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Candidates are required to give their answers

in tkeir own words as far as practicable.

IMechanics]

Group - A

Answer any ten questions : 2xl0=20

1. If a particle mov€s in a straight line with uniform
acceleration, prove that increase (or change) in K.E. is
equal to the work done by the acting force.

2. If abicyclist always works * , t and goes 12 rniles

per hour on the level ground, find the resistance of the

road.
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3. A particle describes the curve y=:l el +e-l" 2[ under

a force which is always parallel to the positive direction

of the /-axis. Find the law of force.

5. If the radial velocity is proportional to the transverse

velocity, find the path in polar coordinate.

6. If the tangential and normal acceleration of a particle

moving in a plane curve are equal, find the expression

for the velocity.

7. State Newton's L^aw of motion.

8. if the velocity of a particle at a distance x from a fixed

point O is given by u2 =a-bxz, where a, b are

constant, prove that the motion is simple harmonic and

find its period.

9. A particle starts from rest from the top of a smooth

inclined plane of a given base. Show that the time of
fall is least when the inclination of the plane to the

horizon is 45o.
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4. Deduce the expression for the mdial velocity of a particle

moving in a plane curye.

10. Define astatic equilibrium and astatic centre.
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11. A system of co-planar fbrces has the total moment H,

2H and 3H about the point (0.0), (0, l) and (2,4)

respectively. Find the magnitude of the resultant.

12. Defure limiting fiiction and co-elilcient of friction.

13. Two fbrces of magnitudes 3P. 2P respectively have a

resultant R. If the first force is doubled, the magnitude

of the resultant is doubled. Find the angle between the

forces.

14. If two bodies A and B are rigidly.ioined together and if
their weights be l4/, and W, and C.G. be G' and G"

respectively, fiom a frxed point O. find the C.G. of the

two combined bodies.

15. Find the C.G. ol'an arc of a semi-circle.

GrouP - B

Answer any four questions ' 5x4:20

16. Find the C.G. of the area of the cardiod

r = a(l+ cos d) .

17. The straight line 4x 1.3!:5 meets the rectangular axes

Ox, Oy al A and B respectively. If the forces X, Y. Z

act along the lines OB, OA and .48. find the magnitude

of the resultant and the equation of line of action.
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18. A particle executing S.H.M. in a straight line has

velocities vt, y2. v, respectively at distances xp x2, x3

from the centre of the path. Prove that -ri (rj - rr')*

,i (r.' -,i)*ri (ri - rl ) = o

19. Find the constant fbrce necessary to move a train of
mass 150 ton up an incline of 1 of 200 through half a
mile in a minute, starting fiom rest, resistance due to
friction being 12 lbs rvt. per ton. (g:32 ft/sec2).

20. A particle rnoves in a plane such that its acceleration
parallel to the x and y are k2a sin kt and k2u cos kt
respectivel), with the initial conditions .x: 0, ! : *a,

clv dx:i = 0, - = -k.a when l: 0. Find the equation ofdr dt
the path of the particle.

21. Aparticle describes the equi-angular spiral r = ee"'e with
a constant velocity. Find the components of the velocity
and of the.acceleration along the radius vector and
perpendicular to it.

Group - C

Answer any two questions : 10x2:20

(i) The couple components of a system of co-planar
forces when reduced w.r. to two dillbrent bases o
and O' are G eurd G'respectively. Show that the
couple component when the system is reduced with

resDect to the middle point of OO'is 1(C*C').
2'
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(ii) Find the C.C. of the segment of a solid sphere of
radius 'u' cut off by a plane situated at a distance

'c' (< cr) fiom the centre. 4+6:10

(i) Investigate the condition of equilibrium of a particte

constmined to rest on a rough surfbce.l'(x. y,z):0
under any given fbrces acting on the parlicle.

)2
(ii) The paraboloid l*i=2: is placed with itsa- b-

axis veftical and its rzertex uppermost; if pr be the

co-efficient of friction, show that a particle will rest

on it at any point above its curve of intersection

with the cylinder 't * J 
t 
- ,,t 4+6=lo1-r U-tt.

24. A particle of mass rz is pro.lected into the air with

velocity u in a direction making an angle a with the

horizontal. Find the path of tlie par"ticle. time of flight and

maximum horizontal range. 6+2+2

25 (i) A particle falls under constant gravity, through a

distance x. starting fiom rest. A small resistance per

unit mass, equal to K times the square of the

speed, acts on the particle. Find the kinetic energy

of the particle.
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(ii) A particle is proiected horizontally under gravity

with velocity Jigo fiom the lowest point of the

inner side of a smooth circular curve of radius a.

Find the highest point of the curve reached by the

particle. 5+5
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OR

[Linear Programming]

Group - A

Answer any ten from the following : 2x10:20

l. Show that the arbitrary intersection of convex sets is a

convex set.

2. Find the extreme points if any of the set

^9 = {(x,,x,),lr,l= t,lx,l< t}.

3. Define Convex hull and convex polyhedron.

4. Find the basic solution with x, :0 as non basic variable

of the following equations :

x,+4x. -xl =3; 5x, +2x,+3x" =4.

5. Discuss the advantages and disadvantages of graphical

method fbr solving an LPP.

6. Find the basic fbasible solution of the system

;r, + 2.x. = 1; rr * x: = 4; x,xr, r, , 0.

7. Express the vector (1,1,1) as a linear combination of

three vectors ( 1,2,3), (4,2,1) and (2,4.2).

Y-6i223 - '70\)
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8. Show that X ={x:xl< Z} is a convex set.
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9. Show that the vectors (3,0.2), (7.0,9) and (4.1.2) fbrnr

a basis tbr E3.

10. Defure fbasible solution and Basic fbasible solution.

I 1. Define slack and surplus variabies.

12. In simplex table. how you can determine a redundant

constraint equation?

13. If the ob.iective function assumes its optimal value at

more than one extreme point. then show that every

convex combination of'these extreme points also gives

the optimal value of the ob.jective function.

14. Give example of simplex in zero and two dimension.

15. Define degenerate and norr degenerate basic f'easible

solution

Group - B

Answer any four fiom the following

16. Find all the basic solutions of the system

2xr+ x, +4x., = l l,
3x, +x, +5x. = 14.

17. Solve graphically the following LPP

Mininize Z:rr*3x2
Subject to --Yr +2x. < 4'

xr+ x, < 6;

x, +3xr> 9;

. Jt,J: )0.

Y-6t2T - 7AO
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18. A company produces two types of goods, A and B that

require gold and silver. Each unit of type I requires 3 g

of silver and I g of gold r.r'hile that of type B requires

i g of silver and 2 g of gold. The company can use at

the most 9 g of silver and 8 g of gold. If each unit of
type A brings a profit of Rs. 40 and that of type B

Rs. 50, find the number of units of each type that the

company should produce to maximize profit. Formulate

the above LPP and solve it and also find the maximum

profit.

19. Find the dual ol'the following LPP:

Minimize Z:*r*x2+x3

Subject to x, - 3x, + 4,r. = 5;

xr-2x., <3;

2x, -x-, ) S'

,;r, 2 0; x, is unrestricted in sign.

20. Prove that a basic f'easiblb solution to a linear

progamming problem corresponds to an extreme of the

convext set of fbasible solutions.

21. Using Simplex Method solve the lbllowing LPP:

Maxintize Z: 60xt + 50x,

Subject to x, + 2x. < 40'

3-t, +2x.S60;

-r,."r.>0. p.T..,.
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Group - C

Answer any two frorn the fottowing : .l0x2:20

22. Findthe optimal solution of the following LPP bv solving

is dual :

Maximize Z:2x, + 3x,

Subject to -x, +2x. < 4'

r +r. ($;
^l ' 

41 i

, +3r. <9;

x'x')0;

(i) A person requires 10, 12 and 12 units of chemical

A, B and Ci respectively. A liquid product contains

3,2 and 1 units of A, B can C respectively' A dry

product contains l, 2 and 4 units of A- B and ('

per packet. If the tiquid product sells fbr Rs' 2 per

jar and the dry product sells fbr Re. 1 per packet,

then fbrmulate the problem as a linear programming

problem.

(ii) Solve graphically the following L.P.P. problem

Minintize 7: -)a + 7y

Subject to 3:r + 2y < 17

-Zx +3Y 3 6

"v2l
I,J, ) 0

Y-6i223 - 700



Subject to

v-6i22-3 - 70()

P.l.o.



(12)
OR

[Numerical Methods]

GrouP - A

Answer any ten of the following questions

When Neuton-Raphson method tails?

2x10:20

11
2. Prove that pd =i.O*rU 'O- symbols have their usual

definition.

3. Def,ure the degree of precision of the quadrature fbrmula.

2
4. Write down the approximate representation of 1 correct

to fbur significant figures and then find : (i) Absolute

eror and (ii) relative error.

5. Define partial pivoting and complete pivoting.

6. State the round-off rule in tlumerical calculations.

7. Find the condition of convergence of fixed point itemtion

method.

8. Define percentage and truncation errors in numerical

calculations.

9. Explain the concept of polynomial interpolation'

I 0. Define ill-conditioned problem.

v-6, 2: .l - ? (li.)



11. What is prediction-corection method?

12. Construct a linear interpolating polynomial l('r) with

.f (r) :3 and / (2) = -s.

13. What is the sufllcient condition fbr the convergence of

Newton-Raphson method.

14. Round-offthe following numbers correct up to five and

four significant figures 0.4699987, 2'0046298'

0.a00243468, 1 .8948555.

15. The truncation error to compute the integration in

Trapezoidal rule is of order

(a) h

(b) frl

(c) i?3

(d) h+

GrouP - B

Answer any four of the following questions

5x4:20

16. Suppose you have to solve a cubic equation' Which

rnethod do you use and why? Explain the method. if anyl

and w'rite <Jown the order of convergence of this

method.

17. Write down the quadratic polynomial which takes the

v-6.t2.1 - 7()0
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same vaiues as/(x) at x:-1,0, I and integrate it to
obtailr the integration rule

I

I r 1,1 a* = {r F) + + f (o) + 7 (t)} lt
Assuming the error to have the fbrm
Af^ ({), -1.€ <1, f.ind the value of the constanr,4.

18. Explain Euler's method fbr sorving a differentiar equation
and give a geometrical interpretation of this method.

19. Solve the fbllowing system of equations by LU_
factoization method :

xt * xz+ xl: 4

2*r-xz* 3xr: I

3xr+2Yr-x3:l

20' Establish Newton's backward fbnnura. when it is used?

21. Given sin0o : 0, sin I 0o : 0. 1736, sin2Oo : 0.3420.
sin3Oo : 0.5000 and sin4Oo :0.642g.

(a) Find the value of sin23o

(b) Find the numerical value 
"f # at x: 20" fbr

y: sirx.
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Group - C

Answer any fioo of the following questions :

l0x2:20

22. Explan the method of iteration fbr the numerical solution

of an equation / (x):0 by re-setting it in the form
* = d(r). Find the condition of convergence of the

method. Is it possible to formulate more than one

iteration scheme fbr the equation? Formulate a

convergent iteration scheme fbr solving the equation

2x-sinx-1:0.

23. Explain the Gauss-Jacobi Method fbr solving a system

of linear equations. Write the sulllcient conditions fbr the

convergence of the ntethod. Present a Gauss-Seidel

iterative scheme to solve the equations

5x + 2y + z : 0, x + 7y - 3z : l, 2x + 2y -72 : 2

24. Establish the Newton-Cotes's fbrmula fbr numerical

integration without error term. Hence deduce the

composite Trapezoidal rule from this f.ormula. Also flnd

the error term.

25. For equally spaced interpolating points .f,u, jr1, ....,xn,

where r{ : x0 + kh (h> 0, k:0, I , 2. ..... n) express

Atyo in terms of the ordinates, Deduce the NeMon's
forward interpolation fbrmula. Then derive the error

expression in terms of (n + 1)th dillbrence. Construct the

interpolation polynomial fbr the function .y=sin(zrx),
choosing the points ro:0, xr:116, xr: l12.

Y-6t223 - 100
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OR

[Integer Programming and Theory of Games]

GrouP - A

Answer any ler questions : 2xl0:20

1. Define analytical detrnition of saddle point'

2. Prove that the following payofT matrix has no saddle

Point 
B

IUIII

la bl
3. Show that the 2^2 game l" ',i is non-strictly

lc dl

detemrined, rf a' h. d 1 c'. tl < h and d < c'

4. What are pure and mixed straregies?

5. Solve the followingZxZ game' the garne being without

saddle point using mixed strategies

B

B1 82

I
II
III

A
A1

A,

6 4
-1 2

v-6i221 - 701)
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6. I tosses two coins at a time. He receives Rs. 2 and

Rs. 3 fbr two heads and two tails respectively and he

losses Re. I fbr one head and one tail respectively. Find

rhe value of the game.

7. Define a two-person zero sum or a rectangular game.

8. Define the optimal strategies and the value of the game.

Are the optimal strategies unique?

9. Show graphically the fbasible region of the following LPP

MaxZ:xl*Zxz

subject to x, + x.12,

xt *J: ) l' ;r, 'X' 2 0'

10. Show that the set of vectors (1,0.0). (0,1,0), (0,0,1) and

(1,1,1) are linearly dependent but any three of them are

linearly independent.

I I . Give two real exarnples o1'an mlxed integer programrning

problem.

12. Write the drawback of branch and bound method.

13. What do you mean by Gomory's cutting plane method?

14. Give some applications of integer programming problem.

15. Write any two rules of dominance.

v-6i223 - 7{)()
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Group - B

Answer any four questions : 5x4:20

i6. Find the optimal solution to the following pay offmatrix:

81 82

17. Use dominance to reduce the following game problem
to 2x2 game and hence frnd the optimal strategies and
the value of the game

Player B

Player A

18. Transform the games with pay-off matrices to the
coffesponding L.P.P.

B
.|*L -)

-1

B

A1

&
&

*

2 7

a
J

ll 2

a
J 4
I 4 2

2 2 6

2

5
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19. Find the optimal solution to the I.P.P.

I{admire Z: xr* x,

subject to 3x, +2xr<5'

xr32;

xt, x2>0 and all are integers.

20. Prove that if we add a fixed number X to each element
' of the payoff matrix, then the optimai strategies remiin

unchanged while the value of the game is increases by

X,

21. Derive the Gomory's constaint of the optimal table of
a general LPP.

Group - C

Answer any two questions : l0x2:20

22. Llse Gomory's cutting plane method to find the optimal
solution of the I.P.P.

Irrlarimire Z:2xr+bz

subject to 5q +3x, <8

xr+2x, < 4

xt, xz>0 and all are integers.

v-6t223 - 700
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23. Use branch and bound technique to solve the following
integer progmmming problem

Ivfinimize Z:4xr+3x,

subject to 5x, +3x, > 30'

xt<4;

xz<6;

{, xz } 0 and all are integers

24. For the following payoff table, transform the zero-sum

game into an equivalent linear programming problem and

solve it by simplex method

B1

Player B

B2 B3

Player A

25. Find the optimum integer solution of the fbllowing I.P.P.

Minimire Z:9x, + 10x,

subject to 4x, +3xr24O;

x, 39;

xz>8;

x, x2> 0 and all are integers.

1 2 I

I -2 2

J J

V:61223 - 7OO
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