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BACHELOR’S DEGREE PROGRAMME

IC’\\_ Term-End Examination

f'_: December, 2010

S ELECTIVE COURSE : MATHEMATICS
MTE-07 : ADVANCED CALCULUS

Time : 2 hours Maximum Marks : 50

Note : Question No. 1 is Compulsory. Attempt any four

questions from the remaining. No Calculators are
allowed.

. 1. State whether the following statements are true

- or false. Give reasons for your answers : 2x5=10

(@)
(b)
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If{x:xe]—,a[ () ]b, ©[} = ¢, thena <b.

ThesetS={(x,y,2):|x|<1,|y|<1L|z|<1}
is an open cube with one corner having
coordinates (-1, —1, —1).

2.2

}0<x<L0<y<L

The set { (x, y) : x=2y } is not polygonally
connected.

The function F (x, y) = (y sin xy, x sin xy) is
not conservative.

1 P.T.O.



(b)

(©)

(b)

(©)

(b)
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Show that sup { x: xe ] —©,a[N]b, » [}
= aif]-»,a[N] b=[+¢.

State Inverse Function Theorem. Apply this
theorem to check the local invertibility of the
function F : R3—>R3 given by F (x, y, 2) =
(y sin x, x+y+1, z) at the point (m, 1, 1)
State Green’s theorem. Use this theorem to

- ' x2 y2
find the area of the ellipse 1 + ry =4,

x —x
. lim 3 e _3 e _6x
Evaluate : 150 .

Sketch the region of integration given by the

Jx
integral .[01 Ix dy dx and compute the

area of the region by evaluating the integral.

Show that the origin is a point in the domain
of the function f given by

f(x, y, 2)= €* cos y+e¥ cos z

and it is continuous at there.

Show that the open disc S with centre (0, 0)
and radius 5 in R? lies in the rectangle

Sl={(x, y):|x <6 |y <7}

Examine the following function f (x, y) for
local extrema.

f(x, y) = ¥>—5xy+3y*—4x+4y +9.



(©)
5 (a)
(b)
(9)
6. (a)
(b)

(©)
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Prove that the function f : R3— R defined

4
X z
\ Se”+7e , y#0
byf(xy,z) =7 'y
0 ,y=0
is not differentiable at (0, 0, 0).
7
’ A if (x # (0,0
0 -, if(x,y)=(0,0).
Check whether fxy and fyx are equal or not
at (0, 0).
Evaluate Jjjaxzdx dy dz, where 2
B
B=1[01]x[0,2]x][0, 3]

. 9(x,y) ¢ ) 3
Find 3z w) (z, w) for the transformations
x=2u?~3v%, y=u+v, where u= o —3zw
and v=>5z—7w.

lim [2 1 | 3y

: - -+ +7
Evaluate: [x cos —+e ] 2
Lete;=(1,0,0), e,=(0, 1, 0) and e;=(0,0, 1). 3
Let x=5e;—e,+7e;, y=e,-5 e,—e; and
z=e;—ey—e;. Find | 3x—2y—-z|.
Find the Taylor polynomials of 3
fry) =2+3+3at (1, 0). .
3 P.T.O.



(b)
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Describe and draw a rough sketch of the
level curves of the function

fay) =Jox2-y?.

Find % at (1, 0, m) for the function
w (x, ¥, z)=3xy+5yz +8zx
where x (1, s, t) = 3rcos s,

y (r, s, t) = sint

z(r,s t) = 5st.

Find the integral f (x, y) = y. Over the
region D which is inside the Cardioid r = 3
(1-—-cos0) and outside the circle r=3.
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1. wdRu Frefafied o U € 91 39 | 39 S 6
HRO SR 2x5=10

(a) AR{x:xe]—o,a[N]b »[} = THa<b.

(b) WHS={(xy,2):|x|<||y|<||z]<]}

@Qmﬁ@m%mﬁ@m%ﬁﬁaﬁ

(-1, -1, -1) &1
2 +y?
xty

(c) ,'qﬁ«'u=ksin'1( ],0<x<1,0<y<1,

(d) gaaa{(x,y):x=2y}a§wﬁaa:¥iafua=|€f
|
(e} WeHF (x,y) = (ysinx y, x sin x y) W& &
% _
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2. (a)

(b)
(c)
3. (a)
(b)
(c)
4. (a)
(b)
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fe@mu fesup {x:xe]—,a[N]b, o[} =a
q& |-, a[N] b o[£

Yfded e 999 61 ®e e g (n, 1,
1) RF(x,y,2) = (ysinx, x+y+1, z) s
& T we F: R3 R3St wnfie sgenaviaar
i e A F e 0 v | v ST
T 997 w1 o {1 T 99T gr SEga

2 2

"T+-y9—=4aﬂmalaaﬂm|

TR FH Gl IR AR G I Yo
Tk Y H1 A6 1A HH |
feagu o e forg,

f(xy z)= e cosy+elcosz G feu M
e f % id F T foeg @ 3R ol 7w W R

fe@mru f R? § &% (0, 0) 3l fean 5 arett
forga afsat S, 3R

Sl={(xy): x| <6, ly| <7} ¥ feua Bt 71
s 9w & fae feafafas wem

f(x, y) =i Sita Fifg |
f @ y) = X—5xy+3y? —4x+4y+9.
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5e* +7e*

— ., y=#0 4
() FesifufErE,y 2 = y
0 ,y=0
g1 R wed f: R3S R, (0, 0, 0) W
JEheT T T ‘
5. (@) qFlF'ﬁfGiE: ‘ 5
Y o
g = +y6, (x, y) # (0,0)

0 , AR&(x,y)=(0,0).

'ﬂﬁﬂﬁﬁimﬁ?f aikf » (0, 0) WHAA
T

® [[[3x?dx dy dz, =1 TeiE wR =t
B
B=1[01]x[0,2]x]0, 3]

() FWMW x=2u2-30% y=u+v & fau

d(x,y) .
3z, w) T HG, T u= 2" —3zw 3R

v=5z—7w.
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(b)

(b)

(c)
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i ST e;=(1, 0, 0), e,=(0, 1, 0) 3
e3=(0,0,1). HH Fﬁﬁi‘l{x=5e1—e2+7e3,
y=e;—5 e,—e; Jty z=e;—e,—e; UH
3x—2y—z | 4 HIfSQI

63 (L 0) Wf(x y) = 2+3+y° & TH
9gY< A hifsT)

HEf (1, y) = 9x2 —y? ¥ TR THI 1 A0
HIT iR T T a3 TR
®AT w (v, y, 2)=3xy+5yz+8zx & fau

1 0 m WA ww i e
x (r,s,t) = 3rcoss,
y (s t) = sint
z(r, s t)=5st

Te¥ D R WIS f (x, y) = y I HifSQ, @t
D 3<qM r=3 (l—cosﬂ)a? fiR @Tﬁr=3
& TR e 7



