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MATHEMATICS
Paper : MATMIN1024
( Integral Calculus and Differential Equations)
Full Marks : 70
Pass Marks : 28
Time : Three hours
The figures in the margin indicate
full marks for the questions.

1. Answer the following questions : 1x8=8

() The Clairaut’s equation takes the
following form : ~

(@ y=px)+flp)
(b) y'=p(x) + f(p)
€ y=px) +fp)
(d) y=p'x) + flp)
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x+a®

@ | dx is equal to

1 1 X
(a) -—ztan —+c

a a

1. x
—tan” —+c¢
(b) Jtan -

1sec"x+c
c] — X
(c) p p

d -l-sin"£+c
@ - 4
i) [ e"dv is equal to
@ —(e®-e)
a-b
b —(e-e*)
a-b

(© %(eka —e®)

1 kb ka
(d) -I;(e —-e )
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(v)

(v)

(vi)

j:af(x)dx=n j:f(x)dx, if

(@ flx)=fla-x)

(b) flx) = fla+x)

(c) fla-x) = fla+x)

(@ flx) =af(x)

The order and degree of partial

. . . ozY &z ., 0z
differential equation (Ex—) +5;5-—2x5x-
are

(a) order 1, degree 2

" (b) order 2, degree 2
(c) order 1, degree 1

(d) order 3, degree 1

The differential equation Mdx +Ndy = O
where M and N are functions of x and

y will be exact, if

oM ON
@ &%
oM _an
(b) ay_ax
oM ON
@ %ty
oM oON
@ 5w
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(vii) The solution of the differential equation
(1+y3dx + (1+x%)dy =0 is

(@ tanx +tany =c

(b) tan ! x +tan"l y = ¢

(c sinlx+sinly=c
=c

(d) cos! x + cos™l y

(viii) The value of I_fASW xdx is

(@ 1
(b) -1
(¢ ©
a 2

2. Answer the following questions (any‘six) .
2%x6=12

(i) Test the linear independence of the
following functions 1+x, 1+2x, x2,

(ii) Show that y = A cos x + Bsin x is a
solution of the differential equation

d2
il

(i) Evaluate : [xe3*dx.
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(iv) Find the integrating factor of

dy [2x+1 ax
AN =

(v) Find the value of .[o/zx sinxdx

(vi) Form a partial differential equation by
eliminating a and b from
z=(x+a(y+b).

d’y ,dy
i 22 2 8y=0.
(vii) Solve : —5 , y

(viii) 1f ['3x%dx=8, find the value of a.
3. Answer the following questions (any six) :

5x6=30

(i) Find the complete and singular solution
of y = px+p-p2

X

(i) Integrate : Jm

o |
(iij) Solve : %+;y =y,
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4.

(iv) Solve : (D-2)2y = 6 2%, where D=gx-'

(v) Show that J‘(:%COS6 xdx:%zr

(vij Find the general solution of the
differential equation

ngi 2 6; =(x+y)z,

(vii) Solve the equation :
(322 + 4xy)dx + (2x2 +2y)dy = 0.

(viij) Show that e2* and e3* are linearly
independent solutions of y"- 5y’ + 6y=0.

(ix) Solve by the method of variation of
e
';) +y=secx,

aramete
P rs T

Answer the following questions (any two) :
10x2=20

(a) (i) Obtain the reduction formula for
[tannxdx.
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@@ If I, =J':/"tan2 xdx, then show that
n{p+1+ h-1)=1.

6+4=10
() Find the solution of the differential
2
equation %—22 3y=2e¢" -10sinx.
. zy
(c) (i) Solve: o —+y=x
(i) Eliminate arbitrary function fand
F from y = f(x—af) + 7(x +af).
6+4=10
(d) () Obtain the reduction formula for
[sinnxdx.
(i) Evaluate : Io%sin’x cos® xdx .
5+5=10
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