No. of Printed Pages : 10 MTE-07

BACHELOR’S DEGREE PROGRAMME
(BDP)

Term-End Examination

December, 2023
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 question 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) Every subset of real numbers, which has a
lower bound, also has an upper bound.

(b) The function f:R? >R defined by

2
f(x,y)= zx is continuous at (0, 0).
x°+y
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Every function f:R3 — R is differentiable

if all partial derivatives of f exist.

If :

z=tan! X7y ,

x+y

then :

oz oz

x—+y—=tanz.

ox oy

The force F = (2yex, yZe* ) is a conservative

force.

Assuming the inequality |sinx|<|x| for all

xR, prove that lim sinx=1 using &8
x—m/2

definition of limit. 3

Find the area of the triangular region
given by subset :

Dz{(x,y):OstlandeSySZ}

of R2. 4
Check the local invertibility of the function
f: R? > R? given by :

F(x,y)=(2ysinx,x+2y+8)

at (E,lj. 3
2
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Prove that the function f:R3 — R defined

by :
e*+e* .
, ify=#0
f(x,5,2)=1 2y Y
0 , ify=0
1s not differentiable at (0, 0, 0). 2

2
Find —Z, where x*yYz® =3, at the point
Oy Ox

(1,1,1). 3

Find the total mass of a thin sheet, with
uniform density, whose area is equal to the
area of the region : 5

D={(x,y):0£x£27, O£y3 £x2}
Examine the function f/:R2 >R defined
by :

f(x,y):2x2 —dxy+2y% +x° — 3 + 247

for extreme values at the point (0, 0). 4
Find the following : 3
x p—
@ lim-<—"
x>0 2e% +7

(i1) lim cosl

P.T.O.
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Find the directional derivative of the
function f:RZ5R given by
fx,y)= 3x% +4y% -7 at the point (1, 0) in

the direction 6 = g . 3
Obtain the Taylor polynomial of : 5
f(x,) =x?y+3y-2 at (1,-2).

Examine whether the following limits exist

or not : 5
@ lim sin x —+/3 cos x
of g T
3 3
X X
(1) lim il
x—0 2x

Find fog and gof, if they exist for the
function f and g given by : 4

f(x,y,2)=(x+y,2y,52)
g(x,y,z):(ex,ln(x2 +y? +1),22)

Find the surface area of the part of the
sphere 2 + y2+22=4, lying above the

ellipse 2% +4y% =4. 6
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Let :

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

be in R2. Find |x,
x=e+3f and y=5e+f. 3

, wWhere

y| and |x+2y

Find the derivative of the function
f :R —> R defined by :

f(t)=t>m +(sint)t2 , teR

using the concept of total derivative. 4

Let f:R?2 >R and g:R2 - R be defined
by :

2 2 2 2

x“ +5y x“+y
, = d 5 == .
f(x y) 7x2+y2 o g(x y) x?

Show that f and g are functionally
dependent. 3

P.T.O.
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(@) f(x,y)= 2x2 SN URHItd e

x“+y
f:R? >R, (0,0) W T Tl
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(M &% % f:R°>R & AR |+
T STahers &1 i@ 2l &, df 98

SaFHT B 2l

(=) I e
z=tan 12
x+y
dad
0z oz
x—+y—=tanz
ox oy

(=) F=(2yex,y2ex) g e ™ 99 9Ed
2|

(%) ¥t xeR & faU ST [sinaf <[]
At 3R g5 IR g fog Ty
o - 3

lim sinx=1
x—n/2

(@) R? & 3IU9g=d :
D={(x,y):0<x<18R2x<y<2
FARUIR AU L s o et i B e |
HITST| 4

() (g,lj W F(x,y)=(2ysinx,x+2y+8)

g} iU T ®weH f:R%2 5> R?2 & WHEE

FShHUIEAT FTd hITST 3
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3. (&) Tag =ifsg f&:

(@)

()

4. ()

(@)

e’ +e°
, Tky=0
f(x7y,2): 2y Y

0 , IR y=0
g UReifd ®wed f£:R® >R, (0,0,0)
W e T R 2
0%z <
1,1, 1) W i
farg ( ) il FHifST
x*y¥2* =31 3

ThEHM Bcd dlell Toh Udell ¥l 1
UM A I, FSHHT ha J_e

D:{(x,y):0£x£27,0£y3£x2}

F &ThA B TR T 5

fog (0, 0) W

f(x,y):2x2—4xy+2y2+x3—y3+2x7
g0 URHfYd ®ed F:R?2 >R % 9

HHE I SiE It 4
frafafea &1 3@ wifse 3
(@) lim &7

x>0 2% 47

(i) Him cos =
X—>00 X
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feem e=g A fag (1, 0) W
f(x,y):3x2+4y2—7

g7 it W el f:RZS>R &1 &

SAaehels Fd hifeld| 3
(1, -2) W f(x,y):x2y+3y—2 CANCIGTS
9gUS Hd hifSIu| 5
S sifew for o feafafaa st @
s 5
@ lim sin x —+/3 cos x

x—)% x—g

X X

(i) lim 27

x—0 2x
f(x,9,2)=(x+y,2y,52), g(x,y,2)=(e",

ln(x2+y2+1),22) s} U wel £ 3R
g ® W fog 3R gof W FifWU
Ifs 31 A 2l 4

g x2+44y2=4 & IW e o
+y?:+22=4 & & *1 TS &A%
A IS 6
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7. (%) HE ST e=(1,0) IR F=1,1) RZ ¥
B Jad )y ¥R x+2y| @ HI, &I
—e+3f 3 y=5e+f| 3

(@) 9Y0l STahersl i Hehoddl 1 STAM Hd

8 f(t)= ¢2sint +(sin t)t2 ,teR s
IR e f:R—>R &1 ko

A ehifg| 4
(M) #H difST £:R2 SR 3R g:RZ5R:

Flry) =5 G g(ry) =)

7x? +y x2
g uRefa ©1 fe@mu foF foo8fi g
TelfeRd: 3TfEd 2 3
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