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" BACHELOR’S DEGREE PROGRAMME
(BDP)

Term-End Examination

June, 2019

ELECTIVE COURSE : MATHEMATICS
MTE-07 : ADVANCED CALCULUS

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

Note : Question no. 1 is compulsory. Aitempt any
four questions out of the remaining questions. Use
of calculators is not allowed.

1. State whether the following statements are
true or false. Give a short proof or a counter
example in support of your answer. 5x2=10

(a) The domain of the function

2
fix, y) = == =% is R2 \\{(0, O)}.
X-y

®) (nx)%x1 isin the 1° form as x — 1.

(¢) The function
F(x, y) = (y2 + 2xy, X2 + 2yx)

1s conservative.
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(e)
2. (a)
(b)
3. (a)
(b)
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A function f(x, y) has all the directional
derivatives at (a, b) implies that f is
differentiable at (a, b).

The region between the parabolas y2 = 4x
and x2 = 4y is Type-II only.

Evaluate the following limits :

X _ —X _
M im e e 2x

x>0 X —sIn X

(i) lim [1+1J

x>0 X

Find a pair of non-negative integers, whose
sum is 70 and the product is maximum,
using the method of Lagrange’s multipliers.

Show that the simultaneous limit of the
following functions exist at (0, 0) :

xcosl+ cosl xy#0
fix, y) = ¥ y X’ y
0, xy=0

Evaluate

I 4x2ydx+2ydy,
C

where C is the boundary of the rectangle
with vertices (0, 0), (1, 0), (1, 2) and (0, 2)

(i) by direct method
(ii) by Green’s theorem.
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4. (a) Evaluate the following by converting to
-cylindrical coordinates : 5

Z
——  dxdydz,
,[J‘J‘1+x2+y2 Y
w

where
W= {(x,y,z):ls\{x2+y2 <3, 1£z£4}

(b) Consider the function F(x, y) = 2x — In xy — y.
Show that there exists a unique continuously
differentiable function g defined by
F(z, g(x)) = 0 in the neighbourhocod of x = 2

such that g(2) = ;:— Find g'(2). 3

(c) Letx =e; + 2e9— beg, y = 2e; + 4e9 + ey,
where e;, ey, e5 are unit vectors in R3. Find

|x| and |y]|. 2

5. (a) State Schwarz theorem and verify Schwarz
theorem for the following function at the
point (0, 1) : 4
fix, y) = 2e3Y cos x + eX sin 2y
(b) Does the function F defined by
F(x, y) = |x| + |y| have Taylor’s expansion
at the point (1, 1) ? If so, obtain the Taylor
polynomial for this function at (1, 1). 4

(¢) For the transformation (r, 0) = (x, y) given

byx=rcos 0, y=rcos 6 +sin 0 (r # 0), find
Ar, 6)

o(x, )
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6. (a)
(b)
(c)

7. (a)
(b)

MTE-07

If
' 2 .2
7= tan_l u
X + Yy ’
then show that x@ + y@ -1 sin 2z.
dy 2

Suppose S and T are subsets of R3, where S
is the unit sphere with centre at the origin
and T is the open cube
T={flx,y,2) | —1<x<l,-1<y<l,
-l<z<1})
Which of the following is true ? Justify your
answer.

i ScT

i) TCS

Locate and classify the stationary points of
the function fix, y) = 4xy + x* - y%.

Find the volume of the solid S whose base in
the xy-plane is the region bounded by
y = 2 — x? and y = x while the top is bounded
by the plane z = x + 4.

Let w(x, y) = x2y, where x(u, v) = uv and
ow
(u, v) = u%v3, Find —
Y v
(i) by expressing the composite function in

terms of u and v and taking partial
derivatives.

(ii) by using the chain rule.
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1. wany f& fafafed s o € @1 gy | e
I S 9 H Y Y9 AT TIIET iR | 5x2=10

(F) e

3x2+5y
X-¥y

fix,y) =

H 9T R2 N\ {(0,0) 7 |

1
(@) x— 184 W (In x)x-1, 1° YR T &AT |

() HEE F(x, y) = (y2 + 2xy, x2 + 2yx) W& B |
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(‘J) aﬁ (a, b) W ®eld f(x, y)%'&[‘iﬁﬁm\-m
B3 &, T (a, b) T £ TheHT B & |

(¥) WIe™ y2 = 4x x2 = 4y % 9 F T
Fae THR-11 HT FraT 7 |

2. (%) FrafaRaa dwmett w1 qeame il

e —e™F —2x

(i)  lim -
x>0 X — Sin X
1X

(i1) lim (1+—)
x—>0 X

(@) wu= e o @ @ wo@ quisl w
TH ¥ i e dmmea 70 3R PEEd
3ferss 7 |

3. (%) fe@mu & (0, 0) W F=fafga wem Ht FUg
i &1 AAfea 8

0, xy =0
(@) () weas faftr i) f9 wog g

xcosﬂln+ycosl xy =0
fix, y) = v Y

j4x2ydx+2ydy Hﬂt@mﬁﬁl’q,
C

ST ¢, 3§ (0, 0), (1, 0), (1, 2) 3T (0, 2) Treht
I Y AR |
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4. (%) Frafafes 1 soamer FEwme § iafda w6

FR] e ST 5

Z
———— dxdydz,
j,”. 1+x2+y2
) W
~STgl '

W={(x,y,z):1£\/x2+y2 <3, 15z54}

(@) %o F(x, y) = 2x — In xy — y ©oC | fease

o x = 2% widew § Fx, gx)) = 0 gRT giemfyg
T Afgdt @aa; TaheE Bl g 1 3ifedd

@m%ﬁﬁmg@h%. g @ AT | 3

(m) =M ST

X=Bl+282—563,y2261+4e2+963,\_’|gT €1,
e, €3, R3 # Tha AW ¥ | |x| 3N |y| @
Hifeq | 2

5. (%) W@ Y = A g MR g (0, D W

frafafgs vom & o vad e+ wenfya
Hifd -

fix, y) = 2e3Y cos x + ¥ sin 2y

(@) | Flx, y) = |x| + |y| g0 wfonfya wem F

()

MTE-07

&1 fag (1, 1) 3 2 wER g & 2 afe g g,
A (1, 1) W $H F H SR 9598 I FIfe | 4

X=rcos® y=rcos+sind(r=0) g0 e

T ER (1, 0) - (x, y) H Fw 200 g
ax, y)

Hifg | 2
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6. (%) Ife 7z = tan~! [M] ,

Xty

GEREIEAED x%+y%:%sin22. 3

(@) wA &ife § 3R T, R® % Svug=m &, vl
S HqA-fog W g aTe The Ml @ 3R T fega

o
T={flx,y,2) | -1<x<1l,-1<y<]1,
-1<z<1}
8 | sane fo frafafas 0 @ FAmm o 2 |
7o I 6 gfe v | 3
i) SCT
(i) TCS
() Wﬂx,y)=4xy+x4—y4%Wﬁgw
TmsY, 3iR 3§ wifea i | 4

7. (%) TS S F AT 1@ Hifw g SR
xy-HWﬁy:Z—xzﬁ'{y:xWWﬁi@
I ®, Fafh U 9T GHAA z = x + 4 T
aREg 2 | 5

(@) 9H T wix, y) = x2y, T& x(u, v) = uv 3R
y(u, v) = uv3 | % F1a $ifse 5

() w3 v ugl ¥ HYH e B T HE
T 31 TR Tashers oid T |
(i) “TEl FEm ¥ |
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