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BACHELOR’S DEGREE PROGRAMME
(BDP)

Term-End Examination

June, 2023
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. Justify your answers. 5x2=10
. 1
(a) lim =0
x—wo 1+e7%

(b) The curve of intersection of the plane y = 2

and the surface z=2x?+3y? passes

through the point (1, 2,14) .
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Directional derivative of a function f of two
variables at (2,0) in the direction of the

x-axis is the partial derivative f,(2,0).

The transformation F(X,y) = (2xy, X2 — y?)
is locally invertible at the point (1,1).

Let f be a real valued function defined by
f(x,y)=x+y on a domain D. Then the

line integral I dx + dy is independent of
C

paths in the domain D.

Prove that : 4
3 _ 3
(xy)—>(0,0 X2 + y?
Find the third Taylor polynomial of the

function e2**%Y at the point (0, 0). 4

Let e=(10) and f =(0,1) in RZ?. Find

| 3x —5y |, where x =2e+3f and y =5f .2

Find g—u for u = cos (x2 + y2), where xand y
X

satisfy the equation 3x2 + 7y? =1. 3
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Verify the chain rule for the Jacobian for
the following functions : u = e*t¥Y,v = e¥*Z2,
w=e?"X where x =1,y =52,z =3, 5

Find the domain of the real valued function
f of three variables given by

f(x,y,2) = % and evaluate the
X2 + Y% + 12
function at (1,-2,3). 2

Find the volume of the solid whose base is
a triangle in the xy-plane bounded by the
y-axis, the lines y=2x and y =2, while
the top of the solid is in the plane
Z=5-Xx-Y. 6

Evaluate the following limits : 4
(1 lim 5xsin 1
X—>0 5x
oy o 3X0+7x* +10x3 + 3
(11) lim
X—>00 5x’ +1

Compute IH ydxdydz, where W is the
W

region given by x =0,y =0,z =7 and the

surface z = x? + y2. 6

Show that the function f : R?2 — R defined

by f(x,y)=x2+2xy+y3+3xy?2 has a

stationary point at (0, 0) but has no local

extreme value at (0, 0). 4

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

fX,y)=x2+y. Check whether
fu(a,b) = f,(ab) at every point (a,b) of
the domain of f. 2

Find the functional selection for the pair of
the following functions :
2

X — 2
f(x,y>=y7,g<x,y)=ﬁ.

Deduce that f and g are functionally
dependent. 3

Evaluate the following repeated integral by
reversing the order of integration : 5

IOZUXZZX Xy dy) dx.

Calculate the work done by a force
F = (x?y,xy?) in moving a particle from
(0, 0) to (1, 1) along the line y = x. 4

Let f : R?2 > R be defined by :

fOay) =l x=1[+]yl.

Check whether f is continuous at the point
(0, 0). Calculate the partial derivatives at
the point (0, 0), if they exist. 6
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Edeh SUTfer ek (&, St W)
PG IR
A, 2023
T2 E-07 : 35 he
gag ;2 Hyue fHaq 37k : 50

FE: () 9T G 1 frard 2
(i) 999 9 2 9 7 dF fH=l o 959 &

S 3T
(iii) BoRelel B AN HIH BT AN TEl
2l
1. adrEu frefafed wu9 9@ § a1 S8l TN
3T I gfe HifvT - 5x2=10
. 1
() x"—r>201+e‘xz

(@) G9ded y=2 3N &8 z=2x2+3y2 &
gfaesg &1 ok, o5 (1, 2, 14) ¥ T
TS
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(M) x-3& & f@n H (2, 0) W I &
T f 1 S 3TaeherS, SRR
STHAS 1,(2,0) Bl

(}) ®AMOT F(x,y) = 2xy,x2—y?)  fag

(1, 1) W Tferd: ehavia 2|

(¥) g9 ST f 9d D W f(x,y)=X+Yy
SN IR Tk ardfaeh HM o ©l
@ W FHRA  [dx+dy Wd D H

C

qy-Edd T

2. (&) fag =ifsT 4

3 _ a3
xy)—>(0,0) X2 + y?

(@) fog (0, 0) W Hel 25y &1 Jadig IR
EREEERIGEET IS 4
(M) g WY R2 H e=(1,0) 3 f =(0,1) |
| 3x — 5y | %W,Tﬂﬁx:ZeJrSf 3R
y =5f | 2

3. (®) u=cos(x®+y?) & fag :—i A I,
W&l x 3R y HHIHIW 3x2 4+ 7y2 =1 I
T HW 2 3
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frefafiad wedl & Sehifaad & fow

Jaen 1w genfud s .

U=exy v=eVtZ w=gltX

Sl x=r,y=s227=t3 5
f(xy,2) = —=—YT2_ o uRwfoa o=
X2 + y? + 72

T & ardfds WF Bed f T Wid
e R (1, -2, 3) W oM @
Heih <hifST| 2
Weh SR 1 3G Hd hitae TSeehT
YR xy-HAdA H  y-319 IR @t
y=2x 3R y=2 g uag s 2
STefeh SO W FHAA z=5-x—y H @

6
Fefafeaa Sl &1 Jeiehd HifeT ;4

(1) lim 5xsin i

X—>00 5x
e 3X0 47X +10x3+3
(11 lim =

X—00 ox' +1

.mydxdydz Tfewfaq wifse, <& w,
W

x=0y=0z=7 &R T8 z=x2+y?
gr fean T wRw 2 6
fq@Eu & f(xy) = x2 +2xy + y3 + 3xy?
S0 GRHItd %o f:R2 > R &1 fag
(0, 0) W T wWed fag T fer (0, 0)
T SR HIE i T = "E T el 4
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(%) OF oifeT f:R2 5> R f(xy)=x2+Yy
S URYIRE TH e 2| St wifT TR
f & Wd & Y& fag (ah) W
fo(ab) = f(ab) 2l 2
(@) fefafed we-gdl & fau wafe®

e F1d IS

_ ¥ _ x-y?
f(x,y) = ~ g(x,y)—ZX+3y2
g frpd fefaw f& ¢ @R g
eAfTehd: 3TTHd T 3

o~

() THREH HH Hl oA Hieh  [AEfGREd
YA FHIShel hl Hediehd &IfST @ 5
(12w

(F) W1 y=x & R (0, 0) ¥ (1, 1)

dh W T $U Rl W WH H A

F=(x%y,xy?) 8N f&u T & &1 7@

EdIEL 4
(@) HH i

f:RZ >R, f(Xy)=|x-1]+]|y]
g0 R @1 St ity @ f, fag
(0, 0) W Had 8l fag (0, 0) W =R




