S.C.No.—2104102

B. Sc. (Medical/Non-Medical/Comp. Sc./
Actuarial Sc.) EXAMINATION, 2023

(First Semester)

(2021 & 2022 Batch) (For Main/Re-appear)

MATHEMATICS
20UMTHI102

Calculus

Time : 3 Hours

Maximum Marks - 40

Note : Attempt Five questions in all, selecting one

question from each Unit. Q. No. 9 is

~ compulsory.
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1. ({)

2. (@)

Upitl
g I

If y=acos(logx)+bsin(logx), prove.
that : 4

.rzy“2+(2n+1)xyml +("2 +l)yn =0

% 3= acos(logx)+bsin(logx), @ a3

A
P Ypez H(21+ 1)1y +(n +1) 3, =0
Expand sin(e*-1) upto the term
including x*. 4
sin(e* —1) 1 3G 9% aF WAR HQ

fagd A ® |

Show that the radius of curvature at any

point Pl y) of the curve

213 +y2!3 = g2'3 is given by

p3 = 27axy - 4
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(b)

A @

framn 6 a% x2/34 5,23 =523 <t

&g P(x, y) = =war = p3=2?m
RIS S

b b
Find the circle of curvature at ['E: IJ

on the curve -J;+.J;=JE. 4

b b
% Jx+.y=Ja ® [1,1) T IRl

gu Feerfag |

Unit IT

Ty 11

Find all the asymptotes of the curve : 4

x? +4x%y +4xy? +5x% +15xy+10y? =2y +1=0

frefafee 3% 1 99 el
Fifaa

3 +4x2y+4xy? +5x2 +15xp+10y° -2y +1=0
(9)/ Find the asymptotes of the curve : 4
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(a)

(b)

9% r=gsecBO+btan@ H At
@ S |

Examine the curve

3 2
x” +2x +2xy-—y2+5x-2y=0 for
singular point and show that it is a cusp.

4

> x3+2x2+21}"‘,}’2+5x—2y=0 £
T fag 2q whtem HiferT qeq fe@mse
* a8 ww cusp & |

Show that the line Joining the points

of inflexion of the curve

.1-’2 (1' - a) = x? (x + a) makes an aﬂgle “% )

at the origin. 4

Twisy f& = yZ(.r—-a)-—-xz(x+a) +
TRIRE fagel w fran Tt o gefes

W wM = gt @

3
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Unit ITT
g M
5. (2) Connect I,,=[sin"xcos"xdx with
I, 5 ,,- Hence solve [, ,. 4
Ln =Jsin"’xms”xdx s L,,, ®
Sifse | 3a: I, W T FIEQ
(b) Find the length of an arc of parabola
x? =4py cut off by latus rectum. 4
TS g0 %2 WEAT x2 =4py B AN
HI arg T Hieg |
6. (a) Find the areca of the r=gion enclosed
between two circles x24+,2 -4 and
(x—2)2+y2=4¢ 4
ﬁﬁ I2+y2=4 G2 (x+2)2+y2 —4
% 49 oifa &9 W duwd et
IB-04% H-2104102(UGI-894)(TR) 5 PFT.O
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(b)

Find the volume of the solid formed by
revolution of one arch of the cycloid
x=a(6+sinB), y=a(l+cos8) about

its base. 4

T%™  x=a(0+sinB), y=a(l+cosB)
T IEH IR YRA: TH A€ F gAEA
® =91 W F IJEaT e |

Unit IV

3FE IV

7. (@ Solve _|’ j Jax2 - y2dxcdy, where R is the
R

region bounded by the lines

y=0,y=x,x=1. 4

[[ax? - 2 acay = o =i, <=l R
R

¢ &7 2 AN @ y=0,y=x,x=1
Aa¢ e
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Compulsory Question

(b) Solve J'”:-:2 dxdydz , where V is interior R CCIE R ]
v
of sphere .un:2+_y2_+z2 =1. 4 9. (a) Find nth derivative of cos’x. - 1
[[[ 2 dxdydz =t Tt Ffor, =l v it cos’x W nal STEHES WA WET |
v . (b) Find radius of curvature for the curve
, B .
2+ +22=1 W AfE 9T ¥ | r=a(l—-cos8). ' 2
8. (a) Find the volume of a sphere of radius - - r=a(1—c059) E)E[. g&dr  F=
‘D 4 (EEA I 1
B p & fodl Me @1 a9 ' (c) Evaluate : 2
SIS |
(b) Using Dirichlet's integral, show that X e
2 y2 2 L /1-x?
volume of the ellipsoid —+ yz + zz =1 T+ W Fifee -
a b c :
4 4
is —mabe . - X
3 4 J &
feft=ie wamra =1 i =@ fxane fs
(d) State Pappus and Guldin's theorem for

2 2 2 .

S —— :2 +i:2 + z2 =1 = volumes of revolution. _ 1
C oy

IRYHN S 79 Yug g eeT wdg =1

|ﬁmli%q |

%ﬂabc w R0
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i 1
(e)/ Define singular point.

fafgx f&g (singular ‘point) I gfesrfad
Hifea |

() Find asymptotes parall
ordinate axes for the curve :

el to tﬁe: cO-
1

xzyz—az(x2+x)—a3(y+a)=0

EED xzyz—az(x +x) a(y+a)=0 =g
v atEl ® TR SAHaaeEl ey |
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