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‘ELE(‘:TIVE 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. Use of
calculators is not allowed.

1. State whether the following statements are True -
or False. Justify your answers. 5x2=10

(@) If fx) = I/x and g(x) = tan x, then the
domain of f+g is R-{0}.

(b) The set

S= {x+l
S 4

" is bounded above.

O<x<1}

(¢) The function

4 5.4
fx, y) = tan %
X" +y

is a homogeneous function of degree 2.
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(d)

(e)

2. (a)

(b)

(©

3. (a)

(b)
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The function f(x, y) = (2% + y3, 3xy2 + 8) is a
conservative function.

If u, y) =xsiny and v(x, y) = X cos y,
then u and v are functionally dependent on
the domain D = {(x, y) |x > 0}.

Evaluate : 5
@ tm 3sinx -x
x—>0 2x3

(i) Lm (sinx)SinX

x>0t

Locate and classify the stationary points of
the function

fix, y) = x2 + y2 — 6xy + 6x + 3y — 4. 3

If f(x,y,z)=x+y+z and g(x) = 2x, do fog
and gof exist ? Give reasons. 2

Find the minimum value of the function

f(x, y) = x2 + 2y2 on the circle x2+ y2 = 1. 5

Evaluate

jjjcos(xz +y2 +22)3/2 dx dy dz, '
W

where W is bounded by the sphere
x2 +y2 + 22 = 25. 5



If u =sin~! (x2 + y2)V/5, show that

4. (a)
xg-ll+y@=g tan u. _ 4
ox oy 5
(b) If
e=(2,1),f=(,-1)and g = (-1, 3),
find |x —y| and |x + 2y|, where
x=ey+2f+g,y=—e-—f+_3g. , 3
() Let ,
Xy - .
= ify=#0
ey =iyl 7
0, ify=0
Show that fy(l, 0) does not exist. 3

5. (a) Check if the following integrals are
independent  of path and evaluate  the

path-independent integrals : 5
(1, 2) .
o) (2xeY +y) dx + (x2e¥ +x - 2y) dy
(©0,0)
o(2, 2)
(ii) (x sin Xy +y cos xy) dx + (x2 cos xy) dy
4D |

(b) Find the second order Taylor polynominal of
f(x, y) = sin xy about the point (1, n/2). 3

" (¢) Let flx, y) = 2x + 3y and gx, y) = x — 2y.
Then find the level curves of f- g and also
find their slopes. , 2
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6. (a).
(b)
7. . (a)
(b)
(© -
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Find the surface area of the portion of the
paraboloid z = 25 — x2 — y2, which lies above
the xy-plane.

Find the two repeated limits of the function

y—-Xx 1+ x2

y+x 14y2

flx,y) = at (0, 0).

Does the simultaneous limit f exist as
(%, y) —> (0, 0) ? Explain.

Let

f:R2—>R,ﬂx,y)=0, if eitherx=0ory=0
= 1, otherwise.

(1)  Show that f'is not continuous at (0, 0).

(ii) Find the directional derivative of f in
the direction 6 = n/4 at (0, 0), if it
exists. |

o(x,y, z)

or, 0, z)

X=rcos 6 y=rsin6® and z = z at the

. n
t(5, =, 3
point ( 5 )

Calculate the Jacobian for

Integrate fix, y) = x* + y2 over the region
bounded by y=x,y=2x and x=2.
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1. wae & Fefafed sa= m%m FTT | AN
It it gfte Hifvr | 5x2=10
(%) A fx) = Ux 3 gx) = tan x, T f + g I
TAR-{0} 2 |
(@) ag=a |
1
S={x+; 0<x<l}
I uiEg R |
() weM
<4 _ oyt
flx, y) = tan [ﬁ]
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(F) o flx, y) = (2x + y3, 3xy2 + 8) U &i&h
A R

() zI'[%u(x y)-xsmyifﬁiv(x y) =xcosy, a9
u 3R v ¥d D = {(x y)|x > 0} ¥ wAfha:
anfya & |

2. (%) AR HINT :

i) lim SSMX-X
x>0 2x3

(i) lim (sin x)SinX

x>0t

(@) oo
fix,y) =x2 +y2—6xy + 6x + 3y — 4

& Taey forg var s oft 3 wnfiera iR |

(M) & HeH fix, y,z)—x+y+z3'ﬁtg(x) 2x %
%Qfogaﬂtgofﬂﬁﬁ%a@m%7mm
F Fo AT |

3. (F) I x2+y2=1W %M flx, y) = =2 + 2y2 &
et o= s hifv |

(@) jj,[COS(XQ +y2 +‘z2)3/2 dx dy dz
W

1 eI Fifsr, &t
WA x2 +y2 + 22 = 25 g1 IREg & |
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4. (&)

R

u =sin~! 2 + y2)15, qi fe@mu fh

(@)
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e=(21,f=(1, -1) 3R g = (-1, 3), o
|x—-y|3ﬁ'( |x+2y|ﬂﬁﬁﬁm,

B x=e+2f+g y=—e—f+3g. 3
e Sfifoe

Xy .

= fy=0
fx, )=yl 7

0, ify=0

= famse 6 £,(1, 0) 1 e 7 e | 3
vt fifre & o et aoea v @A
g 3R I Uy WA § ST G HINT 5

1,2)
(i) (2xeY +y) dx + (x2e¥ +x — 2y) dy

(0,0)

2,2) |
(i1) (x sin xy + y cos xy) dx + (x2 cos xy) dy

1,1)
ﬁFg 1, n/2) & fié ®e™ fix, y) = sin xy &
Tl +ife 2or sgae @ hifv | 3
AH oI fix, y) = 2% + 3y 3R
g(x,y)=x—2y% | 99 f—g % &R 36 AN
I JaUETe F| HI | 2
7 P.T.0.



6. (F) WITAA z = 25 — x2 — y2 & I WA I
E-8T%E A HINT S xy-THad B IR
Rme 6

(@) (0, 0) W B '

y—-X 1+x2

Y+X 14+y2

A gmga @ §@ fifvw | ww
(x, y) = (0, 0) 84 & £ Fuq &\ #
Fferea g ® 2 T hifv | 4

7. (&) 9 @ifse
f:RZo> R fix,y)=0,qE x=0AT y =0
=1, 3= |
() feae s (0,0) W raaa & 2 |

@ (0, 00 W6 =mn4H W d raw

flx,y) =

(@) x=rcose,y=rsin(:),z=za5‘|%ﬂﬁ?\S
G, 3 W Iphmg 2%¥2
b 2’ .

_ o(r, 0, z)

Hif | 2
() y=x,y=2x3ﬁ1x;2ﬁmmﬁ

fix, y) = x* + y2 @ qHI{OE HIRT | 3
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