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(Notations and symbols have their usual meanings.)

GROUP- A
Answer any five questions from the following.

1. Test wheather the following series converges or not
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2. (i)Show that the sequence {z,} , where &, = 75 + 55 + 50 + .-+ n(n1+1)
is a bounded monotonic increasing sequence.
(ii) Examine the convergence of following sequences {z,, }, where

3n+1 —2
(8)z, = Grtlins)

(b)z, = /n
5+ 3+2
3. (i) Suppose a function f(z,y) defined by f(z,y) = “":;4_'34,:1: # y and
f(z,y) =0,z =y. Is f(z,y) continuous at (0,0)?
(ii) State and prove Lagrange’s Mean value theorem.
545

4. (i) Using Mean Value Theorem prove that 2?7 <sinz <z, for0<z<3.

(ii) Using Lagrange’s method of undetermind multiplier find the extreme
value of 22 4+ y? + 22 subject to the condition az + by + cz = p.

o+ 9
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. (i) (b) Expand the function f(x)= sin x in infinite series in powers of x if

possible.

(ii) If a function f(z,y) is defined by f(z,y) = ”UW’ when z2 +y?% # 0
and f(z,y) = 0, when 2% + y2 = 0, show that f,,(0,0) # fy=(0,0).

o5+ 95

(i) State Euler’s theorem of homogencous function of two variables.
Using this theorem prove that

boyho
ng—;‘é + ny(uay + y2‘S Y = 1R (13 4 tan’u), if u = cosec"l[—i—-ﬁ-’”2J_:1 2.
3 +y3
(b) Evaluate the limit lim,_,o(sinz)(2¢en)
6+ 4
(i) If v be a functlon of 7 alone, where r? = 22 + y% + 22. Show that
(52 + + 2 50
H’f Ef W T or’
(i) fu = log(:z: + 9% 4 2% — 3zyz), then show that % + ‘;—Z + ‘;—’; = w+2+z'
5+5

GROUP- B
Answer Question Number 8 and any four questions from the rest.

Define Riemann Integration of a bounded function f(z) in [a,b].

2
(a) Expxess fo (1—2z™)Pdz in terms of Beta function and hence evaluate
J Y104z,
0
(b) Evaluate [° 4zte™"" do.
7T+5

(a) Give an example of a bounded function which is not R-integrable.

(b) Suppose f(z) = = and g(z) = e®,verify the first Mean Value Theorem
of Integral Calculus for the interval [-1,1].

5+ 7

Examine the convergence of following integrals (any two)
a
(&) )" ¥ (1+m;)

b) fo :r(l T)
(c) Jooe—”s—;:‘gzdx,a}o 6+6




12. (a) Evaluate [[ xy(x+y)dzdy over the area bounded by y = z?andy = .
(b) Evaluate fj Oa,(1+cose) r3sinfcosfdOdr.

6+6
13. (a) Determine the length of one arc of the cycloid = a(0 + sinf),
y = a(l - cosb).
(b) Find the area of the loop of the curve z(z? + y*) = a(z® — ¥?).
6+ 6

14. (a) Find the surface of the solid generated by revolution of the astroid
z3 + y% = a¥ about the x-axis.

(b) Show that I'(1/2) = /.

7+5



