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1 (a)
It is a linear differential equation of the form Of% + Py = Q.

= P =sec?x,Q =tanxsec®x

W IF = eJPdx — pfsec?xdx tanx

=€

tanx _ tanx

Solution is ye [ tan xe'®™* sec? x dx + ¢
= yetanx = tan x ef@nx _ ptanx 4 .
=y =tanx — 1 + ce” N
2 (b)
We have,

dy
Y dx
Integrating, we get

2

2
y7+x7=ax+C:x2+y2—2ax+ZC=0,
which represents a set of circles having centre on x-axis
3 (d)
* Equation of normal at (x, y) is

+x=a=>ydy+xdx=adx

Y _dx X
Put,y =0

- ay
Then, X =x+y ™"

Given, y? = 2x X
dy
2= 2x(ty )
>y X x+ydx

&y y - (§) -2

dx  2x pJ
Put y = vx, we get
dy dv
ax " Yax

dv _ v°-2
Then,v+xa— o

dv  (2+v?)
dx 2v
. 2vdv 4 dv 0
Q2+v?) x
On integrating both sides, we get
In(2+v?) +In|x|=Inc
=>In(lx|2+v?))=Inc

2
= |x| <2 + y_2> =c
x
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- It passes through (2, 1), then

2(2+1)—

2)=¢

L9
€73

Then, |x|(2 +Z—z) =§

= 2x% +y? =;|x|

= 4x% + 2y% = 9|x|

4 (a)

We have,

ydx —xdy —3x2y2eX’ dx =0
= ydx — x dy = 3x%y2e*’ dx

dx —xd
= M = 3x2e*’dx
y
= d(f) = d(e"3) Sty
y y

5 (c)
Given, dy _ axth

dx by+k
= [(by + k)dy = — [(ax + h) dx

by? ax?

= T + ky = T +hx+c

Thus, above equation represents a parabola, if
a=0and b #o0

Or b=0 and a# 0

6 (b)

2 2
The equations of the ellipses centred at the origin are given by % I i—z = 1, where a, b are arbitrary

constants

Differentiating both sides w.r.t. to x, we get
2x 2ydy

Ztaza =0

a®  b*dx

x yy |

= 2z ab b_zl' =0 (l)

Differentiating (i) w.r.t. x, we get

1 y2 yy -

ﬁ+b_;+b_22=0 ...(11)

Multiplying (ii) by x and subtracting it from (i), we get
1

S —xyf—xyy}=0=>xyy, +xyi —yy =0
7 (b)

Given equationis y = ax™*! + bx™"

On differentiating with respect to x, we get

dy — n -n—-1
i a(n+ 1)x™ — bnx

Again, on differentiating , we get
2

d
£r_ an(n + Dx™" 1 + bn(n + 1)x "2
2

dx?
d-y _
= x? Tz an(n + Dx"*1 + bn(n + 1)x™
2
= x? d_x}zl =n(n+ 1)(ax™? + bx™")
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W = n(n + 1)y
8 (b)
Given, y = acos(x + b)
dy _ .
= dx = —asin(x + b)
= = y = —acos(x +b) = -y
d_y —
Tz +y=0
9 (a)

dy 1 _
Here, 5, — (1+t ) Y= (1+t) and y(0) =
Which represents linear differential equation of first order.
t
IF = ef_(m)dt — e—t+log|1+t| — e—t(l + t)
~ Required solution is

v = [ [ QRdc] + ¢

=>ye t(14+1t) = e_t(1+t)dt+c=fe‘tdt+c

1+t
Sye t(l+t)=—-et+c
Since, y(0) = -1 = —1-e°(1+0)=—-e"+c¢
>c=0

“y = - pandy() = -3
10 (b)
Given, —+(1 x)\/_ =1-—+x
IF = ef(1—x)\/f
Put Vx=t
1
— ﬁ dx = dt
2
IF = ooz
t
= 821 g(i+t) = ﬂ — 1+Vx
1-t 1—/x
11 (b)
2 2
Given, ¥y _ XV
dx 2xy
Put y = vXx
= Y_pyx &
ax 2 2,2
v+ x dv __x +v%x
dx 2XVX
dv  1-v2
: —
dx 2v
= 172 dv = —x
1-v
= —log(1-— vz) =logx + logc
=  log(1—v?)"! =logxc
xZ—y?2 -1
= ( . ) = xc
X
xZ
= o xc
=

x=c(x?—y?
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12 (c)
vy =yt
d_y — nun—l @
dx dx 4
On substituting the values of y and d—z in the given equation, then
du
2x* U nu— 4yt = 46
dx
du  4x® —u*"
5> —=—"
dx 2nx*y?n-1
Since, it is homogeneous. Then, the degree of 4x® — u*™ and 2nx*u
~4dn=6and4+2n—-1=6
Then, we getn = %
13 (b)

Given equation is y = ax cos G +b ) )

2n=1 must be same.

On differentiating Eq. (i), we get

1 1 -1
V= a[cos(;+ b)—xsm(;+ b)(x_2>]
>y, =a [cos G +b ) + %sin (i +b )] (i)
Again, on differentiating Eq. (ii), we get

—a[-sn(z0) () 45 ol o) (=) -mom( o)
Yy, =a Sin X 2 xCOS . X2 xZSID 3

R _—a (1+b)_—ax (1+b)_—y
yz—xcosx —x4cosx =

3 x4
=>xty, +y=0
14 (b)
Given, dy = xlogx dx
2

= y = x?logx —f ’z—cdx [integrating]

x? x?
= y=logx——+c
15 (c)

Given equation is y = sec(tan™! x)
On differentiating w.r. t. x, we get
1 xy

d
2 sec(tan™! x) tan(tan™! x) - [ tan(tan™! x) = x]

dx 1+x2 1+x2
= (1+x2)d—y=x

dx y
16 (a)

d
%tany = sin(x + y) + sin(x — y)

= dyt = 25si
T any = 2sinxcosy

= ftanysecydy=2fsinxdx

= secy+2cosx =c

17 (b)

Equation of family of parabolas with focus at (0, 0) and x-axis as axis is
y2=4da(x+a) ..(i)

On differentiating Eq. (i), we get

2yy; = 4a, putting the value of a in Eq. (i)

Y1 )

:>y2=2yy1(x+7
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=y =2xy; +yyi

dy 2 dy
>y (a) + 2x I y
18 (b)
We have,

dy 1+y dy 1 1
dx Ty = x = dx + ( )y Ty
~ LF.= ef(l_%)dx = ex_logx = %ex

19 (c)
Given, y? =4a(x —b)
v _
= 2y vl 4a i
2’y d_Y) _
= 2ydxz+2(dx2 =0
a’y (d_Y) _
= ydx2 + dx) 0
20 (a)
2
The given equation can be rewritten as, % = —sinx.
On integrating the given equation
Y e = f in x dx +
Tx? X = sinx dx + ¢
dy

> —=—(—cosx)+c=cosx+c
In ( )

Again, on integrating, we get

dy
f—dx=fcosxdx+fcdx+d
dx
y

=sinx+cx+d

ANSWER-KEY

Q. 1 2 3 4 5 6 7 8 9 10
A. A B D A C B B B A B

Q. 11 12 13 14 15 16 17 18 19 20
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