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BACHELOR’S DEGREE PROGRAMME

(BDP)

03832 Term-End Examination

December, 2017

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 from questions no. 2 to 7. Use of

calculators is not allowed.

1. State whether the following statements are true

or false. Justify your answer.

(a) (cosx)°®®*

type 0° as x tends to 0.
' x-1 -1.

X -> oo 2x+3 3

© ¥
g:R25R and f:R> R, then
gof:R2—>R.

@ flx,y)= max. {5,1}

y x

(b)

is a homogeneous function.

5x2=10

is an indeterminate form of

(e) The gradient ofﬁx, y) = x2 Xy + y2 at (1, 2)

is (0, 3).
MTE-07 ’ 1

P.T.O.




2. (a)

(b)

3. (a)

(b)

4, (a)

MTE-07

Find the following limits :
(i) lj.m X1/ (X - 1)

x—>1"

i) hm 2R3%
x-»n/2 tan x

Using cylindrical coor&inate, evaluate

2 J4—x2 4—x2—y2 _
“- “- “- x2 dz dy dx
_2 ’_ 4— X2 0

If

x%y
—— 5 ) 0,0
fxy)=2y2 V200
0, (X, Y) = (07 0)7 ’

show that f is not differentiable at (0, 0).

Calculate the work done by

F(x,y) = 2xy - x2, X+ y2) in moving a
particle along the curve C, formed by y = x2
and y2 = x in the anticlockwise direction.
Draw a suitable figure.

Find the Jacobian of
F,y, z) = (x sin yz, 222, 8xy) at (-1, /2, 1).
Also find the points where the Jacobian is

Zero.



(b)

(©

5. (a)

(b)

(0

6. (a)

(b)

(o)
- MTE-07

Evaluate the followmg integral by reversing

-its order of integration :

Ij sinnx3dxdy
0 Jy

Sketch the region of integration. 4

Find the domain and range of -
flx,y) = 16 —x2 — y2.
Briefly describe its level curves. 3
If u=xy+e% x=sin2t, yécostz,
find %—:— using the chain rule. -3

Find the directional derivative of
f(x, y) = €2 at (0, 1) in the direction 6 = /3. 4

Show that the equation x + y3 -3xy—-4=0
determines a function ¢ around the point
x = 2, such that ¢(2) = 2. Find ¢'(x). 3

Locate and class1fy the extreme points of the
function fx, y) = x> + y% — 3xy + 5. 4

Using double integration, find the area
bounded by the parabola y = x° and the line
y = 2x + 3. Draw a suitable sketch. 4

Verify Euler’s relation for u = sin™! (x/y). 2
3 P.T.O.



7. (a) State Schwarz’ theorem for the equality of
mixed partial derivatives and use it to
show that the mixed partial derivatives of
fix, y) =¢e* cos y — e’ sin x are equal at a

" point (x, y). 4

(b) Let

(y -x)(1+x2)
(y+x)(1+y2).

flx,y)=
Find

lim {hm f(x, y)) and hm [hm f(x, y)]

x>0 x>0

Does the simultaneous limit of f exist as
%, y) = (0, 0) ? Justify your answer. 4

(¢) Check whether the function
F(x,y)=3x + yz, 3x%y + 5) is conservative. 2
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I H gfte Hhifrg | - 5x2=10
, (EF) X% 0+Eﬁ‘ﬂ(cosx)°°sxm Ooiﬁfailﬁ'qﬁ
w9 8N |

x-1 -1
o lim =—
( ) X—o0 2X+3 3

(m M ‘
g:RZ5> R f: R > R, 9 gof: R2—>R

(¥) flx,y)=max. {;,;} T G He # |

(8) (DM fx,y) =22 —xy +y2 H F0RT (0, 3)F |
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2. (%) fr=fafea 6t daed 7 Hifv
@  lm xVx-D

x—>1"

Gi) lim 203X
x-n/2 tan x

(@) IR Fgas #1 e w et w5

TR ST
4 x2 —_x —y2
J‘ J‘ J‘ x2 dz dy dx
3. (&) 3fe
Xzy
fxy={x2.42 V00
0, x,y)=(0,0),

a9 femrse % (0, 0) W £ 3G & 8 |

(W) ¥ Fix, y) = @xy - %, x + y) G aWd o
ﬁy:szﬂ'{yz:xﬁaﬁ,,a%C%ww
H0 A T F fpT T FHRE K oEr fifdg |
T Iuge o sy |

4. (%) L, n/2, HW .
ﬁl@ F(x, y, z) = (xsinyz, 272 , 3xy) hI

ﬁﬁﬁqmﬁﬁqléﬁg%ﬁmaﬁm
gl ShifeR I R |

MTE-07 6



(@)mmmmwﬁnﬁfﬁawm
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9 3
jjsmnx dxdy
0 Jy

THTHEA % TN 1 T Fort oft e | 4
(M) fix, y) = 16 — £ — y* F Wia 3R 9R& w@
HIRT | T wR-aH H G § Fui HifT |

5. (?:F)ﬂﬁu—xy+e . x = sin 2t, y=costZ, a9

L

mﬁmzﬂu d“ w7 Hif | 3
(@) feam o= n/3ﬁ(o D W fix, y)= e HT
fap-sae wa ifoe | 4

() feamse 6 g 23 + y3 - 3xy —4 =0 fiu
T fag x = 2 % JEAE T W@ HH ¢
faifm i s e ¢2) = 2. ¢ T@

HifT | | 3
6. (F) B fix, y) = x5 + y° — 3xy + 5 F =W g
N G y

(@) R wae w1 AT FH WA y = 2 3R
| @1 y = 2x + 3 G WEG ¥o¥ H A% ¥
T | Y W T W g B of
o4 1ET | 4

() u—sml(x/y)ai%lﬁmmm\
ffe o 2
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7. (%) fifm nif¥es sawas H woHa F o @S
W H we AR R sHE TN HH
feamse fF fix, y) = e cos'y — & sin x & fAf¥a
FHifreh raehers fog (x, y) W= & £ |

(@) @ <fifsg

(y-x)1+x2)
(y+x)(1+y2)

fix,y) =

x—0 y—>0ix->0

tim [hm f(x, y)]aﬁt lim []Jm f(x,y)]

| AT | (x, y) > (0, 0) B W T £
g HT 1 Afeaed At & ? [ IW A

gfee hifv |

() it Fife 75 B
F(x, y) = 3x + %, 3x2y+5)m&ﬁ%m=|€f|

2
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