Time: 3 Hourg|

B.Sc. Part-l (Semester—11) (CBCS) Examination
MATHEMATICS (DSCHII)
(Ordinary Differential Equations)

Paper—11

N. B. :— Question No. 1 iscompulsory, atempt it once only.

1. Choose correct dternative :
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i)
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(Vi)
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2 2 .3
The order and degree of differentid equation gaj y 2 + 2@0
gdx’ 5 &dxg
(@ Order 1, degree3 (b) Order 2, degree 3
(¢) Order 2, degree 2 (d) Order 2, degree 1
Integrating factor of the differentid equation dy + y =x?is:
dx X
@ x (b) logx
(0 e (d) xe

The orthogond trgectories of the family of semi-cubica parabolasay? = ¢ is:

@ x+3y*=c (b) 2¢-y*=c
() 2¢-3y’=c (d 2¢+3y=c
Generd solution of the D. E. Sn(Px —y) = p by usng Clarraut'sformiis:
@ y=cx-—gnic (b) y=cx+dgnic
(c) y=cx—-dnc (d y=cx+dnc
Theroots of the DE (D? —4D + 13)?y =0 are:
(& Equd andred (b) Didtinct and red
(¢) Complex and repeated (d) Noneof these
Particular Integrd of %) sin(ax +b) is:
1 sn(ax—b) ! sin(ax + b)
1 Gnax—b) sin (ax + b)
(C) P(a.2 ) (d) P(a2 )
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o+ 3y=x?—e* is:

(Contd.)



(vii) Lety, andy, beany two solutionsof the DE y*+ Py*+ 9y =0, p, g1 Ce. If w(y,, y,, X) =0 then

(@ 'y, islinearly dependent and y, islinearly independent
(b) 'y, islinearly independent and y, is linearly dependent
(c) y, andy, arelinearly independent

(d) y, andy, arelinearly dependent

(viii) Particular solution of the DE y*+ Py*+ Qy = 0isy = e if

(ix)

)

2. (@

(b)
(©

(d)

3 @
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(8 P+xQ=0 () 1+P+Q=0

(00 1-P+Q=0 (d m+mP+Q=0

Uranium disintegrates at arate proportiona to the amount present a any indant. If M, and

M % grams of uranium are present a times T, and T, respectively, then the half of uraniumis:
1

@ 3 M-T) by T,-T,
1

© ;@-D (@ 21,-T1

The temperature of water initidly is 100°C and that of surrounding is 20°C. If the water cools

down to 60°C in first 20 minutes, then the time required to fal temperature up to 30°Cis:

(& 64min (b) 62min
(c) 60min (d) 58min
UNIT—I
Show that :
cosx (cosx—dgna sny) dx +cosy (cosy —sn a snx) dy = 0isexact and solve. 6
OR
Solve the DE ¥y —x@ 3—3: = y* COSX. 6
Define primitive of a differentid equation. Also, find the DE associated with the primitive
y = A cosmx + B sn mx where A and B being arbitrary congants. 4
OR
Show that the differential equation x(x — y)dy + ydx = 0 is homogeneous and then solve.
1+3
UNIT—II
Solve 3x'p? —xp—y = 0. 6
OR
2 (Contd.)



(b)
(©)

(d)
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(b)

(©

(d)
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(d)
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(d)
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Prove that the system of confoca conics 2X + 2y = 1 issdf-orthogond. 6
a +? b™ +?

Explain Claraut's equation and solve sn px cosy = cospx siny + P. 2+2
OR
Solve PP + 2Py cot x = V2. 4
UNIT—I11
)
Solved—g +a’y =X CoSax . 6
dx
OR
Solvethe DE :
. 3 2 L.
LY e Y oy =10+ 10 6
ax dx 8 X g
Solve (D + 3D?+ 3D + 1)y = e 4
OR
Solve (D — 3D? + 9D — 27)y = cos 3X. 4
UNIT—IV
| 2 26
50|vey@——2y¢+§i+—2+y=xe . 6
X X' g
OR
Solve the DE (1 —x2) y*—xy*—?y = 0 of which y = ce®™" * isan integrl. 6
Ify, andy, arelinearly dependent differentiable functionsthen show that their Wronskian vanishes
identically. 4
OR
Solve the DE y*+ Py = cosec nx by using variation of parameters. 4
UNIT—V
The equation of an LR circuit is given by L % +RI=€n10t.1f1=0at=0, find the
expression for | interms of t. 6
OR
A man depositsasumin abank at 6 percent Compound interest. The compounding iscontinuous.
How much shall he deposit if hewill get Rs. 50000 at the end of 4 years ? 6
If 30% of aradioactive substance disgppeared in 10 days, how long will it take for 90% of it to
disappesar. 4
OR
Water at temperature 100°C coolsin 10 minutes to 88°C in aroom of temperature 25°C. Find
the temperature of water after 20 minutes. 4
3 25



