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MATHEMATICS
Paper – I, II & III (A, B, C, D, E)

LINEAR ALGEBRA AND NUMERICAL ANALYSIS / REAL AND
COMPLEX ANALYSIS / STATISTICAL METHODS / DISCRETE

MATHEMATICS / MECHANICS / MATHEMATICAL MODELLING /
FINANCIAL MATHEMATICS

Time : Three Hours

Maximum Marks : 40+40+40=120 (For Regular Students) Minimum Pass Marks : 33%

Maximum Marks : 50+50+50=150 (For Private Students) Minimum Pass Marks : 33%

    Section A and B are compulsory.  Attempt any one Section from Remaining
    Sections.

/ (Section-A) (Linear Algebra and Numerical Analysis)

1. α  β 

, . 13/16

Prove that in an inner product space the vectors α and β are linearly dependent

if and only if , .

2. 13/17

Find the rate of convergence of Secant method.

3. 14/17

10x + y + 2z = 13,

3x + 10y + z = 14,

2x + 3y + 10z = 15.

Solve by Gauss-elimination method :

10x + y + 2z = 13,

3x + 10y + z = 14,

2x + 3y + 10z = 15.

P.T.O.



/ (Section-B) (Real And Complex Analysis)
4. 13/16

Show that every open sphere is open set in a metric space.
5. 13/17

Show that closed subset of a compact metric space is compact.
6. 0, 1  ∞  1, i  –1 

 14/17
Find Mobius transformation which maps the point 0, 1 and ∞ into 1, i and –1
respectively.

/ (Section-C) (Statistical Methods)
7. 13/16

0–10 22
10–20 38
20–30 46
30–40 35
40–50 20

Find median of the following distribution :
Class Frequency
0–10 22

10–20 38
20–30 46
30–40 35
40–50 20

8. 13/17
A coin is tossed untill the head appears. What is the expectation of the number
of tosses ?

9. 14/17
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Show that coefficient of rank co-relation :
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/ (Section-D) (Discrete Mathematics)

10. A R R–1 A

 13/16

Prove that if R is an equivalence relation in the set A, then R–1 is an equivalence

relation in the set A.

11. S (class of sets)

(set inclusion) ⊆ S

(partial order relation)  13/17

Explain partial order relation. Let S be any class of sets. Prove that the relation

of set inclusion ⊆ is a partial order relation on S.

12. (simple graph)  n 

 
1
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n n

  14/17

Define simple graph and show that the maximum number of edges in a simple

graph n vertices is 
1

2
n n

.

/ (Section-E) (Mechanics)

13. P, Q, R  x + y = 1,

y – x = 1, y = 2.  13/16

Three forces P, Q, R act along the sides of the triangle formed by the lines

x + y = 1, y – x = 1, y = 2. Find the equation of the line of action of their

resultant.

14.
x f y g z h

l m n
 

(X, Y, Z, L, M, N).  13/17

To find the condition that the straight  line 
x f y g z h

l m n
 may be a

null line for the system of forces (X, Y, Z, L, M, N).

15. r = 2a cos θ
2
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d
dt

  14/17
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P.T.O.



A particle moves along a circle r = 2a cos θ in such a way that its acceleration

towards the origin is always zero. Prove that :
2

2
2 2cos

d
dt

 .

/ (Section-F) (Mathematical Modelling)

16. 13/16
N N

N 1
d

r
dt k

Conduct linear stability analysis of model

N N
N 1

d
r

dt k
17. 13/17

                                   ut + 1 = r ut(1 – ut),
 r > 0 

Conduct linear stability analysis of the following discrete model
ut + 1 = r ut(1 – ut)

Where r > 0.
18. 14/17

                          ut + 1 = ut exp[r(1 – ut – 1)]
 r > 0 

Discuss linear stability analysis of the following model :
           ut + 1 = ut exp[r(1 – ut – 1)]

Where r > 0.
/ (Section-G) (Financial Mathematics)

19. 13/16

Explain difference between Risk Speculation and Gambling.

20. 6,750 6
2
3

% 3 13/17

Find the Compound Interest on Rs. 6,750 for 3 years at 6
2
3

% per annum rate

of interest.

21. 14/17

Explain calculation of security and portfolio risk and return.
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