si11_1x—xw.l'1—x2 +¢ (1)

When x=0, y=2(1)
2=c
.. Solution is

1 . _
1-x? =?:a'111 1;5:—;!::*-|..'1—x2 +2 (%)

-

(26)



Q. No. Value Points Marks

217. The given line is

-6 y-71 Z-

.
=\ lsay | .
3 ) —2 Yoo (1)

Let N be the foot of the perpendicular from P(1, 2, 3) to the given line

P(1,2,3)
. >
B M B
Coordinates of N = (3A + 6, 2A + 7 24 + 7) (%)
D.R. of NP 3A+5,20+5, 20 +4 (1)

D.R.of AB 3,2,-2
Sine NP L AB
3L+ 5)+ 2210 +5)—2(2h+4)=0

or A=-1 (1)
. Coordinates of foot of perpendicular N are (3, 5, 9) (Y2)
Equation of plane containing line (i) and point (1, 2, 3) is (72)

Equation of plane containing point (6, 7, 7) & (1, 2, 3) and parallel to line with D.R. 3,2 , -2 is

x—-6 y-7 z-7
-5 =5 -4 | =0

(1%2)
3 2 -2
or, 18x—-22y +5z+11=0. (1)
28. Given
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Zp; =8k
But zp =1 (1)

27)



Q. No. Value Points Marks

= 1{ =

o=

Probability distribution is

A0 Pr Biy pz'J’lF'z
o 0 0 0
p 11
8 8 8
1
2 = 1 20
2 (D)
1 3 9
3 - = il
4 4 4
+ L1
8 2
. . o 1
Probability of getting admission in two colleges = 5 ()
19
Mean =p = Zp;x oy (1)
2
. 51 (19
V - T2 = 1. _2— 2: _ —
ariance = ¢ B - ; | 7 |
47
" 61 (D
OR

1% IR

A

Three cases arise, when 2 balls from bag A are shifted to bag B.

(28)



29.

Case 1:

Case 2 :

Case 3 :

(a)

(b)

(©

Value Points

If 2 white balls are transferred from bag A.

If 2 black balls are transferred from bag A

32 1
PIBﬁBﬁlz——z—

76 7

If 1 white and 1 black ball is transferred from bag A

P(W,B, )=2| :

|

Probability of drawing 2 white balls from bag B
=P(W,W,).P(W,W,)+P(B,B,). P(W,W,)+P(W B,).P(W, W)

_ 2[4 E"|+l|
S 7le sl 7l

2 1-|+4-'3 21 5
6 5) 7l65) 21

Probability of drawing 2 black balls from bag B
=P(W,W).P(B,B,) +P(B,.B,).P(B,B,) +P(W,B,).P(B,B),)

2121 174 3 413 2
et e [ ) [t
?[6 5] ?[6 4] ?[6 5]
4
21

Probability of drawing 1 white and 1 black ball from bag B

?(4 MJ 1[3.3 4} 4(3.3 3
R . B B R B

1

(29)
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Marks

(D

(D

(D

(D

(D

()



Value Points Marks

Letx no. of packets from kitchen A are transported to P and y of packets from kitchen A to Q. Then only 60
— x — y packets can be transported to R from A.

Similarily from B 40 — x packets can be transported to P and 40 —y to Q. Remaining requirement of R i.e. 50
— (60 — x —y) can be transported from B to Q.

Constraints are (1

40—-x=10
40—y =10
B—x—yz=0
104 x4y 0 )
xz=0,y=0

Objective function is:

Minimise. z = 5x+ 4y + 3{60—x—y )+ 440—x)+ 2{40— y)+ 5(x+ y—10)

o L.PP.is

To Minimise. z=3x+4y+370 (1
subject to constraints

¥

-]
b 12, 40
# =40 Lo =t
] -'.I:_I1 EH \ -
= ' : St 5 40
o UM 3 ] T A,
]

'
I, 19

x+y=60 ; ‘Q%ﬂh
: . (1)

x+y210 : 0 i L
x20, y20) - o)

b

Feasible Regionis AB C D E F A with corner points
A (0, 10) z=13(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 (1)
x=10, y=0 gives minimum cost of transportion.

Thus No. of packets can be transported as follows (1)

A B
F | M
o] i 4}
R 3000

Minimum cost of transportation is Rs. 400.

(30)
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