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BACHELOR’S DEGREE
PROGRAMME (BDP)
Term-End Examination
June, 2025
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 Q. 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) Domain of the real valued function f

of  three variables given by

2

f(x,y,z): 2x 1s R ~ {0, 0, 0}.
y +z
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(b) Two functions :

f:R° >R and g:R* >R

. 4x* +9y°
iven b xX,y)=—-"= and
8 v )= 52
2
g(x, y) =—— are functionally
x“+y
dependent.

© If f : [a,b]x[c,.d]>R is continuous,
then fis integrable.
(d) A function f:R® >R defined by :
f(x,3,2) =[] + 5]+ 2]
is differentiable everywhere.

(e) A circle with centre at the origin (0, 0)
and radius 5 1s a level curve of the

function  f:R* >R  defined by

f(x,5)=36-x"-y".

2. (a) Evaluate: 2
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(b) Let f:R*> > R be defined by :
f(x,y)=|2x—3+|y-1].

Calculate f,(0,0) as well as f,(0,0), if

they exist. 4

(c) Find the second Taylor’s polynomial
of the function f(x,y)=e>"™" at the

point (1, 0). 4

3. (a) Show that the function f:R*> >R
defined by :

0, ifeitherx=00ory=0

flx) =g

otherwise

1s continuous at the point (1, 1). 3

(b) Integrate f(x,y)=x"+y* over the
region bounded by y=x, y=2x and

x=2. 3
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(¢) If u=xcosy,v=ye*, w=sinxz, find the
o(u,v,w)

o(x,y,2)

(2,0,5) 4
3

4. (a) Under what condition on % does :

Jacobian and evaluate it at

. kxcosx—sinx
lim

=0 x%sinx

exist ? Also find the limit when it exists.
3
(b) Compute the volume within the

cylinder x*+y®> =1 between the planes
x+y+z=4 and z=0. 4

() Let e, =(1,0,0), e, =(0,1,0) and

e, =(0,0,1). Find the points x =e +2e,

and y=e, +e,. Also, find the distance of

the point x +5y from the origin. 3

5. (a) Using the method of Lagrange's

multipliers, find the stationary points of
the function f:R* >R defined by

f(x,y)=xy on the plane x+y=1.
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Further check whether or not
stationary points so obtained are

extreme points. 4
(b) Use Green’s theorem to evaluate :
J.C(Sx2 +y)dx +(2x —3y2)dy,

2 2

where C is the ellipse L 3
9 16

(c) If:

show that :

oF oF
anry@ =3f(x,5),

stating the results used. 3

6. (a) Find the directional derivative of :

2
f(x y) _ x2 fyyz ’ (x’y) * (0’0)

at (0, 0) in the directions (i) 0 =g, and
.. T

1) 6=—. 5
(11) 1
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(b) Evaluate JIIszxdydz, where S is the
S

solid region between the sphere p=1
and p=2, by using spherical

coordinates. 5

7. (a) Evaluate: 2

lim(\/2x2 +3x+2 —\/2x2 - 3x +2)

(b) Let f:R? > R? be defined by :
f(x,y,2) = (sinx,cos y,sin z)
and g:R? - R?® be defined by :
g(x,y,2)= (x+z, y? 2* +1).

Show that :

F (E,O,O) +G (f,o,oj
2 2

where F=fogand G=gof. 4
(¢) If possible, find a function f such that : 4

F= (10xy+6y2, 5x* +12xy) =Vf.
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MTE-07
AT SUTT shTedeRd (S, T, oY)
R EIGRCRIE |}
I, 2025

.2 E.-07 : 5o R

gug ;2 §u2 SIfeHaH 37%F : 50

e (i) FvTgE 1 fHE g
(ii) F%9 Q&I 2 § 7 7% [#=4 a) g5 & W
I |
(iii) PRI BT FIT FIH H1 AT 781 &1

1. waEu fo FHefafed w9 ¥ € @ o8| A9
W & v § o Iqufa A1 Hid-3qrewor e

5x2=10

(%) f(x,y,z)=y2x _ 5N uRwifE @A =l

+z

el ardfdeh HM e f @1 U

R ~{(0,0,0} ®I
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_4x*+9y° 2
6x” +7y°

(@) f(x,y) 3R g(x,y):

x%+ y?

TR W fou U wert f:R2 >R 3R
g:R? > R, wafTea: smiya g1

(M = f:[a,b]x[c,d] >R Fad g, oqf
AR B |

() f(x,3,2)=|x|+]y] +|z| s ARMT Fer

f:R® > R 9aF SAahed |

(%) f(x,y)=36-x"—»" TR TRAA e
f:R®* >R & TR 9% Iu ¥ fSaa o<
Tafeg (0, 0) W AR =1 5 T

2. (@) lim 1 %! GfEhfeTd STl | 2

n T4

(@) 91 &g ;
f:R* >R, f(x,y)=|2x—3+|y-1

g R B £.(0,0),b, =(0,0) WRehferd
i EIQ,aﬁ'aTFaa%| 4
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(M) fog (1,0) WS f(x,y) =" o1 fgdia

S 9IgUS A1 hifSlC | 4

3. (=) feemu fe = foan 7= wed fog (1, 1) W
'Fl?lﬁ%: 3

0, Ik x=0=my=0
2, e

f(x,y)={

(@) y=x,y=2x 3R x=2 ¥ &g W |

®AT  f(x,y)=x"+y* H TEHRA A

ShIfSC | 3

(M) AC  w=xcosy,v=ye*,w=sinxz, A
6(u,v,w) P
Sehifoe ——— 2 JIq shifeg 3R | 2,0,—
a(x,y,z) 3

R qRefera ot ifeg 4

4. (F) k &1 98 9 A foges fam .

. kxsinx —sinx
Iim o
x>0 x“sinx

o1 SAfETca B | T 1 /1 off I w3
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(@I x2+y*=1 & 3R 3R gudA
x+y+z=4 IR z=0 & o= § feoq o

T STIA 1A HITIT | 4

(M) 7A ST e =(1,0,0),e,=(0,1,0) 3R

e,=(0,01), @ fag x=e +2¢, 3R
y=e,+e, U@ WHINCI HeAfog G fog
x +5y TR & S bl g Wl oI SISl 3
5. (@) o U fafy & @Had x+y=1 ™
f(x,y)=xy g7 9Rfo@ ®eF f:R? >R
& Ty forg A IS | 9% ot Site shifse

ey forg STs =™ O fag A1) 4

(@) U 85T g4 hieh

IC(3x2 +y)dx + (2x —Syz)dy

# HAM WA &, w& C <rEfgw

2 2

x—+y—:1%l 3
9 16
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(M) =i 3
X+
f( ’ )_x2+y2
LERCIF A E
oF OF
xa+y5:3f(x,y),
A o9 ofomdt =1 s foean, 9 ot
A

6. (%) Frefafad wem @1, Remd () e=g R

(ii) e:% # (0,0) W few @S T
HIfT 5

2
o[ 1200

0 , (x)=(0,0)
(@) TMettd SRl 1 TN hieh :

IH Z*dxdydz
S

H T T HINC, @ S Ml p=1 R
el p=2 9 uiag W T 5
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(aWa

7. (&) dR&faq Hifed ; 2

X—>0

1im(J2x2+3x+2—J2x2—3x+2)

(@) 7 ofifse f f(x,y,2) = (sinx,cos y,sin z)
AR g(x,y,z):(x+z, ¥?, z2+1) g
w9 feu MW wem f:RP > RPO3R
g: R’ 5> R® & fau faarsn f* . 4

F(E,O,OJ:&G[E,O,O),
2 2
5@l F=fog 3IM G=gof |

(1) afg 9a B, @ Th TH HeFd [ G RIS
o - 4

F= (IOxy +6y*, bx? +12xy) =Vf

X X X XX
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