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1. @
The equation of the circle will be x2 + (y+r)? =r2. Hence d
o br) Sy(-ay)=@a+x) >
the constant to be eliminated is r. dx

... order of differential equation =1 dy dy
. -
(a+x)  y(l-ay)
On integrating both sides, we get

2. (9 dx dy
v=cie* +cpe? +cze 1o et e I(a—i—x) - v[y(l—ay)
=(c; +cq.e%)e* +cye® +cye’ =cle* +ce +cze’ 1 .
where ¢} =c; +c,.e% . So there are 3 arbitrary constant = log(a+x)= J{;JF a —ay)} dx
associated with different terms. Hence the order of the
differential equation formed, will be 3. =log(a+x)=logy+ %a_aw +log c
3. (a)

= log(a+x)=1logy-log(l-ay)+logc
= log (x+a) (1 -ay)=logcy

dy = (x+a)(l-ay)=cy
get 2t =y, (z &J Putting this value in the above equation, |6. (a)

The parametric form of the given equation is x =t, y = t*. The
equation of any tangent at t is 2xt = y + t>. Differentiating we

Clearly, highest order derivative involved is % , having

2
Yy _ Y1 _ 2
we have 2x 5 y+ [—2 = 4xy, =4y ty,. order 1.

) o Expressing the above differential equation as a polynomial in
The order of this equation is 1.

dy\? dv )
4. (a) derivative, we have [y - xayJ - a{j’} + b2
Let the curve be y = f (x). The equation of the tangent at any

. . _ . 2
point (x, y) is given by Y — y = f (x) (X — x). So the portion ie. (-a?) (dyj 2w @H)g _b% — 0 In this equation, the

of the axis of X which is cut off between the origin and the dx dx
tangent at any point is obtained by putting Y = 0. Therefore power of highest order derivative is 2. So its degree is 2.
y 7. (a)
X — f'_ =ky 42
(x) The highest order derivative involved is d—g which is the 2™
dx x
=X-Yy a =ky order derivative. Hence order of the differential equation is 2.

Making the above equation free from radical, as far as the

- d_X X _ derivatives are concerned, we have
dv 3 3
y y d%y % _dy . d?y % dy 0
which is a linear equation in X, and its integrating factor is dx? +x T dx Le. dx? X * dx
oy "
Th t of highest order derivative —=- will be 3.
Therefore, multiplying by y we have e exponent of highest order derivative 2 will be

1 1 Hence degree of the differential equation is 3.
dy (xy ) =-ky 8. (d

iy The above equation cannot be written as a polynomial in
=xy =-klogy+c

. d?
orx=y(c-klogy) derivatives due to the term x2 loq{d—g] . Hence degree of the
5. (b) X
differential equation is ‘not defined’.
9. (¢
dy (.2, dy - .
y-X reie aly +& To eliminate the arbitrary constants g, fand ¢, we need 3
X more equations, that by differentiating the equation 3 times.
2 - d_y + d_y . .. . d® Y
=y-ay ma TN Hence highest order derivative will be P Hence order of
o

the differential equation will be 3.
10. (a)
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imi tion is differentiat . e
To eliminate a the above equation is differentiated once and Differentiating (i) w.r.t. x, 2(x - a)=4a dy
t of ﬂwill bel. Hence degree is 1 e
exponen dx ’ £ Again differentiating w.r.t. x,
11. (b 2 2
(b) N 2-409Y 4V _ ZL
The given differential equation can be re-written as y=ed dx dx a
J Differentiating w.r.t. x,
Iny =<2 3
= dx d_g =0
This is a polynomial in derivative. Hence order is 1 and dx
degree 1.
12. (b) 16. (b)
. . dy
2 =—=
As the highest order derivative involved is Z—g . Hence order The slope of the tangent to the family of curves is dx
X
2
is 2. Equation of the hyperbolais xy=c? = y=—
The given differential equation cannot be written as a X
2
polynomial in derivatives, the degree is not defined. dy _ _C_2
13. (d) de - x
2
y=cx+2 (i) . Slope of tangent to xy = ¢ is m, = ——
X b'S
There are two arbitrary constants. To eliminate these dy ¢
[ + Y
. . o . 5
constants, we need to differentiate (i) twice. Now tan % = 172 g - dx X
Differentiating (i) with respect to x, tmmy 1-¢ dy
2
x* dx
L _ e (i)
dx X dy (4 c? \ c?
— + —_— = —_——
Again differentiating with respect to x, dx x? x?
2
dy 2 (i) L dy  xP-c?
dx®  x dx x?+c?
* dPy cs 17. (a)

From (iii), c =X and from (ii), ¢; :ﬂJr_;
22 dx  x2

dx? Separating the variables, we can re-write the given differential
e = dy X d_zy equation as
T dx o 2 dx? xdx dy 2x dx dy
z 2 = 7=2 2
) dy x d% x2 d%y 1+x* 14y 1+x 1+y
From (i), v=|—"—+5 ——S KX+—5 %
dx 2 dx 2 dx 2tan!y =log,(1+x?)+c
2 18. (b
v=x2 d—g +x b (b)
dx dx 0
We have dy = (x? + sin3x)dx = I dy =J (x* +sin3x)dx =
d’ JLldv v
dx?  xdx x? %3 cos3x
14. (b) T3 T3
1 1 1
We have y=—x1 = == o1 19. (@)
X+ vooX X Given equation may be re-written as dx = (v + siny)dy
Differentiating w.r.t. x,
1dy B 1 Integrating, J.dx = I (v2 +siny)dy
v? dx T X2
Y3
) xzﬂzyz R x:?—cosy+c
o 20
15. (a) - (©

. . . dy dz dy dz
- +y+1= 4+—=— —=—-4

The equation of a parabola whose axis is parallel to y-axis Letdx+y+1=z= 4+ b de = ™

may be expressed as

dy 2
(x - @)% = 4aly - B) (i) g~ xry+l)
There are three arbitrary constants ¢, 8 and a. dz 4o dz _ 2 dz _dx
We need to differentiate (i) 3 times = T T A = 4
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N %tanfléz)ﬁc = tmfl[¥j:2x+20 1nv+§ n(il v) 2l n(l+v)=Inx+Inc
sAx+y+1=2tan 2x + 2¢) s o= nll-0) -2 +0) = Inex = o/{1- vl +0}*'? = ex
2 2
21. (a)
d v Y 2\3 y ? v ’
Given equation may be expressed as d—i—%{log(%]w“l} = (gj =(1-0) = (cx_zj —[1—?j
....... (1) L oy x2y?
Let ==v = —:v+xﬂ c*
= VTH= dx 1

do do (X2 =y?)® = Bx%y?, [C_z =Bj
. From (i), u+xd—: v(logu+1) = xd—fvlogu
x

24. (b)
ld“ _ & —dlogu) I @ Given equation is non-homogeneous
viogv X Letx=X+h,y=Y+k
*. log (log v) =log x + log ¢ = log (log v) =log (cx) = log v dy dY
=
v ox o dx dX
=cX= p=e¥ => —=€7, " y=xe
X ) dY _(X+h)-3(Y+k)+2 X-3Y+(h- 3k+2)Lt
22. (a) T dX 3(X+h)—(Y+k)+6 3X-Y+@h-k+6) oW
Given equation may be re-written as select hand k so that #-3k+2=0 and3h-k+6=0
z.ﬂ{z)ﬂ Hly ! x?) o Solving, k=0, /i =-2 “X=x-h=x+2,
x dx \x dly/xpy T Y=y-k=y
dY X-3Y L
Lety=vx = %:u+x% and %:u X 3Ky , which is homogeneous
: dv) 5 %) dv _ g(v?) ay ogdv  X-3Y o dv
-F +X— | = L I o = v+ = v+
s.rrom (1)’ U(U xdx] v ¢r(02) = X dx ¢r(02) dX dX 3X-Y dX
1-3(Y/ X) dv 1—31} dv
10,2 —_—_— +X— X_
¢(u¢)((221;dv):2g = 32(Y/X) PTYIX T 3y dX
v X
. dv 1-3v v?-6v+1 (B3-v)dv dX
Integrating, In@(v®)) = 2Inx+Inc = $?)=cx’ =X 5, VT T3, T P 6usl X
L WP xP) = ox? 20-6 dX
= 5 —dv=-2—r
23. (a) v°-6v+1 X
Given equation is homogeneous. Let y = vx Integrating, Inp?-6v+1)=-2InX+Inc
W = Inp?-6v+1)+InX? =Inc = X*(W?-6v+1)=c
dx dx ) )
30 d /xPe20/0  d = Y eXY K
Y +2x7y v V/x) +2y/x) % 2 2
LT v o 2 T e x— . - =
3+ 2302 v xdx = 1+ 200/ x)? v de SV —6(x+ 2+ (x+2)
w y v > Ly 25. (¢)
v°+2v v v v+ -0 — —
= = — 1l=v]—— We have xdx + (ydx + xdy) = 0 = xdx + d(xy) =0
= 1+20° U+xdx = Xax U{1+202 } U{1+202} 2(V ») ()
. X C
Le2o? 14202 dx Integrating, —-+x =

oi=0) " x T v+ T x

(A B D ] dx
= |—t—+—|dv=—"
v 1-v 1+4v X

xZ42xy=c

where A(1-uv)(1+v)+Buv(l+v)+Du(l —v) = 1+ 2v% Putting

v=0 A=1
3
- B=2=
v=1, 5
3
=. D=-—
% 1, 5

Integrating both side, we get
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