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SECOND YEAR ARTS EXAMINATION, 2019
MATHEMATICS
Paper - 1
ADVANCED CALCULUS
Time: Three Hours

Maximum Marks: 70

PART - A (5vs — 3j) [Marks: 20]
Answer all questions (50 words each).

All questions carry equal marks.

¥ g Sif9ardt 81 gid FIT BT STV 50 Is) W b T 81/
vt geI P b TEHT 8/

PART - B (Gvs — §) [Marks: 30]
Answer five questions (250 words each).
Selecting one from each unit. All questions carry equal marks.
URE §HIE @ YH—VF J97 g0 §Y, T Gid J97 BIory |
gl 97 T TV 250 ] W EE T &/
T g & F T 8/

PART - C (G7s — &) [Marks: 20]
Answer any two questions (300 words each).

All questions carry equal marks.

BIg g gIT FITT | FAFE FI7 BT TV 300 I & IfEFE T &/
v geI P b THT 8/
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PART - A / Hvs—

Q.1 Answer the following questions —

fr=forRaa ueat & s forRau —

(1) Define removable discontinuity.

AT AT DI IR BT |

(2) What is Cauchy’s definition continuity?
FiTIdT @1 HRA BT gRarT Fa1 272

(3) Define Evolute.
Bsol B IRAT AR |

@) If, z= x> + 3x%y+ 3xy?

9%z
0x dy

Find-

e, z = x° + 3x%y+ 3xy?

(5) Evaluate- | 01 ) Oz(x +y) dx dy

A S BIFTY — fol foz(x+y) dx dy

(6) Write Dirichlet’s Integral.

feRafere TaTdhe forfRgu |
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Q.2

Q.3

(7) Define Direction derivatives.
&P adars] o1 aR9IT SR |
(8) Define divergence of vector point function.

Al g B & JAUERVT DI AR BIFY |

(9) Define line integral.
T FHIHAT BT IRATNT DI |
(10) Write Green’s theorem.

M ooy fIRaT |

PART-B / @vs— §

UNIT -1/ 18 — 1

Examine the continuity of the function at x =0 —

1
_ Ixsin-x #0
f(X)—{ OXX=0

" Bo BT x = 0 TR FiAIdT Bl Srd DHIfeTi—

1
_ Ixsin-x #0
f(X)—{ OXX=0

Prove that following function —

1 .
f(x) = {x [1+§logsm XZ]X #0
0 x =0

is not differentiable at x = 0.

Rig ST & 79 B x = 0 TR ThaHIg 8] 2 |

1 :
f(x) = {X [1+§logsm XZ]X #0
0 x =0
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Q4

Q.5

Q.6

Q.7

UNIT -I1/ 18 — 11

Prove that the envelope of the family of Parabola’s -

X y _
\E+ﬁ_1

is an Asteroid when ab = ¢, c.

Rig BT B Raerdi —

R
Jir i

@ Gl BT AT T LIS Bl & Sfaid ab=c?, ¢ IR 2 |

Jdu Jdu du
IfU=f(y—Z,z—x,x—y),thenprovethat—a-l— a_y+£ =0

du du du
IfU=f(y—z,z—x,x—y),Eﬁﬁ-|@ﬂ%ﬁm%—£+ a_y+E = 0.

UNIT -II1 / s18 — 111

Integrate r sin@ over the area of cardioid r = a (1 + cos0) above the initial line.
FIISASS r=a (1 + cosf) B IRAIH &1 B FUR ATl &5 W 1 8ind BT THTHAT DI |

Find the volume of the ellipsoid in the first positive octant —

x2  y? g2
a_2+ b_2+c_2 =1

=1 SIS &1 U gD JTCTSh H ST 1A DIfoTi—

[2126] Page 4 of 7



UNIT -1V / 5&18 =1V

Q.8 If x=rcos0, y =rsin0, then the value of —

a (r,0) (b) d (x,y)
2 (xy) 0 (r.0)

(a)

afg x =rcosO, y=rsin@ , a1 74 &1 A9 M BT —

2 (r,0) (b) 2 (xy)
2 (x,y) 2 (r.0)

Q9 Iff =xi+yj +zkandr = |, then prove that -

V.(r"?) = (n +3)r

UNIT -V/ 5315 -V

Q.10 Evaluate —
S, (y* 221 + 22 x*] +2%y? k).fi ds
where s is the part of the sphere.

x? +y? + z*> = 1 above xy plane.

A ST DY —
J, (y* 221 + 2 x*] + 2% y*k).0 ds

SRl s Mol x2+y?+2z>=131 98 IS B, S Xy 99d & R 2|
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Q.11 Evaluate by green’s theorem -

J. [(cosx siny — xy)dx + sinx cosy dy]

where c, is circle x> + y? = 1.

T 79T gRT 4 91 I —

J. [(cosx siny — xy)dx + sinx cosy dy]

el ¢, g x> +y*=17%|

PART - C / Hvs— ¥H

Q.12 Prove the Intermediate Value theorem.

Ir=addl gHg Rig HIfov |

2 ;2
Q.13IfU = X); +3;2 , then prove that -
2 0%u 0% | 20%u
o7 + 2xy oxdy +y o2 2u.
2
afe U = 22, o Rig o) o —
x2ty
2 2%u TR X L
0z + 2xy oxdy +y oy = 2u

Q.14 Find the surface area of solid generated by the revolution of the Astroid

x =acos®t, y =asin®t about the x-axis.

WIS X = acos’t, y = asin® t §RT x—3%& & URa: qRHHAT A ST gH1PIT BT g1
&bl ST B |
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Q.15 Prove that the divergence of curl of any vector d is zero —

i.e,div (Curl3) = V. (V X &) =0

g o @ f5N ARy Beld d & Fradel BT TTERYT I BIAT & —
i.e,div (Curld) = V.(Vx d) =0
Q.16 Verify Stoke’s theorem for the function —
F=zi+ xj +yk
where the curve C is the circle in xy plane bounding the hemisphere.
2= I =32
WRIE T BT Be[ F = z1 +x] +y k& R weamom 11 o6l ¢ - v xy qdad @

SHE 9 &, off Mall| z = /1 —x% —y? & uRdg &I gu 2|
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