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Note: (i) This question paper has two sections ‘A’ and ‘B’. Every section has four

questions, attempt any five questions. At least two guestions should be from
every section.

(ii) All questions carry egual marks.
(iii) All the parts of a question must be answered together.

(iv) Only non-programmable calculators are allowed.
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Let V be the vector space of qj' x n matrices over the field F, and let B be a fixed

n x n matrix and T(A) is defined as T(A) = AB — BA, then prove that T is a
linear transformation from V into V.
/2
Evaluate the integral j sin™@ cos"0 dB using Beta and Gamma functions and
0

3
prove that H I i-n= r—

T 2x —y =0, 3z — y = 0 T HH @ ° TH Ad IH GHAE T GHIHT AT FHL

STt fF WHAH 4x + Sy — 3z =8 & @A & | 10

gt 7x2 + 5y2 + 322 = 60 T W HA ATel I HAA BT FHIHT e a9
W 7x + 10y =30, 5y -3z=0feme | 10

WW(DLDLﬁD)y:xh1@%%%%«05%%1 20

Find the equation of the plane which passes through the line of intersection of the
planes 2x - y =0, 3z — y = 0 and is perpendicular to the plane 4x + 5y — 3z = 8.
Find the equations of the planes which contain the line 7x + 10y = 30,
Sy — 3z = 0 and touch the ellipsoid 7x2 + 5y + 322 = 60.

Solve the differential equation
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Verify the formula a x (5 x ) =(32-2) b - (Zﬁ)g,

wherezz?_23‘\+fc,B’=2’i\+j\+ﬁandz=fi\+23’\—ﬁ.
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If r be the unit vector in the direction of r, then prove that r x dr = i

Six equal rods AB, BC, CD, DE, EF, FA (each of weight W) are freely jointed at
their extremities so as to form a hexagon; the rod AB is fixed in a horizontal
position and the middle points of AB and DE are jointed by a string. Prove that
the tension in the string is 3W.
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Prove that for a particle, sliding down the arc and starting from the cusp of a
smooth cycloid whose vertex is lowest, the vertical velocity is maximum when it
has described half the vertical height.

The inclinations of the axis of a submerged solid circular cylinder to the vertical

in two different positions are 0 and 90° — 9. If P and P’ be the difference between

the pressures on the two ends in the two cases, prove that the weight of the
displaced liquid is equal to\Jp? + p?2 .
OR

If Ai}. is the curl of a covariant vector prove that Aij,k + Ajk,i + Ay 0= 0

gug - ‘F
SECTION - ‘B’

3 : 3 :
e T P S () = u + ==Y =D e o R0) = 0 7

x2+y2
forg Tt T & qen et W SHieR-int wnii e wid &t ol s g W L)
AT FE e , 20

Dy X2 —
W%u=(x2:§§)2,v=£(xz+y;2); FlﬁlTw=;2—+Ly2,x313?,y3mﬁWz 387 B

fewmstl o et wane ifd & TwTE O REE | 20

iy .
Prove that the function f{(z) = u + iv = il 24_3/;2(1 1) when z # 0 and

- f{0) = 0 is continuous at the origin and that Cauchy-Riemann equations are

satisfied there, yet f '(z) does not exist there.

__—2xyz _(xz—yz)z . 4 . .
Show that u = 2+ v V= 2 +y2) and w = 21y are the possible velocity

components of a liquid motion along the axes of x, y and z.
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Prove that a ring R is without zero divisors iff the cancellation laws of
multiplication hold in R.

By applying Newton-Raphson method twice, find the real root {upto 2 places of
decimal) near 2 of the equation x* — 12x + 7 =0,
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Solve by Charpit’s method p( 1 + %) + (b — z) q = 0, where b is a constant.
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Show that the minimum value ofu=x-y+ <t ? is 3a2,
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Discuss the convergence or divergence of the integral j 1+ dx where m, n

0
are positive integers.

Find the moment of inertia of a thin uniform rod about an axis passing through
its centre of gravity and perpendicular to its length.
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