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BACHELOR’S DEGREE PROGRAMME (BDP)
03401 Term-End Examination
June, 2014

ELECTIVE COURSE : MATHEMATICS
MTE-07 : ADVANCED CALCULUS

Time : 2 hours Maximum Marks : 50
(Weightage : 70%)

Note: Question no. 1 is compulsory. Answer any four
questions out of the remaining questions no. 2 — 7.
Calculators are not allowed.

1. State whether the following statements are true

or false. Give reasons for your answers. 2x5=10
(a) Domain of the sum function of g(x) = x sin 1
' y
and f(x, y) = y sin 1lis
X

{x,y):x#0andy=0}.

(b) Gradient of the function f(x, y) = x2 + y2 is
(2%, 2y).

(¢) If for a function f : R3 — R, all the partial
derivatives fx, fy, fz exist at a point (a, b, c),
then f is continuous at the point (a, b, c).
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(d)

(e)

2. (a)

(b)

(c)

3. (a)

(b)

(c)

MTE-07

The function F : R2 — R2 given by
F(x, y) = (cos x, sin Xy) is locally invertible at

the point (g, 2).

Every continuous function from R? — R is

differentiable as well as integrable on R2.

Examine the following function for
continuity at the origin :

xzy

. v) R if x4+y2¢0
Xy)=1X" +y

0 if x=0=y

5 5
If z=tan™! [x__+_y_] , then show that

X2+y2
x 92 +ya_Z = 3 sin z cos z.
ox Oy

Integrate the function f(x, y, z) = 2x + y over
the region W which is a hemisphere

x2+y2+2z2=4, x>0.
Find the minimum value of the function

f(x,y)=x2+y on 2x2——3y2=1.

Compute the double integral of the function
x4 — y2 over the rectangle [0, 1] x [0, 2].

Evaluate :
2x +3 cosx

X0 OX+ 28in x

2



4. (a) Find the level curves of the graph of which
: the function is the difference of two functions
fand g where f(x,y) =3x + 4y and
gx,y)=x-y. 2

(b) Show that the following line integral is
independent of path and hence evaluate it :

1,2)
(y2 + 3x%y) dx + (2xy + x3) dy. 5

0, 5)

(¢) Examine the function

Xy

, y#0
fix,y) =11yl
X, y=0
for differentiability at (1, 0). 3

5. (a) Show that

{(x,y)||x—5| <7and |y-3| <9l c
{(x,y) | x-12+(y-22<15?% 3

(b) Find the surface area of the part of the
surface, z = x2 + 2y that lies above the
triangular region T in the xy-plane with the
vertices (0, 0), (1,0) and (1, 1). 4

() Letflx,y)=x2+2xy +y2+x+y+5.1Is the
Taylor polynomial T2(x, y) of fat (1, 1) equal
to flx,y) ? 3
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6. (a)

(b)

(c)

(b)

(c)
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State Young’s theorem. Using Young’s
theorem, show that fxy(a, b) = fyx(a, b) at
every point (a, b), where f is a polynomial
function. Verify this result for the
polynomial x® + 2x%y + 5xy + 4x + 3y + 1.

Does the chain rule for the following
functions hold ? Check. ‘
x=u2+v% y=u+v, where u=z+w and

v = 2zw.

Examine the existence of fog and gof and
find, if they exist, for the functions
fix,y,z)=(x,y, z); gx,y)=xsiny.

Verify the Implicit Function Theorem for the
equation xy — 3x> +2=0 atthe point (1, 1).

Evaluate :

X X
lm 5% -7
x—0 2x
Let e=(1,1,0) and f=(0,1, -1) and

x=e+2f, y=2e—f Find |x-y|, |2x + 3y|
and check the inequality

|x—y| <|2x+3y]|.Isit true ?
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1. waiu R Prafifes s o § @ owe | @
ESUCIR (A 2x5=10
() g(X)=Xsinl 3ﬂ'{f(x,y)=ysinl % AN
y X

BT T I {(x,y):x#0 W y£0} & |

(@) ®eH flx, y) = x2 + y2 sl FaUET (2x, 2y) R |

() % f: R > R & fou aft asft o1t
et £, £, £ g (a, b, 0) W AT
g 2, 7@ £, 9 (a, b, ¢) W Had B B |
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(9) Fx, y) = (cos x, sin xy) gl fen ™ wem
F:R2—>Rzﬁ|§(_’2) W ETeRa:
2
AT B & |
() R?—> R o Y% Had GoH AGheHE qdl
R @ oo 21T § |
2. (%) qa-fag W waw & fog Fefafaa wom $
Site i 3

2 .
X
2 y2 Ife x4+y2¢0
f(X,Y)= X" +y

0 aﬁ X:O:y

(@) 9k z=tan! [X ty J , a« femmu f&

x2+y
x92 +y92 =3sinzcosz 3
ax oy

() WﬁX,y,z)=2x+y'ﬂﬁ9ﬁQTWGﬁﬁF
AT x2 + y2 + 22 = 4, x > 0 8, HATRA

Hif | 4

3. (a;) 2X2 - 3y2 = 1 9 ®ald f(X, y) = Xz +y <l
[EIEERCEIE S 5

(@) ¥R [0, 1] x [0, 2] R %TH y [y 2 1 fG®
qTRd qiteRford IR | 3

M tim 2x +3cosx WWW'

X-ro 9X+28in x

[\
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4. (%) B Gorl £ 3 g F W T T F TG F
Waﬁﬁaﬁﬂﬁmﬂﬁf(x,y)=3x+4y

‘ @Tg(x,y):x-—y. 2
(@) femnu 6 Fafafaa T anes 99w 2
IR 39 TG TIH! qoATh HIfIT :
,2)
(y2 + 3x%y) dx + (2xy + x3) dy. 5
0, 5)
() (1, 0) W FahaEal & foig wem
Xy
— #0
fix,y) =yl y
X, y=0
) S $IfST | 3
5. (%) femmu s

{(x,y)l]x—5| <T3IR |y-3| <9 c
(x,y) | x-12+(y-22<15% 3

(@) qm:::hz;:%wfé@mgﬁa SERTIIG)
Hffw s =Aist (0, 0), (1, 0) 3R (1, 1) T
xy-Guad 8§ Bl Re T % W fRE 2 | 4

(M) T AT fx, y)=x2+ 2xy + y2 + x + y + 5.
T (1, 1) W f T SR 7915 T,(%, y), fx, y) *

T R ? 3
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6.

(%)

(@)

(m)

(%)

(@)
(m)
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o gl % He Af | I T @ femse
To® g (a, b) T fiia, b) = fi4(a, b), F& f
qEIE B B | IR

x3+2x2y+5xy+4x+3y+1

% foru 3q aftomm = Fenfya HikT | 4
w1 ffefaa womt &’ sgeen Fam ang
a1 8 2 Sta Hifw |
x=u2+V2,y=u+v,3‘l€Tu=z+w3ﬂT
v = 2zw. 4
Freafafaa el & AT fog MR gof & s
H sha fifse 3t gfe srfegea 8, @ 39 v
ST
flx, y, 2) = (x, ¥, 2); g%, y) =x sin y 2
forg (1, 1) W e xy - 3x% + 2= 0% foQ
LYY B THY FeITiug HifsT | 4
lim 2 =7 1 g R | 3
x 0 2x
A T e = (1, 1, 0) 3R £= (0, 1, 1) 3
x=e+2f, y=2e—-f dd |x-y]|, |2x + 3y|
mﬁﬁqeﬂtmﬁw |x —y| < |2x + 3y|
I Hfu | "I eI R 2 3
8 3,000
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