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Group — A
Answer any four questions : [4x5=20]
1. a) Find the point where the line joining (2,0,4) and (—4,-2,-6) is divided by the xy-plane.
b) Prove that the angle between two diagonals of a cube is cos™ (éj [2+3]
2. a) Obtain the equation of the plane containing the line X,z =1, y=0; and parallel to the line
a ¢
Y_Z_1,x=o0.
b ¢
b) Find the direction cosines of the normal to the plane 2x + 3y + 4z —4 = 0. [4+1]
3. Prove that the straight lines x-1_ yIZ = 223 and x;5 = y+58 _278 e coplanar and find the
equation of the plane on which they lie. [2+3]

x+3: y+7 _ z-6 and x—3: y—8 _ z-3 .
-3 2 4 3 -1 1
Find also the equation of the line of shortest distance. [3+2]

4. Find the shortest distance between the straight lines

5. A sphere of constant radius r passes through the origin and cuts the axes in A, B, C respectively. Prove
that the locus of the perpendicular drawn from O to the plane ABC is

(XP+y* +2°)2 (X2 +y 2 +272)=4r%. [5]
6. Find the equation of the right circular cone whose vertex is (-1, 2, 3), the semi-vertical angle is 60° and
the axis is parallel to X y_z [5]
3 4 5
Group-B
Answer Question No. 7 and any two from the rest : [8+32=40]
7. Answer any four questions : [4%x2]

a) Draw graphically the feasible space given by the L.P.P.
Maximize Z = 2x; + X
subject to X, <2
X, <3
X, +X,21; X;,X, =20
b) What is the difference between a basic solution and a degenerate basic solution?
c¢) Define a convex set with an example.
d) Express the given L.P.P in standard form :
MinZ= 2X1—Xy + X3
Subjectto 2x,—X,+X, <1
X, —2X, + X5 =2
X, +X; <3

X, Xy, X3 20



e) Find the initial basic feasible solution by North-West Corner Method for the following
transportation problem :

D, D, Dj aj
O1| 5 1 8 12
O 2 4 0 14
O; [ 3 6 7 4
bjb 9 10 11
f) State the Fundamental theorem of L.P.P.
g) State why an assignment problem is not an L.P.P.

8. a) Solve graphically the following linear programming problem :
Minimize Z= 2x -y
Subject to X+y<5,
X+2y<8
4x+3y >12
X,y=>0
b) Three different types of lorries A, B and C have been used to transport 60 tons solid and 35 tons
liquid substance. A type lorry can carry 7 tons solid and 3 tons liquid, B type lorry can carry 6 tons
solid and 2 tons liquid, C type lorry can carry 3 tons solid and 4 tons liquid. The costs of transport

are Rs. 500-00, Rs.400.00 and Rs. 450-00 per lorry of A, B and C respectively. To find the
minimum cost, formulate the problem mathematically.

c¢) Find the basic feasible solutions of the system of equations
X, +X, +X; =8,
3X, +2X, =18,
X;, X, X5 20. [6+6+4]
9. a) Show that a hyperplane in E" is a convex set.
b) Find the extreme points, if any, of the following set after proving it to be a convex set :
S={(x,y) eE%|x|<L |y}
c) (2,1,3) is a feasible solution of the set of equations
4, + 2%, — 33 =1,
6X1 + 4X, —5x3 = 1.
Reduce it to a basic feasible solution of the set. [4+6+6]

10. a) Solve Graphically the following L.P.P.
Minimize Z =2x; + 3%,
Subject to 2X, + 7%, 212

X, +X,2>6

S5X, +X, =10

X, X, 20

b) Use Vogel's Approximation method to obtain an initial basic feasible solution of the transportation
problem : [8+8]

2 |11 (10, 3| 7 | 4
1 (4| 7|2]1]|8
3194 8]|12] 9
3 3 4 5 6



11. a) Find out the optimal assignment cost from the following cost matrix

18 26 17 11
13 28 14 26
38 19 18 15
19 26 24 10

b) Solve the L.P.P by simplex method
Maximum Z = X; + Xz + 3X3

Subject to X, +2X, —X, <10
4%, +3X, +2X, <8
X, +3X, <15
X1, X5, X3 20
c) Show that a transportation problem can be written as an L.P.P. [6+6+4]
Group—-C
Answer any three questions : [3x5=15]

12.

13.

14.

15.

16.

a) What is meant by absolute and relative errors?
If u=23v’ — 6v, find the relative error in u at v = 1 if the error in v is 0-05.

b) Round-off the following number to four significant figures as well as four decimal places :
38-46235. [3+2]

From the following table, find f(1-02) using Newton's Forward interpolation formula : [5]

X 1-00 1-10 1-20 1-30
f(x) 0-8415 | 0-8912 | 0-9320 | 0-9626

Use the method of bisection to find the root of the equation x*+2x*—-x-1=0 lying in the interval
(0,1) correct to two significant figures. [5]

3

Evaluate '[ldx by Simpson's %rule using eight equal subintervals. Determine the error by direct
X
1

integration. [4+1]
Using appropriate interpolation formula find the value of f(5) from the following data : [5]
X 3 4 6 8
f(x) 4.5 13-2 43-7 56-4
oL Sl ]



