CHAPTER-12: LINEAR PROGRAMMING PROBLEMS

m value of the lincar
Linear Programming Is the process used to obtain minimum or maximu
function under known lincar constraints
' ' which has to be
* Objective Function: Lincar function z= ax + by where a and b are constants,
maximized or minimized Is called a linear objective function. e virlablen oF ' lidas
. ¢ :
* Constraintst The lincar inequalities or in cquations or restrictions on ln :ivc sl
ol - c ¢
programming problem. The condition x 2 0, y 2 0 are known as non-neg

* Fensible Reglon: 1t is defined as a set of points which satisfy all the constmmt;. oo el
* To find feasible Region: Draw the graph of all the linear in cquations and sha
determined by all the constraints,

i resents feasible
* Feasible solutions: Points within and on the boundary of the feasible region rep
solutions of the constraints.

i jective function is
» Optimal feasible solution: Optimal feasible solution which optimizes the object]
called optimal feasiblc solution,

MULTIPLE CHOICE QUESTIONS

ini f
1. The feasible region of an LPP is shown in the figure. 1f Z=3x+9y, then the minimum value o

Z occurs at
4
“Nlo.20)
= NA15,15)
(:x\m{j/’
X(5,5)
— X
0 \ \
(a) (0,20) (b) (0,10) (c) (5,5) (d) (15,15) Sol: Option: (c)
Corner Points | Z=3x+9y
(0,20) 180
(15,15) 180
(5.5) 60-MIN
(0,10) 90

2. The constraints of the LPP represented by the following figure is

Y

(0.5)

(0.3)




@5r+ 4y 220,XS 6y 23%20,y 20
(h)5x+4y S 20,xs6,y23,x20y20
(C)Sx +4y 2 Zz%x <6,ys3,x2 0,y20
(d)5—"~'+4y2. .x;G,ySB_,xZO,yZO Sol : Option: (¢
3. Ifan LPP admits optimal solution at two consecutive vertices of a fcasil,))lc regiorz, then
(a) the LPP under consideration is not solvable
(b) the L.PP under consideration must be reconstructed
(c) the required optimal solution is at the mid-point of the line joining two points
(d) the optimal solution occurs at every point on the line joining these two points

Option : (d)

4. Which of the following statement is correct
(a) cvery LPP admits an optimal sofution
(b) 1fa L.P.P admits two optimal solutions it has an infinitc number of optimal solutions
(¢) A L.P.P admits unique optimal solution
(d) (0,0) is the only optimal solution. ~ Option : (b)
5. Minimum value of z = x-5y+20 subject to the constraints:
x-y20,-x+2y22,x23,y <4 is given by
(a) (-6) a1 (4,6) (b) 4 at (4,4) (c)(-9) at(4,3) (d) 6 at(4,5)

Corner Points | Z=x-5y+20
(4,6) -6=minimum
(4,4) 4

(4,3) 9

4,5) -1

So, Option: (a)
6. The corner points of the bounded feasible region determined by a system of linear constraints

are (0,3), (1,1) and (3,0). Let Z = px + qy, where p, ¢ > 0. The condition on p and g so that the

minimum of Z occurs at (3,0) and (1,1) is:
(@p=2q (b)p=4a/2 (c)p=3q (dp=4q
Sol:3p=p+q implies 2p=q So Option : (b)
7. Which of the points A(80,10), B(20,20), C(60,60) D(20,25) lie in the feasible region of the
constraints  given below. x+5y 200, 2x+3ys134,x20,y20
(a) Points A,B,and C only (b) Points B,C and D only (c) only points A and D (d) only points

Band D
Sol: Only B and D satisfies all constraints, so Option : (d)-
8. 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=9,b=1 (b)ya=5,b=2 (c)a=3,b=5 (d)a=5b=3

Sol: 4a+6b=42 & 3a+2b=19 on solving a=5, b=2 So, Option (b)
ASSERTION-REASONING QUESTIONS

Select the correct answér from the codes (a), (b), (c) and (d) as given below.

(2) Both Asscrtion (A) and Reason (R) are true and Reason (R) is the correct explanation of the Assertion (A)
(b) Both Assertion (A) and Reason (R) are truc but Reason (R) is pot the correct explanation of the

Assertion (A)
(c) Accartinn 7 A ie trme and Reason (R) is false. =



{d) Assartion {A) is false and Reason {R) is tro=.
L ASSERTION: Maximum value of z=11x+5y subject to
Iy 23 x+y <10 & x,¥ > O with comer points

QIONES) amd (25/3,0) oovers at [ 20]

REASON: If the feasible r@mef&&?kmmmmmm&mm»ﬂmofﬁx
objecive function oocurs st cormner points.
Ans: {a) as both A and R are true 2nd R is the comrect explanation for A.
ZASSERTION:1fthe open half plane represented by ax + by >M has no point common
with the unbounded feasible region then M is the maximum value ofz
othenwise z has no maximum value.
REASON:A solution that also satisfies the non-negativity restriction
of a LPP is called the feasible region
Ans: (b) Both A and R are true bt R is not cosrect explenation for A
3. ASSERTION:Feasible region of all LPP are convex polygon.
REASON: A pehyvgon is said to be 2 convex polygen, if the line segment joining
any two points of the polygon is completely contzined in the polygon.
Ans: (d) s Aisfalssand Ristroe.
4. ASSERTION: Value of the objective function if it exists is always positive-
REASON: Feasible region of any LPP lies enly in the first quadrant
ss 1t involves non negative restrictions.
Ans(d) as value of objective fimction is 2ny real number, so A is false but R is true.
5. ASSERTION: For the boundad feasible region of 2 LPP if minimum value
of the objective function exists at TW0 consecutive Comer points,
then the LPP has infinitely many optimaol solution.
REASON: If minimum value exists at two consecutive vertices of abounded
feasible region, then every point of the segment joining those two vertices will
give same value for the objective function:
Ans: (2) Both A 2nd R are troe and R is the comrect explenation for A.
6. ASSERTION:The half plane 2x+3y <6 . contzins (1,1) and (3,0)
REASON:Any point if it satisfies the inequality ax+by < c, should lie
in the half plane described by It
Ans: {a), 2s both A and R are tres and R is comrect explanation for A. 3
7. ASSERTION: Every feasible solution of 2 LPP is an optimal solution of the LPP
REASON:Feasible solution is a point of feasible region that satisfy all constraints
including non negative constraints of LPP ’
Ans: {d) A s false but R is troe.
8. ASSERTION: The point (2,-3) does not lie on the half plane 3x+2y >10
REASON:Every point of 2 half plane 3x+2y >10 should satisfy the inequation.
Ans: (a) both A 2nd R are correct and R is correct explanation for A.
9. ASSERTION: Comer points of a feasible region are (0,6), (3,2) and (3,0) for
a LPP with objective function Z = 11x+7y, and maximum value of Z is 47.
REASON: Optimal value of an objective function occurs only at comer points if they exist



Anst (2) Both A and R are correct and R is proper reason for the A
10.ASSERTION: For a LPP, the feasible region is unbounded and minimum value

';f‘ t‘he objective function Z=px-+qy occurs at (a,b) with value "m".
en optimal solution is X=a,y=b with optimal value "m".,

REASON:If feasible region is unbounded, it is to decide minimum exists or not

after considering pX+qy<m and
: whether thi ints
with feasible reglon of the problem, v thizhalf pigne has comir RO

Ans: (€) as A is wrong R is correct,

VERY SHORT ANSWER QUESTIONS
. Find the maximum value of z=3x+4y subject to the constraints

x+y <40, x+2y <60, x,y20

CORNER POINTS | Z=3X+4Y
(0,30) 120
. (20,20) 140
,(20,20) (40,0) 120
(0,0) 0
Max z Is 140 at (20,200

2. 1f the minimum value of the objective function z=2x+10y exists subject to constraints

x—-Y 20, x-5y<-5, x,y=20 find it
2]

X-5y=-5 —" (5/4,5/4)

. .
2 -1 o 1 2

x-y=0 |

Minimum value is 15 at (5/4,5/4).

3. Shown below is the feasible region of maximization problem whose objective function is given By
=5x+3y. '\ - |




]

(1) List all the constraints the problem is subjected to.
(ii) Find the optimal solution of the problem.
Constraints are x +2y <8 3x+2y <12 & x,y20

Corner Points | Z=5x+3y
(0,0) 0

(2,3) 19

(0,4) 12

(4,0) 20=Maximum

4. For the feasible region of a LPP given below, write all constraints and corner points of the
feasible region,

Constraints are 3x +y 28, x+y 26,
x+2y210& x,y20

Comer Points are

(0,8), (1,5), (2,4) (10,0)

sl 3x+y=8  xipyme XH2y=10

\ \
5. If the objective function of the LPP is z=x-7y+200, feasible region is given below.

Find the difference between the optimal values of Z,
Sol: Max=205, Min=165, Difference=205-165=40
6. What are the constraints of the LPP, whose feasible region is
below, also find the area of the  feasible region
Constraintsarex+y =23, x+y<10&x,y =20

given

Area of Parallelogram=base X height =7x3=21sq.units

I Y

7. The feasible region of a LPP is as given below, Find the number of optimal solutions for the

LPPand  justify your answer.
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CORMER PYS | Z=5%47y

(0,8) 56

(2,4) 38 -MINIMUM
(10,0) 50

P
2x4+y =g Lx+7y=38
\

-2

Feasible Region and halfplane of 5x+7y<38 has no common points , 30 Minimum value of Z i3 38
at (2,4).

6.MinimizeZ = 20x + 40y
Subjectto36x + 6y = 108,3x + 12y > 36,20x + 10y = 100&x,y 20

N

20x+10y=100 1%H

Corner Points - | Z=20x+40y
(0,18) 720
Ao (2,6) 280
20x+40y <160 s b, L(4,2) 160=M|n

Here, Half plane 20x+40y<160 has no
common with feasible region, so, Min
Zis 160 at x=4, y=2.

7.MaximizeZ = 2x + 1.5y
Subjectto2x +y < 1000,x+y <8000 <x <4000<y <700

Corner Points =2x+1.5y
(0,700) 1050
(100,700) 1250
(200,600) 1300=MAXIMUM
(400,200) 1100

e (400,0). . - 800

Optimal Sol: x=200, y=600
Optimal Value:1300

8. For a LPP, the feasible region is as given below. Objective function is Minimize
Z=30x-30y+1800. Write all constraints of the LPP and find the optimal value of the objective
function and optimal solution also.



Corner Points | Z=30x-30y+1800

(0,15) 1350

(0,20) 1200=Minimum at x=0, y=20
(15,0) 2250

(10,20) 1500

(15,15) 1800

Sol : Constraints are X +y 215, x+y 30, 0sx 515,05y <20

9, Maximize Z = 600x + 400y
Subject 10 x+2y<12,2x+y<12,x+1.25y25&0<5x,05y

Wi2yel2

n*1.28y=8

Iney=i2

Corner Points 2=600x+400y
(5,0) 3000

(6,0) 3600

(4,4) 4000=Maximum
(0,6) 2400

(0,4) 1600

Optimal Sol: x=4, y=4

10. Minimize & Maximize Z=2x+y; Subject to x—y 20,x+y<14,3sx<9,y=20

Sol:
-01-]‘34

X

Corner Points Z=2x+y

(3,0) 6=Minimum
(9,0) 18

(9,5) 23=Maximum
(7.7) 21

(3.3) 9

Optimal solutions;
For Minimum ; x=3, y=0
for maximum ; x=9, y=5



CASE STUDY BASED QUESTIONS
1. The feasible region for a LPP is as shown below, Z=3x-4y
(a) Find the points at which maximum and minimum of Z occurs.
(b) Find the difference between the optimum values of Z.

YI/M<
©, 8) ' (6, 8)

0 (6, 5)

» X
0, 0| O (S, 0)

Ans: (a) Minimum Value is -32 at (0,8) Maximum Value is 15 at (5,0)
(b) Difference is 47

2. On the basis of the feasible region of a LPP as given below,

(a) Find the optimal value and solution of the objective function Z=2x+5y

|
Ke
{

(b) In general, if the corner points of the feasible region determined by the system of linear
constraints are (0,10), (5,5),(15,15),(0,20) and Z= px+qy, where p, ¢ >0. Find the relation
between p and g so that the maximum occurs at (15,15) and at (0,20)

Sol: (a) Minimum value is 0 at (0,0) Maximum Value is 33 at (4,5)

(b) 15p+15q=20q implies q=3p
3. Let Z=4x-Ty be the objective ﬁ:nction, The figure given below is the feasible region.

B4 10

e
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3

(a) Find the maximum and minimum value of Z and also the optimal solutions.



(b) Let Z=pxFays where p,>0 be the objective function, Find the condition on p and q so that
(e maximum value at B and C are equal, Also mention the number of optimal solutions in  this
2as€.

Sol: (a) Minimum Value is (-56) at (0,8) Maximum Value is 16 at (4,0)

(b) 4p+10q=6p+8q implics p=q, in this case, there are infinitely many optimal solution; all
points of the segment BC are optimal solutions,

4. Given below is the feasible region of LPP with constraints
Y

3

re
A 24

D /2

(a) Write all constraints of LPP

(b) Optimal value Maximize Z=5x-2y and corresponding Optimal point.

Sol: Constraintsare 2y —3x <3, X+2ys7,2y-x218&x,yz0
Optimal Valueis 11 at C(3,2)

5. Flot a LPP, feasible region is given below.
Y

2
28-1-)
)
3
7 2
™
20
18

12

8

4

0

(a) write all constraints of the LPP

(b) find the maximum value of the objective function Z =3x+8y and also find the optimal
-solution.

Sol:
Constraints are x+Y <24,2x+Y s 32& X,y 2 0 Maximum Z=192 at (0,24)




CHAPTER-13-PROBABILITY

“Jefinitions and Formulae: )
Conditional Probability: If A and B are two events assocl
P(A/B) represents the probability of occurrence of event A

accurred.
P(ANB)
P(A/B) = —___P(B)
P(B) # 0,, means that the event B should not be imP_OSS‘ble.-
Multiplication Theorem on Probability: If the event A and B are associated with any random
experiment and the occurrence of one depends on the other, then
P(ANB) =P(A)P(B/ A), where P(A) =0
Independent Events: v
When the probability of occurrence of one event does not depend on the occurrence /non-
occurrence of the other event then those events are said to be independent events.
Then P(A/B)=P(A) and P(B/A)=P(B)
So, for any two independent events A and B ,P(A ~B) = P(A)P(B).
Theorem on total probability:
IfE;(i = 1,2,3,...n)beaparti tionofsamplespaceandallEihavenon — zero
proabability. Abeanyeventassociatedwiththesamplespace,
whichoccurswithE,orE,orE;or...orE,then ,
P(A) = P(E,)P(A/E,) + P(E,)P(A/E;) + P(E3)P(A/E3)+....+P(En)P(A/E;)
Bayes’ Theorem:

ated with any random experiment, then
knowing that the event B has already

,P(B) # 0.

Let S be the sample space and E,, E,, ..., E, be n mutually exclusive and
exhaustive events associated with a random experiment. If A is any event
which occurs with E;or E,or,..or E, then
PESA) = - ‘ﬁ;’; )(;‘é j/)E)
=1 t ] .

MULTIPLE CHOICE QUESTIONS

1. Forany two events A and B, P(A’)=1/2, P(B’)=2/3 and P(A~B)=1/4, then
P(A/B.) equals: )
(2)89 (b) 5/8 (c) 1/8 (d) Y
Ans: (b)

P(A)=1/2,P(B)=1/3
P(AUB) =1/2+1/3=1/4=7/12
P(A'nB) 1-P(AUB) 1-7/12 5/12
P(A'/B") = = = = =
) B T 7 B VE Rk
For any two events Aand B, P(A)=4/5 and P(ANB)=7/10, then P(8 A)is
@ /10 (b) 1/8 (c).1720 (d) 7/8
Ans: (d) P(B/A) = 1,"/‘—5" =7/8.
If A and B are two independent events such that P(A)=1/2 and P(B)= AN
@14 ®) 4 © 18 @ I )=1/2 and P(B)=1/4, then P(B’/A) is
’ — P(B'nA) _ P(B)P(A)
Ans: (b) P(B'/A) === Py = P(B)=3/4
4.  Iftwo events A and B, P(A-B)=1/S and P(A)= 3/5, then p .
@% B 35 © 25 (4 23 Pl oL

N

L




—

Ans: (@) P(A—B) =1/5,P(4) = 3/5

P(AnB):%S—B;/s=2/5
1y PANDB) 2/5
P(8/4) = P(A) ~3/5

2/3.

If PAMB)=0.3, P(A)= 0.4 and P(B)=0.8, then P(B/A) is equal to

(@ 06 (®) 03 (¢) 0.06 (d) 0.4
P{ANB) _ P{ANB)

Ans: (2) P(A/B) = o g w03

P(ANB) = 0.24
P(B/A) = 0.24/0.4 = 0.6

If A and B are two events such that P(A/B)=2.P(B/A) and P(A)+P(B)=2/3, then P(B) is

@2 () W () 9 (0 5M.
PAOE) _ , PLANE)

Ans: (») o) "N

10.

If the sum of numbers obtained on throwing a pair of dice is 9, then the probabi
number obtained on one of the dice is 4, is

P(A) = 2P(B)
3P(B) = 2/3

P(B) = 2/9 "

@W ®) N (© 118 d 1”2

Ans: (d) A = Sum9 = {(3.6), (4.5),(5.4), (63
b bl SN e (4,2), (4.3),(4.5). (4.6)}

B = onedieshows4 = {(1,2), (24), (3.4), (5.4), (6,4). (4, 1),
P(A) = 4]3PGP(B?4'-)- 10/36
, Bn 2/36
P(B/A) = PCA) =336 1/2
Five fair coins are tossed simultancously. The p
head comes up is
(@) 2732 (b) §/32 (c) 31732 (d) 1732
Anst (©) P(atleast one H) = 1—-P(none is H)
’ =1=1/32=31732.
Ramesh can hit a target 2 out of 3 times. He tried to hit the target twice. The probability
that the he missed the target exactly once is
@ 23 () 13 () 4% @) 19
P(A) =273 P(A") =1/3 (A- hit, A'-not hit)
Ans: (€) 21 12
P(only once Nt)'ts.-3-+-§.§=4lg.
Three dice are thrown simultaneously. The probability of the events that at least one six
TOmes up is
®) 27216 (b) 557216 (c) 917216 (d) 17216
Ans: (©) P(atleast one 6) =1—-P(none is 6)
=]=1257216=91/216.

robability of the events that at least one

ASSERTION AND REASON QUESTIONS

Select the correct answer from the codes (a), (b), (c) and (d) as given below.

() Both Assertion (A) and Reason (R) are true and Reason (R) is the correct explanation of the Assertion

(A)

(b) Both Assertion (A) and Reason (R) are true but Reason (R) is not the correct explanation of the
Assertion (A)

{¢) Assertion (A) is true and Reason (R) is false.

{d) Assertion (A) is false and Reason (R) is true,



rJ

LS ]

Assertion (A): If A and B are two independent cvents with P(A)=1/5 and P(B)=1/5, then
P(A'/B) s 1/5.

Reason (R) : P(A'/B) = P('mmz\n :(d)

, P(A'nB) _ P(A).P(B) _ o,
P(AY/B) = TR P(A")
=1=P(A) =4/5
So Als false and R isT rue.
Assertion (A) ¢ Let A and B be two events such that P (A) =1/5 and P (A or B) =1/2 then
P(B)=3/8 for A and B arc independent cvents.
Reason (R) ¢ For independent events P (A or B) = P (A) + P(B) - P(A).P(B).
Ans: (2) as A is true and R is the correct explanation for A.
ForAssertion:
P(AUB) = 1/2
P(A) + P(B) = P(A).P(B) = 1/2
P(B) =3/8(= P(A) = 1-1/5 = 4/5)
Riscorrectexxplanation.
Assertion (A): Two coins are tossed simultancously. The probability of getting two
heads, if it is know that at least one head comes up, is 1/3.
Reason (R) : Let E and F be two events with a random experiment, then

_ P(EnF)
P(F/E) = 22
1/4 _

Ans: (a) ForAssertion F = (HH)E = (HH,HT,TH},P(F/E) = ;2=1/3

Assertion (A) : If A and B are mutually exclusive events with P (A’) =5/6 and P (B)—l/3
Then P (A/B*)=1/4.
Reason (R) : If A and B are two events such that P (A)=0.2, P(B)=0.6 and P(A/B)=0.2
then the value of P(A/B’) is 0.2.
Ans: (b) as A is true and R is not the correct explanation for A.
ForAssertion: P(A) = 1/6
P(A/BY) = P(ANnB") _ P(A)—P(AnB) 1/6-0
P(B") 1-P(B) ~1-1/3
Reason:P(ANB) =0.12

_ P(AnB) _ P(A)-P(ANB) _ 0.08
P(A/B)) = P(B)  1-PB) 04 =02

Let A and B be two events associated with an experiment such that
P(ANnB) = P(A).P(B)

Assertion(A): P(A/B)=P(A)andP(B/A)=P(B)

Reason(R): P(A U B)=P(A)+P(B)

Ans: (c) as A is correct but R is false.

Let A and B be two independent events.

Assertion (A): If P(A)=0.3 and P(A U B)=0.8 then P(B)is2/7
Reason(R) : P(E)=1-P(E), for any event E.

Ans: (a) as P(AUB) = P(A) + P(B") - P(A).P(B")
P(B)=5/7;P(B)=2/7

Hence A is true and R is the correct explanation for A.

=1/4




'(‘

(7 7]

10.

o

Assertion (A): Consider the experiment of drawin
cands, in which the elementary

8 a card from a deck of 52 playing
If E and F denote the events th

events are assumed to be equally likely,

¢ cand drawn is n spade and the card drawn is an nce
respectively, then P(E/F)=1/4 and P(F/E)=1/13,

Reason (R): Eand F are two events such that the

. i probability of occurrence of ono of
“‘C‘“‘“ not atfected by aceurrence of the other. Such events are called independent
events.

Ans: (b) as A is correct but R is not the correct explanation of A,
Consider that following statements:

Assertion (A): Let A and B be two independent events. Then P(A and B)= P(A)+P(B)
Reason (R): Three events A;B and C are said to be independent if

PIANBAC)=PlA).P(B).P(C)

Ans: (d) as P(Aand B) = P(A)+P(B)=P(A).P(B), hence A is false and R is True,
Assertion (A): In rolling a die, event A= {1,3, 5) and cvent B = {2, 4} are mutually
exclusive events.

Reason (R): In o sample space two events are mutually exclusive if they do not occur at
the same time. |

Ans: (2) Ais true as P(A B) = ¢ and R is the correct explanation of A.
For any two independent events A and B. P(A)=p and P(B)=q

Assertion (A): The probability that exactly one of the events A and B occurs is p+q-2pq
Reason (R): PAUB)=P(AMP(B)-P(AP(B)  Apg: (b)

A is correct but R is not the correct explanation of A,

VERY SHORT ANSWER QUESTIONS

A pair of dice is thrown. 1f the two numbers appearing on them are different, find the
probability that the sum of the numbers is 6.

Ans: A: Number appearing are different n(A)=30 (except (1,1),(2,2),(3,3),(4,4),(5,5)
and (6,6)) '

B: Sum of the numbers is 6. P(A)=30/36
A and B={(‘:5)‘(2:4)s(4:2)’(5t1)} \
_ __P(ANB)._ 4/36 _ ‘ :
P(A and B)=4/36 P(B/A) = " 30/36 4/30 .
In a school, there are 1000 students, out of which 430 are girls. It is known that out of

430, 10% of the girls study in class XII. What is the probability that a student chosen
randomly studies in class XII given that the chosen student is girl? .
Ans: A: Student of Class XII B: ‘The student is a girl.

n(A & B)=10% of 430=43. P(A/B) = % =2-1
Two balls are drawn from a bag containing 2white, 3 red and 4 black balls one by one
without replacement. What is the probability that at least one ball is red?
Ans: P(at least one red ball)=1-P(none of the ball is red)

( that is 1% ball is non red and 2™ ball is non red.) =1-85_42_1
18 non Y 1212

If P(A)=3/8, P(B)=1/2 and P(A and B)=1/4, find P(AYB")

Ans:



10.

P(A'NB") P(AUB)’ _1—P(AUB)
paypy = A DR PR
Py 1-pP@B) 1

P(AUB) = P(A) + P(B) — P(AN B) 5

5 1-pP(AUB) _1-3 _3/8
=3/8+41/2—-1/4= '5"’("'/”’ =T1-P(B) 1 _% 1/2
A committee of 4 students is selected at random from a group of 8 boxs. and 4 girls.
Given that there is at least one girl in the committee, calculate the probability that there
are exactly 2 girls in the commlttee,

=3/4

Ans:
A at least one girl in the committee. B: exactly 02 girls in GiERommiles;
P(AnB
P/ =5
8¢, 70 _85
P(A) =1-P(nonelis girl) =1 —TZ-C-'; =1 T 495 99

8¢,.%C, 286 56
P(AnB) = P(2G and 2B) = T2, =795~ 165
Events E and F are independent. Find P(F), if P(E) =0.35 and P(EUF)=0.6.
Ans: P(EUF) = P(E)+P(F)—P(ENnF)

= P(E)+ P(F)=P(E).P(F)

_B_5
0.6 = 0.35 + x — 0.35x;0.25 = 0.65x;x = — = =

A and B are two candidates seeking admission in a college. The probability that A is
selected is 0.7 and the probability that exactly one of them selected is 0.6. Find the
probability that B is selected.

Ans: E: Selecting A F: Selecting B E and F are independent events.

P(E) =0.7,P[(ENFYU(E'NnF)] = 0.6

P(E).P(FY+ P(EN.P(F)=P[(ENF)N(E'NF)] =0.6

P(EYA=P(F))+ (1=P(E)P(F)=0.6

P(E) + P(F)—2.P(E).P(F) ='0.6;0.7 + x — 2(0.7).x = 0.6

1
0.1 =04xx = i P(F).

A bag contains 3 white, 4 red and 5 black balls. Two balls are drawn at random. Find
the probability that both balls are of different colours.
Ans:
P(both balls are of different colours) = 1-P(both balls of same colour)
K 3.6 10 19
P(both balls of lour) ==k —bp —tm =y 2 19 19
( alls of same colour) "C,+"C,+"C, 66+66+66 =

P(both balls are of different colours) =1 -2—9 =47

6 66
An unbiased die is thrown thrice, Find the probability of getting at least 2 sixes.
Ans:
P(at least 2 sixes) = P(2 sixes) + P(3 Sixes)
LSLIE I T
666 666 216 27
A problem is given to A, B and C. The probabilities that they solve the problem

3



correctly are 173, U7 and 3/8 respectively. If they try to solve the problem
simultancously, find the probability that exactly one of them solve the problem.
Ans:P(exactly one solve FPIANB AC* #PA'ABAC #PA'AB'AC )

ISS 225 2513 5

-—a—n —— —_—

378 37837 168
SHORT ANSWER TYPE, QUESTIONS
1. Aand B throw a dic alternately (ill one of them get 2 ‘6" and wins the game. Find their
respective probabilities of winning, if A starts the game first.
Ans: S-Getting 6 F- not getting 6
P(Syp=1/6 P(F)=q=5/6
P(A—Wins) =p+qqp +qqqqp + -~ ...
=1 /6+{5/6Y 116+{5/6) 1/6+....

176 [ & L]
T s, D B R R e—
TRV ahhlaidend e Tk 7

i

is
2. A fair coin and an unbiased die are tossed. Let A be the event, “Head appears on the coin”
and B is the event, “3 comes on the die™. Find whether A and B are independent events or not.
Ans: S=((H.1).(H.2),(H3).(H4).(H,5),(H.6),(T,)(T.2)(T.3)TAUT.S)T5)}
A:H appears B: 3 ondie
P(A)Y=6/12=172 P(B)=2/12=1/6 P(A and B)=1/12 P(A).P(B)y=1/2.1/6=1/12=P(A and B)
Hence A and B are independent events.

3. There are two coins. One of them is a biased coin such that P(head): P(tail) is 1:3 and the
other coin is a fair coin. Acomuulecxednrmdommdtmsedmcc. If the coin shows
head, then find the probability that it is a biased coin
mo

A: Sclecting Biased Coin B; Selecting fair coin C: Getting H
P(A)y=P(B)=1/2, P(C/A)y=1/4 (since ratio for head and tail is 1:3) P(C/B)=1/2
P(C) =P(A).P(C/AY+P(B).P(C/B)y=1/2.1/4+1/2.12=1/8+1/4=3/8
P(B).P(C/B) 1/4
= =2/3

P(A)P(C/A)+P(B)P(C/B) 3/8

4. A letter is known to have come either from TATANAGAR or from CALCUTTA. What is the
probability that on the envelope just two consecutive letters TA are visible?

Ans:
P(A)=1/2,P(B)=1/2 ,C-TA visible on the envelope.
P(CR)=2/8=1/4, P(C(/B)=1/7,

P(C) =P(A)P(C/ A) + P(B)P(C/B) =

P(B/C)=

1 1
—— .7311,,56

N

1
24

| 1
5. A and B are independent events such that P(Anﬁ)s:andﬂlns)--g Find P(A) and P(B).

Ans: .
P(A)P(B)=1/4 & HA)P(B) =1/6 P(A)=x, P(B) =y
i-y)=1/4and(1-x)y=1/6

on Sotving weget, x-y=1/12 x=y+l/12

On substinting, we get 12y ~1ly+2 =0
y=l/4ory=2/3,Corespondng x=1/30or 3/4
P(A)=1/3P(B)=1/4 (OR) P(A)=3/4PB)=2/)




6. There are 2000 scooter drivers, 4000 car drivers and 6000 truck drivers all insured. The
probabilities of an accident involving a scooter, a car, a truck are 0.01, 0.03,'and 0.15
respectively. What is the probability that one of the insured person meets with an
accident,

Ans:

P(A)=1/6,P(B)=1/3 P(C)=1/2

D-the insured person meets with an accident.

P(D/A)=1/100, P(D/B)=3/100, P(D/C)=15/100,

P(D) = P(A).P(D/A)+P(B).P(D/B)+P(C).P(D/C)=13/150 3

7. A bag contains 4 balls. Two balls are drawn at random. What is the pr obability that both
drawn balls are white.

Ans:

A: 2W + 2nonwhiteB: 3W + 1nonwhiteC: 4W '
P(A) = 1/3,P(B) = 1/3P(C) = 1/3D-both drawn balls are Wh:te )
P(D/A) = %C,/ *c,=1/6,P(D/B) = 3C,/ *C,=1/2,P(D/C) = "3/ "(2=1

11

0 T N
P(D) = P(A).P(D/A) + P(B).P(D/B) + P(C).P(D/C) = .o +5.5+5-1=3

8. Bag A contains 6 red and § blue balls and another bag B contains 5 red and & blue balls. A
ball is drawn from bag A without seeing its colour and is put into the bag B. Then aballis
drawn from bag B at random. What is the probability that the ball drawn is blue in colour.

Ans:

L

A:RedfromA(6R + 5B)B: BluefromA(6R + 5B)
C:getting Blue ball from bag B after transferring.
P(A)=6/11,P(B) = 5/11

Case: IA n C
i 6 8 48
P(ANC) = P(A).P(C/A) = T
Case:lIBNnC
5 9 45
P(BnC)=P(B).P(C/B) ==y
45 93

: 48
Reqd._Probability= I 4+ 54 = 152

CASE STUDY BASED QUESTIONS

A doctor is to visit a patient. From the past experience, it is known - -
that the probabilities that he will come by cab, metro, bike or by .
other means of transport are respecfively 3/10, 1/5, 1/10 and 2/5.
The probabilities that he will be late are 1/4, 1/3, 1/12 and 1/10 i he
comes by cab, metro, bike and other means of transport
respectively.
(a) What is the probability that the doctor arrived |ate?
(b) When the doctor arrives late, what is the
Ans: (a)A: CabB: MetroC: BikeD: other

E:Latearrival

P(E) = P(A).P(E/A) + P(B ;
‘el )1 (2 )IP(5421+P(C).P(E/C)+P(D).P(§/D) '

Probability that he comes by metro?

—_— e _+ -_

1004 53 101> s —




_P(B).P(E/B) ~ 1/15
(b)P(B/E) = P(E)  ~ Ti4/gop = 40/114=20/57

The Venn diagram below represents the probabilities of three different types of Yoga A, B
and C performed'by the people of a society. Further, it is given that the probability of a
member performing type C yoga is 0.44.

)

-

Ans: (i) x=0.44-021=023 (ii) y=1-0.96=0.04

(i) Find the value of x. (ii) Find the value of y

(iii) (2) Find P(C/B) (OR) A ~ N
(b) Find the probability that a randomly selected ex‘
person of the society does

Yoga type A or B but not C. ; 0-11

- _ P(CnB) _ 023 _ 23
(iit) P(C/B) = PE - o036 36 OR)

P(AOR B not C) =0.32+0.09 + y = 0.41 + 0.04 = 0.45

(73

Two cards are drawn from a well shuffled pack of 52 cards without replacement.

(a) What is the probability that one is a red queen and the other is a king of black colour

(b) one shows a prime number (from 2 to 10) and other is a face card(other than Ace)
Ans:

(a)A = Red queenin 1st attempt B=Black King in 2nd Attempt

C=Black King in 1st Attempt
D= Re d queenin 2nd attempt

2
Reqd Prob=P(A4 N B)+P(C N D) = —. ==

2 2

+2 2
52°51  52°51 663

(b)A=Pr i meNumberin 1st attempt

ReqdProb=P(4 N B)+P(C N D) =

[

=face card in 2nd Attempt C=Face card in 1st Attempt D= Pr i meNumberin 2nd attem’
16 12 12 16 _ 32 -

52°51 " 52°51 221

LONG ANSWER TYPE QUESTIONS
In answering a question on a multiple choice test, a student either knows the answer or
guesses. Let 3/5 is the probability that he knows the answer and 2/5 be the probability that
he guesses. Assuming that a student who guesses at the answer will be correct with
probability 1/3. What is the probability that the student knows the answer, given that he
answered it correctly?
Ans: A:Knows the answer B: Guesses the answer E: Answered Correctly
P(A)=3/5, P(B)=2/5 P(E/A)=1, P(E/B)=1/3
By Bayes theorem,

3
B2 P(A).P(E/A) __s! _3
P(A).P(E/A)+ P(B).P(E/B) ~ 3 14217
Three bags c_ontains a number of red and white balls as follow: 53
Bag-1 contains 3 red balls, bag-2 contains 2 red and 1 white ball, bag-3 contains 3 white

balls. The probability that bag -I will be chosen

: o and a ball is selected from it is /6. i=] 2 3
(a) What is the probability that a red ball will be selected el L
(b) What is the probability that a white ball will be celantad




Ans:
(@)A,B,C are events selecting bag-1,bag-2,bag-3respectively.D-selecting red colour byl
P(D/A)=1P(D/B)=2/3,P(D/C)=0) :

P(D)=P(A).P(D/A) + P(B).P(D/B) + P((,’).P(D/;,)

= -I- 14 -2- -2-+ 0= —Z-(b)P(Wlxlteball) =1 kT = -i-g

6 63 18 ; , .
kX There are three cains, One i3 a two-headed coin ( having head on both faces), another is 4

biased coin that comes up heads 75% of the times and third is also a biased coin that comes
up tails 40% of the times. One of the three coins is chosen at rapdam and tossed, and it
shows heads, What is the probability that it was the two-headed coin?
Ans:A: twoheadedB: Blased(75%H)colnC: blased(40%T)
P(A) = P(B) = P(C) = 1/3H: gettingH
P(H/A) = 1,P(H/B) = 75/100,P(H/C) = 60/100
P(A). P(H/A) _ 100
L P(A).P(H]A) + P(B).P(H/B) + P(C).P(H/C) 235
4 A man is known to speak truth 3 out of 4 times. He throws a die and reports that it is a six,
Find the probability that it is actually a six.
Ans: A = 6appears, B = nonsixappears
P(A) = 1/6,P(B) = 5/6C: Re p orting6
P(C/A) =3/4,P(C/B) = 1/4; P(C) = P(A).P(C/A) + P(B).P(C/B) .
13 51 8 .

—
—1

537517 {2
P(A).P(C/A) _31_3
P(A).P(C/A) + P(B).P(C/B) 2% 8

5  Assume that the chances of a patient having a heart attack are 40%. It is also assumed that
meditation and yoga course reduces the risk of heart attack by 30% and prescription of certain
drug reduces its chances by 25%. At a time a patient can choose any one of the two options
with equal probabilities. It is given that after going through one of the two options and patient
selected at random suffers a heart attack. Find the probability that the patient followed a
course of meditation and yoga.

AnS-

P(A/C) =

A -’Meditation&YogaB — takesdrugC — Suf fersheartAttack
1 70 40 75 40
P(A) = P(B) = 5P(C/A) = {00705 P(C/B) = o5 =
PA/O=T70 30 1 75 40 ~29°
2°-100°700 * Z- 100100

6. Bhavani is going to pay a game of chess against one of four opponents in an inter-college
sports competition. Each opponent is equally likely to be paired against her. The table below
shows the chances of Bhavani losing, where paired against each opponent.

OPPONENT | BHAVANI’S CHANCE OF LOSSING
OPP-1 12%
OPP-2 60%
OPP-3 X%
OoPP4 84%

If the probability that Bhavani losses the game that day is %. find the probability for Bhavani to be
losing when paired against opponent 3,
Sol A.B,C,D be events, respectively Bhavani game with Opp-1,2,3,4 . E be the vent Bhavani
Loses the game. ‘




-

Given p(E)=l/ 2
(A)PBPO-PO)=1/4
p(E/A)=12/100, P(E/B)=60/100, P(E/CY=x/100,P(E/D)=84/100
P(A)=l/2 ‘
1/2 = P(A).P(E/A) + P(B).P(E/B) + +P(C).P(E/C) + P(D).P(E/D)

_12+60+X +84
= 200 ;X =44p(E/C) = 44%

7, Three persons A , B, C apply for a job a managcr in a company. Chances of their selection are in
the ratio 1:2:3. The probability that A,B and C can introduce chances to increase the profits of a
company are 0.8,0.5 and 0.3 respectively. If increase in' the profit does not take place, find the
probability that it is due to the appointment of A. '
P(A)=1/7, P(B)=2/1, P(C)=4/7
E-not increase the profits
P(E/A)=0.2, P(E/B)=0.5, P(E/C)=0.7

P(E/A) =

§. There are two bags 1 and 11, Bag I contains 3 red and 5 black balls an
black balls. One ball is transferred randomly from Bag I to bag
randomly from bag II. If the ball so drawn is found to be black in co
that the transferred ball is also black.

A-transferred ball is Red B-transferred ball is black
C: ball from bag II after transferred , is black.
P(A)=3/8, P(B)= 5/8 B '
P(C/A)=3/8 PC/B)=4/8

P(A).P(E/A) _270 g
= P(A).P(E/A) + P(B). P(E/B) + +P(C).P(E/C) ~ 40/70
d Bag II contains 4 red and 3
II and then a ball is drawn
lour then find the probability

3

ol W

P(A).P(C/A)

| 5
P(CIB) = Fay.pc/A) + PBYPC/B) 33,

9
29

*
8

ool L



