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SECTION-A .
1. (a) Showthatthe determinant equals the product of the eigenvalues by imagining that the characteristic polynomial
is factored inbo: der{4— AT = (4, — A (4, - A).....(d, — 1} and making a clever choice'of 4. (10)
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1. () If 4= [U d] then det (4-A1) is (A1-u){A~d). Check’ the Caylcy-Hamilton statement that
(A-al){4- &) = zeromamix. - ' )
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1. (c) Show that jlug(sinx]:ix isconvergent and hence evaluate it. . (193 [
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1. {(d) Theplane ke+mp=0 is rotated about the line of intetsectionwith the plane z = 0 through an anglé . Prove
that the equation to ihe plane i its new position is (1
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L {e) . A pointmoves so that the sum of the squares of iis distances from the six faces of a cube is constant, show that
its Jocus is a sphere. (10}
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3. (@) (i} Find the largest possible oumber of independont vectors among
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3. () Find the shortest distance from the origin to the hyperbola x* 4 8xp+7y% = 225, z=0. as)
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3. (o) Showthatthe plane x+ y—z =0 cuts:the.comicoid 4x% 423" + z° +3yz+ 2x=1=10 ina circle. Find also
the radius of this circle. {15)
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_ SECTION-B
5. (a) Provethat 1/(x+ y+1)' is an integrating factor of (2xy— 3" = y)dx +[2;|.y.—x3—x)a'y_=<5,andfmd'the

- sohition of this equation.
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5. (b) Examine for singular salution and extraneous lock, y + p=x'p (1)
o2
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| 5 (e} Four uniform rods are Geely jointed al their exlmmilim and form apamllelogrem ABCD, which is suspendel
by ths joint 4, and is kept in shape by a string AC. Prove that the tension of the string is equal to half the weight
of all the four rods. (1
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5. {(d) A particle is performinp a simple harmodic motion of period Tabout centre O and it passes through a point P
" where OF = b with velocity v in direetion/OP; prove that the time ‘which clapscs before it returns to P is:

i (i)
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Vr™), show that div {=0,and .f= ol g, where g=—4 x vy, . . {10).
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oo _ax Y(x) = —ax (-7
- s ExR) |
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6, (a) Prove that the orthogonal trajectories of theeurves g = 2 pos @ are the curves = ysin® §- (L)}
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6. (b} Solvethe differcntial couation (x’D3+3x"D’+xD+1)y=xlugx -—-@
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6. {c) Apply the metbod of varalion of parameters to solve 3, +o®y = cotay -—@ (13)
i —
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B Sohbrm 4 O T Fean by
. ‘3;_ 'V,:Ir ¥ ‘_/3, 9,
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e, ) = <, Crlax + C, Sinax — ;I Coax - Lirmpx
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B. (c) Verify Green's theoremin the plome for = [{2xy - 2)d+{x + y’)ffy],

where C is the boundary of the region enclosed by y=x*and " = x described in the positive sense. (123
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‘8.  {d) Byusing Gaussdiverpence theorem evaluate -HS(I2 + y?')dS Jwhere 5 is the surface of the cons Z= 3{:1 + yz)

bounded by z=0 and z=3. :
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