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BACHELOR’S DEGREE PROGRAMME (BDP)
Term-End Examination

December, 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. Use of
calculators is not allowed.

1. State whether the following statements are tfrue
or false. Justify your answer. . 10

) 2, . . n
(a) (sin x)'® ¥ igin the o° form as x—>§.

2
(b) lim _2%y"  does not exist.
®y)->00 x24+ y?

3 3
(¢) If z=tan™! E_ﬂ__, then
X+y

0z 0z .
X— + y— = sin 2z.
ox .
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(d)

(e)

2. (a)
(b)
3. (a)
(b)
(c)
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2
If z=e™ » x=tcost, y=tsint, then

2
dz _ -7" gt ¢t=0.

a8
The region between the parabolas y?=4x
and x2 =4y isType-I only.

Show that the limit of the following function
f(x, y) exists at origin but the repeated limits
do not exist where

* 1 1
X COS =+ COS — xy#0
fix,y) =

0 xy=0

Find the volume within the cylinder
x2 + y2 = a2 between the planes y + z = b2
and z = 0, where b > a.

Evaluate the following :

1X
Lim (1+—]
X—> oo X
Let x=e1+2e2-—5e3, y=2e1+4e2+9e3

where e, e, e, are unit vectors. Find |x|

3
and |y]|.

Expand x%y + 3y - 2 in powers of x — 1 and

y+ 2.



4. (a)

(b)

5. (a)

(b)

(©)
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Evaluate Ij flx, y) dx dy over the
R

rectangle R = {0, 1; 0, 1], where

x+y , |if x2 <y < 2x2

0, otherwise.

Check whether the following functions are
functionally dependent on D = {(x, y) | x> 0} :

X+
ﬂx,y>=—xl, g(x, y) = xy

Define Inverse  Function Theorem.
Determine whether the map

F(x,y) = 3y + 1, x2 + y?) is locally
convertible at (1, 2).

Suppose W is the region described by
0<r<1, 0<0<2n 0<¢$=<m.
Then integrate the function

3 :
f(r, 8, ¢) = e* cos ¢ cos 6 over W.

Evaluate fxy at a point (%, y) for the function

f defined by

f(x, y) = % + 10x%3 + 8y%.
Using Schwartz’s theorem obtain fyx at the
point (x, y).

2
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6. (a)

(b)

(c)

7. (a)

(b)

(c)
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Check whether the function

2
2, &y=0,0
fix,y)=[x" +y
0 ’ (X,y)=(0,0)

has all the directional derivatives at (0, 0).

Evaluate :

Lm e* - e_.X -2x
x>0 X-sinx
Find the local extreme values of f(x, y) = ¥,

if any.

Find a polynomial fix) of degree 2 that
satisfies (1) =2, f(1)=-1, (1) =2

Find the domain, the range and the level
surfaces of the function

f(X,y,Z)= \/9—X2—y2 _Z2.

Check whether the function
Fx,y)=02x + y3, 3xy? + 4) is conservative.
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1. e f6 feffas wem o7 € I oy | 3
I H g AR | | 10

(%) x—)%éﬁ‘ﬂ (sinx)tanzx, *® JHIT § BT |

(@)  lm 2xy® o1 wrfres 7 @ |

xy)-0,0) x2+ y?

3 3
(W) AR z=tan? X +Y @&
X+y

oz oz .
X— + y— = sin 2z.
ox oy
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2
(&) IR z=e™"> x=tcost, y=tsint, T t=0

wdz_ o
dt 8

() WaeHl y2 = 4x 3 =2 = 4y & = F W@
A <E9-1 1 &1 R |
2. (%) feamu fr Pl we@ fix, y) A €W &
e q@-frg W g R dfe 'l g
drretl &1 rfees A8t | -

1 1
X oS- +ycCosy xy#0
Mz, )=
0 xy=0

(@) Gaell y+z=b2 Mz =0,T& b>a & A=
fora 9o x2 + y2 = a2 1 ™A @ I |

3. (%) ffefga &1 geaie i
dm (14 1]
(@) =W it

x=e1+2e2—-5e3, y=2e1+4e2+9e3

T"ﬁ‘*1’92"331113'*’*"4‘%'% | x| 3R |y]
| hifde |

() x—l@(y+2ﬁ‘€ﬂ?ﬁﬁx2y+3y—2$[
famr Sifse |
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4. (%) AMA R=[0,1; 0, 1] W II f(x, y) dx dy

T YA hINTT, TEI
X+y , Ife x2<y<2x2
fix,y) = 6
0, =T |

(@) it hifse fe Feafales wem A
D= {(x, y) | x > 0} R HAM®a: ¥ § =@
T - 4

fx,y)= 22, g(x,y) =%y
X

5. (%) faew wom wow gRowfya hifvw | sare &
®Ad F(x,y):(x3y+ 1,x2+y2), (1,2) |

TR SgRAYT & A0 TR | 4
(@) " AT W,0<r<1, 0<6<2m, 0<¢<m

TR fon T oW R | 99 W W %o

fr, 6, ¢) = e"3 cos ¢ cos O ! GHTHITA

HIFT | | 4
() ﬂx,_y)=x5+10x3y3+8y4§|TIQﬁﬂTﬁHWf

%mﬁi(x,y)mfmmwmﬁml

Wmmﬁ(x,y)mfﬂmml 2
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6. (%) i Hifv f wem
2x2y

fx. 9) i,2 (x,y)=(0,0)
X,y)= X" +y |
0 , (x,5)=(0,0)
% (0,0) | Tsft feep Sraheret B1d € | 4
e*—e™* -2x .
(@) lim T TR SHINT | 3

x>0 X —-8in X

@M fix, y) = ¥ & TS TW@ A, IR BE 7|,

A 1 v | 3
7. (%) 9 2 F W1 9g9R flx) I HRC ST A =2, ‘
(1) =-1, £/(1) = 2 S TGS H@T & | 3
(@) ®F fix, y, 2) = \/9—x2—y2—z2 * I,
TRE 3R R I8 91 I | 5
() e fie f6 wom
F(x,y) = (2x + y°, 3xy”? + 4) W&l 8 91 7 | 2
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