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BACHELOR’S DEGREE
PROGRAMME (BDP)
Term-End Examination
June, 2026

MTE-007 : ADVANCED CALCULUS

Time : 2 Hours Maximum Marks : 50

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

(i) 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

Fx,32) = —2— isR=(0, 1, 0).
X +z
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(b)

(©

(d)

(e)

(b)

(©
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Every integrable function defined on a
rectangle is continuous.
X
.. 1
limit—— ==
x>0 T4 e"

where e =(1,0,0), e,=(0,1,0) and
e;=(0,0,1).

Every polynomial function defined on

R? is differentiable everywhere.

Show that the function f:R® >R

defined by : 3
fx,y,2)=2x|-lyl+3]z|

1s not differentiate at the point (0, 0, 0).

. .1
Find Iim xsin—. 3
X —>00 X

Check whether the repeated integrals
obtained by interchanging the order of

integration in the double integral

.[24 I;(3xy+e5x)dydx are the same or

not. 4
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3. (a) Find the volume within the cylinder
4x? +4y? =1 between 12y+2z=6 and

z=0. 4

(b) Show that the function f:R%? >R
defined by f(x, y)=1-x%+y? has (0, 0)

as a stationary point but (0, 0) 1is

neither a maximum nor a minimum

point of f. 4
(¢) Find lub S and glb S for the set : 2

2x

S={3x+i|0<x<1}

4. (a) Find the Taylor polynomials of
f(x,y) =7+x° +2y3, at point (1, 1) upto
third degree. 5

(b) State the chain rule for functions of two

variables. Find the total derivative of

the function f:R? >R given by
flx, y)=2x%y—3x+5y—4, where
x=2¢t—1 and y=1¢2 using chain rule. 3
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(©)
5. (a)
(b)
(c)
6. (a)
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Let :
S={(x, y,2) | 2% + y* + 2%<4}
P={(x,y,2) | lx1<2,|yl<2,1z]1<2}
Q={xy2llxl<Llyl<Llzl<1}

Show that Q=S < P. 2

Let C be the boundary of a unit square

calculate I 2x%ydx +3x°ydy). 4
C

Check whether the limit of a function

2

f:R? >R defined by f(x,y)=—
x“+y
exists ornotas x -0,y —>0. 4
3 —
Evaluate lim 245 2

1> 3¢5 + 62 +7

Let f:R? — Rbe a function defined by :

3 _ 3
f(x, y) = %,(% ) #(0, 0)
0 (x’ y):(O, 0)
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Show that £, (0, 0) = (cos® ) (£.(0, 0))

+ (sin® 0) (£,(0, 0)
where v =(cos0, sin0) is a unit vector. 4

(b) Show that the line integral : 3

3,1
.[(£1 2)) (3 y2 +2xy)dx + (ac2 + 6xy)dy

1s independent of path.

(¢) Prove that the functions f: R? >R and

g: R?> >R respectively defined by
f(x, y)=xcosy and g(x, y)=xsiny are

not functionally dependent on the set

D={(x, y) | x<0}. 3

7. (a) Consider a function F:R® >R given
by :
F(x, y,2)=x+2y+5z
Find out whether the equation
F(x, vy, z) =0 defines a unique function f

in a neighbourhood of the point (2, —1)
such that f(2,-1)=0. 4

C-3879/MTE-007 P.T.O.



[6] MTE-007
(b) Show that : 4
. 22 +5
lim

T sin 2x
2

X —>

does not exist.

(¢ Let f: R® >R be a function defined

by : 2
f(xy, xg, X3, 24, X5) =

x; +2x9 +3x5 +4x, +5x5

Find f,,(0,1,1,0,1).
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MTE-007

AT JUTTE hIEhH
(ait. €t i)
L EIGRC PN
ST, 2026

T3 E.-007 : S=0 oA

gug ;2 §u2 SIfeHaH 37%F : 50

W (1) T GEA 1 37qa &1
(ii) %9 & 2 G 7 % (= a7 J5 & W
I |
(iit) FoHelet 1 FAIT HIA H1 S77AlT Tl &1

1. wdeu o frefafed s g € o @ 9
W S T H o1 SYUf A1 JeIRTexvl S

5x2=10
(F)dH =T I gk HE o

fx.3,2) =22 FHAR- (0, 1, 0) ¥
X +Zz

C-3879/MTE-007 P.T.O.



[8] MTE-007

(@) fordt 31maa IR 9RIod Yeieh G el
Hd BT ¥ |

ex

(1) limit _1
xowo Tr+e* T

&

(F) 2e; +3ey+T7e3=(2,3,7) SH]
e, =(1,0,0), e =(0,1,0) 3R
es =(0,0,1) |

(¥) R? W IRYIMYA Jo& dgI8 Had & 8
STTHAA B T |

2. (w)fcemy f& wew  f:R*>R, W
f(x, y,2)=2|x |-l yl+3|z| gR HRfEA
%, 5 (0, 0, 0) W TaHTT & 7 3

(@) lim xsin > T FF 3
X

X —>0

(77) = smift & = fg-wHeRa

I; I;(3xy+e5x)dydxﬁ AR & Y

See T YT B STel AU HHhe HHMH

R 4
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(F) e 4x?+4y*> =1 & iR 12y+22=6

AR 2z =0 & &= A=A A ST 4

(@) femm=u f& f(x, y) =1-x2 + y> g0 aftenfa
%ol f:R?2 >R &1 (0, 0) T feer fag ¥,
Afe (0, 0) 7 @ £ 1 Afersham fog § 3R A
& = fog 2 4

(1) W= S:{3x+2i|0<x<1} % fau
x

A F9 HW (lub) IR Afeman =
T (glb) 1 SifeT | 2

(F) fog (1, 1) W fx,y) =7 +x> +2y° & TN
SgUS I GAIF ¥ qoh A1 hifed | 5
(BT = & werl & e g@en 99 Fase |
qEefl M 1 WM #d g, Her
flx,y)=2x%y—-3x+by—4  H  HdA

gk [ HIfGU, & x=2-1 3R

y=t2%l 3

C-3879/MTE-007 P.T.O.



[10] MTE-007
(1) A AT 2
S={(x, y, z)lx2 +y2 +22§4}
P={(x,y,2)| lx|<2,|yl<2|z]|<2}
Q=1{x, 5,2 lxI<Llyl<llzl<1}
g fag FNTfF QcScP %
5. (F)AF T C TH THE T HI G T

I(2x2ydx+3x5ydy) aﬁmmaﬂﬁ-ql 4
C

(@) wta A fF =1 wed £:R SR S

2
fe.y)=—— am oAt &, # s

o

x—0, y—0 % o fommm & =1 72 | 4

3_
(M lim 240 o R )
t—e 36 + 612 +7

6. (%) TH <IfST

3_ .3
f(x, y) = ﬁ,(x, ) #(0, 0)
(x, y)=(0,0)

>

B AR /:R? >R TH w8l 4
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feame & £,(0, 0) = (cos® 0) (£,(0, 0))

+(sin® 0) (7,(0, 0)) & v= (cos6, sin 0)
Teh Ueheh GiC9 1

(@) fe@mEy T @ 99 d ¢

3,1
I(£1 2)) 3 y2 + 2xy) dx + (x? + 6xy)dy

99 ¥ Wd B | 3

(M fag =few f& wem f:R2—>R AR
g:R? S5 R, SN &I f(x, y) =xcosy 3R
g(x, y)=xsiny BRI gRYIYT %, =g
D = {(x, y) | x < O} T ThecH® €9 § 37fHa
Tl 2 3

7. (@) A ST ff Tk ®ed F:R? > R 39 T&KR
fen g :
F(x, y,2)=x+2y+5z
qar ormee fob = "HiEwr F(x, y, 2) =0
fag (2, —1) & 9fqaw | U 3ifgda e f
=1 R e €, f59 ¥R £(2,-1) =0 Bl
4
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2
(@) @Ry fF lim 25 "2 1 sifea @ §1 4

© sin 2x
2

X —>

(M) AR AT £:R? > R T Hed & S ¢

f(xy, X9, X3, Xy, X5)
= x; +2x9 + 3x3 +4x, +5x5
5 uRWifE ¥ £, (0,1,1,0,1) ¥
SIS | 2

X X X X X
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