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MATS8772T

M.Sc. FIRST SEMESTER (NEP) EXAMINATION, 2023-24
MATHEMATICS
Paper : Fifth

Advanced Calculus

Time Allowed : Three Hours
Maximum Marks : 80
PART-A/ 9IT-91 [Marks :16]

Answer all eight questions (Maximum 50 words each).

All questions carry equal marks.

G ofs g7 F FrIT I FEFE F97 # IaiT 50 = @ off9F T &l
T g9 & ofF GHT 8

PART-B/ 9F-9 [Marks :40]

Answer five questions (Maximum 250 words each)

selecting one from each unit. All questions carry equal marks.

% SHE @ 0% 797 g7 §Y T W JeT @ Iwie Ao Jew 59T F 7 250
=] G e 7 &l TH T F S T 8

PART-C/ 97 [Marks :24]
Answer any two questions (Maximum 300 words each).

All questions carry equal marks.

2T @ g9 & 3T v F9% 97 F I 300 = T 39F T &l

o godt & ojF qHIT &
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PART-A/ { -
1. Answer all questions.

gl et & Ia i

(1) Write the necessary and sufficient conditions for f(a,b) to be a maximum

value of function f(x,y) .

% f(x,y) & e 99 f(a,b) BN H AELE 9 W FE
ferfem

(i1)  State the implicit function theorem.
I Fel\ THY B F e

(i11))  Write the geometrical interpretation of gradient.
e H e oY R
(iv)  Write the Liouville's extension of Dirichlet's integral.
feftanic qume a1 fofdael @b i)
(v)  Evaluate:
Jj Ji (y* =3xy)dxdy

o) G 5 G ) 5 L

2 3 2
L L (y"=3xy)dxdy
(vi)  State the Green's Theorem.

I J99 H HI farau)
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(vil)  Write the vector equation of the normal.
AT & TRy FHHT S i)
(viii) State the fundamental theorem of calculus.
F B YOd THE H HE e
PART-B/ gvs—«
Unit-1/ SHiE-1
2. State and prove the inverse function theorem.

IR BT SHE B [T e S St

OR / 31gdr

Find the maxima and minima of the function f'(x, y) =sinx +sin y +cos(x+ y) .
B f(x,y) =sinx +sin y +cos(x+ y) & IS g FFS 51 Hifom
Unit-11/ 3%E-11
3. Prove that :

Vx(@xb)=(b-V)a-b(V-d)—(a-V)b+a(V-b)
R I

Vx(axb)=(b-V)a-b(V-a)—(a-V)b+a(V-b)

OR / gt

Find the area lying inside cardoid r=1+cosf and outside the parabola
r(l+cos@)=1.

HIETBE 7 =1+cosd B L a0 Wawd r(l+cosf)=1 & T Red & &
BB FA I
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Unit-I11/ 3&E-111

2
4. Show that _U _[ \/1 & dy & = %

integral being taken over the all positive values of the variables for which the

expression is real.

dx dydz 7’
i e Il ==

STl TEIe & TR 9X & SF |l Al o fawga & e [ 2ieie awafes
2l

OR / 34T

If C 1s the simple closed curve in the xy-plane not enclosing the origin; show that

_[ F-dF:OWhereF:ﬂ.
C x2+y2

e CTF § &, xy-G9ad § 8 99 g g C & 9e} @, q quiEy &

~ e

x*+ y?

Unit-1V/ 3&E-1V

5. Evaluate _[SF -ndS ; where F =xi—yj+(z>—1)k and S is the surface of the

cylinderboundedby z =0, z=1, x> + > =4.
o S i ;[ FeAdS

Sl F=xi— yj+(z> 1)k TN ST I B g8 A 2=0, z=1, x*+)’ =4
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OR / 34T

If 7= xi + yj + zk and @, b are constant vectors, then prove that :

3G-rF)b-r¥) a-b

’73

zz-V(E-vé):
r

AR F=xi+yj+zk T G, b TR AR &, @ R A ¢

Zz.v(E.v%) - 3(“'2([’ ) _ “ﬁ'j’
r r
Unit-V/ SHE-V
6. If 7= xi + yj + 7k and f =(dax7)r"; where g is a constant vector; then prove
that:

curl f =(n+2)r"a—nr"2(a-F)F
AR F=xi+yj+zk T f=(axi)y”; T a &K GRS g, O [FE HPW
curl f =(n+2)r"a—nr"2(a-r)r

OR / 31gqr

Show that the directional derivative of a scalar field f ata given point P(x, y,z) in

the direction of a unit vector @ is given by :

%=Vf-&=(gradf)-&

os

TeRid e & ok oy 8 £ & g P(x,y,z) WG afew a & R § Ry
IR ©

%:Vf-dz(gradf)-&

os
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PART-C/ qri1-9

7. Prove that the volume of the greatest rectangular parallelopiped, that can be inscribed
i the ellipsoid o+ 24 E =1 s oo
in the ellipsoid — 5 +55+ 7 is 33
x2 y2 22
Rig T foh Hew ST SR SIS &1 SR ST foh gt St =l

8abc
ETFHT%H%, 3\/3 BT B

8. If 7 = xi + ] + zk and G is any constant vector, then prove that :
axr a 3a-r).
curl( — jz——+ ( - )r_
r r

=N

Q
<
S
-~
7\
Y
X
}
~
Il
|
S |::1
+
%)
—~
Ql
Ny
p—

9. Verify Stoke's theorem when f = (2x — y)f - yzzj' —y? -k and surface S'is the upper

half surface of the sphere x* + y* + z* =1 and'C' is its boundary.

A F=Qx—y)i—yj—y'zk @ Qo TG F GAH BT, &S WA
Xy =1 B HI o T & qAq'C' I GG B
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10. Evaluate:

dxdy

Iajx cosy
070 J@@a—x)(x-y)
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