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Section A & B are Compulsory. Attempt any one Section from remaining
sections.

 (Section-A) (Linear Algebra and Numerical Analysis)
1. W1 W2 V(F) W1 ∩ W2

V(F)  13/16

Show that if W1 and W2 are the intersection of any two subspaces of a vector

space V(F) then W1 ∩ W2 is also a subspace of V(F).

2.
2 2 1

A = 1 3 1
1 2 2

 13/17

Find the eigen values and corresponding eigen vector of the matrix :

2 2 1

A = 1 3 1
1 2 2

P.T.O.



3. 14/17

Solve the following equations by Gauss elimination method :
10x + y + 2z = 13
3x + 10y + z = 14

2x + 3y + 10z = 15.
 (Section-B) (Real And Complex Analysis)

4.  f : [a, b] → R f ∈ R[a, b] 
ε > 0 [a, b] P  13/16

 U(P, f) – L(P, f) < ε.
Let f : [a, b] → R be a bounded function on [a, b] then prove that f ∈ R[a, b]
if and only if for every ε > 0 there exists a partition P of [a, b] such that :

                                      U(P, f) – L(P, f) < ε.
5. 13/17

1

0

.n xx e dx

Discuss the convergence of

1

0

.n xx e dx

6. | |f z xy

 14/17

Show that the function | |f z xy  is not analytic at the origin, although

the Cauchy-Riemann equations are satisfied at that point.
 (Section-C) (Statistics methods)

7. n k

.
k

n
r p p q

p

 13/16
Show that the kth moment about the origin of the Binomial distribution of
degree n is given by :

.
k

n
r p p q

p

Hence evaluate the variance of the Binomial distribution.
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8. –1 +1 13/17
Prove that Karl Pearson correlation coefficient lies between –1 and +1.

9.  r12 = 0.80, r13 = –0.40, r23 = –0.56   r12.3, r13.2, r23.1

 R1.23  14/17

If r12 = 0.80, r13 = –0.40, r23 = –0.56, then find partial correlation coefficients

r12.3, r13.2, r23.1 and multiple correlation coefficient R1.23.

 (Section-D) (Discrete Mathematics)

10.  13/16

Express in conjunctive normal form :

f(x, y, z) = (x′ · y + x · y · z′ + x · y′ · z + x′ · y′ · z′ · t + t′)′.
11.

13/17
Draw a complete graph of four vertices and find all spanning trees in this
graph.

12.  14/17

                                         

0 1 1 0

1 0 1 1
1 1 0 1

0 1 1 0

Draw the graphs represented by the following adjacency matrix :

0 1 1 0

1 0 1 1

1 1 0 1

0 1 1 0

 (Section-E) (Mechanics)

13.

 13/16

Show that among the null lines of any system of forces four are generators of

any Hyperboloid, two belonging to one system of generations and two of the

other systems.
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P.T.O.



14. mk 
 α  u  13/17

A particle is projected under gravity and resistance equal to mk (velocity)
with a velocity u at an angle α to the horizon to find the motion.

15. 30 29.2
 14/17

The greatest and least velocities of a certain planet with orbit round of the
Sun are 30 and 29.2 kilometer per second. Find the eccentricity of the orbit.

 (Section-F) (Mathematics Modelling)
16. 13/16

(i) (Decay)
(ii)
Explain the following :
(i) Linear Growth and Decay Models.

(ii) Geometrical Problems.

17. 13/17

                                      
Nd

dt
 = N(a – bP)

Pd
dt

 = P(cN – d)

a, b, c, d

Conduct linear stability analysis of equilibrium point of model :
Nd

dt
 = N(a – bP)

Pd
dt

 = P(cN – d)

where a, b, c, d are positive constants.
18.  14/17

Explain Mathematical Modelling in probability theory.
 (Section-G) (Financial Mathematics)

19. 13/16
Explain nature and scope of Financial Management in detail.

20.  13/17
Explain measurement of returns under uncertainty situations.

21. 14/17

Discuss difference between Risk and Uncertainty.
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