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Instructions :
e The figures in the margin indicate full marks.
e Attempt any five questions.

e Candidates are required to give their answers in their
own words as far as practicable.

e All questions have been printed both in Hindi and
English. In case of any ambiguity in Hindi version,
the English version shall be considered authentic.

e Parts of the same question must be answered together
and must not be interposed between answers to other
questions.
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1. (a) Prove that the intersection of two ideals
of a ring is again an ideal of the ring.

(b) Prove that the ring (z, +, ) of integers is

a principal ideal domain.
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2. (a) Prove that a constant function is
R-integrable.

(b) State and prove the fundamental
theorem of integral calculus.
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3. (a) If Cis the square with vertices at 1+1,
-1+i, then verify Cauchy’s theorem
for the function f(z)=5sin2z, that is

[ flz)dz=0
C

(b) If C is the circle |z|=1, then find the
value of integral

sin® zdz
jeted
o L
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4. If a>0, then prove that
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5. A diet is to contain at least 80 units of
vitamin A and 100 units of minerals. Two
foods F, and F, are available. Food F; costs
¥ 4 per unit and food F, costs € 6 per unit.
One unit of food F,; contains 3 units of
vitamin A and 4 units of minerals. One unit
of food F, contains 6 units of vitamin A and
3 units of minerals. Formulate this as a
linear programming problem. Find the
minimum cost for diet that consists of
mixture of these two foods and also meets
the minimal nutritional requirements. 15
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6. Solve the following partial differential

equations :
(i) (D?+3DD'+2D?)z=x+y, where
0x oy

(i) r+5s+6t=0
frm anfies sTawa THiEEn @ ' HINE

<

(i) (D*+3DD'+2D?)z=x+y, &
D =i; D' =
ox oy

(i) r+5s+6t=0

7. (a) Find the value of x at y= 35 using the
given table :

20 25 30 35
3 4 5 6

- »
(b) Solve Ey=xy with y()=5 using

Euler’s method in the interval [1, 1-3]
(where step size h=0-1).
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8. A rod of length 2a is suspended by a
string of length [ attached to one end. If the
string and rod revolve about the vertical
with uniform angular velocity and their
inclinations to the vertical be 6 and ¢
respectively, then show that

[ (4tan6-3tan¢)sin
o ¢)sing -

a (tan¢ — tan6)sin®
T B8 NEhl o 2 8, o= [ H S8 % w
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31_ (4tan® - 3tan¢)sind
a (tan¢ — tan6)sin6®
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