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BACHELOR’S DEGREE
PROGRAMME (BDP)
Term-End Examination
December, 2025

MTE-07 : 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
(@) e +2ey represents the point (1,2,0),
where e; =(1,0,0),e, =(0,1,0) and

e; =(0,0,1).
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2
(b) If z=tan"! y—z,x =0, then
X
xa—'Z y%:O.
ox oy

(¢ (0,0) 1s a point of maxima for the

function f(x,y)=xy.

(d) The function f(x,y,2)=e*""" is
integrable over [0,1]x[0,1]x[0,1].

(e) fxy (1,0) # fyx (0,1) for the function
f:RZ >R defined by

f(x,y)=sin(e* +e”).

2. (a) Show that the perimeter of triangle
joining the points (1,0,0),(0,1,0) and

(0,0,1) is 3V2. 3

(b) Let W(u,v) = Tuv?, where

u(x,y)=2x+y and uv(x,y)=5xy. Find

W using chain rule. 3
oy
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(c) Calculate the double integral of the
function f:RZ5R defined by
f(x,y)=5x+7y over the region defined

by x=1, y=4 and y=2x. 4

3. (a) Find the Taylor polynomial T;(x) for

e*™ at (0,0). 4
(b) Evaluate : 2
()
sin| —
lim ——~
X—>— 0 -
e* -1

(c) Evaluate f., at a point (x,y) for the

function f defined by
f(x,y)= x° +103c?’y3 +8y%. Using
Schwarz’s Theorem obtain fyx at the

point (x,y). 4

4. (a) Show that the map : 3
F(x, y) =(2x—-3y,5x +7y)

is locally invertible on the whole of R?.
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(b) Find the centre of gravity of a thin plate
of density 5, bounded by y=x2 and

y =2x in the first quadrant. 5

(¢) Check whether the set

{x+l|0<x<1}
x

1s bounded. 2

5. (a) Find the two repeated limits of the

function :

2
y xX1+x

y+x 14y

f(x,y)= at (0,0).

2

Does the simultaneous limit f exist as

(x,y) = (0,0) ? Justify your answer. 3

(b) Examine the function f: R? >R

2

defined by f(x,y)=y* ery2 +x“ for

local extreme values. 5
(¢ If f(x,y,2)=x+y+z and g(x)=2x,

find f o g or g o f, whichever exists. 2
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6. (a) Evaluate | Ogj ;;sin(nxg’)dxdy, by

reversing the order of integration. Draw
a sketch of the region of integration. 5

(b) Check whether the function f:R? - R

defined by :
5x2y
T E—— (x’y) * (070)
flx,y) =13 +7y2
3 5 (x,»=(0,0)
1s continuous at (0,0). 3

(¢) Show that the limit of the function :

1
f(x) = P x>0

3x+2, x<0
does not exist as x > 0. 2

7. (a) State Inverse Function Theorem for the

functions of two variables. Show that :
F(x,y) = (x3y +7, 2x2 + 3y)
1s locally invertible at the point (1, 1). 4
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(b) Show that the function f:R? >R
defined by f(x,y)=2sinhx+3coshy is
continuously differentiable everywhere.

3
(¢ Find the domain, the range and the

level surfaces of the function : 3

f(x, 3,2) =9 —x% —y2 —2°
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MTE-07
ETdch AT hTehH
(&, €t, dT)
AT TEIT
fegwT, 2025

T2 E.-07 : 3o° hetd

gHg ;2 qU2 SIfeHaH 37%F : 50

T () I GE 1 AT &
(ii) F%9 Q&I 2 ¥ 7 7% [#=4 a) g5 & W
gifaa
(iii) FeHAS BT FIT BT F1 AT 781 &1

1. waEu fo FHefafed w9 ¥ € @ o8| A9
W & q&1 H T YU A1 Y-S0 Sfere

5%2=10
(&) S& e, =(1,0,0), e, =(0,1,0) AR
e;=(0,0,1) T, T e +2e; Tog (1,2,0) =1

frefa e g
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2
(@) afg z=tan_1y—2,, d x = 0 & fau
X

() W f(x,y) =xy, (0, 0) Tk 3fwerss fag T

(E[) el f(xay’z)=6x+y+zﬂ [0,1]X[0,1]X[0,1]
T FHIR |

(T) f(x,y)=sin(e* +¢”) R IRWHT Fed &
fa £,,1,0) = f£,,(0,1) |

(%) fag (1,0, 0), (0,1,0) 3R (0,0, 1) =
Tt =Tt s ot T 342 ® 3

(m)aa  wifse f& W) =7uw?® 'l

u(x,y) =2x+y R v(x,y)=bxy FECT

ﬁmmaﬂ%%—wmﬁﬁm 3
y
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(M x=1, y=4 3N y=2¢ I s W |
flx,y)=bx+T7y BU URAMGT e

o~

f:R? 5> R & fgh-99mha U1 IS 4

3. (@) fag (0, 0) W Y &1 TeR-sgwe Ty(x)

A i | 4
n[;)
sin| —
(@) lim l—x 1 eHTh hITSIT | 2
X—>— 0 _
e¥ -1

(M) flx,y) =x° +10x3y3 +8y* gm1  ufenfoa

o (aV

®e f % fa fowet fog (v,y) W £, 9d

I | TaTst THT T JAM i o5 (x, y)

W f,, 1 HA A HIC 4

4. (%) fgmEme & R? & @i fog (x,y) W el
F(x, y) =(2x —3y,5x +7y) TR

FHAT T | 3
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(@) 9™ 9qaie °, y=x2 M y=2x A g

T qdol @i 1 T[ocd shws FA1d hITSC TSt

T 5 B 5

(1) St EAIS I & T

S:{x+l|0<x<1}qﬁa$%l 2
X
5. (&) fFeafafed wem f &t fag (0, 0) W @
TRIIA S 0T RIS 3
fx, ) =28
, ytx 1+y2

F o (x,5)>(0,0) T W f(x,y) H
FTaE I 1 ST ® 7 oT0 SW & gfe
Hife |

(@) ®ed f & Tfed: =9 O & fau

f(x,y)=y4+xy2+x2,q'{°fm ShiTold | 5
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() et flx,y,2)=x+y+z AR g(x)=2x,
% U f o g 3R g o f FawTfere, afg sifc

2l 5
(%) ffafad @aehel &1 =R-TRecT &l
qRehfeTd whitsg :
9.3 g
-fo J\Esm(nx ) dxdy
FYARA U 1 T Forst s | 5

(@) Sta wifsy fFefafed w9 f:R?2 >R,
fog (0,0) WEA@ T : 3
5x2y

flx,y)= x3+7y2
3 5 (x,)=(0,0)

() feeme f& x -0 B W F=fafea St =

: (x,y)#(0,0)

ifitest T ¥ ,

, x>0

f(x) =

3x+2, x<0
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7. (%) < =W 9 HeAl & fau gfaei™ wed 993 i

YA ST |

~

feemsy for f=fafed wed foag (1, 1) W

Tefehd : SIERANY T : 4

F(x, y) = (x3y +7,2x% + 3y)
(@) 7 i f(x, y) =2sinhx+3cosh y 81
fen ™ wem f:R?2 >R, WA Gdad:
SR | 3

(1) e f(x,y,z):\,/9—9c2—yz—z2 @1 T,

TRER IR TRYSS A1 hifaT | 3

X X X XX
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