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Define a tree.

Deline connected network.

Write the generalformula of
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7.

8.

9.

4.

5.

Max. Marks: 40

mark, (4x1=4)

Qx2=14)

An agriculture has a farm with 12s acres. He produ_ces Radish, Muttar and
Potato. Whatever he raises is fully solid in the market. He gets Fls..S for Fladish
per Kg, Rs. 4 for Muttar per Kg and Rs. E for polato per Kg. The average.yjeld
is 1500 Kg ol Radish per acre, 1800 Kg of Muttar peraire and 1206 *g at
Potato per acre. To produce each 100 Kg ol Radish and llluttar and to proOuce
eacfr 80 Kg of Fotato, a surn of Rs. 1a.sO has to be used for manure. Labour
required for each acre to raise the crop is 6 nnan days for Radish anct potato
each and 5 man days for Muttar. A total of s00 man days of labour at a rate
of Rs. 40 per man days are available. Formulate this as i linear prcgramming
modelto maximize the agriculturist,s totalprofit. 

p.r.o.
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10' A cornpany make$ lwo kinds of leather belts. Belt A is a high quality belt and
belt B is of lowerquality. The respec{ive profits are Hs. 4.00i_ and Hs. 3.001_ per
bett' Each belt of type A requires twice as muclr time as a belt ol iype B and if
allbeltwere of type B, the company courd make 1000 belts per oay. rrre suppry
of leather is sufficient for only 8o0 belts perday (both A and B combined). tsert
A requires a fancy buckle and only 400 buckles per day are available. There
are only 700 buckles a day available for belt B. Deterrnine the optimalproducl
mix.

11. Explain

1?,.

13.

14.

1H

Explain Simpson's

Given P(A) = i,trt, = *,t, A r-,B) = 1. Hvatuate p(A/B) and p(B1Ai.

Find tre maximum value of z = 102[r +xr+Zx,
subject to the constraints 14x, + y2- 6x. + Sxo = 7

16x, +&-6&<5
3xr -&-& <0, x, )0; & > 0; xs 2 0, xo ) 0.

(4x3=12)

17.

18.
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1 9. Consider $tb.ffi{h*r#fg'nsfi*ork'

ffiInsffif;l}ffffi,

?2. Evak^ffi l= f '
wifr h =0.5.'o

20.

21.

Arswer any 2 questions out of 4 questions. hh question canies 5 mad<s. (2x5=10)

23. A live fuure number ls brmed by tre dg[ts 0, 1,2,g,4 witur{ rqetitim. Find the
probability trat tle number fonred is divisibb by 4.

24. Use simpbx metfpcl to solve the ficllo/uillg LPP

Maxirfrize z=4x1+ 10&

sutlect to tre oonstraints 2x,, + xr35}
zxr+5xr<100
*,.+3t (90,x,>0;&>0.
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y{0.I} using Runge-kutla
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Answer any four questions. E*Ch,,.Ouesti6nt (4x1.=4)

1. What is meant by an exhaustive gv+k Z

2 Find sPr.

3. What is meant by a linea

4. Define a path in a network. ::ti:i

{7x2=14)

6' What is the chance that a leap year selected at random will contain bB Sundays ?

7. ln how many ways can one make a first, second, third and fourth choice 
"*o6912 finns leasing construction equipmqnt ?

9. What are the three components of an Lpp ?

P.T.O.
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10. Wdte the carPnical form of t

maxZ= Zxl + lxz r :: -::-.
$ubto Zxr--4xrZ a ,;::. -ii' 

:::'-t
sub to 2x,t-4x, < 4 ,..i ,. -' '' \
xr + }z 4#.gn**+:.rrr:T.';c*H+q : Ifr*,--ffi:E3i :"*TBeL; .:"I r.: ':*5*xr:'rt*l V,l

xr+7x2=7 ;-::,-,t,siii,f* *,,-*5*g:ii*#gE iirFslEa",r jerfri

="-s.* 
.dF{si;idE{Hj

1 1. State fundar$tHf*f:ffiffit6t@:*f_' :i::-"-".:':'::"'-''

1 2. Explain a directd netwot!5-
:qi-* &*'ffi t*t
twort( Give at

gi:lF 5"i*-'f-Al$ ii$f;}

14. Explain the TraPezoidal rule.

13. whht restrn#ttyri"r capaofr,;6frqyo43llpqf-';' r: i ' 
;+ ' '1;* ' r

15. Ev{n!*-+jl s< usins

19.

N.

2',1.

?2-

ea:i,.iie**iJ to.l*:? Er:* xBift*.'}:r\

r

77.

18.

, ,Jr; .l:iffeiiT ;; iiii;r,'t ..,

ol sdvirg it

s.'ir"

X' * X^ < 8@ 
,. ,-,i;;; f5::i : g, ;r,;i. 1,r.-r, 1"!$i-! ii,J*!*n ,,ftF:,I;l ,,;3,-i 'lt ,t,

;t= {E=,ffi6mir6k',Bg?fi6.h':id':,*c' r irrerriqi:r$E: *,j+Li;ii+{ii.,ilr r.rinies;-i}r;r+Eit !i.i.

Explain Konigsberg neturort flow problem 
.-.,1ii;ii+r-i,*1,j Y{..: :ti:s! i-:j;:i.iii:ii:r :.}liiefl .;j

$are the cfiaracteristics ol minimal tp"Tt$q ry" ?fg..'.%**<;,* .*s.r,ti :+.ii r*ir; .s:,*i,,,x,;, _,"i

Fronr the Taybf series lor y(x), fird-y(O.f) conect to four deimal places if y(x)

satisfies t' = x-f ard Y(0) = 1.

D€tg1. qninethe 
value ol y when x = 0-1, $\rsl trat y(0) = 1 ard y = f + y'

t'



23. A committee consists of I students two of whicfr are from 1st year, three from
2nd year and fourfrom 3rd year. Three students are to be removed at random.
What is the charrce that

i) the three studente belongs to differentclasses

llililllffiffifil$ilffiililIil €-

PAHT - D

Answer any 2 questions. Each question carries 5 marks :

Sub to 2x. + x, < 50
Zxr+ 5x, < 100

2x,,+ 3x2 < 90

X1, X2 2 0.

Use Dijkstra s algorithm
distiance from city t to city

K23U 1132

(2x5=10)

hence the shortest

- 1)

26.

Figure 1

Using Runge.Kuttia method of both second oder and fourth order fonnula,

find (0.1) ard y{0.2} aonect to four {ecimal places, given fl = , - x where
Y(0)=2,h=Q.!.
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PART _ A

Short Answer

Answer any 4 questions. 1 mark each :

1. Find the probability of getting two heads when five coins are tossed.

2. Define aslack variable in a linear programming problem.

3. True or false : Any connected, undirected graph G = (V, E) with lEl = lvl - 1

is a tree.

4. Give an example of a spanning tree in a network.

5. Give the Euler's formula to solve :I = f (r,y).

PAHT _ B

Short Essay

Answer any 7 questions. 2 marks each :

6. From a pack of 52 cards, two cards are drawn together at random. What is
the probability of both the cards being kings ?

i
7, ln a cricket tournament a cricketer hits eight times'6'out of thifi-two balls.

Calculate the probabiltty that he would not hit a 6.

(4x1=4)

P.T.O.
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L Beduce to the standard problem form

Maximise z= 2xt - x2 + xg

Subiect to the constraints xl + 3X, - Xs ( 20,

Zxr- x, + x. < 12

x, - 4x, - 4xr2 2

XilX2,4>0.

9. Define a basic feasible solution of an LP problem.

10, A business organization is engaged in producing two products M and N.

Each unit of product M requires 4 kg of raw material and 8 labour hours for

processing, whereas each unit of product N requires 6 kg of raw material and

6 hours of labour of the same type. Every week, the lirm has an availability of

120 kg of raw material and 192 labour hours. One unit of product M sold yields

Rs. 80 and one unit of product N sold gives Rs. 70 as profit. Formulate this

problem ag a linear programming problem to determine as to how many units

of each of the product should be produced per week so that the firm can earn

the maximum Profit.

11. Find the dual of the following LPP

Minimisez=3xr+Sxr-x.

Subject to the constraints X, - x, + x. < 3

2x, - 3xr< 4

xl,x2 > 0.

12. Problem : Develop a network from the following data.

Activity A B C D E F G H

lmmediate
Predecessors

A B C,.D C,D E F
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Directed Arc Capacity
(s, a) 4
(s, b) 2
(a, c) 2
(c, t) 2
(c, b) 1

(b, c) 2
(b, d) 3
(d,0 4

1<22U 1567

13. Find the maximum flow from source to sink from the data given below where
node s is the source, node t is the sink and (i, j) representsihe capaeity of the
directed arc from i to j.

14. Find the value of y at x = 0.1 given that y, = x2 + y, y(0) = 1, h = 0.05 by modified
Eule/s method.

'u ff - y -x, Y(0) = 2. Find y(0.1) correct to four decimal places using second

order Runge-Kutta method. (7x2=141

PART - C
Short Essay

Answer any 4 questions. 3 marks each :

16. Two dice are thrown together. what is the probability that the number obtained
on one of the dice is muttiple of number obtained on tne other dice ?

17. What is the probability of getting a sum of 22or more when four dice are
thrown ?

18. Find a"feasible solution by graphical method

Maximisez=3X,+5x,

Subject to the consjraints x, + *" 32000

xr+x2<1500

x2 s 600

x.,, x, > 0.
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19. Use simplex method to maximis€ Z = 6x, + 4x,

Subject to the constraints - 2x, + xr12
x', - x"< 2

3x,+2xr<9
XilX,>0'

20. Find the minimum spanning tree in the following undirected graph where (i, j)
denotes the arc connecting i and j.

Arc Length
(a, b) 4
(a, c) 8
(b, e) 10
(b, d) 8
(b, c) I
(c, d) 2
(c, f) 1

(d, e) 7
(d,0 9
(e, f) 5
(e, g) 6
(f, g) 2

2',1.

22.

Use Trapezoidal rule with h = 4 to estimats ['l- 6x.Jo1+x
Solve by modified Euler's method, the differential equation

whenX=0forx=0.02.
9=x'+y,y=1
ox

(4x3=12)

PART - D
Long Essay

Answer any 2 questions. 5 marks each :

23. A box contains six 1OCl resistors and ten 30Ct resistors. The resistors are ail
unmarked and are of the same physical size. Two resistors are selected from
the box. Find the probability that :

i) Both are 10Ct resistors.

ii) The tirst is a 10Q resistor and the second is a sOc) resistor.

iii) Both are 30f,! resistors.
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24. Use simplex method to solve the following Lp problem :

Itlinirnise z=xt-2x,
Subiect to the constraints 2x, + 3x. = 1

3x, + 2rr- Xs = 5

X1' X2' X, ) 0'

25- Let ffre villages in a region are to be connected by roads. The direct distance

in km between each pair of villages atong a possible road and its cost of
construction per km in (1OaRs) are given in the following table. Distances are
given in the upper triangle and cost in the lower triangle. Find the minimum

cost at which allthe villages can be connected by roads.

ffi. #= ! - x, y(0) = 2. Find y (0.1) and y(0.2) correct to lour decimal ptaces

using forth order Runge-Kutta method. (2x5=10)

DISTANCE

F
LDo()

1 2 3 4 5

1 18 12 15 10

2 3 15 8 22

3 4 3 6 20

I 5 5 6 7

5 2 2 5 7



llllllilHilllll ffi llllil lllll llUlilillllillll

Reg.No. :

Name: .........,...

K21U 1131

lV Semester B.Sc. Degree CBCSS (OBE) Regular Examination, April 2021
(2019 Admission Only)
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PART _ A
(Short Answer)

Answer arry 4 queslions. t mark each :

1. What is the probability of getting a sum of 7 when two dice are thrown ?

2. Define a surplus variable in a linear programming problem.

3. Number of edges in a tree with n verticeg

4. Define a spanning tree.

5. Give the Simps rn', /gtd rule for numerical integration. (4x1=4)

PART - B
(Short Essay)

Answer any 7 questions. 2 marks each :

6. Two dice are thrown simultaneously. What is the probability of getting two
numbers whose product is even ?

7. A bag contains 20 balls, 3 are coloured red, 6 are coloured green, 4 arecoloured
blue, 2 are coloured white and 5 are coloured yellow. One ball is selected at
random. Find the probability that the ball Selected is either red or white or blue.

P.T.O.
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8. Given an Lp probtem

Maximise z-3xr+5x,
subject to the constraints x,, < 5

Ill]]iltrlil]ltilililflilt

xz<7
3xr+2xr<25

. XI,XZ > 0
Convert it to the canonicat form.

9' Define optimum basic feasible solution of a Linear programming problem.

10' vitamin C and K are found in two different foods A., and Ar. one unit of food
A, contains 4 units of vitamin C and 10 units of vitamin K. One unit of food,Ar,
contains 8 units of vitamin C and 4 units of vitamin K. one unit of food A, ,nt .

A, cost Rs 60 and Rs' 50 respectively. The minimum daily requirements (for an
individual) of vitamin C and K is 80 and 100 units respectivety. Assuming that
anything in excess of dairy minimum requirements s,vitartHnc and_K,i$ not
harmful. Find out the optimal mixture of food A, and A, at the minimrr";3gp"*
which meets the daily minimum requirements of vitamii C and K. Formulate
this as a linear programming problem.

11. Find the dual of the following Lpp
Minimise z=x1-Xz-Xg
Subject to the constraints - Sx, - X2 + Xg . 3

2\- 3*z - 2x, > 4
x., _xa-2
X1,*2)0

12' Draw the network diagram for the project whose activities and their precedence
relationship are given below.

Activity A B C D E F G H I
Predecessors A A D B,C,E F E G,H



node s is the source, node t is the sink and (i, j) represents the capacity of the
directed arc from i to j

Directed arc Gapacity
(s, 1) 4
(s,4) 2
(1,2\ 4
(1, 3) 2
(2,0 3
(3,2) 1

(3, t) 1

(4,3) 1

(4, t) 3

14. Use Euler's method to compute y(0.02) in the equation
h = 0.01.

=x3+y,y(o)=1,

15. y' = r - y2, y(0) = 1. Find y(0.1) correct to four decimal places using Taylor's
series metM. (7x2=741

PART - C
(Short Essay)

Answer any 4 questions. 3 marks each :

16. A survey was taken in 30 classes of a school to find the total number of Ieft-
handed students in each class. The table below shows the results:

No. of left-handed students 0 1 2 3 4 5
Freduency (no. of classes) 1 2 5 12 I 2

A class was selected at random.

a) Find the probability that the class has 2 left-handed students.

b) What is the probability that the class has at least 3 left-handed students ?

c) Given that the total number of students in the 30 classes is 960, find the
probability that a student randomly chosen from these 30 classes is left-
handed.

dy
dx
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18.

17. ln a single throw of two dice, what is the probability that neither a double nor a
sum of 9 will appear ?

Use Simplex method to maximise z = 5x, + 3x,
Subject to the constraints x, + x, < 2

Sxr+2xr<10
3x., +9xr<12
X1,X2>0

Solve the following problem graphically
Maximisez=60Xr +40x,
Subject to the constraints 2x, + x, < 60

x't < 25
xr<35
Xr,Xr>0

Find the minimum spanning tree in the following undirected graph where
arc(A, B) is denoted as the arc connecting A and B

ARC WEIGHT
(4, B) 5
(A, c) 6
(C, E) 5
(A, D) 4
(8, C) 1

(8, D} 2
(c, D) 2
(D, F) 4
(c, F) 3
(E, F) 4

19.

20.

21. Use Simpson's rule with n = 6 to estimate the integrd i.ffidxcorrect to
four decimal places. o

Determine y(0.1) from the differential equation y,, - xy,- y = 0, y(0) = 1,

Y'(0) = 0 by Taylor's method. (4x3=12)

22.
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PART - D
(Long Essay)

Answer any 2 questions. 5 marks each :

23. ln a class, there are 15 boys and 10 girls. Three students are selected at random.' Find the probability that 1 girl and 2 boys are selected.

24. Solve using graphical method
Maximise z = 8000 x, + 7000 x,
Subject to the constraints 3xr+ x, < 66

xr<20
xr< 4a
Xt+xr<45
Xr,X, > 0

25. Find the maximum flow in the directed graph from a to b whose directed arcs
and capacities are given below as a table where (i, j) denotes as the directed
arc from i to j.

Directed arc Capacity
(a, 1) 3
@,21 2
(a,3) 1

(1, 4) 1

(1, 5) 4
(1, 6) 2
e.4l 2
(2,6) 1

(3, 5) 1

(3, 6) 1

(4, b) 0
(4,3) 2
(5, b) 5
(6, b) 2
(5,2) 1

26. dY 
=1

dx
method.

+ y2, y(0) = 0. Find y(0.2) and y(0.4) by fourth order Runge-Kutta

(2x5=10)


