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Instruction to Candidates:

1) Section - A is ComPulsorY.

2) Attempt any Five questions from Section - B and C'

\_ 3) Select atleast Two questions from section - B and c.

er) 

section-A 
(Marks:2each)

a) Let T be a transformation defined from Rr into R3 defined by

T(x) = (x, x2, x3)

Is T linear or not?

b) For what value (s) of fr do the set of vectors {(ft, 1, 1), (0, 1, 1), (ft, 0, k)}

in R3 are Linearly indePendent'

c) Examine whether the matrix A is similar to B, where

( t  0 \  ( t  1 )
A=l f ,andB=[n 1l[0  l /  \ \ r  , . t

d) Check the equation
(3x2 + 2st) dx + (2x e"' + 3yz) dY - A

for exactness.

e) Give the physical interpretation of gradient of a scalar point function'

fl If d is a constant vector and F - xi + yj + zk, then show that curl

(dxr - )  =2d.

g) Find the work done by the force field

F=-x), i*y=j+rf i
in moving a particle over the circular path x2 * y2 = 4' 7 = 0 from (2' 0' 0)

to  (0 ,  2 ,0) .
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h)Aprobleminphys ics isg iventothreestudentsA,BandCwhosechances

of solving it are +, + ona 1 respectively. What is the probability that

the problem will 3. ,1,".0/ 

' .

i) Mention any four chief characteristics of Normal Probability Curve.

j) Define Type - I and Type - II errors used in Testing of Hypothesis.

Section - B
(Marks : 8 each)

Q2) (a) Find the real value ). for which the system of equations:

x +2y + 3z= Ax,3x+y + 2z= ly ,2x +3y *  z= 7z
, \ v

have non-trivial solution.

(b) State Cayley - Hamilton theorem and use it to find A8, given that

(r 2\
A=l  I- 

[z -r)'

(c) If 2 is an eigen value of the matrix A, then prove that g(7) is an eigen
, value of g(A), where g is a polynomial.

I

Q3) (a) Findthe general solution ofthe equation 3f pt - xp -y =0, where p - +.dr

(b) Solve the differential equation:

( f  y '  + ry+ t )ydv+( f  ) ,2 -xy+ l )xdy=$.

Qa) @) Use method of variation of parameters to solve the equation:

o 3 ,

, '"  -6y'+9y -?.

(b) Solve the simultaneous differential equations:

d* 
* 5x -21, - 1, !!!- + zx* y = o.

dtd t r " '
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Q5) The voltage V and the current t at a distance x from the sending end of the
transmission line satisfy the equations:

-dv  
_Ai ,  *=BV,dx dx

whereA and B are constants. If V = Vo at the sending end (x = 0) and V = 0 at
. the receiving end (x = /), then show'that

(  t  / <  r  )

V -  V^ ]  
srnr l  t r ( l  -  

t - l .where n2 = AB.'L  s inf tn l  )

Section - C
(Marks : I each)

Q6) (a) Prove the identity

vx(Fxd) =F(v c)-c(v F)

(b) Evaluate' II F ff ds , where
s

F = l8zi - 12i + 3yk ands is the surface 2x + 3y + 6z = 12 inthe first

Octant.

Q7) (a) State Stoke's theorem and use it to evaluate the line integral.

lF .d7,
C

rvhere F =y'i + *' j -("+ z)i and C is the boundary of the triangle
. with vertices (0, 0, 0), (1, 0, 0) and (1, 1, 0).
(b) A vector field is given by

F-(* '-y2+') i-(zry+i l i

Show that the field is irrotational and find its scalar potential.

QS) (a) The probability of a man hitting a target i, 1. If he fires 7 times, then

what is the probability,of his hitting the target at least twice. Also find
' that how many tirnes must he fire so that the probability of his hitting the

mrget at least once is greater tt on !
3

R,1485 3

www.brpaper.com


www.all subieds4You'com
(b) Explain the method of least squares to fit a curve and use it to fit a

straight line y = a * bx to the data:

x :  2  7  g  I  5  12

y:  13 21 23 14 15 21

QtD @) To compare two kinds of bumper guards, 6 of each kind were mounted

on a certain kind of compact car. Then each car was run into a concrete 
- -

wall at 5 miles per hour, and the following are the costs of the repairs (in

dollars):

Burrrper Guard I : 107 148 123 165 102 ll9

Bumper Guard II : 134 115 112 151 t33 129

use the 0.01 level of significance to test whether the difference between r .^'

the two sample means is significant. Given that

/ooor for  IAd. f=3.169, toor for  10 d ' f  =2 '764 '

. 
/ooos fot 12 d.f = 1.,055, /oo, for 12 d.f =2.68.1 , I

(b) ,kl'one sample of 8 observaiions, the sum of the squares of deviations of

the sample values frorn the sample mean was 84.4 and in other sample

of 10 observations it was l02.6.Teqt whether this difference is significant i

at 57o level of significance. Given that Fo o, fot (7 , 9) d.f = 3.29 and
aFo.o, for (9,7)"d.f = 3-68.

-<l.G€t>
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