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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

2 2
x4 - .
y2 does not exist.

(a) L 5
(x,y)—b(0,0) x“+y

(b) Theset{(x,y,z) | x>0,y>0, z<0}1sa
domain in R3.

(c) The level curves of z =y/x are hyperbolas.
(d) The function T:R2— R2, defined by
T(x, y) = (€9, e¥¥Y) is conservative.

(e) The function fix, y, z) = €®7 is integrable
over [0,1] x[0,1] x [0, 1].

MTE-07 1 P.T.O.



2. (a)
(b)
3. (a)
(b)
4. (a)
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Evaluate III 4xy2z dx dy dz, where
D

D={x,y,2) | 1<x<3,1<y<2,y<z<2y} ¢

Identify the indeterminate form and

evaluate the limits : 6
X _oX

@d) lim 8 -2

x—0 X

3
2

Gi) Lm x ln[x s 1)

X —»— oo X
Using polar coordinates, show

3_ .3

that km =¥ _-o. Also, find the two

x—>0 X2 + y2

y— 0 [
repeated limits. 5

Find the centre of gravity of a mass in the
shape of a semicircular disc of radius 4, if

2y

the density at (%, y) is 55 5
x“+y
If u=xcosy, v=ye? w=sinxz find the
Jacobian Q(u,_v,w_) , and evaluate it at
o(x,y, z)
(2, 0, w/3). 4



(b)

(©

5. (a)

(b)

(e

6. (a)

(b)
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5
=y , (x,5)#(0,0)

2, 4
Let flx,y)= {X *Y

0 , x,¥)=(0,0).
Check whether fyy and fyy are equal or not.

Find the slope of the tangent at (3, 1, 1) to
the curve of intersection of x =3 and

z =x%y - 3xy2 + 1.
Find the second Taylor polynomial of
fix,y) =1+ 3x%y-4y3 at (1, 1).

x1/4 + y1/4

If ﬂx, Y) = —1/.5—'1—/5, ShOW that

x° +y
X % +y —Zf; = 516 flx, y), stating the results

used.

If f(x,y, z) = (cos x, sin y, tan z) and
gx,y,2)=(x-38,y2- 1,22 - 1), then find
fog. ‘

Evaluate by reversing the order of
integration : :

9 3
'['[ sm(fcxs)dxdy.
0 Jy

Draw a sketch of the region of integration.

Find the pdints (%, y) on the unit circle, at
which the product xy is maximum or
minimum.

4
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7. (a)

(b)

(c)
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State inverse function theorem. Apply this
theorem to check the local invertibility of the
function f: R% - R? given by

f(x,y):(ycosx, X-y+2)
at the point (0, &).

Find the derivative of f{x) = eX/"%X 4 x2

using the concept of total derivative.
Find the values of a and b for which

X, .-x
. ae” +e ~ +bx
lim
x>0 1-cosx

exists.
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TEE
1. m%ﬁmﬁ‘lﬁam T E A FFT | A
I F g Fifv | 10

(%)  lim X2 -y? o e A |

x 9 ->0,0 x2 +y2

(@) 9= {(x,y,2) | x>0,y>0,z<0} R3% =
Wi 2 |

(M) z=y/x% &R Th faREE § |

(F) T(x,y) = (9, *Y) gRI aRfa B
T:R25> R? @&t 3 |

(8) %eH fix, y, 2) = €%, [0, 1] x [0, 11 x [0, 1] W
HATHAE 2 |
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2. (%) Hj 4xy?z dx dy dz wwaﬂﬁg,aﬁ
D

D={x,y,z) | 1<x<3,1<y<2,y<z<2y} 4

(@) it w9 & gar @mey v fefifea
Hratt &t gt HINT 6

X X
) lim3 2

x—0 b:4

2 3
G) bm len[x ”J

X——oo

3. (%) g vt g fewmge fe

x3 _y3

lim > =0. & g dad off

x—0 x2 +y
y—0

HfT | 5

(@) B 4 A orfgardr afed o gemE W
Teed Fg W@ AT, IR (x, y) W A

2y 3 5

x2 +y2
4. (®) A u=xcosy, v=ye? w=sinxz8 da

I %’% Ta i, ofk (2, 0, w3) W

TERI AT HIT | 4
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(@) w1 i

5

2, &y=0,0
ﬂx,Y)= X+y

0 , x,¥)=(0,0). |
Sita i 7 £, 3R £, W & 41 74 | 4

() x =33 z = x2y - 3xy2 + 1 F Wfersd Tl &
g @3, 1, 1) W @ i yEw@ @

Hm | 2
5. (¥) (1, )W flx, y) = 1 + 3x2y — 4y3 #1 fgefiw 2w
TET] T Hf | 4
(@) IR fix, y) = x4y s R
oY= s Ty B
T ufom w o wae gw Reme &
x%+y%=§16f(x,y). 4

(m) e fix, y, z) = (cos x, sin y, tan z) i
g(x,y,z):(x-3,y2—1,z2—1),?ﬁ fog M

Hifrg | 2

6. ($)ﬁmﬁ%am%wﬁwﬁﬁqwﬁ%
mm@maﬁﬁq:

9 3
J‘ i sin (nx3) dx dy.
0 Jy

FATHAT & YW 1 = oft s= s | 6

(@) @ 3@ W I fg =, y) T B Rt
A% xy fferss @ sfass &t | 4
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7. (F) vioaw wem BT w1 FF dRE | g 0,
W fix, y) = (y cos x, x — y + 2) G feq ¢ e
f: R? > R? & wfis Fopauliaar A g

FA & e @ W™y * ar Fif | 4
(@) |l (F1) Sahasii Hl TR GRT
fix) = eXIn X 4 x2 FT FGHAS TG HIRY | 3

(M) a3 b W uH @ Hfvg K forg

X —X
. ae® +e * +bx
lim
x>0 1-cosx

T A B | | 3
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