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SECTION - A
1 (a) LetW,= (2 03 1 102112031 3)
- ——o
andW,= (2 110132323 ft1111])
be subspaces of ®*. Find a basis for W, TW, and a basis for W,~nW,. [10]
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Do Tﬁ Jg;g}
Wi= K(203 1) +yrozin) +2{20313)
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1. (b) Find the characteristic polynomial of the matrix -

[E! 9 0.0
=14 00
1
2 = =0
2
-1- -1« -l
L3 |
Diagonalise this matrix, if possible. [10]
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1. (c) Find the values of a and b in order that
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FHom O, D megi'
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1. (d} Find the volume of the region lying below the paraboloid with equation z = 4 - |
} x* - y? and above The xy-plane. T [10]
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1. (e) Find the volume of a tetrahedron in terms of the lengths of the three edges
which meet in point and of the angles which these edges make with each
other in pairs. { [10]
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2. (a) Investi
gate for what value
e = s of A, p the si
hav: E]znn 6, x + 2y +3z= 10, x +u2}r flsf.:T
solution, (ii) a unique sohition (i

ultaneous equations

. :

ii) an infinite number of solutions
[10]
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3. (a) LetW = {ix, x, x, x,J' ¢! |2x, + 3x, = 4x, + x }. Show that W is a subspace of
R'. Find a basis of W and extend it to form a basis of R'. Do the same if
W= llx, % %, X, ert Ix, +x, =0, x, - x, = 0. [15]
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3. () (i) The temperature at a point (x,y) on a metal plate is T{x,y)=4x’-4xy+y*. An
ant on the plate walks around the circle of radius 5 centered at the
origin. What are the highest and lowest temperatures encountered by
the Ant?
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3. [c} A sphere o tant mdma 2k passes through the ori
gin and meets the axes
in A B, C. ﬁ nd the tncus of the centroid of the tetrahedron OABC. ™ [15]

Lot A {ﬂlﬂrﬂ) B (o,b, 0) < (9,0,c) A
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4, (a) Let V be a 4-dimensional vector space over R and let T e L(V) whose matrix
with respect to an ordered basis {u,, u,, u,, u}is

1 01 1
P 1 =10
010 1
111 =1

Find the matrix of T with respect to thg basis
{ul * uﬂ w u3' uj + u? _ u41‘ ua_ E uq,J u! = uz}' [20’]
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SECTION-B
5. (a) Find the orthogonal trajectories of r = a {1 + cos nb). [10])
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5. (b) Use the variation of parameters method to show that the solution of equation
d? y/dx? + kj:,r_= 4(x) satisfying the initial conditions y(0) = 0, ¥'(0) = 0 is

y{x}:%gﬁ{ﬂsink[x‘ﬂm, (10}

€juen dﬂduu'to.l cacw.cﬂlen (%4 kb)Y = é(x)
(e m
p-lﬂr[mlm..j k"m% o ©*K) 20w - -

Wz cos(kn)

€, LOMKa) 4

) GBS CreOSLER )t ¢y Siny
)4 Los 3
© - -—E*}J $iatka ) ¢la)
&L dilion o) =0 g 'SML“J-JWM &
Wi ey _:(\U--""ﬂ K‘i’[i}\ =0
79(0) = o - "

= Kty

: U oslkn)geny) = 0
. 1D

Rajinder Magal Maikst, Deini-B0. PROYSININIEDS. 511, 45620087, ARANCH OFFICE: 108106, Top Fioed,
31, ling Floos, Roam Mo, 763 R.AS Kancham's Blue

MEAD OFFICE:ZEM. g
B eree Tower, Mukherjes Wagar, Deimi3. REGIOHCL CERIGE ¢ 1:ARE
Sapphire Ashok Magai My fatuadd- IO sinhile Wo @ 0BEIEZISTIST
e imsdmathacom || o | Amatnsslesiming.cam (| Cmaili il 2 G gradl, P.T.O
L T1.0.




29 of 50

NO L -
diw) = - oS kn
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5. (c] A frame work ABCD consists of four equal, light rods smoothly jointed together

to form a square, it is suspended from a peg at A, and a weight W is attached

to C, the framework being kept in shape by a light rod connecting B and D.
Determine the thrust in this rod. [10]
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(d) A particle of mass m, is falling under the influence of gravity through a
medium whose resistance equals p times the velocity. If the particle were
released from rest, determine thé distance fallen through in time t.[10]
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5. (e} Represent the vector A = zi — 24j + yk in cylindrical coordinates. Thus
determine A, A, and A, [10]
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6. (a) Solve (D* - 1}y = cosh x cos x + a% [13]
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6. (b) A uniform beam of length 5a, rests in equilibrium against a smooth vertical
wall and upon a smooth peg at a distance b from the wall. Show that in the
position of equilibrium the beam is inclined to the wall at an angle sin™ (b/

A [10]
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6. (c) The end links of a uniform chain slide along a fixed rough horizontal rod.
Prove that the ratio of the maximum span to the length of the chain is
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(d) Verify Stokes theorem for A = [y — 2 + 2) 1 + (yz + 4
j-—xzk.whereSisthesurfamnfthecubex-l},]r-ﬂ,z=I‘J,xwﬂ,y=2.z=
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7. (a] Find the general and singular solution of y? [y — xp) = x'p*. I [12]
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8. (a) By using Laplace transform method solve the (D®-2p? +5D)y =0 if y(0) = O,
_—

= - din (24).
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8. (b) A heavy particle hanging vertically from a fixed point by a light inextensible
cord of length | is struck by a horizontal blow which imparts it a velocity
24(gl), prove that the cord becomes slack when the particle has risen to a

height %: above the fixed point. [15]
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8. (c) Show that A = (2x* + 8xy? z) i + (3x°y - 3xy) j - (4y? 22 + 2x* z) k is not
solenoidal but B = xyz® A is solenoidal. [08]
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8. (d) Verify Green's theorem in th plane for 4{3"2 ~8y? )dx + (4y—bxy)dy, where C is
—— — C e
the boundary of the region defined by: y=+/x, y=x? [12]
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END OF THE EXAMINATION
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