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BACHELOR’S DEGREE PROGRAMME
(BDP)

Term-End Examination

December, 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. Justify your answers : 5%x2=10

(@) limf(x)=x when f(x) is positive in
Xx—>a
]la—38,a+38[ for some 6>0.

(b) The function f, defined by :
3

x% +3x2y—4y
f(x,y)= xy + 2

1s homogeneous on its domain.
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(¢ S= {4 +l |0 <x < 1} 1s bounded above.
X

(d) The Jacobian of the functions v =x+y and
v=x-y1s 2.
(e) The function f, defined by :
f(x,y)=x*+xy+y?
1s integrable on [1, 2] x [2, 3].
2. (a) Find f o g and g o f, if they exist, for the
functions : 4

f(x,y)= (e’c,ln(x2 +y2 +1))

and g(x,y)=(x+,5y)
Also find their domains.

(b) Evaluate of the following limits : 2x3=6

eX¥ —cosx—x

®» lim 5

x—0 X

1—-cosx

(11) lim—
x—0 sin2x

3. (a) Find the second Taylor polynomial of the

function f(x,y)=e*"3 at the point (0, 0). 4
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(c)

(b)
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Show that : 4
2
. xy
lim ———=0
0 [r2 . A2
0y
Let : 2
S = {(x,y,z) | x2 + y2 + 22 £16}
and C={(x,y,2)| 2<x<z,

—2<y<z -2<z<z}

Show that S 2 C.

Let f:R%2 — R be defined by :

fx,y)=lxl+ly+1]

Check whether f is continuous at the point
(0, 0). Calculate the partial derivatives of
f at the point (0, 0), if they exist. 6

Evaluate the following repeated integral by

reversing the order of integration : 4
1/ px
J.o -[x2 xydy |dx
Find the local extrema of the function: 6

fx,y)=2x% - 2xy + y* + 2x — 2y +1
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(b) Find the product and quotient of functions
fg and f/g, where

f(x,y) =3,

sin
y,x;tO.
x

and g(x,y) =

Also find their domains. 4

6. (a) Show that the following line integral :
(3.1)
J- (-1,2)

1s independent of path and evaluate it. 5

(y2 + 2xy)dx + (xz + 2xy)dy

(b) Integrate f(x,y,2)=2x+z-3 over the
cylindrical region given by
x2+y2=1,0<z<1. 5

7. (a) Verify the chain rule for the Jacobians for
the following functions : 6
u=e%,v=e"?,w=e*,
x=r,y=52z=1t3.

(b) Show that :

O2f 3 O2f
0x0y  0yox
for the function f(x,y)= tan(xy3) . 4
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FTaeh SUTfer shdehd (&, <t ut)
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WA 3.-07 : Io9 e

gHT ;2 FqU2 FfIFad 3F : 50

T () FIT G 1 AT 7
(i) 99 @ 2 & 7 & el IR F59 &
I Fiferg/
(iii) FHoFeX FT FIT B F1 IFHA T8
81

1. 9aeu for Frefafad wom 9 © 91 s/l o7
ST ! e T : 5x2=10
(%) limf(x)=cc A& TH 5>0 & fau

xX—>a

Jla-5,a+3[ ® f(x) ¥ 2

3 20 3
(@) flry)=2TV " e fen
xy+2

Tl f 399 i W e 2
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() "= S:{4+%|0<x<1} V4

g 2

(9) BT u=x+y TI v=x—y o Shifaad
2 B T

() f(x,y)=x*+xy+y* T R e
f,11,2] x[2,3] T FEHA T

(&) Frefafad wemi & fau fog 3 gof &
Afiaa €, @ SR T FIRT 4
f(x.5)=(e*,In(x2 + 32 +1))
3R g(x,y)=(x+y5y)
S qid Al A ity
(@) Frefafaa det 1 geried wifsT @ 6

e’ —cosx—x

@ lim :
x—0 X
Gi) lim 1S0S¥

x—0 sin2x

(F) g (0, 0) W ® f(x,y)=e"3Y

fgdid 2eR 9gus A Shifsid| 4
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(@) fcEnst * : 4

2
lim—2 _—9

e
(M) AF efife 2
S:{(x,y,z)|x2+y2+22 S16}
3R

C={(x,y,2)|-2<x<z,
—2<y<z,

-2<z<z}.
fe@mse f6 SoC |
4. (F)"HE it RZ2 >R
f(x,y)=lxl+ly+1]
g uRenfyg @1 Se wifse fe of fag
(0,0) | Faa € fag (0, 0) W f &
AR STahersl ol URafad wifsw, afg

sifea 2 6
(@) f=afafed Tuered & %87 3 9fgdT s
& 9%, AR AT HIST : 4

1
'[O(Kczxydy)dx
5. (W)W :
fx,y)=2x% - 2xy + y* + 2x — 2y +1
& Tehd: =H HFEl i 1A hIfST| 6
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(@) BT fg o flg o TOA®A AR ATHA
I RIS, &7 4
f(x,y) = p2x+3y ,
LS g(xy) =222 20
X
3T Wid o IRy
6. (d)fcary f& fFmfafea @ 9aed
Y- § SR 3T oAl FIT : 5

(3.1)
I(—1,2)

(@) x2+y2=1,0<z<1 g f@ 7w <t
Yo W Hed f(x,y,2)=2x+2z-3 I
THTR A hifST| 5

(y2 + 2xy)dx + (x2 + 2xy)dy

7. (%) Trefafgd ®weml & Seifasl & fou

~

ssEen fom genfya it . 6

u=e% v=e¥,w=e**,

x=r,y=5s2z=1t3.

(@) ®e
f(x,y)=tan (xyS)
% fou @y 4 . 4
o%f _ o*f
oxoy 0Oyox

XX XXXXX

D-3274/MTE-07



