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BACHELOR’S DEGREE PROGRAMME
(BDP)

Term-End Examination

Q4035
December, 2019

ELECTIVE COURSE : MATHEMATICS
MTE-07 : ADVANCED CALCULUS

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

Note: Question no. 1 is compulsory. Attempt 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

1
x—-0 1-cosx

= oD

(a)

(b) For the function f : R2 —» R, defined by
flx, y) = 1 - x2 + y2, the point (0, 0) is a
stationary point.

(¢) If f and g are two real-valued functions of

A +g) exists at
ox

two vaﬁables such that
(a,-b), then both % and % exist at (a, b).
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(d)

(e)

2. (a)

(b)

3. (a)

(b)

(c)

MTE-07

The region between the parabolas y = x2 and
x = y2 is of both Type-I and Type-I1.

The function fix,y)=sin(x2+y2) is a
homeogeneous function of x and y.

Evaluate the following limits :

) lim sm[3j+3+5x

X 300 X 5-7x
(i) lim (cosx)VX
x 0

Find the mass of the solid in the first octant
which is bounded above by the surface
z=4—y2andontherightbyx2=y.The
density function is &(x, y, z) = xy.

State the inverse function theorem for
3 variables. Use the theorem to show that
the function F ;: R3 5 R3 such that
F(x, y, z) = (3, sin xz, z2) has a local
inverse F-1 which is continuously
differentiable at (0, sin 2, 1). '
Show that the function fx, y) = tan~! ¥

X
x#0 is continuously differentiable
everywhere in its domain.

b

Find two level curves of the function

fix,y) = 2X+3y,X¢y
X-y
and sketch them.
2



4, (a)
(b)
(c)

5. (a)
(b)
®

6. (a)
(b)

(c)

MTE-07

Let x =e; + e, — 2e5, y = 2e, — ey + g, Where
e, €y, €y are unit vectors. Find |x + 2y|.

Check whether x+ 2y is in the sphere

[zeR3:|z—a|<_5},wherea=(1,1,2). 3
Let fix,y)=x2—4xy+5y2. Find the
directional derivative of f at (1, 2) in the
direction % 3
Expand x? + 3y — 2 in powers of (x — 1) and '
(y +2). ‘ 4

{4,1/2)
Show that J‘ 2x sin ny dx + mx2 cos ny dy
3,3/2)

is independent of path and evaluate it. 6
Find the slope of the tangent at the point
(0, 2, 12) to the curve of intersection of the
plane y = 2 and the surface z = 2x2 + 3y2. 2
Find the domain and range of the function
fix,y) =4 -x2—y2 2
Find the second order partial derivatives of
the function flx, y) = x3 + x2y — 2y2. 3
Show that the following functions are
functionally dependent on the domain
10, sl xR : ' :

 flx,y)=eYsin?x, gx,y)=y+2insinx 4
Evaluate the integral IJ‘(x ~3y%)dx dy,

D .

whereD ={(x,y):0<x<2,1<y<2}. 3

3 P.T.O.



7. (a)

(b)

MTE-07

Ifu=x% +y%3 wherex=rsel,y=rs2et

23 gin t, find the value of ;ﬂ , when

S

andz=r
r=2,s8=1, t=0.

Find the repeated limits of the following
function at (0, 0) and check whether they are
equal or not.

(y - 3%) (2 +x2)
2y +x) (1 +y2)

fix, y) =

Further check whether the simultaneous
limits exist.
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(F) lm —t =
x—-0 1-cosx

(@) fix,y)=1-x2+y2 gl PN
(M) R 3l g2 A F AW A arEREA v

R forg a(fé;g) N

% m%ﬁﬂ(mb)maﬁ%ﬁ%|
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(=)

(¥)

2. (%)
(@)

3. (F)
()

m

- MTE-07

TEAT y = x2 3N x = y2 F 9 &1 127 THR-I
aﬂtm&l,ﬁmﬁﬁ%ﬁ%

%o flx, y) = sin (x2 + y2), x 3T y BT GHETd
e 2 |

Ffrfiga st @1 g SifsT
(i) Lm sin (E)+ 3+86x
X —oo X 5-Tx

(i) lim (cosx)V*

x—>0
YU IO H UE SHefd 1 goNE W
ﬁﬁqﬁwﬁwnzx-y?%aﬁtaﬁm
x2=yﬂm3% | ¥Icd & 8(x, y, z) = Xy

2

39 ¥ fore wieim wam Y29 @ He afv |
e g fewmse fe |

F(x, y, z) = (x%, sinxz, z2)
B qRWTYE we F: R2 5 R3 & e sy
wfdem F-1 %1 Afred @ & I (0, sin 2, 1)
W Haq: HTHAT & |
fe@my 6 %o fix, y) = tan~! %,x;&OEﬂTﬁ
Tid § Had Eed; ATy 8 |
He

fix, y)= -
b4

-y
F QT G T I I H o oAt
EELE
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4. (F) ﬂﬂ?ﬁﬁ’l’Q X=e;+ey—2e5,y=2e;—ey+ey,
Gﬁel,ez,e:,;t{ﬁﬂﬁﬂ'g | [x + 2y| .
#ifm | Jf9 e & | x+2y, N
zeR3: |z—a| <5}H &, SEa=(1,1,2. 3

(@) wH AN flx, y) = x2 - 4xy + 5y2 | &% % T

(1, 2 W £ fep oot y@ o | - 3
(m x- 1)aﬂt(y+2)ﬁm?hﬁx2+3y 2 1 TER
Hifre | 4
4,1/2)
5. (%) feamu & I2x sin ny dx + nx2 cos wy dy
(3,3/2)
U9 F w0 & 3R THH oA I | 6

(@) sqaa y=2 3R Y8 z=2x2+3y2 &
Eﬁﬁﬁaﬁ%ﬁg(ozlz)mmuﬁ@ﬁ

~ YEUE §T I | 2
(M) B flx, y) = 4 — x2 — y2 & Wia 3N IR I
- hifsm | 2
6. (F) BeH flx, y) = 3 + x%y3 - 22 & fgefim =ife
AR Srashers 71 hifvg | 3
(@) femmen % f=rtafed v wid 10, six R ®
Wﬁﬁ:mﬁiﬁ%:

fix,y)=e¥sin?x, gx,y)=y+2insinx 4
() THERS ”(x 3y )dxdyamq?amﬂa?rﬁm

\'ﬁTD-{(xy) 0<x<2, 1<y<2} 3
MTE-07 7 P.T.O.
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7. (%) IR u=xty+y23 Tex=rset,y=rs2et
3t z:r%sint,ﬁﬁ%ﬂﬂﬂﬁﬁaﬁﬁl’q,
Ver=2 s=1, t=0%| 6

(@) (0, 0) W Frafeiga wem i TRoga €l wa
Hifse i sitw Hifse e 3 gom & o 78
_ (¥ - 3%) 2 +x2)
2y +x) 1 +y?2)
h om, wite i fF g o
Afeaeg & ot & | 4

fix, y)
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