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BACHELOR’S DEGREE PROGRAMME
(BDP)
o Term-End Examination
Oz June, 2015

ELECTIVE COURSE : MATHEMATICS
MTE-07 : ADVANCED CALCULUS

Time : 2 hours Maximum Marks : 50
(Weightage 70%)

Note: Question no. 1 is compulsory. Attempt any four
questions out of the remaining questions. Use of

calculators is not allowed.

1. State whether the following statements are true
or false. Justify your answer. 10

1

(@) (cotx)™* isin 1* form as x — 0.

(b) z = fix?%y) where f is differentiable satisfies
(62) oz
X|—|=2y| — |-
ox oy

(¢) The function fx, y) = 3x — 5y, 5x + 3y) is
locally invertible on its domain.
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(d)

(e)

The function
x2 y

o4, 2
fx, y) = x4+y2 if x*+y“=0

0 if x=y=0
possesses a limit at the origin.

The area of the region
D={(x,y)]0<x<1,1<y<10x }is

1 10x
J‘ J‘dx dy.
0 1

Show that the repeated limits exist at the
origin and are equal but the simultaneous
limit does not exist, where

1 if xy=0
) f(x,y)={

2. (a)
(b)
(e
3. (a)
(b)
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0 if xy=0.
Find the volume of the region lying in the
first octant which is common to the two
cylinders z2+ x2=4 and x2+y2=4

Find the supremum (least upper bound) of
{x| (x - 1) (x - 3) < 0}. Justify your answer.

Evaluate :

e1/x

m ————
x—0 el/x +1
where e,, ey, e; are unit vectors. Find

[2x -y|-



(c) Find the second Taylor’s polynomial for the
function f{x, y) = In (1 + 2x + y) for points
close to (2, 1). 5

4. (a) Check whether the function
ﬂxa Y) = max {E’ Y}
y

is homogeneous. If so, find its degree. 2

(b) Examine the following function f{x, y) for
local extrema :

f'(x,y)=x2—5xy+3y2—4x+4y+7 4
(¢) Find the range of the function f defined by
fix, y) = 13 — x2 — y2 for all (x, y) for which
x2 + y2 = 9. Sketch any one of its level

curves. 4

5. (a) Define Implicit Function Theorem. Does a
unique solution exist for the function
fix, y) = y2 - yx2 — 2x° in the neighbourhood
of (1,-1). 5

(b) Evaluate the following by converting to

cylindrical coordinates

z
————— dx dy dz, where
J-J-J- 1+x2+y2
S

S={(x,y,2):1<x2+y2<3,1<z< 4} 5
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6. (a)

(b)

()

7. (a)

(b)

(e
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2 2 2 2 2 2
X +y“+z X“+y°“+z
If u= y , V= Y s
X y
2 2 2
X°+y°+z .
w=——-y-—, then
z
2.2 2
a(X,y,z) —_ Xyz

a(u,v,w) (x2+y2+z2)3'

x2

form as x — 0. Find lim f(x), if possible.
x—0

Is flx) = [cot2 X — i) an indeterminate

Check whether the function
F(x, y) = (2x + y3, 3xy? + 4) is conservative.

Find the work done by a force F = (x%y, xy2)
in moving a particle from (0, 0) to (1, 2) along
the line y = 2x.

Check whether the following function is
continuous at (0, 0) :

s (%)#0,0
fx, y)= Xx“+y '
0, (x,y)=(0,0)

Is it differentiable at (0, 0) ? Justify your
answer.

Find 4% ifw=xy+z x=cost, y=sint,
dt
z=t.
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Fz: Y97 8 1 @ AT 8 | 95 31 7 @ BT 9w

el &5 . Af | gl 5 3o 9 A |
788 | :

1. warst f& Fafafas $om g7 & @ @ | 3w
S & gfE i ) 10
1
(%) x>0 8 W (cotx)*, 1 bR 1 B |

(@) z=fix’y) &l £ FaHeHT &
x(g);zy(%] RNEqE TR |

() ®eM fx, y) = (3x — 5y, 5x + 3y) YA YAl W

TTehd: SYohAi R |
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(F) we\ flx, y) = ‘x4+y2

O. Elﬁ{ x=y=0
&t qa-forg W i Bt 2
() Sl%ﬂD:{(x,y)|03xsl,13y310x}3|~7l
1 10x
WJ‘ J‘dxdygl
0 1

2. (%) famy f& fefofes (@i ® TwEw
Hatl # afedE B @ o 3 Fuek gt §
AR g e ot siferea T @, &l

1 3fe xy=0
flx, y)

0 3Ife xy=d.

(@) wom oy § fedra @ Sl 22 + x2 = 4 3R
x2+y2=4%mmwmm
Hif |

(M) (x| x-1) (x - 3) < 0) F I (JFAW I
ufte) T HIfe | 37 I A g Hif |

e1/

3. (F) lim ] wtﬁmiﬁﬁml
x—0 ¢
(@) wH i
x=4e; + Te; — 8eg, y="Te; + 3ey — ey
R e, €y, €3 Uhsh afew & | |2x —y| ¥
$if |
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(@) (2, 1) % Frene feua fargatt & foe wem
flx,y)=ln(1+2x+Yy)
w1 g 2eR wgag 9 i | | 5
4. (%) Sitg fARE & v flx, y)—max{§ y}
W%mﬁ%naﬁ% ?ﬁsaﬁmaam

Hifre | 2
(@) s wmEm % foe fefaiea s fx, y)
@lsnaaﬁlﬁm
fix,y)=x —5xy+3y2 4x +4y+ 17 4

(M) wft (x,y) ¥ T fix, y) =13 - x® - y2 g
wfonfia wem £ aiEr i shifsre, ek foag

x2 + y2 = 9. T By Th TR I T | 4

5. (%) I %od Yaa i ufonfye i 1, -

%Hﬁ%ﬂﬁ%ﬁﬂx,y):yz—yx2—2x5$l
w1 ifgefa g T R ? 5

(@) frerfRea F derR Piwi § ghaie 5
TR AT I

jjj 2z 2dxdydz,a'ﬁ
1+x“+y
S

S={(x,y,z):1$x2+y2£3,ISZS4}. 5
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6. (+)

(@)

(@)

(m)
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2 2 2 2 2

?]'& X" + +z X" + +z
u-= y ,V: y s
X y
2 2 2

X" + +z
we Xty 4zt o

YA

Axy,z) _ xPy%a®

a(u,v,w) - (x2+y2+z_2)3-

T flx) = (cotzx ——12—), X > 089 W
X

fal w9 &1 2 2 afe gve |, @ lim0 f(x)
X—>

1 AR |

St hifSe 6 weq

F(x,y) = (2x + y°, 3xy? + 4) G&ft & a7 =18 |

W@ y = 2x & 3R (0, 0) & (1, 2) T TH H
W A TH A F = (x%y, xy?) R e TN
FE Fa i |

ﬁa@rﬁmﬁ(o,mwﬁnﬁrﬁﬁwm%
zITT-I'épf:

s, (%¥)=(0,0)
ﬂx,y): X" +y

0, (x, y)=(0,0)

1 I8 (0, 0) W HATHT 2 2 G IH 6
gfe hifs |

?Tﬁ{w=xy+z,x=cost,y=sint,z=t,?ﬁ’

%—Yaﬁaﬁﬁql
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