Roll No. .....ccccivirne Total No. of Sections : 3
Total No. of Printed Pages : 10

Code No. : BS-159

Online Annual Examination, 2022

B.Sc. Part |

MATHEMATICS
Paper Il
[Calculus]

Time : Three Hours ] [ Maximum Marks : 50

Tie : @ve ‘o7’ Sifa Ty IWIT FER FI, 97 79 79T 8,
e &1 @S ‘q’ § &g ST FFR & T & T
e ‘g’ 7 g ST 797 &1 e ‘37’ F Gad vaet
gt fHar S &

Note : Section ‘A’, containing 10 very short answer type
questions, is compulsory. Section ‘B’ consists of
short answer type questions and Section ‘C’
consists of long answer type questions. Section ‘A’
has to be solved first.

wug ‘31’

Section ‘A’
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Answer the following very short answer type

questions in one or two sentences. 1x10=10

. Gidd &l gl i gitamen fafe)

Write Cauchy’s definition of continuity.

. Efeies 99T o1 oA fafau

Write the statement of Leibnitz’s theorem.

. Tt o &1 sHaemRit w1 gRenfoa wifsa)

Define asymptote of a curve.

. fott o & ufcer THwor 9 39 =1 9HHAd © 2

What do you mean by pedal equation of a curve ?
1 )
[—=dx =1 weiEa Fif
Ja? +x?

Evaluate j

1

. TEET A H SY R 9Eed § 2

What do you mean by reduction formulae ?

. frdt s1achd THIR & AUs AR foviv ' &

Sl ERRETIE 1

Define general and particular solution of a differential

equation.
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Write the standard form and general solution of

Clairaut’s equation.

ndl HIfe & STEAEET geh 3Taehed THIHLU hl
Teh 3SCTEXl ey |

Give an example of nth order non-homogeneous linear

differential equation.

I STkl THIHIO 1§ 7

What are simultaneous differential equations ?
gug ‘g’
Section ‘B’

Eflfeha gol &1 &c1 HIT |

Solve the following questions. 3 x5=15

e f(x) = x2 sin(l),x;to & fad £(0) = 0, TIET

fh fEes Gad R rEhaa © a9 £/(0) = 0.

If £ (x) = x? sin (lj, x#0 for £(0) =0 show that f
x

continuous and differentiable everywhere and f*(0) = 0.
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Or

If y = a cos (log x) + b sin (log x) @ T&g HifST
B X2y, +xp +y =0

If y = a cos (log x) + b sin (log x) then prove that
Xy +xy +y =0

. TE 3+ )3 = 3axy B T SHGRET F@ Hife

Find all asymptotes for the curve x3 + y3 = 3axy.
YT

Or

f%aﬁﬁ@%%aﬁywcosh(xj & fag (v, »)

Cc

2
W g e 2 ¥
C

Prove that the radius of curvature at the point (x, y) of

2

the catenary y = c¢ cosh (fj is 2.

c C

3. <rEed x—§+g—§:1 H I <H Y (x-3&) &
a

qRd: YAM ¥ o A9 h1 STFAH A1 hITSIC |
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Find the volume of the solid generated by revolving

2 2

the ellipse x_z + y_2 =1 about major axis (x-axis).
ac b

3T

Or

TH Y2 =4 — x A9 2 = x & 9 R &9 F1 d9ma
AT HIfST |

Find the area of the region bounded by the curves

y> =4 —x and y* = x.

. B hifST
3 2
Y
dx3 dx? dx
Solve :
3 2
'y +3d—+3ﬂ+ =e "
dx3 dx? x
HAYAT
Or
TA HifT :

(x> + 3%+ 2x) dx + 2ydy = 0

[ 5] P.T. O.

Solve :
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(x> + 3>+ 2x) dx + 2pdy = 0

Solve :

5. & hifaq :

dx
—+5x+y=e
dr 4

— —x+3y=e*

dt

§+5x+y=e’

dt
dy
— _x+3y=e?
dt Y
3AYAT
Or

TA HifT :

2 d2y

dx2

Solve :

X

2

d2

2(x2+x)d +(x?+2x+2)y=0

2(2+x) +(x2+2x+2)y 0
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Solve the following questions. 5x5=2§
. e 99a & wEm § fag wifse i e

: x?2 x oxt X
log(l+sinx)=x——+——-—+—
2 6 12 24

Use Maclaurin’s theorem to prove that :

2 3 4 5

10g(1+sinx)=x—x—+x——x—+x—
2 6 12 24
3T
Or

afE y = sin (m sin”! x) @ fag Hifew fF -
(1 =x%) y, —xy + m?y =0
qe a4 ehiteg T .
(1 = x%) ya = 20+ 1) Xppiy — (0* = m?) y, = 0

If y = sin(m sin~'") then prove that (1 — x2)y? — xy,
+m?y =0

Then derive that :

(1_x2)yn+2_(2X+ l)xyn+1_(n2_m2)ynzo
[ 7] P.T.O.

Code No. : BS-159

2. 9% )2 (a — x) = x2(a + x) Sl L HISC |

Trace the curve y? (a — x) = x* (a + x).
YT
Or

g IS foh g9 7 = a (1 — cos 0) & Tohdl fog
T gehdl e %ﬂ B 7l

Prove that the radius of curvature at any point of the

cardioid » = a (1 — cos 0) is §\/2ar.

. TR ST

/4
jo tan 0 d0O

Evaluate :

/4
Io tan O dO

3T
Or

AW r = a (1 + cos 0) Tl YU vy (URAM)
1 ehifST |

Jg o} <xIizU for TR S STSuTT 1@ 9=%n

g fawifsa ©)
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Find the entire length (perimeter) of the cardioid Solve by variation of parameters :

r=a (1 + cos 0).

d—zf + y =cosec x
Also show that the arc of the upper half is bisected by dx
AT
0= 1 .
3
Or
4. T WY :
B WIS
(x%y — 2xp?) dx — (x> — 3x%) dy = 0 d2x
2.,
W m-y= 0
Solve :
d*y 2. —
(x?y — 2x%) dx — (x* = 3x%) dy = 0 N dr? m°x=0
3ran Solve :
Or d*x 2
—+tm°y=0
2
o 2 . dt
TH-HA + =1 & eIy Hedl A 72
a’+L b2+ and —g;—mZx:O
FifeTT, ), HA H = T dt

Find the orthogonal trajectories of the family of curves 98000430000

2 2
X
+ y

at+x b+
5. 9= fa=Ror ¥ & wifse .

d_zy + y =cosec x
dx?

=1 where A is a parameter.
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