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

2 to 7. Use of calculators is not allowed.

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

(a) The function f: R2 > R, f(x, y) = sinh (e") is

continuous at (0, 0).

) S={4+2]0<x<1}is bounded below.
X

(¢ Iff:R?2—> Rand f; and fy exist at (a, b) € R,

then fis continuous at (a, b).
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(d)

(e)

2. (a)

(b)

3. (a)

(b)

(c)
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The function f, defined by
x3 + 3x2y - 4y3

is homogeneous
Xy + 2

flx, y) =
on its domain.

The function defined by
f(x, y) = (2x — 3y, 3x + 2y) is locally invertible
on its domain.

Locate and classify the stationary points of
the following :

i) fx,y)= 2+ 2y2 -X
(i) fx,y)=xy
Find the domain of functions fg and f/g,

where f(x, y) = sin x + cos y, g(x, y) = S X ,

y #0.

Find all the Taylor polynomials of
fix,y) = x3 — 3xy + y3 at (2, 1).
Evaluate the integrals

j J‘ I sin (x2 + y2 + z2)3/2 dx dy dz, where W
W

is the region bounded by the sphere
x2+y2+2z2=4.
Describe the level curves of
f(x, y) = 25 — x2 — y2.
2



4. (a)

(b)

5. (a)

(b)

6. (a)
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If f(x,y, z) = (sin x, cos y, sin z),

g(x,y,2) = (x+2,y% 22+ 1),

and F = fog, verify that

Jp(1,1,1)=Jd3,1,2) 0 Jg(l, 1, 1). 5

(1) Find %, if u(x, y) = x5 + 3xy + xy2
and y = (2x + 1).

(i) Find ‘jl—‘tl, if ux, y) = x2 + xy + 3y,
x=t+2, y=1+t2 5

Identify the indeterminate form and

evaluate : 6
1/x
. ) a¥* +b* +c*
1) lim |———M—
x—0 3
X — X
Gi) lim (—e te - Zj
x>0 1—-cosx

Evaluate the integral J. J.(X4 +y2)dx dy,

D
where D is the triangle bounded by x = 0,
y=X, y=2. 4

Find the centre of gravity of a thin plate of
density S, bounded by y = x2 and y = x in the
first quadrant. 5
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(b)

7. (a)

(b)

(c)
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Check whether the following limit exists or
not :

lim —x3y
(x,y) > 0,0 2x% 4+ y2

If f is a real-valued function defined in a
neighbourhood N of a point (a, b) € R2, and
if f is differentiable at (a, b), show that f is
continuous at (a, b).

Evaluate the following limits :
M) Hm 3x + sin 2x
x > HX —cosx

(i) lim (2 +eD%)

X —> o0

If possible, find a function f such that
F(x2 +y, y2+x)=Vf.
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(%) ®eH f: RZ 5 R, f(x, y) = sinh (€M), (0, 0) W
gad = |
(@) S=i{4+ 1| 0<x<1) 99 A vfEg ? |
X
(1) @fef: R% > RIMWL, ML, I (a,b)e RW
fEdea 8, 99 £, (a, b) W Tdd 2 |
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3 2 3
(‘q) f(x,y):X + 3x“y — 4y Zm ST
Xy + 2

£ 3799 ITd W FHIG g |

(¥) f(x,y) = (2x — 3y, 3x + 2y) gRI URAINT Bl
319 TTd T EATHehd: v & |

2. (%) fr=fafes % wey fig s A ot T
ElTﬁEF{UT@ﬁ'Q:

i) fx,y)=x2+2y%-x

(i) fx,y)=xy

(@) ®eHl fg 3 flg 1 Td TG HIE, &

f(x, y) = sin X + cos y, g(X,y):Sm—X, y #0.
y

3. (k) 2,1)HW f(x,y)=x3—3xy+y3a3“€‘[‘3ﬁéﬂ'{

«gUE 14 HIY |
(@) TRl IIJ- sin (X2+y2+Z2)3/2 dx dy dz
w

WW%”@Q,G@TW,WX2+yZ+Z2=4
FUURICEA R

(M) fix, y)=25-x2—y2 o %W i 1 U4
I |
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(%) e f(x, y, z) = (sin x, cos y, sin z),

g(x,y,2) = (x+ 2,y 22 + 1), 3 F = fog, a9

Hoamuq shifoe o
JIp(1, 1, 1) =J4(3, 1,2) 0 Iy (1, 1, 1). 5

(@ () S A,

(@)

u(x, y) = x5 + 3xy + Xy23:ﬁ-{ y=(2x+1).

(i1) (31_11;1 Ad Eﬁli:?lQ, ?T% ux,y) = x2 + xy + 3y,

x=t+2, y=1+t2 5

(%) fraffan & afiefd =1 ® wEeEf i

AT HITWT 6

X X Xl/X
a® +b +c]

1) Lim ( 3

() lim (—e te ‘2]

1—-cosx
T ”(x4 +y2)dx dy T Heaie HifT,
D

Gl%TD,X:O, y=X, y=2 ‘grrrfrﬁa@iﬁaa
2 4

6. (F) JI9 =AM H y = x2 3 y = x g1 &g,

MTE-07
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T | 5
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(@) Sita hifse for Feafefaa @ o sifdaea @
R

X3y

lim
x,y) 0,0 2x% + y2

7. (%) 3 f, 55 (a, b) € R? & ¥fqaw N § wfenfya
AR Had 8 3 AR £, (a, b) W
AIHAT 8, a9 fe@msu 6 £, (a, b) W Faq
2|

(@) FrfaRaa et 1 geare i

3x + sin 2x

(i)  lLim

X >o00 DX —COSX

(i) lim (2 +eP%)

X —> 00

(1) Ffe d@wa B, 9 T W f W st forEes
fog

F(xZ +y, y2+x) = Vf.
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