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The figures in the righ(—hana' margin indicate marks.

Candidates are required to give their answers in their
own words as far as practicable.

GROUP-A
1. Answer any five questions : 21%5=10

a) IfA=2i—-3j+tkandA.B =, does it follow
that B=07? '

b) Find the slope of the line whose parametric

equation is T = (i—j)+(ai + 3j)t.

c) Show that the functions cosx and siny are
linearly independent. ‘

d)  Show that if A and B are Hermitian, then AB is
not Hermitian unless A and B commute, -

e): - If s =¢*, find ds/0t, 0s /0.

[Turn over] .



f)  Find the gradient of w=zhPzat (1,2,-1). . -+ & Solve the differential  equation
o | (D + 5D+ 4)y = cos 2z. .'
g) Evaluate V x (i) o '
. ¢) Evaluate:
h) . Show that zd'(z) = —6(z)- T . .
) | i) [fysnzé(z-3)dr
i) Three coins are tossed what is the probablhty A o .

that two are heads and one tails? _ _ i) " Y 63"’5"(:1:) dz
‘GROUP-B : o o . GRQUP-C
2. Answer any two questions: - 5x2=10 . o Amwér any two questions:  * 10x2=20

a) i) Therateat which a radloacttve substance '
" ‘decays is proportional to the remaining
~ number of atoms. If there are N, atomsat  * vertices ©, 0), 2, 1), (2, 0)
. #70, find the mumber at time 7. o ‘ " -b) Findthe Jacoblan ofx, y with reSpectto the polar. |
' coordinates r,6. . 6+4

3. " a) .#(250-31!)@‘1% whereAistheiriangleWith .

1i) - Solve -3;:— “xy=xy=1 whenx 0. o )

o : 243 4. a) Findthe gradlentof ¢ = zsiny —zz atthe point -

| \ ' - (2, /2, -1). Starting at this point, in what

b). #r ‘nds is over the whole surface. of the direction is ¢ dec,reasi(lg;mostf:épidl}}? Find
the deriVative of ¢ in the direction 2i + 3j. 3

cylmder bounded by z? +y = 1 z=0 and y | o
z=3, , , , . . . b Evaluate the line integral J yzdx+2x dy+dz,

‘ a’u 1 6‘2 ' strmght lines from (0 0 O)to (1 0, o) to (1,0,
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5 a)

b)
6 a)

b)
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Find the eigenvalues and eigenvectors of the

following matrix.

(el =l
) Lt W |
-1 1 -1

Find the eigenvalues and eigenvectors of the real

symmetric matrix

M = (}j g)

Show that the eigenvalues are real and the

eigenvectors are perpendicular. 6+4

For a simple closed curve C in the plane show
by Green’s theorem that the area inclosed is

: 1 [
A= P way—yaa).
C

Show that the area inside the ellipse =z = a cos#,

y= bsing, 0 < 9 < 2r, is 4 =mab. 5+5
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