No. of Printed Pages : 8 MTE-07

BACHELOR’S DEGREE PROGRAMME (BDP)
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=
s ELECTIVE COURSE : MATHEMATICS
MTE-07 : ADVANCED CALCULUS
Time : 2 hours Maximum Marks : 50

Weightage 70%

Note : Q. no. 1 is compulsory. Attempt any four questions

from the remaining. Calculators are not allowed.

1.  State whether the following statements are true
or false. Give reasons for your answers. 2x5=10
(@) The level surfaces of f (x, y, z) =x2+y?—25
are circles with radius 5.
(b) The surface f (x, y) = x2+y? has a minimum
at (0, 0).
(¢)  {(x, y)] 0=y=3x, 0=x<1} is a region of both
Type I and Type IL
2

(d) The set {l
2x

O<x < 1} is bounded

below.

°-3y°
x3+2y3 '

(e) If f(x, y)=tan [

then x %j; +y —ng/ =2 tan (x3+}/3)
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2. (a)
(b)
(©)
3. (a)
(b)

()
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Evaluate the limits :

’ lim sin(lx)
0 v - e%_l

- lim 1y tan 2y
(i) ¥r—0" Intanx

Using Lagranges multiplier method, find the
extreme points of z=xy, subject to x +y=1.

1w
Find i at t= g, where

dt

w=x2+y2+2x+3y, x=cos t, y=sin t.

Integrate f (x, y) =x2+y over the region
bounded by y=2x?, x-axis, x= % .
Compute the Jacobian matrices using chain

rule for z=u?+v? where u=2x+7,
v=3x+y+7.

Find domain and range of the function f

2222

where f (x, y) = m.



4. (a)
(b)
(©)
5. (a)
(b)
(©)
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Find and classify the stationary points of

f(x y)=y2—x2+3xy.
Reverse the order of integration and

integrate :

2 1 4
e ydxdy
J o ]e

° %

Apply Green's theorem to find the area of
the ellipse.

Find the two repeated limits at (0, 0) of

(x=y)*
f 3/)=—2—j”2‘f (x, y) = (0, 0)

= 0 ,(xy=00
Also find the simultaneous limit, if it exists.
Show that the functions

=Y o y) =
f (x, v) 4and g (x, v) Ty are

functionally dependent. Find a functional
relation between them.

Find the second Taylor polynomial of the
function, f given by

f y)=er¥at(-1,1).
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6 (@)
(b)
7. (a)
(b)
(©)
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Evaluate the integral of f (v, y, z) =x+2y—z
over the cylinder bounded by
*+1y2=4, z=0and z=1.

47y (x, y) % (0,0)
If f(x, y)= xz+y2 ArY ’

0o x=0=y

show thatjw 0, 0) fvY (0, 0)

Find the directional derivative of

21‘1/2 )
foy) =1y ) = 00

0 A(x,y)=1(0,0)

at (0, 0) in the direction, 6= %

Calculate the work done by a force
F=(? 17 in moving a particle along the
circle given by

x=l1+cost y=1+sain t, 0st<2.

Show that the open sphere 5 with centre at
(3, 1, 4) and radius 5 in R? is contained in
the open cube.

Pr=1(v, y, 2) ; |x=3[<5, [y—1|<5, |z —4|<5}

and P is contained in the sphere with centre

(3, 1, 4) and radius 5./3 .
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1. waEu fF frefafed $o¢ G § @ | oo

I < HROT 13T | 2x5=10

(a) f(x,y,z)=x2+y2—25a5wq%,ﬁm5mﬁ
ga g

(b) q@af(x,_y)zx2+yzaﬁr(o,0)wwﬁﬁ:f%
BT

(©  {(x, y)| 0=y=3x, O=x<1} TEW I R TET 1L,
S YHR F TSU & |

x2—1

o o]

2x

O<x<1}ﬁﬂﬁ:qﬁa@%|

x3—3y3
(e) I f(x, y)=tan [W} q
Jdf

X =ty of =2 tan (x3+y3)%'l
Jx dy
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Frefafad Hmel #1 qeais S

lim sin (%)
(LN e%—— 1

lim 75 tan 2x

(i) x—0" Intanx

Wmﬁraﬁx+yzla€3?ﬁ?z=xy§?
=T forg 719 iferu

‘;—Z’maﬁﬁ{q,aﬁtzgw

w=x2+y2+2x+3y, x=cos t, y=sin t ¥

y=2x%, x-38, x= L/ gr1 wRag vdw w
f(x y)=x"+y B ARl Fif)

ATl 70 8 z=u?+v2 S8l u=2x+7,
V:3x+y+7aﬂwwmaﬁml
HAT f HT 9IA AR Ui 7 FIfSw, et

2122
f )= R




4. (@) fny=y-x +3xy F W fag @ wf 4
3R 3 Fiiepa wifoe |

(b) Frafafad goeed ¥ w87 § aRedT F@ & 3
oS, GHTHIGA I |

2 1
j jexydxdy
0

%
2 2
@zﬁﬁmmmﬁwﬁ%wﬁa4w 3
HAHS FM@ B
5. (a) (0,0) W, Ffafed we f, @, 4

(x—y)°
i (9 # 0.0

fly=

= 0 ,(xy»=00
& TR dE 9@ wifeg) Afg g
e w1 g § , 98 o T it
() feary & wd7 f (x, y)=%aﬁz 3

x—y

g(x,y)=x+y AT TeRd: TfHd €1 Tk &
FeATTERA: FaY 1A IS |

© (-1, D) Rf(y,y)=e"VgR feumwed f 3
w1 fgdig 2o Jgug 91d i |
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6. (a)
(b)
7 (a)
(b)
(c)
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fxy = xzif-y“l

x2+}/2:4, z=03R z=1 TR IREg 9T W

f(x, y 2)=x+2y—z % TATHA & L GRIER]

FIST |

412 1/2
5 ,(X, 1/) # (0,0)
R flx, y)= x? +y2
0 , x=0=y

8, @ femmu 6 £, (0,0)=1,, (0, 0).

feem 6= 74 & (0, 0) ™

o}
2xy”

—,(x, ) # (0,0)

0 (%, 1) =(0,0)

&1 feeh sasherst Fd IS |

x=1+cos t, y=1+sin t, 0<t<2w g fau
W%%%ﬁﬁaﬁF:(ﬁ,yz)m@W
1 o S H R mn w5 %) 9 i
fe@mse 1%, (3, 1, 4) T g =en oiw B 5
arer R feerd, fagm wiren, feer =
Pr=1(v, v, 2) ; 1x=3|<5, [y —1|<5, |z~ 4|<5)
# arfase § SR P, F7 (3, 1, 4) AR fen
53 amd e anfaes g
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