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AP-420

B.Sc. (Part-I) Semester—II Examination
2S : MATHEMATICS
(Integration & Differential Equations)
Paper—III
Time—Three Hours] [Maximum Marks—60

Note :—(1) Question No. 1 is compulsory. Solve it in
one attempt only.
(2) Attempt ONE question from each Unit.

1. Choose the correct alternatives :

() If A(t) and B(t,)) are the points on the curve
x = f{t), y = g(1), t, <t <t,, then the length of arc .
AB of the curve is given by :

12 av )2
(a) s-—_[ 1+(&y} - dt

2 v\
(b) S=I 1+[d_::} -dt

2 2 2
= [ f9x) L (dyY).
© S"t,\/(dt) *'[dtJ @

(d) None of these 1
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(i) The volume of right circular cone of height 'h' with UNIT-V

base radius 2’ is given by : 10. {a) Solve x*%y" + 3xy' + 10y = 0 by changing the
1 5.5 1, independent variable from x to z = log x. 5

(a) —ma"h” (by —ma'h
3 3 5
y | (b) Solve the DE y' - Y=ﬁ_? by variation of
4 2.2 i 2 _

© Fma h @ 3 nah 1 parameters. 5

11. (¢) Solve the differential equation :

N dJY_.;F.' (dy 3_. 2
@) The degree of the DE e V} L) ® (x sinx + cosx)g—-)zi —xcosx 2L & y cosx = 0.
i dx dx
@ 1 (b) 2 >
: olve the simultaneous differential equations
© 3 @ 4 1 {d) Sol he simul diffi ial equati
(iv) The area enclosed by the curve y = f(x), x-axis and %‘—{- +7x—-y=0; % +2X + 5y =0, 5
the ordinates x =aand x = b is : t t
b b
;2 2
@ Jxa ® [y'ex
a u
b b
@ [xdy @ [yex !
a a
2
(v) The order of the DE d_z +xzﬂ —ysinx=0:
dx dx
(@ 1 (®) 2
(c) 3 (@ o 1
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UNIT-11I
6. (a) Solve the DE (x +y) dx — (x — y) dy = 0. 3
®) Solve Lu¥ o forx=1,y=1. 3
dx x
(c) Find the orthogonal trajectory of r” = a” cos n.
4
7. (d) Solve the DE xdy — ydx = 1/x* + y* dx. 3
(e) Solve xy - L y3e_"2 . 4
dx
dy 1+ y
Solve — 3
® dx  1+x°
UNIT-1V
2
8. (a) Solve d_)zr + a2-y = X COS ax. 5
' dx
2 d%y  _dy
(b) Solve the DE x —5 —X==+ 4y =cos(Inx).
dx? dx
5
2
9. (c) Solve the DE dy 4dy + 4y =sin 2x + ™~
dx* dx
5
(d) Solve (x + a)zﬂ —4(x + a)ﬂ +6y=x 3
) dx? dx ¥ )
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(vi) The DE ix—y+ Py =Qy" (where P and Q are
functions of x alone) is known as :
(a) Linear DE (b) Exact DE
{c) ‘Simultancous DE (d) Bemoulli's equation 1

(vii) The PI }T})—Se“ ,f(a) =0 is given by :

1
a) Pl= ™
@ (D +a)

{
Pl= ———e™
® fD-a)

(¢) Pl=—-re

@ Pl=

2

(@ y=¢, cosx+e¢,sinx

{(b) y=c¢, cos3x +c,sin3x

() y=(c, +c)cos 3x

(d) None of these 1
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(ix) The linear DE Y” + PY' + QY =
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R, (where

P, Q, R are function of x alone) is called as

Homogeneous equation if value of R is :

(a) 1
€ 0

(®) -
d 2

1

= ()

(x) The particular solution of a differential equation
Y'+PY'+QY=0is Y =¢*if :
(a) P+xQ=0 b) 1+P+Q
© 1-P+Q=0(d m+mP+Q=0 1
UNIT-I
x° +3
2. (a) Evaluate .[ /—
l.f2
(b) Evaluate I 73 dx
) Ifl, = Icot" x dx , then prove that :
I, =———cot" ' x-1__,
n-—1 -
Hence find J-cotsx d:ncT
3. (d) Evaluate f dx .
(x+ ])\/1 + 2% — X
UwW0—4239) 4
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1
(¢) Prove that _[xm (1-x)"?dx = —-. 3
5 128
® I, = Jcosec" x dx, then prove that :
1 -2
L= cosed ? x cotx + I,
n-1 -1
Hence find jcoseca x dx 4
UNIT-II
4. (a) Show that the length of the cycloid x = a(f — sin ),
y = a{l —cos 0) from @ = 0 to O = 2n is 8a.
3
(b) Find the area between the curve y = x* - 3x? + 2x
and the x-axis, 3
(¢) Find the volume of solid generated by revolving the
Xy
ellipse — + Pols 1 about the x-axis. 4
a
5. (d) Show that the volume of a sphere of radius 'a’ is
ina3, 3
(e} Find the whole area included between the curve
x’y* = a*(y* — x?) and its asymptotes. 3
(f) Find the total length of the curve :
< V23 y 2/3
—_— + | = o ]
(a] [bj !
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