Numeric Response Questions

Differential Equations
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Q.1 If m and n are order and degree of the equation (E) + 4 -23?%, to3=x"— 1, then find

value of m + n.

Q.2 If the slope of the curve y = % at the point (1,1) is 2, then find the value of a + b.

Q.3 Find the degree of differential equation [1 + 2(y")?]3? = 5y.

Q.4 If xdy = ydx + y?dy and y(1) = 1 then find the value of y(—3).

QS5 Ifp(x) = ¢d'(x),p(1) = 2 and ¢p(3) = ke? then find k.

Q.6 Equation of the curve passing through the point (1,2) such that the intercept on the x-axis cut off
between the tangent and origin is twice the abacissa is given by xy = k then find k.

Q.7 Find the order of the differential equation, whose general solution is y = ¢;e? + c,e?5 +

c,e3% + ¢ e*tes (where ¢4, Cy, €3, Cy4, Cs are arbitrary constants)

Q.8 Find the sum of order and degree of differential equation of all tangent lines to the parabola x? =
4y.

Q.9 Equation of curve through (2,2) satisfying (1 — xz)z—z +xy=5xis (y—5)2+k(1—x%2)=0
then find k.

Q.10 The slope at any point of a curve y = f(x) is given by Z—z = 3x? and it passes through (—1,1).
The equation of the curve is y = x™ + 2 then find n.

tan"1 x

y e

= is ektan™" x 4 2¢ then find k.
(1+x2) 1+x2

Q.11 The solution Of% +

Q.12 The solution of the differential equation (2x — 10y3) Z—i +y=0isxy" =2y™+ C then find

n+m.

. d_y o 6x2 _ . 2 . - 3 _
Q.13 The solution of i Gy reoss)’ y(1) =0,is y* + sin y = kx*° — 2 then find k.

Q.14 If the integral factor of equation (x2 + 1) Z—z + 2xy = x% —1,is x? + k then find k.
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Q.15 The equation of the curve through the point (3,2) and whose slope is ﬁ, is y? ty=+- k

then find k.
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Hints & Solutions
1. The given differential equation can be =>c=2
wr1tten as X s X _ y+2
d’y d3y d’y d’y y
o2 +4 — 2| |33 Ifx=-3
dx dx dx
3 s 3 = e y2 + 2y
= (x2 1)d >y2-2y-3=0
=>y=3
=>m=3,n=2
ax 5 w=d > T8
2. We have, y=—— o(x)
b- Slogdx) =x+logC = ¢(x) = Cex
dy (b—-x)a—ax.(— 1) ab . 2
e (b—x) (b %) Puttingx =1, ¢(1) =2, we get C = "
S Ox) = 2exl = ¢3) = 2 62
[d—y] - _rgiven)  ...0) W) B2t =R =R
dxJqy  (b-1) .
6. equation of tangent

Since the curve passes through the point
(1, 1), therefore,

1=—2 = g=b-1

b-1
On putting @ = b — 1 in equation (i), we
get
(b'l)f=2:b=2. a=2-1=1
(-1

Hence,a=1,b=2

3. Do yourself
ydx—xdy

4. IT— J.—dy
X
_:_y+c
y

As, y(1)=1
l1=-1+c¢
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Y—y=jx—y<X—x>

(x.y)

|(0 0)
(X—ydx/dy, 0)

: X_ij_y =2x
d dx
I5=15

7. Rewriting the given general solution, we
have
+c et e

_ X 2x 3x
y=cC€" +¢C,¢ +C3e

=(c; +Cq.€%)e™ +c 67" +cye™

=cie® +c e’ +cye
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Where ¢j=c¢; +c,.e%.

So there are 3 arbitrary

constant

associated with different terms. Hence

13. J.(2y+cosy) dy= J.6x2 dx

the order of the differential equation 14, Given equation n;ay be written as
formed, will be 3. d_y + _x -1
dx  x?+1° x?+1
8. y = mx — am? dy 7%
- —m2 Comparing with —+Py=Q, P=

= y' mx —m dx <241

= y=m 2xdx

= y=yx-@) LF.=¢ Lot = gnlex) 14 2
9. dy +—= y= whose solution is

dx 1-x2 1-x? 15. d_y=

s dx
dx 5x
1-x2 =
ye —I(I_XZJI.F.dx+c DJ.(y+1)dy=J-x2dx
y?
> —+y=—+C
10. jx—y = 3x2 E
3 It passes through (3,2) soc=-5
X
=3—+c¢ =y=x3+¢ 2 3

Y 3 Y .. Required curve is y7 +y= X? -5

It passes through (-1, 1)

1=-1+c¢c =>c=2

Hence equation of curve is y = x3 + 2

tan~' x

n Y, v ©

+ =
dx  (1+x?) 1+x?

Multiplying both sides ILF. and

integrating
el % = j etan_lzx e Xy 4 ¢
1+x°)

-1
tan” x
€

Put ™ X =t, dx =dt

1+x2
2

-1 t
= ye™ * =_‘-tdt+c=? +ec

=2 ye =e +2c
12. yd—x+ 2x = 10y?
dy
d—X+ _10y2
dy 'y
[2ay

=>xy2=2y5+c¢
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