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BACHELOR’S DEGREE PROGRAMME
(BDP)

Term-End Examination

December, 2020
MTE-07 : ADVANCED CALCULUS

Time : 2 Hours Maximum Marks : 50

Note : (i) Question No. 1 is compulsory.

(it) Attempt any four questions from
Question Nos. 2 to 7.

(i1i) Use of calculators is not allowed.

1. State whether the following statements are
true or false. Justify your answers in the form
of a short proof or a counter-example : 10

X

(a) lim does not exist.

x—>we¥ —1

(b) The function :
f:R®> > R
defined by :
flx,y,2) = |x +y+ z|
1s integrable on [0, 1] X [0, 1] x [0, 1].

Lot-I P.T.O.
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© [(0,0) # [, (0,00 for the function
f:R%Z 5> R defined by :
f(x,y) = sin (e* + eY)

(d) The  following functions are not

functionally dependent on

D:{(x,y)eR2|x>1,y>0}:

2x + 2
flx,y) = J
2x
and g(x,y) = 2x+2y.
2y

(e) {(x,y,z) eR3:x2 +y2 +22 < 1}
c {(x,y,z) e R? |x| < 1,|y| < 1,|z| < 1}

(a) Calculate the double integral of the

function :
f:RZ 5 R
defined by :
fe,y)=x+y

over the region bounded by x =0, y =4 and
y = 2x. 3



(b)

(c)

(a)
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Let :

.9C3 — 8y3
f(x,y) =4 x2Z 1 492" (x,y) = (0,0)

0 , (x,y) =1(0,0)
Show that the function f:R? -» R is
continuous on R2. 5

Find the maximum possible domain and

the corresponding range of the quotient

f

function -, where f:R? > R and
g

g :R2 > R are defined by f (x, y) = 4xy
and g (x,y) = x3 + y3. 2

If x, vy, 2z, u and v are related by the

equations :
xy+yz+uv=0
and x2+y2+22+u2+02 =0
then compute a_u 4

oy

P.T.O.



(b)

(c)

(a)
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Let f : R2 > R be a function defined by :

2xy
—— (x,y) # (0,0
flx,y) =4 x2 + y? (.2 = 0.0
0 , otherwise

Check whether or not f has a directional
derivative at (0, 0) in the direction 6 = g.

Deduce that the function f 1s not

differentiable at the point (0, 0). 3
Under what condition on % does :

kx cosx —sinx

lim 5

x—0 X

sin x

exist ? Also find the limit when it exists. 3

Find the second Taylor polynomial of the

function f : R?> - R defined by :
f(x,y) =10 + 3x2 + 2y?

at (1, 0). 4



(b)

(a)

(b)
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Evaluate the following integral by making
the indicated change of variables : 6
”J. 131-’(_y2i 52 dx dydz
where
W:0<x+2y-2<3;
0<y-2z<2;
O<y+3z<1
Transformation :
u=x+2y-z
v=y-z
w=y+3z
Evaluate :
im Xlx]1-8
x—>2t x —2
where [x] 1s the greatest integer function. 2
Compute the volume  within the
cylinder x2 + y2 =1 between the planes
x+y+z=4andz=0. 4

P.T.O.



(c)

(a)

(b)
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Define the differentiability of a function
f:R%2 5 R as a linear function. Use the
definition to check whether the function

f : R? > R defined by :

f(x,y) = x + y% + bxy

1s differentiable at (1, 1). 4

Find the work done by a force F = (x2, y?)
in moving a particle from the point (1, 1) to
(2, 2) along the line segment from (1, 1) to
(2, 1) followed by the line segment from
(2, 1) to (2, 2). 4

State the implicit function theorem for a
real valued function of two variables.
Check whether the theorem is applicable

at the point (2, 2) for the function

f : R? > R defined by : 3

f(x,y) = x% — y2.



(©

(a)

(b)
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Let e; =(1,0,0), e; = (0,1,0) and
es = (0,0,1). Show that :
X = e + 2e
and y=ey+eg

represent the points (1, 2, 0) and (0, 1, 1)
respectively. Find the distance of the point

x + 5y from the origin. 3

Using the method of Lagrange’s

multipliers, find the extreme points
of the function f:R? - R defined by

f (x, y) = xy, on the plane x + y = 1. Further,
check whether or not f has a local

maximum at his extreme point. 4
Let :

f:[0,2] x[3,4] - R
be defined by :

2, 1if xisrational

fx,5) = {

1, if xisirrational

Show that L (P, /) = 2 and U (P, /) = 4,
for any partition P of the rectangle
[0, 2] X [3, 4]. 3

P.T.O.
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(¢) Let: 3
f:R2 5 R
be a function defined by :
x3 — 3y3
x,y) =tan| ———
f(x,y) (xg " 2y3J

Show that :
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MTE-07

EAdeR SUTY hidishe (&, ST, T.)
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fawwr, 2020
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T ;2 e THTT HF : 50

T () TG 1 AT B
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(@) f(x,y,2) =|x+y+z| GO IRAUG e
f:R3 SR, [0, 1] x [0, 1] x [0, 1] R
THRAAT B
(1) f(x,y) = sin(e* +e¥) A URAMTA HeH
f:R2 > R & fo f£,,(0,0) # £,,(0,0) |

(9) frAfafad wem
D={(x,y)eR2|x>1,y>o}

TR HeTRd: STiEd T8l ©

2x + 2
f(x,y) = J
2x
: 2x + 2
W g(x,y) = Y
2y

(S) {(x,y,z)eR3:x2+y2+z2£1}
g{(x,y,z)eR3:|x|£1,|y|£1,|z|£1}
2. (®) x=0,y=43N y=2x g NG I W
f @ » = x + y s &g HeH

f:R2 5> R fg&r umem &1 uRwfem
hITSTq| 3
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f(OC,y): x2+4y2’ (x?y)i(0,0)
0 , (x,3 =(0,0)

@Ry & ®aF f: R2 » R,R? W Hdd

2l 5

(1) 49MT%a el I = wim sl wfem I
g

HISY, S8 f:RZ >R 3 g:R2 > R,
fx 3 =dxy 3 g(x,y) =x3+y5 B

g 2 2

3. () AR x, y, 2, u AR v FEAfAREGT GO
xy +yz+uv=0

Td x2+y2+22+u2+12=0

P.T.O.
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(@) AR ofifSiT f: R2 > R :

2xy
o 90 ) * 0’0
flx,y) = {22 + 2 () 0.0
0 S LI

g uRefa R Sitg it foe ¢ feem

ezg H, (0, 0) R Tw-sEmas T @

T&1| =R feptfae ff wed £ 95 (0, 0)
R EFH &l el 3
(M) k W frm gfqer & iiF

kx cosx —sin x
2

Iim
x—0 X

sin x
F1 o B § 2 sE | oSt 9.
STl 3
4. () (0, 1) T f(x,y) =10 + 3x2 + 2y2 T

g wed f:R2 > R & fgdig 3R
g A Hif| 4
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(@) = H = wqu U giedd &

fefefEad THehel ST Jodishd HINT @ 6

jj X+ 2y - dx dy dz

W1+(y+3@2
W:0<x+2y-2<3
0<y-2<2
O<y+3z<1
Y07 .
u=x+2y-z
v=y-=z
w=y+3z.

2 — . [aWa g
5. (%) lim L];S FT e ST, F&l [x]

x—2t X —

Tedqd quitsh e 2l
(@) e 2 + 92 =1 & IR feua 3R wHaa
x+y+z=4 ﬁﬁz=0?1WWﬂ§?¥T$T

4

2

AT J1d HifeT|

P.T.O.
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far wed H T wH  Hed
f:R2 >R ol STE&hcHEa  qReya
HIFSTT| IR T TN HlH S HIST
for we

f:R2 _>R’ f(X,y)=x+y2+5xy,

(1, 1) W STEFea § a1 =l 4

T F = (x2,y2) 80 W@-@vs (1, 1) 9

(2, 1) T R fR @r-ave (2, 1) 9
(2, 2) @ % offew fog (1, 1) ¥
(2, 2) Tk H9 &K o IH F fwa T
HR A HiST 4
Y T H GG HH Hed & fau
IR e YT 1 Hed SIfSul ™
Hife fF -
fx,y) = 2% = y?

g0 UR9fd ®wem f:R2 5 R & fau
fag (2, 2) o1 98 9T AN B Al
T 3
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() HH i
e, = (1,0,0),
ey, = (0,1,0)
R es = (0,0,1)
fe@ry & .
X = e + 2e
R y=ey+ ey
wuer: fagan (1,2, 0) 3R (0, 1, 1) =i
freftd & €| gafas 9 fag x + 5y 1

EUSIGECAIE I

7. () wuie oneh fafy @ wEAA x+y=1 W
flx,y) =xy 8O  UR@Ifo@ o
f:R2 > R & =¥ fdg 9@ wiSw g9
e, feEea fo 59 =9 fog W f @
T Sfeas B @l 4

(@) HH i
f:10,2]x[3,4] > R

2, Wﬁixqﬁ'ﬁ'ﬂ%
1, Ife x AIRHT ®

flx,y) ={

P.T.O.
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g uRife B feemu f& smd
[0, 2] x [3, 4] & fwdr faums P& fag

L®P,H=23R U P,/ =4l 3

() HH i 3
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