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BACHELOR’S DEGREE PROGRAMME (BDP)

Term-End Examination

December, 2012
ELECTIVE COURSE : MATHEMATICS
MTE-07 : ADVANCED CALCULUS

Time : 2 hours . Maximum Marks : 50
Weightage 70%

Note : Q. 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. 5x2=10

(a) The level curve of the paraboloid z = X2 +17,
passing through (3, 0, 9) is a parabola.

(b) The function f(x, y) =x2—y2 has a saddle
point at (0, 0).

(c) The region inside the unit circle in the first

quadrant is a region of both Type I and
Type IL

(d) The set A={x+l,0<x<2} is a
X

bounded set in R.

(¢) The domain of the function f/g, where
f=x2+v? and g=2xy is R>—{(0, 0)}.
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(b)
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Use chain rule to find It if

u=£+1+_z_, and x=ef, y=et2,
y z x

7 = et3 . Find its value at t=1.

Evaluate Hln (xz + yz)dxdy , where D is

D

the region in the first quadrant between

x*+y*=1 and +y’=4.

Reverse the order of integration and

integrate :

21

[J(x+y)dray.

%

Show that the equation

X0+ Y- 16x3y —1=0 determines a solution
¢ around the point x=1 such that ¢(1)=2.
Find the first derivative of the solution and
its value at (1, 2).

Show that (0, 0) is a stationary point of
z=(x>+ y?)cos(x + 2y). Is it local minimum
or maximum ? Justify your answer.



(b) Find the work done by a Force F= (x?, —xy) 5
in moving a particle from (0, 0) to (1, 2)
along the parabola y=2x% from (0, 0) to

(1, 2).
5. (a) (i) Evaluate the limit: 2+3=5
lim sinx — cosx
X X — %

(ii) Find the value of t for which

X -X
. e +te T —2x .
lim is finite. Find the
x=0 1 — cosx

value of that limit.

(b) Find the second Taylor polynomial for 5
f(x, y)=e"Ycosx about (0, w/2).

6. (a) Find the volume below the plane z=1-y 5
and inside the cylinder x2+y?=1,
0=sz=1l

1 1
xsin— +ysin—, xy #0
® 1 fry)={ x Ty 5

0 ,xy =0,

show that f is continuous at (0, 0). Find
£.(0, 0), if it exists.

MTE-07 3 ‘ P.T.O.



(b)
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What are the domain and range of

f : R>> R defined by f(x, y) =Inx + ;/1-

Evaluate fxy at a point (x, y) for the function
f defined by f(x, y)=xtan"ly. Using
Schwarz’s Theorem, evaluate fyx at the point
(x, y)-

Let f be a function defined by

_ (I« ly|
f(x'y)“[um’ 1+|y;)

Check whether the composition gof exists,

where g : {(x, y) : x?+? < 4} - R is defined
by g(x, y)=xy. Find gof.
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. d
g@ar fgm g a‘f I wifeT, afg

u= <= + +.z.. iz x=et, y:et2 aiy
X

N <=

X
y
2 = et T t=1FTH G T HifSQ

ﬂln(xz + yz)dxdy T YEIHA HIFTT, Tl
D

D, x2+y2=1 atz x2+y2=4 F 9 guy
Tqafy & feod wRu )

fr=fafes g9ee & %9 § wfads s8 &
I GHThATd HifSTY :

}}(x%- y)zdx dy

0%

fe@msu & wfeto ¥+ —16x3y -1=0 9
fag x=1% 99 & 19 & ¢ W B 2
5% fau ¢(1)=2 81 a1 1 o srawa
T HIFTT 3R (1, 2) R 3G 97 ft 7 FifSw |

feamw % (0, 0), z=(x2+y2)cos(x+2y) Eal
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(b) YEAH y=2x2a? N’iﬁﬂ A F=(x2, - xy) 5
BRI (0, 0) | (1, 2) T T &UI bl & ST | e
T HR AT HifT |

5. (a) () fr=fafea b & qeaiea wifgg ;. 2+3=5

. sinx — cosx
lim —————
x5 X — %

(i) t 1 ¢HT A ¥ &ifve faas fag

x -x _
lim &t te thrﬁﬁm%lwa‘m

x—0 1 — cosx
&1 91 | F1d g
(b) (0, w/2) R £(x, y)=eYcosx & faq fgdfa eer 5
G [T HIfWT |

6. (a) WHAA z=1-y & = 3R aeA x2+y2=1, 5
0 <z<1% 3T T IGA AG HITT |

xsinl-l- sinl xy # 0 5
(b) FfEf(x, y) = PRE A S

0 ,xy =0

a9 feane % f, (0, 0) W Had 81 £,(0, 0) &
afg stfeae ® o g sft 9 wifsg)
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(b)
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f(x,y)=lnx+% g gfwfed f: R25 R

F i R ufR F € 2

f(x, y) =xtan "1y g IRwfSd we £ & fog
Wﬁg(x,y)mfxywqulmaﬂm| REIE|
T g fag (x, y) T £, FT AR HISC
A T £

|| ly|
f(x, y) = ,
b y) [1+lx| 1+ y|

g wRonfid wem B Site wifse fF 9ge
AT gof HT aifcaca & &1 A€, wal

g:{(x, y): ¥®+1* <4} >R, g(x, y) =xy &
9feia 81 gof I i
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