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General Instructions:
| M P: Verify that you have received the question paper with the correct course, code, branch etc.
1. This Question paper comprises of three Sections -A, B, & C. It consists of Multiple Choice
Questions (MCQ'’s) & Subjective type questions.
2. Maximum marks for each question are indicated on right -hand side of each question.
3. lllustrate your answers with neat sketches wherever necessary.
4. Assume suitable data if necessary.
5. Preferably, write the answers in sequential order.
6. No sheet should be left blank. Any written material after a blank sheet will not be
eval uated/checked.

SECTION-A 20

1. Attempt al parts:-

1-a If any value in Xg column of final simplex table is negative, then the solution is 1
(CO1L, K2)

(@) Feasible

(b) Infeasible
(c) Unbounded
(d) No solution

1-b. The maximum value of Z = 4x + 2y 1
subject to the constraints2x + 3y < 18,
x+y= 10,
x,y= 0is(CO1, K3)
@ 36
(b) 40
(c0 30
(d) None of these
1-c. The part of the feasible solution space eliminated by plotting a cut contains (CO2, 1
K2)

(@ Only non-integer solution
(b)  Only integer solution
(c) BothA)andB)
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1-d.

1-e

1-f.

1-i.

(d) None of these

In abranch and bound problem , if x=5, and y= 4.5, which of the following would

be a possible branching option (CO2,K2)
@ y=4
() x=5
© y=5
d y=>5

The Minimum value of {®1%) =25 +x =4 x +4 - 4x,

@ o
(b)y -2
o 1
(d) None of these
If (t—s?) >0, r <0, t< 0 then the function is (CO3,K2)
(@ Concave
(b) Convex
(c) Neither convex nor concave
(d) Strictly concave
Therelation between & & E is(CO4, K2)

is(CO3,K3)

@ A =E-1
() A =E+1
(c A =E

(d) None of these

For finding complex roots of algebraic or transcendental equations, we can use:

(CO4,K1)
(@ Bisection method.
(b) Regula-Fals method.
(c) Newton-Raphson method.
(d) None of these methods.
If A={1,4,6},B= (3,6}and C = {3,4,6}, then AM(BIC) 15:(CO5,K 2)

(@) (3.4.56)
(b) (4.6}
(c) (1.4,6)
(d) (6}
Find ‘P2 : (CO5,K2)
@ 12
(b) 28
(c) 40
d) 36
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2. Attempt all parts:-

2.a Consider a chocolate manufacturing company that produces only two types of 2
chocolate A and B. Both the chocolates require Milk and Choco only. To
manufacture each unit of A and B, the following quantities are required:

I. Each unit of A requires 1 unit of Milk and 3 units of Choco
ii. Each unit of B requires 1 unit of Milk and 2 units of Choco.

The company kitchen has atotal of 5 units of Milk and 12 units of Choco. On each
sale, the company makes a profit of Rs 6 per unit A sold and Rs 5 per unit B sold.
Formulate the above as an L PP to maximize the profit. (CO1,K2)

2.b. Calculate the fractional part of -2/3 by Gomory's method.(CO2,K?2)
2.C. Check whether the function: f(x, y) = x2 + xy + y2 is convex or not.(CO3,K3)
2.d. Write the Newton’s forward interpolation formula. (CO4,K2)

2., If function f:R = R isdefined by f(x) =x*+1.  Check whether the function is
one-one and onto or not. (CO5,K?2)

SECTION-B 30
3. Answer any five of the following:-

3-a Write the dual of the given LPP; (CO1, K3) 6
Max. Z = X1+ Xo + X3
Subject to
X1 - 3X2 + 4X3:5
X1 -2Xo < 3
2Xo -X3 = 4
X1, X2,%X3 =0
3-b. Solve the following L PP by using graphical method: (CO1,K3) 6
Min Z = 50xq + 70x2
Subject to
2X1+ X2 = 8
X1+ 2x2 =210
X1, X220
3-c. Solvethe following LPP by Branch and Bound method:(CO2,K3) 6
Max. Z = 5x+2y
St.
3x+dy < 3
X+3y = 5
X,y = 0and are integers.

N N NN

3-d. Write short note on Knapsack and cargo loading problem. (CO2,K1) 6

3.e. Show that the set S={(x1, X2, X3): 2X1 - X2 + X3 < 4} is a convex set. 6
(CO3,K2)
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3.f.

3.g.

Calculate the real root of following equation x* —5x +3 =0 by using Regula

Falsi method till 3rd iterations. (CO4, K3)

For the following statement, which conclusion follows logically and why (CO5,K2)

A. Some actors are singers.

B. All the singers are dancers.
Conclusions:

1. Some actors are dancers.

2. No singer is actor.

SECTION-C

4. Answer any one of the following:-

4-a.

Solve the following LP problem using Big M method:(CO1,K3)
Maximizez=-x -y
subject to the constraints:
3x+2y =30
2x -3y = 30
xty=s5
X, y=0
Solve the following L PP by using Two Phase method: (CO1,K3)
Min Z= X1 - 2X2 -3X3

subject to -2 xq + X2 + 3x3=2

2X1 + 3Xo+ 4x3=1
X1, X2 X3= 0

5. Answer any one of the following:-

5-a

Find the optimum integer solution of the IPP by using Gomory’s method:
(CO2,K3)

MinZ =x1 - 3Xp + 2X3

Subject to

3X1-X2 +3x3=< 7

-2X1 + 4X 2= 12

-4xq + 3x 2 +8x3= 10

X1, X2 = 0 and are integer.

Solve the following LPP by using Branch and Bound method (For only one
subproblem): (CO2,K3)

Max z = 2x1 + 3Xp

st.xg+Xxp = 35

4x1 +9 Xo=< 36

X1, X2 = 0 and are integers.

6. Answer any one of the following:-

6-a

Solve the following NLPP by the method of Lagrange multiplier: (CO3,K3)
Optimize z = 2x2 + 2y2+ 322 + 10x + 8y + 6z — 100
Subject to
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X+y+z=20

=0
X,Y,Z
6-b. Use Kuhn Tucker method to slove the following NLLP: (CO3,K3) 10
Maximize Z=12xq + 21Xy + 2X1X2 - 2X12 - 2Xo?
s.t. X =<8
X1+X2=< 10
X1, X2 = 0.
7. Answer any one of the following:-
7-a f 6_dv 10
Evaluate’s 1+x% by using Simpson’s one third rule and Simpson’s 3/8" rule.
(CO4,K3)
7-b. By Using Lagrange interpolation find f(8) from the following data: (CO4,K3) 10
X 4 5 7 10 11 13
f 48 100 294 900 1210 2028
8. Answer any one of the following:-
8-a In acertain college 25% of boys and 10% of girls are studying mathematics. The 10
girls constitute 60% of the students. If a student is selected and isfound to be
studying Mathematics find the probability that the student is a (CO5,K3)
i. Girls
ii. Boy.
8-b. The various sections of the population are indicated below inthe pie-chart. Study 10

the pie-chart and answer the following questions. (CO5,K3)
The total population of acity is 5000

), 180 _ (V). 18

N
<A

|. Employees of the Public Sector
[1. Employees of the Private Sector
[11. Employees of the Corporate Sector
V. Self-Employed
V. Unemployed.
A. Calculate the percentage of the employed personsis self-employed.

B. Calculate the number of persons employed in the Corporate Sector.

C. Calculate the number of Unemployed persons.

D. Calculate the number of persons employed in both the Public Sector and
Corporate Sector.
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