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BACHELOR’S DEGREE PROGRAMME
(BDP)

Term-End Examination

June, 2024
MTE-07 : ADVANCED CALCULUS

Time : 2 Hours Maximum Marks : 50

Note : (i) Question No. 1 is compulsory.

(it) Attempt any four questions out of the
remaining question nos. 2 to 7.

(iti) Use of calculator is not allowed.

1. State whether the following statements are
true or false. Give a short proof or a counter-
example in support of your answer : 5x2=10

(a) The domain of the function f(x,y) = rry

is {(x,y) eR%|x = y}.
®) Ifz=sin"'Y,y %0, then :
y

0z 0z
X— 4+ y—

=0.
ox y@y

P.T.O.
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(¢) The Jacobian of the functions :

u=2x-3y,0=5x+"7Ty
1s 28.

@ S = {1 +210<x< 1} is bounded below.
X

() The area of D={xy|0<x<1,
OSySex}ise—l.

(a) Find the product and quotient of the
following pairs of functions f and g, where :

4
f(x,y) = sinx + cos y
and g(x,y) = 2o% y %0
Yy
State their domains in each case.
(b) Evaluate the following : 2x3=6
5x
. e’ —cosbx — bx
i Iim
(1) x—0 5x2
Gi) lim 2 —S10%
™1+ cos2x
2
(a) Show that : 4

2 .2
lim ——

x—0 2 2
30 NEZEE

=0



(b)

(©

(a)

(b)

(a)

(b)

(a)
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Show that the function x2 + x + xy is
differentiable at (0, 0). 4

Describe the level curves of the function : 2

flx,y) = 36 — x2 — y2.

Find the minimum value of x2 + 2y2
subject to the condition x + 3y = 11 using

Lagrange’s method of multipliers. 6

Find the area of the region D in R?
bounded by the parabolas y = 5 — x2 and

y = x2 + 3. 4

Evaluate the integral : 5
3
”j sin(x2 + y2 + 22)2 dx dy dz,
"%

where W 1s the region bounded by the
sphere x2 + y2 + 22 = 4.

Find the centre of gravity of a thin plate of
density &, bounded by y = x® and y = x
in the first quadrant. 5
If (a) f(x,y,z) = (sin x, cos y,sin 2),
g(x,y,2) = (x + 2,y%,22 + 1) and
F = f o g, verify that : 6
Jp,1,1) = J,(3,1,2) 0J,(1,1,1).

P.T.O.
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(a)

(b)
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Find the second Taylor polynomial of the
function f(x,y) = cos(3x + 5y) at the

point (0, 0). 4
Find %, if  w(x,y) = x2 + xy + 3y,
x=t+3,y=6+1t2. 3
Use Green’s theorem to evaluate : 5

[ (® +2y)dx + (4x - 3y%) dy,

where C is the ellipse ? + 2}—2 =1.

Locate  the  stationary  points  of

flx,y) = xy. 2
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3 JfeT
(iii) BRI B TN HE HT FFANT TET
gl

. "deu f& fefafed w9 9 § O 39|
I IW & Ud H oy IUud A yA-IFreRm
HISLE 5x2=10

X +Yy

(%) e f(x,y) = Eal qid

x -y
{(x,5) e R? | x = y} Bl

(@) = z:sin‘li,y;to, GE|
xa—2+y%:0
ox oy

P.T.O.
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(1) TreAfafEd 9T &1 Sihifaad 28 T :

u=2x-3y,0=5x+"7Ty

(=) S={1+%|O<x<1} = 9 ufeg
2l

(¥) D={(x,») 10<x<1, OSySex} Eal
TR e —1 T

(%) f=fafad we g™ f T g &1 TOH®A
3R MRS T HIST TR YAk w1 Wid
ERIELU 4

f(x,y) = sinx + cosy

sin x

W gx,y) = S ,y %0

(@) fr=fafEd w1 e hifs 2x3=6
5x
. . e’ —cosbx — bx
lim
(1) x—0 5x2
Gi) lim —— S0 %

_)gl + cos 2x

(&) fe@rEe fa . 4

2 .2
lim ——7

x>0 /2 2
y—0 xtt+y

X

=0



(@)

()

4. (F)

(@)

5. (&)

(@)

6. (h)
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ey ff ®wed 22 +x + xy, (0,0) W
T B 4
T f(x,y) = 36 — x2 — y2 & T el
&1 U HitaT| 2
s e fafy @ widEy x4+ 3y = 11
% A x2 +2y2 & AW HAE A@
IS 6

RZ d TWaeod y=5-x2 &N

y=x2+3 B0 TGS U H &ARA

Hied e 4
3

HHh T J.” sin(x2 + y2 + 22)2 dx dy dz
W

F1 AT  HIfWW, & W T
x2+y2+z2:4§|T[CI|i§|$ﬁ?T%| 5

T wgufst B oy =22 R y=x g
IReg, ¥ § Tl ddail ®e 1 o
EESSICICAIE LY 5
RIS f(x,y,z) = (sin x,cos y,sin z),
g(x,v,2) = (x + 2,y%,22 +1) 3R
F=fog & Sira HifaT & : 6

Jp(L,1,1) = J4(3,1,2)0J,(1,1,1)

P.T.O.
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(@) fog (0,0) W f(x,y) = cos(3x + 5y) BN
IRefa wed f 1 fgda 3eR 9898 A

hifSTq| 4
du o
7. () d_ SIEl ?mr'lll‘rlﬂ, SE|
x
u(x,y) = x2 + xy + 3y, x=t+3,
y=6+t2 3
(@) W9 99 o] & 5

-[C (x3 + 2y) dx + (4x — 3y2) dy

w1 YAk dIfeT, S® ¢ <Egd
x2 y2
a_2+b_2:1 %l

AN flx,y) = xy ?Wﬁ%“ﬂmaﬁml 2
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