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B.A./B.Sc. (Part-I11I) DUE Part-I Suppl.
Examination, 2021

MATHEMATICS
Paper - 1II
(Calculus)
Time : 1% Hours | [ Maximum Marks : 66
Section-A (Marks : 1 x 10 = 10)

Note —

M —

Note —

e —

Note —

e —

Answer all ten questions (Answer limit 50 words). Each question carries
1 mark.

(|ue-3)) (@& : 1 x 10 = 10)
Tt T/ YA ® S SN (SW-EE 50 ) | ToH We 1 3 B
Section-B (Marks : 4 x 5 = 20)

Answer all five questions. Each question has internal choice (Answer limit
200 words). Each question carries 4 marks.

(Tus—a) (3 : 4 x 5 =20)
Tofi uia gl % S GNT) YAs wed H famen @ wEe Sifeg (SW-E
200 ¥IsT) | TF YT 4 3TH H T

Section—C (Marks : 12 x 3 = 36)
Answer any three questions out of five (Answer limit 500 words). Each
question carries 12 marks.

(Tue-|) (3® : 12 x 3 = 36)
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Section-A
(Tus-3)
1. (1) Define Evolute.
HES I TR IS
(ii))  Define pedal equation of the curve.

I & UIfcer THIRI i IRV sifs |

dz

(i) If z = x% + ¥%y, x = a®, y = 2at, then find 7

d.
qﬁzzxy2+x2y,x:at2,y:2at,?ﬁd—jaﬂqﬁaﬁﬁﬁﬂll

(iv)  Define Jacobian.
SRt qRymn AT

(v)  Find points of inflexion of the following curve :

y:3x4—4x3+1

~

= g & fa afeds fag 9@ wifsT

y = 3x% — 4 + 1
(vi) Discuss the symmetric property for tracing the curve.
g% & TGV § FAMGG I H & O FaEC
(vi)) Define Gamma Function.

TH e T TRATSA I |
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(viii) Evaluate :
[NNCEET
0do X+ y)ax ay
M J1d i
(L2 Gr+ yydr
0do X+ y)ax ay
(ix) Define Intrinsic Equation.
I TERRO 1 gRwfe wife

(x)  Define Dirichlet’s integral.

fefafee Taa &1 gRwfog Sifse |
Section-B
(@ue-a)

2. Find the pedal equation of the parabola y? = da(x + a).

Waed % = da(x + g) F UEH FHH A BT
Or
(3tram)

For the curve S = ge*/?, prove that :

ap:sm
% S = g7 & fou, fag wifsw fF

apsz
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3,.3
3. If u:tan_l[x Y j, then prove that :
X—-y
ou ou .
X—+y—=-sIn2u
ox oy

3 3
fE u:tan_l[uj, A fag #ifsm % -

xX=y
ou ou .
X—+y—=-sIn2u
ox oy
Or
(31<ran)
o(u,v)
Ifu3+v3:x+yandu2+v2:x3+y3,thenﬁndvalueof7.
Ax, )
o(u,v)
e + P =x+yERZ+ 2 =3+ A 2 y) 1 AF A RIS |

4. Find the points where the function x3y*(1 — x — ) has maximum or minimum

values.

31 fargell = 5 wifsg sef wer 021 — x — y) 1 T SEaE 91 A §)
Yy Yy L
Or
(31ra)

Find points of inflexion of the following curve :
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5. Prove that :

O g

ORE.

T =wifs o -

(O

B

Or
(g
Evaluate ”xy dx dy where the region of integration is x + y < 1 in the positive
quadrant.
wH T F [ [xy dedy o TEER F AT x + y < 1 HEEE T F
6. Find the area common to the following curves :
r=a,r=a(l + cos 0)

19 ol w1 WSS A% A HIST

r=a,r=a(l + cos 0)
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Or
(3teram)

Find the surface of the solid generated by the revolution of the astroid

x = a cos’ t,y=a sin® r about the x-axis.
T=E x = g cos® ¢, y = a sin® ¢ gV x-3181 & uRa: IRwTor 4 S TR F1 g
el A TS |
Section—-C
(Tue-9)
7. Find asymptotes of the following curve :
y3—5xy2+ 8x2y—4x3—3y2+9xy—6x2+2y—2x= 1
e ook 1 SN T B

y3—5xy2+8x2y—4x3—3y2+9xy—6x2+2y—2x=1

8. If u:f[ﬁ,l,ij, then prove :
Yy z X

ou ou  ou
X—+y—+z—=0
0x oy 0Oz

s u:f[ﬁ,l,ij, EN ST
vy z'x

ou ou ou
—+ + =

X y—+z—=0
0x oy 0Oz
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9.  Trace the curve :
xy2 = 4a2(2a - X)
T 1 STRE HITC :
xy2 = 4a2(2a - X)

10. Prove Legendre’s Duplication formula :

(m)(erlj:—\/;(Zm) meZ
2 227}1—1
fersiet fgTom o fiag =ifsg .
1) Jxl(2m)
(m) (m + Ej = —;m—l e’z

11. Find the perimeter of the cardioid r = a(l + cos 0). Also prove that the arc of
upper half of the cardioid is bisected by 6 = m/3.

AN (FfeaEge) r = a(1 + cos 0) &1 AN @ wiSLl 98 ot fag wifse &
FITSABE 1 FU YU 99 0 = /3 9 GHfgwWifsa 8ar B
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