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1. a) LetL:R’— R’ be the linear transformation defined by [12%2]

L(a,B.y)=(a+B-r.0+B+y.8-7)
Find the matrix L relative to basis B = {(1, 0, 0), (0, 1, 1), (0, 1, 1)}. Also,
find the dimension of the null space of L.

e LR o> R’ e uftad= 2 il 3@ wer uftnfya feran men 2

L(a.B.7)=(a+p ~7.a+ Ay, B -7).
, 1)} % wme Afga L m i) 36 srerm,

L & 3@ WA &t AW o
b) Determine whether the limi ts or not. Ifexists, find its value.  [12%]

lim{ 5+—-
P @t o o viteg 2 a1 T g 2, 1 v Wt 9
e
1im(5+3’5— Gx,"J £
x=a 9 a”
c¢) Find the points on given sphere x* + y* + z* = 2 which are nearest and farthest
from the point (3, 4, 5). [12%]
fomae x? + )% + 22 =2 WA fag 7w Hifvw st g (3, 4, 5) # e @
HaE R
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d) Ifuis scalar function of » and u', u"" denote its first and second derivative

!

P U
w.r.t. rthen Vu=u"+—
r

afe u, r w ARG, u’, u”’

!

ga Vzuzu"+2—u.
r

[12%]
3R fgdia srawe=t @t 7 & Hey | Sy

2
2. a) Solvethe differential equation x’ == + 2x° % + x% +y =sin(logx).[25]

: Y §d )y dy :
TR TR gt x3—d?+2x ?d;?+x-c-£x—+y:sm(logx).

b) If f:R* >R be defined as [25]
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b)

b)

vy e 5
e 2]

“"JC2 A

T P '[0 1+x* :m'

Show that

i —2x%y) +k, if OA =ai, OB=qj
ges of the cube and S denotes the
[25]

F=(x3—yz)1?—2x2y}+l; % fag™ia & fagia =t wanfum =1, afe

OA =ai,0B=qj 3R QC = gj T % Fgad! [hIRI ol (w01 a1 2 3R S s
AT i S gl ¢

Verify Gauss’s Theorem for F = (x :

and QC = gk forms the coterminot
surface of the cube.

Let (X, d) and (Y, p) be metric spaces;£: X — Y be a mapping. Assume X
is compact, then fis continuous iff ##§*apiformly continuous. [25]

3 5 (X, ) 3 (Y, ) B W X — Y o A 31 7 9 s X it

B-TxT!

eds given by 7= W, where T

is the tangent vector, N is the normal vector and B is the binormal vector.[25]

m&mmmawﬁﬁxf 0 fem e 8, et T e e,

N @ afew 2 aiv B framr afty 3

A particle on a smooth horizontal tablgisiattached to a string passing through
a small hole in the table and carries an.equal particle hanging vertically if at
time # the particle is distant » from the.hole and the string makes an angle 6
with some fixed line in the table. %hfa’ﬁg Lagrange’s equation of motion of
the system in terms of r, 6. ‘*‘fmy [25]

e foraett i e 0 o o e OB 97 R T e T 20 R 9 g 2
ﬁwwwﬁmmﬁm%uﬁmtmmﬁaﬁr§%aﬁ@ﬂ
et o e 35 T O o AR 7, O 3 e A o -y
TR T '

[=]4 ]
T
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Section - 11

4. a) Solve the partial differential on ( y +zt—x ) p-2xpg +2xz=0,

0 15
where p =a—i,q :52. [12%]
Fraferftaa anfies s oo = (y2+zz—x2)p—21yq+2xz=0,‘€-rﬁ
A
e

b) Calculate the first four moments.o.

he following distribution about the mean

and hence find 8, and §,. [12%]
x 0 1 2 8
y 1 8 28 1
frferien foewur < mem & sm & [ ¥R B,
x 0 1 2 8
y 1 8 28 |

d) For an incompressible fluid flow %0 components of velocity (u, v, w) are

y equation of continuity. Also, find
[12%]

component w so that they s
z — component of acceleration :
, 81 (u, v, w) & T WIH
u=x"+2y"+32° v=x’y - ylzex N R M §| dew vew w Puifa
e A Friern o weiteroT 1 HqE | WA §, @O H 2 — TeF 7@ R

UF yEdiedim @ vanw

(=%
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b)

b)

Let f:R—>R 1is a function satisfying the equation

| f(x)-f(»)I<|x-y|;a>0. Fi

constant function.

je value of a for which f (x) is a
[25]

| f(x)-7F(y)I<lx-y[;a>0
7T £ (x) T R e 2l

equence {f }, where £, :[0,00) > R

TR EiRT /R > R 0 G @
S HE AT 8| g T Tg W FE

Discuss the uniform convergence of,

given by f,,(x) :;TZT- [25]

Wm}%mmmwaﬁ,aﬁﬁ,:[mmpn@a‘rf,,(x)=ef; -

e mn R

i -3
P(X = x) 1/6
Find E(X) and E(X?) and using law
W wlifer X v argfeses = 2 R
% -3
P(X=x) 1/6 172 1/3
E(X) it E(X?) e =t 31t amaen < fFramia
|
Let the velocity of an incompressi id at a point (x, y, z) is given by:
-2y 2%
V= (r_“’?’r_“] where r = /x #"4 27 is the radial distance from the

origin. Check whether liquid motm;% possible. Also, find the velocity
ifies of flow. [25]

potential and determine the streamlifie

o e o6 o fag (x, y, 2) W oA g W A g R fn R
25 dy 22 . —
N ST | W= X4y 2 e fag A teww gt | S W e

T 7 Y Y WA 2] T R, A S 7 AR YA e e it wi

(=] % 5]
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6. a) The velocity of a train that starts from rest is given in the following table.
The time is in minutes and velogif§*is in km/hr.

t 2 4 6 8 ¢ 12 14 116 [ 18-}-20
s 16 | 288 | 40 | 46.4¢5%2 (320|176 | 8 | 32 0

Estimate approximately the total,

Simpson’s 1/3 rule. [25]

v 16 | 288 | 40 | 464 | 512 ({320 176 | 8 | 32| O

b) Find the initial basic feasible s

approximation method. Also, find is optimum solution and the minimum

transportation cost. [25]
D=
ol 6 4 14
0, 8 9 16
0O, 4 3 5
6 10
Attt Hifere faft g frfeiRa e o writrs givard dva qumem 7 = @y

AT 9 T =

Dl D2
= TR 14
- o 16
@ | o8 5
6 10

A
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a) Solve the non-linear programming problem [25]

Optimize z = 4x; +2x; +x; —4xx,

Subject to the constraints

Xps Xy X3 2

TR-ges T aw e 9 T &

ITERT z=4x) +2x7 +x} —4x.x,
aeni & sl “

b) Find all the singularities of functig and find the integral

.

zsinz

€f>| : - : [25]

e:

<2zsinz i

¥ siv w 951:_3
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