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BACHELOR’S DEGREE PROGRAMME
' (BDP) }
Term-End Examination

June, 2020

MTE-07 : ADVANCED CALCULUS
Time : 2 Hours - . Maximum Marks : 50

Note : (i) Question No. 1is compulsory,
(i) Attempt any four questions from
Question No.2t07.
(iii) Use of calculators is not allowed,

1. State whether the -following statements are
true or false. Give reasons for your answers in
the form of a short proof or a counter-example :

(@) The function f o & exists for the functions
f and g defined by : : 2
f(®=sing t eR;
2(xy) = 2 + 527+ 3% (x,9) e R?

P.T.O.
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(b) ].i!:l:l.I tanx = —w,

x—»E

(¢) The function :
f:RZ~{(x,»)|y=0o0ry="56x} >R -

defined by :

- x2 - 3xy
x, T e ——
[(x,¥) E byx

is a homogeneous function. 2

((i) If f is a real-valued continuous
function defined over the rectangle

"D=[0,1] % [1, 2], then : 2

I, y)dxdy = I:[L: f(=, y)da;]dy
(e) ’-fhe function_ f:R® - R, definedby: 2
f(x, y,.z') =x3 4 e-”*g
is diﬁ'erehti.able everywhere on R3. |

2. (a) Check the continuity of the function : 4
| f:RZ5 R



(b)
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at (0, 0), where fis defined by :
D fr.9) = e tany
. B #(yye 0.0
@) floy) =qa2yy2r OO0 '
3 -, if(x,y)= (0,0)
Let:

.D={(x,y)lx>0,y>'0}.

Consider two functions fand g from D o R,

defined by : _
fx Y =lnx- Iny

. ) | x2 +3y2
and =X 1oy
: g(_x ¥ 2y

Show that the necessary condltmn for

~ “fnctional dependence of f and g is

satisfied. Algo’ ﬁnd a functlonal relation

_ ~betweenfandg 4
©

Calculate : o 2

. 8x2+4
= t<
*o bt + 7x? 41

P.T.O.



3. (a)

®

©

4. (a)
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Find the domain and range of the function
f, defined by : 2

fx,32)= ‘x,y,z€R

x
2y -3z
Find two level curves of the function : 3

f: R? 5 R
defined by :
f(x,5) = 4x% +16y% + 8
Draw their rough sketches.

Show that the value of the integral : 5
f C[(x? +8y) dx + (5x — 35) dy] |

2

where C is the ellipse %—-+ = =1, is twice
a“ b

the area enclosed by C.
Let f : R® — R be a function defined by :
f(x,5,2) = |x + 2y + 2|

Show that f is not differentiable at the
point (1, -1, 1). 4



)

©
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If: 3
| z =x%y + 3xyt
where x=gin2;

and ¥ =cos?t
find

%" by using the chain rule.
=D i

Find the second Taylor polynomial of : 3
[(%,5) = xy+3y2 -2

. at (1, 2).

5. (a)-

Find -_the_ mass of an object, which is in the

form of a sphere of radius 5 cm, centered |

at the origin. The density at any point is

~ given to be the constant 2. ' 5

-

Show that the function :
f:R2 5 R2
given by :
f(y) = (8 + 1,22 + y2) |
is not invertible. Further, check whether it

is ¥mauy invertible at the point {2, 1). 5

P.T.0.
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6. (a) TFind the surface area of the part of the
sphere : ' - 5

x*+y2 422 =9
lying above the ellipse :

2 2
£_+L=l‘
9

4.
(b) Let f : R® - R be a function defined by :
2

1 + 1_+. 1 -x¥1 #lz=z1
fle,y,2) =3x-1 y-1 z-1’ y#*rlLz=

0; otherwise
Calculate f_ (1, 1, 1).
(¢©) Evaluate : ‘ 3

. XCOBX —Sinx
lim ———
10 xX“smx

7. (a)} Apply Young's theorem to justify that :
o@D = [ (L1 _

for the function f : R2 > R, defined by : 3

flx,y) = |z + 3]
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~ (b) Show that :

2
,}ﬂ?oﬂxl"'l) =
=(c)l Check whether the function : 3
f:RZ R,
defined by ; |
ey =x+ysinx

of /.
d Vei'iﬁr Euler's re]atxon for | |

z=tan!--,x¢0
x

P.T.0.

~has extremum at any point in the domain
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1. mﬁ:ﬁwﬁf@awmﬁmmlm.

T FYEA TIEEO gN AW ST @ WRO
w2 | |

(F) fW)=sint,tcR; g(x,y) =22 + 5@ +y?,

(x,7) € R? g wfewnfe werd £ af g &

fow e fo g 1 i g 2 2

(|) ]in',Lttanx = -

x—>—
2

(M fny) =23 oy oftenfim wem
y“-byx

f:R2~{(r,y)|y=0my=5x} >R
T TN o B o2
(=), 3k 7, sEa@ D=0, 1] x [1, 2] R YR
AEF A Gad B €, q9 2

- [ fendedy = [ [ INCE) dx]dy
(¥F) flx,3,2) =23 +e¥** g wfofod wem
f:R® 5 R,R® W WA mweria 2

PR.T.0
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2. (®) (0, 0) W EEF f:R? > R % Wiaed
w1 Sifg wifvT ; 4
el 7 Fretferfas @ afonfi 3 .
@) flx,y)=e*** +tanx
3x2y
@ ey ={Zsyz @00
. ' 3" -qﬁ (x’y) = (0:0)
Da{(x,3)|x > Oy>0} . o
fmy=laz-lny. .

aﬂt .:-n-.._-’- '“= xz-h,ayz
glx, y) 22y

W 9Raif@ D ¥ R & & § wod
faﬁ?g?ﬂﬁﬁlﬁ'@m‘ & 7 3R g @t
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Y ot Jw wif

Sx2+4 . _
X Fesiow e Bl R

%yzeR BN

3. (%) f(x,y,z)=2yfaz;
Iltlllita L TGE f EFI' iq 3&( 'qﬁﬂ'{ m :

(@) -, y)'-'- 4x2'+ 16y2 +8 i ‘Iﬁﬁlﬁa |

w‘ T8 W ﬁﬂ WI - 3
(”T) ﬁ!ETS'Q & e | N “5
Ic [(xz_ + 3y)dx + (5x - 3y2) dy]

I C R T g 4,

P.T.0.
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4. (F) WA HifST : 4
f:RZ >R
f(x,3,2) = |x + 2y + 2
TN TR TF e %-lﬁ@wq%ﬁg

(1, -1,1) warﬂﬁ #

(@) afg 3

z = x%y + 3xy*

wTel x =sin 2¢

R y =cos2t

sj@en e g % A ST
t=0

(M (1,2 W flx,y)=xy+3y* -2 % fgda
TR TEIR A4 i 3
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5. (%) Hm fag W A B VB @ e
% W9 Anl ag F  EoTA W
Fity fedt. o fog ® R T

FR2H | o
(ﬁ)ﬁa@ﬁ: .
.f(x,y)=(xy3+1,x2+y2) o
U o T £ RE o R g
ﬁ%’mmﬁmﬁwﬁg

1) e e sy

6. (ﬂi)ﬁﬁq?[: . | s

2
2,2,
4 9

% TR fom e Riyliog B

P.T.0.
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(a) m?ﬂm f:‘RS R - 9
1 1 '1
’ 3 J 7 1,'
fx, 32 =iz-1 y-1 g1 *by#Le=l
0; - FAm

g o wem %l fo @ 1, 1)
Tffem Fifag)

(m ]imxcosx-sinxm . A 3

x—0 x2 gin x

f(x’y)= ,x + yl

T 9Rfa wem . F:RZ SR B R

o@D = £, 1 1)) 3
(@) fEanu fF | )
limﬁx'+1)=cn

X~
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(M ‘sﬁ'aaﬁﬁrq f& == flx,9) =x+ ysinx
U U we f:R2 LR W f @

WA et fy weemE e L 3
(=) z=tan£—,5c:0 * fou afaer g=y

# wef Fhm o

3860
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