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ANNUAL EXAMINATION, 2021
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MATHEMATICS
PAPER-I

ADVANCED CALCULUS

TIME: 3 HOURS Maximum: 50
Minimum: 17
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Note: All questions are compulsory. Solve any two parts from each question.
All questions carry equal marks.
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Prove Cauchy First Theorem on limit & show that

1
lim =|1+272+3"% + .+ nl/n] =1
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Write only the statement of comparison test for series & test

the convergence of following series-
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Prove that every absolute convergent series. Show that the following

series is absolutely convergent
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Write Cauchy definition of continuity of a function. Find the
continuity of following function at origin —

xe'/x
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State & prove Darboux Intermediate value therem for

ifx+0
ifx=0

derivative.

(c) TR b YHY Bl BN & JAY Ul & w9 H forar 9 Rig
B |
State & prove Taylor’s theorem with Cauchy form of

remainder terms.
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Write the definition of Limit of a function of two variable by
€ —4 technique, show that-

lim xy =6
(x,¥)-(2,3) 4
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Ife u = cos1 22
VXY

ou ou -1
X — — = —cotu
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Write the statement of Euler’s theorem on homogeneous

function & show that —

1 x+y

If u=rcos™ NI

ou Ju -1
thenxa+ya = - cotu
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If uq,uUy;,—— —,U, be functions of ‘n’ independent

variable X1, X5, — — —, X, . Then show that an identical

relation between function F(uq,u,, —— —,u,) = 0 iff the
a ) T T
Jacobian (1 Un) _ 0
0(x1,X2,———Xn)
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Write the definition of Envelop. Find the envelope of the
family of stright lines y = mx +% , where ‘m’ is

parameter.

% f(x,y) @ 5 5 (a,b) ® StEs 7 Hfs
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Write only the statment of the necessory condition for

held

Maximum or minimum of the function f (x,y) at point
(a, b). Find all the max & min value of f(x,y) = x* +

x2y + y2.
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u=x2+y?+ 22 % Ias g Ff8 79 I &= &
ax?+ by* +cz?> =1
Find the max. or min. value of u = x% + y% + z% where
ax?+ by? +cz?> =1
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Write definition of Beta Function & show that
B(m,n) =B(m+1,n)+pB(mn+1),mn>0
qATHT BRI

Jf (x +y + z)dxdydz
v

SEf e VIReg 8 — x+y+z=a,x=0,y=0,z=0

Evaluate

ff (x +y + z)dxdydz
v

where region V is bounded by —
x+y+z=ax=0,y=0,z=
HATHAT & BH BT URIAT BRI—

Change the order of Integration —

2a
0

2ax
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f V dxdy
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