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BACHELOR’S DEGREE PROGRAMME
(BDP)
Term-End Examination

June, 2022
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 questions (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) Existence of partial derivatives at a given

point is a necessary condition for a function

f from R? — R to be continuous at that

point.
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The function f, defined by :
fx,y) = x3 + dxy + y°
1s integrable over [3, 4] X [5, 6].
If ] —oo,a[N]b,0[= ¢, then a < b.

The set {(x, y) : y = 6x + 5} is not
polygonally connected.

Solve :

Find the area of the region D in R2,
bounded by the parabolas y =5 — x2 and
y=x2+3. 4
Show that the function f:R? — R2?
defined by f (x, y) = (2xy, x2 — y2) is not an

invertible function. Find, if any, points in

R? at which fis locally invertible. 3

Evaluate : 3

lim («/4x2 +Bx — 7 —J4x2 + 3x + 9)

X —>0
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Let x = e +3ey —Teg, y = 2e; + ey — 4eg,
where e;,e, and ey are unit vectors in R3.

Find |3x — y + 2|, where z=(1, 1, 1). 3

Prove that the function f:R3 - R
defined by f (x, v, 2) = 2x — 5y + 7z is
differentiable everywhere. 3
Find the second Taylor polynomial of the

function f (x, y) = cos (3x + 5y) at the point
(0, 0). 4

Evaluate the following by converting into

cylindrical coordinates : 5

z

where :

W={x,vy,2:1< «fxz +y2 <31<z<5}
Evaluate : 5

5x
. e —cosbx —bx

i Iim
(1) x—0 5x2
Gi) lim L SB%

x_)g 1 + cos 2x

P.T.O.
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Let a function f : R2 — R be defined by :

2
—+3y, x=#0,y#0
fay) =1{x Y

0 , otherwise

Examine the existence of the first order
partial derivatives at the points (0, 1) and

@, 0). 4

Check whether the following integrals are
independent of path, and evaluate those

which are independent : 6

. 1,1)
@) .[(0,0) (7x3 + 2y2) dx + (4xy + y3) dy

1,1
((O 0; (4xy + v3) dx + (Tx3 + 22) dx

@) [
Let :
S = {(x,y,z) | x2 +y2 +22 < 16}

and C={(x,y,2) | 2<x<2,-2<y<2

—2<z<2)

Show that C < S. 2



(b)

(©

(a)

[5] MTE-07
Prove that the function :

4x + by
2x — 3y

g(x,y) =
and flx,y) = f,
Y

y#0,y# 2?36 are functionally dependent.

Evaluate :

I” 4/2x + 3y + bz dxdydz
W

where W 1s described by
0 <2x+3y+5z <4 1<2x+y <7,

2<y-3z2<6. 5

Define the following function f:D — R
given by :

2 _ A2
fx,y) = sin 1 5=,
xZ + y?

where D = {(x, y) : x>1,y>1} < R2.

Provethatxg+yg:0. 2

ox oy

P.T.O.
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(b) Calculate all the second order partial
derivatives for the function f:R2Z > R

defined by f (x, y) = e®**7Y + cos xy. 3

(¢ Find the minimum value of x2 + 2y2

subject to the condition x + 3y = 11 using

Lagrange’s method of multipliers. 5
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fx y = x%+4xy+y® g aRefed
& f, [3, 4] % [5, 6] R GHGHEE T
IE |- o0, a[N]b,00[= ¢, T a <bl
=TT {(x, y) ©y = 6x + 5} i
Ffae T B
B I :

sin x2

lim 5

x—0 X

=1.

W™ y=5-x2 3N y=x2+3 EN
9Res R2 # W D H &ABA A
hifSIT 4
famee & f(x,y) = @ry,x2 - »?) SN
qRIfd ®wed  f: R2 —» R2 kAU
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o Wi fR x = e +3e, — Tey,
y=2e +9e, —de;, B ee, T e
R® o TH® W Bl [3x-y+z| WM
T, ST 2= (1, 1, 1)1 3

fag wifeT foh ®wed

flx,y,2)=2x—-5y +7z
g URWIfd wew f:R3 > R 9aA

HTHE B 3

fog (0, 0) W & f (v, y) = cos (3x + 5y)

1 fgfta JoR 9gU8 I hifeg| 4

frafafea 1 sa eyt d§ ufafda

hieh $oh] Hdlh" hITWT : 5

z
wmdxdydz

o

Slel

W={xy2:1< Jx2+y% <3, 1<z<5}
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(@)

()

(@)

[10] MTE-07

M A i 5

5

e’® — cosbx — bx

. li
(1) xl—r>r(1) Bx 2

Qi) lim S0
,m1+ cos2x
2

X

uF oSl ®wed f: R2 —» R, F=AfafEa
g1 ufkefya 7

f(x, y) = %+3y, x#0,y=0
0 , =

fagati (0, 1) 3R (1, 0) R % =i

AR Agharsl & 3Mfdcd &I S«

i 4

Sira sifse fs s fefafed gamere 9

Wad g R S WA & SR HodishH

hifSIT 6

1,1
@) [ o 6 + 2% dx + (dxy + 3) dy

1,1
((O 0; (4xy + v3) dx + (Tx3 + 22) dx

@) [
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6. (h) HH SIS 2
S = {(x,y,z) | x2 + y2 + 22 < 16}

3R

C={x,y,2) | 2<x<2,-2<y<2

-2<z<2
fe@re f& C < S|
(@) fag *ifse f& wed
_ 4x + 5y
g,y =5 —> 3y
3R f(x,y)=f,y¢0,y¢2—x
y 3
FaAfTed: oEd 2 3

€)) m«ﬁx +38y+5zdxdydz HT  HeAlRA
W

$||:_F|Q, el W 0 <2x+3y+5z <4

1<2x+y<7 2<y-32<6 g A

2l 5

P.T.O.



[12] MTE-07

7. (&) fAfafaa uRwfid@ we@ f:D > R

éllHQ:
2 _ a2
flx,y) = sin? =2
X +y
SRl D={(x,:x>1y>1} <RI fag
g fr « L sy T o 2
ox oy

(@) f (x, y) = 7 +cosxy TN URHINNA

~

%ed f:R2 >R & fau fgdm =ife

IR 3TTheTS] URehfeld hifeiu| 3

(1) oS e fafy @ wiaEd x + 3y =11 &
AT 22 + 292 HT FAGH TH TG HIfSQ
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