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Time Allowed: 3 hours Maximum Marks: 100
NOTE: Attempt any five questions.
Q 1. (a) If Gisan abelian group, show that

(ab)" =a"b" foral a,beG andn € Z. (10)
(b) Let (R, +,~) bearing suchthat a* = a for al a € R. Prove that
()2a=0fordl ac R (i) ab=ba foral a,b € R (10)

Q 2: (a) Show that the system of equations
2, —z,+ 3z, =a
3z, +z,—5r,=b
=5z, — oz, + 21z, = ¢

isinconsistenceif ¢ = 2a — 3b. (20)
(b) Find a basis and dimension of the subspace W of R* spanned by
(1,4,-1,3), (2,1,-3,~1) and (0,2,1,-5) (10)

Q 3: (a) A 6feet tall maniswalking towardsalamp post 16 feet high at a speed of 5
feet/sec (i) At what rate isthe tip of his shadow moving? (ii) At what rate is the length of
his shadow changing? (10)
(b) If az® + 2hay + by’ + 29z + 2fy + ¢ = 0, showing working clearly, prove that

d’y _ abc + 2fgh — af® —bg® — ch’

(10)
dz* <hx+by+f)3
Q 4: (a) If theforces pﬁ, qB—C;, r@ and sﬁ acting along the sides of a plane
guadrilateral arein equilibrium, show that pr = ¢s. (20)
(b) Determine the position of the centroid of the areain the first quadrant enclosed by the
circle z°> + 1 = a”. Determine also the centroid of the arc length. (20)
Q 5: (a) Provethat (i) curlgrad f = 0 and (ii) divcurl f =0 (10)

(b) Find the length and equation of the shortest distance between the straight line joining
the points A(3,2,—4) and B(1,6,—6) and the straight line joining the points C (~1,1,~2)

and D(-3,1,~6). (10)

Q 6: (a) Compute L {te”’t cos bt}, (where £ denote the Laplace transformation.) (20)
(b) Prove that a convergent sequence in a metric space is bounded and its limit is unique.
Q 7: (a) Provethat

sin <n + 1) @
sin 0 + sin(@ + oz) + sin(@ + 2a> + ...+ sin(@ + na) - 24y

e’
sin —
2

(10)

Q—i—ng
2

(b) Find the point on the straight line 2z — 7y + 5 = 0 that isclosest to the origin.  (10)
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