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[Maximum Marks :40 

Note : Attempt five questions in all, selecting one question 
from each Section. Question No. 9 (Section-V) is 
compulsory. All questions carry equal marks. 

SECTION-I 

1. (a) Find the Jacobian of u, v, w w.r.t. x, y, z given that 
x+y+z, v= yz+ zx + Xy, w = xyz. ZX 

94106-1500-(P-7)(Q-9)(24) 

u, v, w x, y, z $ HIA Gaq HM SIGT 5, RT 
f u=x+y+z, v° = yz +: =yz +ZX + Xy, -Xy, w° = Xy: 

4 

Xyzl 

P.T.O. 



(b) Show that : 

B(m,n)= (+x"-1 
0 (1+x)"m +n 

2. (a) Prove that: 

1 

1 

B(m,n) [ 

+ 

0 (1+x)M+n 
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J+y)2 dxdy = 
where R is the interior of circle x+y=1 

bounded by the surface 

7 

-dx, m > 0,n>0 

(2) 

-dx, m> 0,n >0 

2 

2r 

(b) Using Dirichlet's theorem, find the volume 

2 
9 

4 

21. 

4 

4 



3. (a) If the 

(b) 

f(x)x 
fx) 

SECTION - I| 

series 

converges uniformly to a function f on -, L. 
then it is the Fourier series for 'f on (-, Tl. 

uft sgT "0 + (a, cosMX + b, sin nx), [-, x 
2 

6 
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n=1 

(b) Find the Fourier expansion of f(x) =x in [-, I. 4 

-, n] À fx) = x gr fER SIT AU 

4. (a) Obtain the Fourier expansion for fr), if 
- I<X<0 

1 

2 

+ 

+ 

1 

Z(a,, cos nx + b, sin nx) 

Find the half-range cosine series for fx) = x( -x) 

in the interval (0, ). Hence deduce that: 

+ 

n=1 

-I<<0 

0<x<T 

(3) 

1 

22 32 

4 

4 

4 

P.T.O. 



0TIT (0, n) À f) = x(r- x) 

ôr 

6 

ôr 

r 0 ßr 

3. (a) Prove that the function f(z)=z~ is continuous 
everywhere but nowhere differentiable except at 
the origin. 

1 �u ô 

1 

(0) If fz) = u + iv is an analytic function and z =re 
where u, U, r, 0 are real, then CR-equations are ôu 1 ôu ou 1 ôu 

r ô0 ôr 

1 

2+y 

12 2232 
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SECTION- I 

1 

r 0 

fz) = u + iv y5 fatqIH% cTrz= re0 
CR HG 

1 �u 

rõ 

4 

6. (a) Find the regular function whose imaginary part is 

(4) 

4 

4 

x +y 



(b) If fz) = u + iv is an analytic function of z, find f(z) 
if u -v= (r -y) (*²+ 4xy + y). 

yfe f(z) 
fz) IT t ft u -v= (x -y) (x*+4xy + y²) 

(a) Determine 

X= 0, 

SECTION - IV 

the in the w-plane 

corresponding to the triangular region bounded 
by the lines x = 0,y = 0 and x + y= 1 in the z-plane 

mapped under the transformation w = ze 4 

W=: 

Tug - IV 

region 

in 
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4 

(b) Find the image of 2 -3i|= 3 under the mapping 
1 

4 

8. (a) Show that the cross ratio remains invariant under 
Mobius transformation. 

(5) 

4 

(b) Find all the Mobius transformation which map the 
half plane I(2) >0 into circle w| s1. 

4 

4 

P. T.0. 



9. (a) If u=x2-y,v=x+y, the 

(b) Evaluate: 

HuGT : 

, 

radius 

-y,vI+y, then evaluate: 

fx) = x in [-1, n]. 

1 
2 

SECTION -V 

2 

2 

2 

94106-1500-(P-7)\Q-9)(24) 

O(u, v) 

(c) Find the Fourier coefficient ao for the function 

O(x, y) 

O(u, v) 
O(x,y) 

(d) Find the image of the point 1 +i on the sphere of 

3 dx 

and cerntre 

2 

f) = x fy zfryr uts5 ag SIT 

(6) 

1 1 

q G 1 + i 

2 



(e) Define conformal mapping. 

() Find the fixed points of the Mobius transformation 
W= 

3z �4 

Z-1 

94106-1500-(P-7)(Q-9)(24) 

3z�4 

Z-1 

1 

(7) 

1 
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(g-V) arfardt1 

P. T.O. 



2. 

1. (a) Show that the set (2,-1, 0), (3, 5, 1), (1, 1, 2)} forms a basis of R3. 

SECTION -I 

I0�Y f5 HHay {(2, -1, 0), (3, 5, 1), (1, 1, 2)}, R I 

3.5 

(b) Show that the union of two subspaces of a vector space is also a subspace if and only if one is 
contained in the other. 

94107-1500-(P-7)(Q-9)(24) 

(a) Show that the set {x-x+ 1, x° + 2x + 1, x + 1) is linearly independent set of vectors in the vector space of all polynomials over the field of real numbers. 

3.5 

(2) 

IEY Hy {-x + 1, + 2x + 1, x + 1} 
x x 

3. 



(b) If W be a subspace of a finite dimensional vector 
space V(F), then prove that dim 

V- dimW. 

, a r AA dim = dim V -dimW. W 

SECTION- I| 

A= dim W 

3. Find range space and null space of the inear 

(x1, x, + x, x) and verify the Sylvester law. 

94107-1500-(P-7)(Q-9)(24) 

transformation T:R’ R defined by T(x, x) = 

3.5 

(3) 

4. (a) If two finite dimensional vector spaces over the 

same field are isomorphic, then prove that they 
have the same dimension. 

7 

3.5 

P. T.0. 



(b) If A = {(1, -2, 3). (1, -1, 1), (2, -4, 7)} is basis of R®, then find the dual basis of A. 
A = {(1, -2,3), (1, -1, 1), (2, -4, 7)}, R 6 TR 

SECTION - | 

3.5 

5. (a) Let T: R°’ R3 be a linear transformation defined 
by T (x, y, z) = (2x - y, X + y, y+ 2z). Find the 
characteristics and minimal polynomial of T. 

T (X, y, z) = (2x- y, x + y,y + 2z) aRI YRH9GT feb 

94107-1500-(P-7)(Q-9)(24) 

3.5 

(b) If C(R) is the vector space and T be linear 
transformation on C(R) defined by T(a + ib) =a-ib 
for all a, beR, then fnd the matrix of T with 
respect to ordered basis B= (1 +i,1 + 2i}. 3.5 

uf C(R) HfeT HHfN T. CR) r 
AyjGY &, G0 H9T a, beR f T(a + ib) = a -ib 

(4) 

AT MIAT , f4T 3UT B= (1 + i.l + 2i) 



6. (a) Let a linear transformation T: R ’ R² given by 

T(x, y) = (ax + by, cx + dy) where a, b, c, d are 

reals. then find the condition for which L.I. is 

singular. 

I A f fgch AY0T T:R²’ R?, T(X, v) = (ax 

+ by, cx + dy) aNT TT E, Tei a, b, c, arefas 

(b) Find the eigen values and a basis of each eigen 

space of the linear operator T :R’R defined by 
T(x, y, z) = (x + y+z, 2y + z, 2y + 3z). 

3.5 

SECTION-IV 

T(x, y, z) = (x + y + z, 2y + z, 2y + 32) aT fteft 

7. (a) State and Prove Cauchy Schwarz inequality. 

94107-1500-(P-7)\Q-9)(24) (5) 

3.5 

3.5 

P. T.O. 



8. 

(b) Prove that: l s + v llsl u l + Il I 

State and Prove Bessel's inequality. 

SECTION - V 

9. (a) Define dimension of a vector space. 

(b) Define null space. 

(c) Define inner product space. 

(d) Define vector space. 

94107-1500-(P-7)(Q-9)(24) (6) 

3.5 

7 

6 x2 = 12 



(e) Find the norm of a vector u = (2, -3, 6) and 

normalize the vector. 

HfRRT (2, -3, 6) A SIT HRV 

(0 Show that linear transformation T: R ’ R² 
defined by T(x, y, z) = (x-y, y -z) is singular. 

y f T(%, y, z) = (X -y, y -z) RI ftwfta fa 

AY/TR T:R’R fafca 

94107-1500-(P-7)\Q-9)(24) 

R' 

(7) 
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-(P-7)\Q-9)\24) 

Note: Attempt five questions in all, by selecting one 
question from each Unit. Question No. 9 (Unit-V) is 

compulsory and carry 12 marks. Remaining all 
questions carry 7 marks each. 

P. T.0. 



1. 

94108 

(a) A particle describes on 

and acceleration. 

UNIT -I 

with constant angular velocity. Find its velocity 

r=aem 

equiangular spiral 

(b) To a man going on a bicycle at 10 km/hr due east, 

the wind seems to blow from a direction 60° south 

of west at 6 km/hr. Find the direction and velocity 

of wind. 

-(P-7)(0-9)(24) 

2. (a) To obtain the expression for velocity and position of 
a particle executing Simple Harmonic Motion. 

3.5 

(2) 

3.5 

3.5 



3. 

(b) A light elastic string of length 4 m has one end 
fixed at A and to the other end is attached a mass, 

which in equilibrium extends the string by 1 m. If 

the stone be dropped from A, find the maximum 

extension produced. 

UNIT -I| 

3.5 

(a) A mass of 10 kg, falls freely a distance of 10 m 

from rest and is then brought to rest after 

penetrating through 1 m in sand. Find the average 

3.5 force exerted by the sand on it. 

10 kg V ZaR, AHGT 10 cr ât T6 

94108- -(P-7)(Q-9)(24) (3) 
P.T.O. 



(b) lfthe string of an Atwoods machine can bear a strain 
of only 

94108 

2 

1 

8 

8 
of the sum of two weights, show that the 

least possible acceleration is8 
V3 

8 

4. (a) State and prove principle of work and energy. 3.5 

UNIT- III 

-(P-7)(&-9(24) 

2 

(b) To derive the expression for work done in stretching 
an elastic string. 

(4) 

3.5 

5. A particle slides down the outside of a smooth vertical 

circde starting from rest at the highest point. Discuss 
the motion. 

3.5 

7 



6. (a) How must a ball be projected from a height of 
4 ft., so as just to clear a wallof 13 ft. high, distant 

15 ft. in a horizontal recion and a ditch 5 ft. 

wide on the other side of the wall. 

94108 

(b) A Body is projected at an 
as to clear two walls 

equal to 2a cot 

7. (a) A particle 

distance 2q from each other. Show that range is 

force. 

angle a to the horizon so 
of equal height 'a' at a 

UNIT- IV 

F-IV 

3.5 

describe the 

-(P-7)(Q-9)(24) (5) 

3.5 

r= ae cot under a force to the pole. Find the law of 
equiangular spiral 

3.5 

aecot 

P. T.0. 



8. 

(b) A particle moves with 

(distance)³ 

94108 

cases. 

Find the path and distinguish the 

(distance) 

(d) Define 

lo establish the eguivalence of Kepler's laws for 
Planetary motion and Newton's laws of Gravitation. 7 

9. (a) Define relative velocity with two examples. 

central acceleration 

UNIT -V 

(b) Define mass, momentum and force. 

(c) Define conservative & impulsive forces. 

-(P-7)\Q-9)(24) 

Time of Flight, Horizontal Range, 
Maximum Horizontal Range, Greatest Height. 

3.5 

(6) 



(e) Define Kepler's Laws of planetary motion. 

(9 Write the Geometrical properties of an Ellipse. 

94108 -(P-7)(Q-9)(24) (7) 

2.x6= 12 
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