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B.Sc. (Third Year) EXAMINATION, (Suppl./Second Chance)  Sept.-2021

MATHEMATICS

Paper – I, II, III

LINEAR ALGEBRA AND NUMERICAL ANALYSIS/REAL AND

COMPLEX ANALYSIS/A-STATISTICS METHODS/B-DISCRETE

MATHEMATICS/C-MECHANICS/D-MATHEMATICS MODELLING/

E-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.

(Linear Algebra and Numerical Analysis)
1. (2, 3, 1) (–1, 4, –2) (1, 18, –4) V3(R)

13/16
Show that the set (2, 3, 1), (–1, 4, –2) and (1, 18, –4) is linearly dependent in
V3 (R).

2. U(F), V(F) F f : U → V
U(F) 13/17

Let U(F) and V(F) be vector space over the field F and f : U → V is a
homomorphism then kernel of homomorphism is a subspace of U(F).

3. V(F) α β 14/17
               || α + β ||2 + || α – β ||2 = 2|| α ||2 + 2|| β ||2

If α and β are vectors in an inner product space V(F), then prove that—
                        || α + β ||2 + || α – β ||2 = 2|| α ||2 + 2|| β ||2

(Real and Complex Analysis)
4. 13/16
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Test the convergence of—
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5.
13/17

Prove that the intersection of a finite number of open sets is open in a metric
space.

6. (X, d) (Y, d*) f : X → Y
{xn} X {f(xn)} Y 

14/17
Let (X, d) and (Y, d*) be two metric spaces. Let f : X → Y be uniformly
continuous function if {xn} is Cauchy sequence in X then prove that {f(xn)} is
a Cauchy sequence in Y.

(A-Statistics Methods)
7. (a) a, ar, ar2, ........ arn–1 (A), (G) (H)

6½/8
                                          AH = G2

Find Arithmetic mean (A), Geometric mean (G) and Harmonic mean
(H) for the series a, ar, ar2......arn–1 and prove that
                                         AH = G2

(b) n 6½/8
Find mean, variance and standard deviation of first n natural numbers.

8. (a) 121 A B 5 
A 6½/8½

A and B throw one dice for a prize of Rs. 121 which is to be won by a
player who first throws ‘5’. If A has the first throw, what are the chances
of their winning and what are their respective expectations.

(b) a b c 

( )
ca

a b 6½/8½

A box contains a white and b black balls; c balls are drawn. Show that the

expectation of the number of white balls drawn is ( )
ca

a b
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9. (a) 4
4
3

(i) 2

(ii) (iii) 3 3 
7/8½

T h e m ean  an d  var i an ce of  a b i n om i al  d i st r i b u t i on  ar e 4 an d  4/3

r espect ivel y. F in d  ( i )  T h e p r ob ab i l i t y of  2 su ccesses ( i i )  T h e p r ob ab i l i t y

of  m or e t h an  t w o su ccesses ( i i i )  T h e p rob ab i l i t y of  3 or  m or e t h an  t h ree

su ccesses.

( b ) 200 5 
2% 7/8½

Find the probability that at most 5 defective fuses will be found in a box

of 200 fuses if experience shows that 2 per cent of such fuses are defective.
(B-Discrete Mathematics)

10. 13/16

                  f = xw' + y' uv + (xz + y') (zw' + uv)

Draw a bridge circuit for the following function—

                 f = xw' + y' uv + (xz + y') (zw' + uv)

11. N N ‘≤’ ‘≤’
13/17

Let N be the set of positive integers. Prove that the relation ‘≤’ Where ‘≤’ has

its usual meaning, is a partial order relation.

12. A G = (V, E), |V| = n 
K(A )ij vi vj k 14/17

Let A be the adjacency matrix of a graph G = (V, E) with |V| = n then prove

that K(A )ij is the number of paths of length k from vi to vj.
(C-Mechanics)

13. 13/16

Find the Cartesian equation of catenary.

14. 13/17

To find the equation of the central axis of any given system of forces.

15. 14/17

To find the radial and transverse velocities and accelerations of a particle

moving in a plane curve.
P.T.O.
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(D-Mathematics Modelling)

16.
Nd

dt
= f(N)  f(N), N 

13/16
Conduct linear stability analysis of equilibrium point of model

                                     
Nd

dt
 = f(N)

Where f(N) is non-linear function of N.
17.

13/17
A particle moves in a plane with an acceleration which is always directed to a
fixed point in the plane, then find differential equation of path.

18.
14/17

Explain discrete growth model and continuous growth model and explain
difference between discrete growth model and continuous growth model.

(E-Financial Mathematics)
19. 13/16

Define Risk in financial management.
20. 13/17

Explain annuities and its kinds.
21. 100 

60 14/17
Find the rate of return from an investment that for an initial payment of 100
Rs., yield return of 60 Rs. at the end of each of first two periods.
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