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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, Give a short proof or a counter-example
in suppart of your answer. ' - 5x2=10

(a)

(b)

(©
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1 1 0
im ([ -—=|isa (—) form.
(xz. in? J 0.

x>0  sin*x
. x“y
sm(_xa : 3J |
. y .
flx, y) = ——<% is a homogeneous
X+y
ln( ]
X
function of degree 2.
Domain of f(x, y) = ——~— is R2.
x*+y
1 ' P.T.O.



(d) The function fx, y) = &3y + 1, x2 + y?) is
locally invertible at (1, 2).

(e) 'The function f, deﬁned by fix, y) = x3 + y3 is
integrable on [1, 2] x [ 1, 3].

. (1) . (1) |
xsin|—|+ysin|—~|, xy=#0
2. (@ If fix,y)= y X

0, xy=0

show that the repeated limits of f do not
exist. Examine the function for simultaneous
limit at the origin.

(b) Check whether the function f : R2 —) R
defined by f(x, y) = 2x* — 3x%y + y2 has an
extrema at (0, 0). ‘

8. (a) Expand x2y + 3y — 2 in powers of (x — 1) and
(y + 2).

(b) If
f(x, y) = x2 tan™} (%) —y2 tan™1 (-}E),x;t 0,y#0
y

=0, x=0‘=y

o2t _ xz—y2
ox0y x?+y?
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5. (a)

(b)

(®)
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Show that the line integral
6D

(v2 + 2xy) dx + (x2 + 2xy) dy
-1,2) |

is independent of path and evaluate it.

If z= exyz,x=tcost, y =t sin t, compute

dz T
— at t=—.
dt 2
el/x
Examine whether lim T exists or
- x0 e'% +1
not.

Let x=e; +e, —2e3 y=2e —e+eg,
where e;,, e, e; are unit vectors.
Find |x+ 2y| and [x+y]|.

Show that
1 1 5 9 1 1 5
fo ] 2o | 5%
0 0 xX° + y 0 X° + y
Show that the furction

X, (xy)=(0,0)

ﬂx’ Y) = X2 + y2
0, x,y)=(0,0)
is continuous at the origin.
3 P.T.O.



6. (a)
(b)
(c)
7. @
(b)

(e)

- MTE-07

Find the mass of an object which is in the
form of a cuboid [0, 1] x [2, 4] x [1, 3]. The
density at any point (%, y, z) on the cuboid is
given by 8(x,y, z) = X2 + y2 + z2.

- Show that the functions f(x, y) =lnx—-lIny

x2 + 2y2

and gx,y)=
2xy

are functionally

dependent.
Find the domain and range of the function f
3x2y2

x2+y4.

defined as f(x, y) =

Find the value of %k for which

lim 2sin 2x + ksin x is finite. Hence

x—>0 X3

evaluate the limit.

Evaluate the integral by converting to polar

B 4-y?

coordinates I I —E;—zfly—z
4+x°+y

0 y
Consider the function
f(x, y) = 5xy —In xy - 5.

Check whether there exists a continuously
differentiable function g defined by
f(x, y) = 0 in the neighbourhood of x = 3, such

that g(3) = % Find g(3), if it exists.
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a 1. g fr Fafefaes s o7 & I oy | o
: IW & H 4 oY U @ g A | 5xe=10

@ o (F -2 @t

x2y
3

sin[ 3 J
@) fix,y) = —%"—mzwmw
ln[————)
X
2 |

(M foy)= 2 FAWRIR |
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() ®H flx, y) = By + L x2 + 59, (1, 2) R
TTeRd: SYSRAYI R |

(F) fix,y) = x3+y3 T uRwili@ waA f,
[1, 2] x [1, 3] W THHTHT B |

. (1 1
xsin | — +ysin(~—), xy#0
2. (a;) lia f(x’Y)= [YJ X

0, xy=0

@ feamee 6 £ gl Hmedt o afcra
T g | qE-feg W 3 e i grad @
& Afwre di witg AT |

(@) s HfT R = R, y) = 2x¢ - 3x%y + y2 TR
gftarfi| we £: R2 > R &1 (0, 0) | IH 0H

Bar 8 70 7 |

8. () (x-1) 3 (y+2) Fumi # x%y + 3y -2 H
TER Hife | ‘

(@) =k
fix, y) = x2 tan™! (%) ~y2 tan™! [3) ,Xx#20,y # 0

=0, X=O=y

fig g B DL - X =Y

oxdy x2+y2
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4 (%) T s e aEm

3,1
| (32 + 2xy) dx + (x2 + 2xy) dy
o
99 G § 3R saw eaie fif | 4
@) 3R z= exyz, x=tcost, y=tsint, 9
n dz . '
P gm ) 3
g '
Ux
(m) <t Hifm B lim w1 AR 8
_ x>0 "% +1 _ :
a1 78 | 3

5. (%) WM A x = e; + ey~ 265, y=2e; — ey + e,
Gﬁel,e2,e3maﬁ¥lﬁl |x + 2y| IR

|x +y| @ AR | | 2
(@) fame s |
1 1 9 9 1 1 9 o5
J'dxj' X y2dy=IdyI XY gz 4
0 0 X +y 0 0 X +Yy
() feemse fe wem
x‘y‘.
Ty (X,Y)¢(0,0)
flx,y) = \/x2+y2
Lo (x,y)=(0,0)
,qef-ﬁgméaa‘él 4
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(%) =9 [0, 1] x [2, 4] x [1, 3] TR el TG H
oM W Hifve | ww w RO faeg
(x, y, 2) WO 8(x, y, 2) = x2 + y2 + z2 G

)
(@) e 6 o7 fix, y) = In x - In y 3

2 92 )
gx,y) =1‘——2J;x§—y—qmﬁmzan&a% |

(wr) fix, y) = 3x,y & &9 § gRTia B £ &

x2 +y?

wid 3 gfer 3ma fifse |

(%) ¥ & 98 WA Fa hive e R
Em 2sin 2x +k sin x ‘{Rﬁlﬂﬁlsﬂﬂﬁ%

x—>0 x3
1Y EHT 1 e T |

(@) ﬁw%%awwﬁgaﬁaﬁimﬁqﬁaﬁa
Heh B YA HIT :

3 4-y? :
J‘ dx dy
4+x2+y2’
0 y

(7) %o fix, y) = 5xy — In xy — 5 WQ |
e #fg B =1 x = 3 F gfEw A
fix, y) = 0 g1 IR Haaq: Aaheg Held

gwa%ﬁ@m%mﬁ,aﬁﬁsg(s):%.
qfe e g 8, @ g/(3) I hfvw |
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