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PART A
(ALGEBRA)
SECTION-I
(@) Prove that set of vectors :
{(2,2,-3),(0,-4, 1), (3, 1, 4)}
in R3 is linearly dependent. 9

(6)  Determine the characteristic roots and the corresponding

characteristics vectors of the matrix : 9

31510
0 3 1
0 0 3

(¢ Using matrices solve -the following system of

equations : 9
x+2y—z=3
3x—y+2z=1
2x -2y + 3z =2

x—-y+z=-1
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SECTION-H
(a) Prove that :

(1 + coso, + isina)’ +(1 + cosa — isina)”

= 27%1 cosP(as2) cos? (pa/2). 8
(b) Prove that :
[ + c0os99 = (1 + cos®)(16cos* O —8cos6 -
12c0s2@ + 4cosb + 1)° 8
© If a B, y be the roots (all non-zero) of the equation

¥ -3 +5x-7=0,

0L
find the value of EB‘ and Eaz. 8

P.T.O.
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PART B

(CALCULUS)

SECTION-I

(@) Prove that if a function f is derivable at a point, it is

continuous at that point. Show by an example that the

converse is not true. 8
» ¥
v=r"
where
P=x2+y+22
prove that
v v v mom + ™2 .

—  — +
x> ayz_ oz’
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o If
_ sin'x
y= | - 2
prove that :
(0 =Xy = @+ Dy — (05 Dy, $
SECTION-IV

(@) Prove that the equation of the normal to the asteroid :
2B 4 22 = p23
may be written in the form : 8

xcos@— ysin@+ bcos2¢ = 0.

(b) Find the asymptotes of the curve : 8
y2x~!ryx2'+xy+x2 +4y = 0.
(¢) Trace the curve : 8
yQa-x)=x.

P.T.O.
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SECTION-V
(@) State and prove Lagrange’s Mean value theorem. 8

(b) Prove that total surface area of a right circular cylinder
with a given volume is minimum when its height is equal

to its diameter. 8

(¢) Evaluate :

n—0

(X)) -e+ e
lim | ————+% 8

SECTION-V1

(g) Evaluate :

_[ dx
o2 -1y Y +1 ?
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-(b) Find the area of the loop of the curve :
az}]z = az(q ~x) 3a - x) 9

(¢) Find the arc length of the portions of the parabola

y? = 20x cut-off by its latus rectum. 9
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