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DIFFERENTIAL EQUATIONS

Important Questions
Multiple Choice questions-

1. The degree of the differential equation:

d2y .. dy ., _ i .
e+ (5Yy+sin(S2)+1=0is
dz> p =

(a) 3
(b) 2
(c)1
(d) not defined.

2. The order of the differential equation:

, dy dy .
4 — +y=01i
2X 3 = +Y O1is

dz*
(a) 2
(b) 1
(c)O
(d) not defined.

3. The number of arbitrary constants in the general solution of a differential equation of fourth
order is:

(a) 0
(b) 2
(c) 3
(d) 4.

4. The number of arbitrary constants in the particular solution of a differential equation of third
order is:

(a) 3

(b) 2

www.swottersacademy.com



DIFFERENTIAL EQUATIONS
(c)1
(d) 0.

5. Which of the following differential equations has y = c1 € + ¢, e™ as the general solution?

()j; +y=0
()2 -y=0
(c)—+1 0
(d)d—y—l 0

6. Which of the following differential equations has y = x as one of its particular solutions?

d? d
(a) = —x2 =2

+ Xy =X
dx? dx y
(b)dz—y+xd—y+xy=x
dx? dx

d’y  ,dy
—_—— —_— + -
(c) 2T X Xy 0

(d) +xd—y+xy 0

7. The general solution of the differential equation Z—i’ =e™is
(a) e*+eY=c

(b) e*X+e¥=c

(c)e*+e¥=c

(d)e*+eY=c.

8. Which of the following differential equations cannot be solved, using variable separable
method?

(a) d_y + e 4 Xty
dx
(b) (y? — 2xy) dx = (x* = 2xy) dy

dy _
(c)xydx—1+x+y+xy
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DIFFERENTIAL EQUATIONS

dy _
(d)a+y—2

9. A homogeneous differential equation of the form Z—z = h(i) can be solved by making the
substitution.

(a) y = vx

(b) v =yx

(c) x=vy

(d)x=v

10. Which of the following is a homogeneous differential equation?
(@) (4x + 6y + 5)dy — (3y + 2x + 4)dx =0

(b) xy dx — (x3 + y2)dy = Q

(c) (x®*+2y?)dx +2xydy=0

(d) y2 dx + (x? = xy —y?)dy = 0.

Very Short Questions:

1. Find the order and the degree of the differential equation: x? —Z= [1 + (E) ] (Delhi

x2
2019)

. g . . dy\3 d?y
2. Determine the order and the degree of the differential equation: (E) +2y— =0
(C.B.S.E. 2019 C)

3. Form the differential equation representing the family of curves: y = b (x + a), where « and
b are arbitrary constants. (C.B.S.E. 2019 C)

4. Write the general solution of differential equation:
Z—Z = e (C.B.S.E. Sample Paper 2019-20)
5. Find the integrating factor of the differential equation:
Y _ 5y =\l
Yoo 2x =y’e
6. Form the differential equation representing the family of curves y = a sin (3x — b), where a
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DIFFERENTIAL EQUATIONS

and b are arbitrary constants. (C.B.S.E. 2019C)

Short Questions:
1. Determine the order and the degree of the differential equation:

2. Form the differential equation representing the family of curves: y = e (a + bx), where ‘a’
and ‘h’ are arbitrary constants. (Delhi 2019)

3. Solve the following differentia equation:
Z—z +Yy =cos X - sin x (Outside Delhi 2019)
4. Solve the following differential equation:

Z_; +x = (tan y + sec2y). (Outside Delhi 2019 C)

Long Questions:
1. Find the area enclosed by the circle:
x> +y?=2a% (N.C.ER.T.)

2. Using integration, find the area of the region in the first quadrant enclosed by the x-axis,
the line y = x and the circle x? + y* = 32. (C.B.S.E. 2018)

3. Find the area bounded by the curves y = Vx, 2y + 3 =Y and Y-axis. (C.B.S.E. Sample Paper
2018-19)

4. Find the area of region:

{(x,y): x* + y* < 8, x> < 2y}. (C.B.S.E. Sample Paper 2018-19)
Case Study Questions:

dy

~ =py=Q

1. If the equation is of the form dx “where P, Q are functions of x, then the
solution of the differential equation is given by ye

pdx B fpdx wlx
yef = f Qe dx + ¢, where e/ is called the integrating factor (I.F.).

Based on the above information, answer the following questions.
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DIFFERENTIAL EQUATIONS

| The integrating factor of the differential equation

X dy . d ¢ A g
sinx4- + 2y cosx = Lis (sinx)", where A =

L, 6
W D

o d
Il. Integrating factor of the differential equation (1 —= KB}E}T —X¥Y = 1 is:

: dy - - :
lll. The solution of s +y=e R, }T(D) ==AIis:

ay=¢e(x—1)
by=xe *
cy=xe*+1

dy=(x+1)e*

V. General solution of 3—1 —— jftall}{ = 5ecC X is:
aysecy =tanx+¢
bytanx =secxtc
ctanx=ytanx+c

dxXsecx =tany—+c
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d A
V. The integrating factor of differential equation E}r — 3}’ — sIn 2X is:

ﬂ i f(st) or FIQY =F(Z

2. If the equation is of the form dx gxy)  dx * ) "where f(x,y), g(x, y) are
homogeneous functions of the same degree in x and y, then put y = vx And
d
2 =vx(§)
so that the dependent variable y is changed to another variable v and
then apply variable separable method.

Based on the above information, answer the following questions.

: d
i The general solution of X2 % —x? + Xy 1+ y2 is:
atan ' ¥ =log|x| +c
1.7, _
b.tan " = =log [x| +c¢

cy=xlogl|x|+¢
dx=ylogly| +c¢

> d
ii. Solution of the differential equation 2}{}7&}' =x* + 3y2 is:

a. x3 +y?=cx?

< , v
b. 5 +F =y +c

2
3

c.x% +y3 = cx
d. x2 + y? = cx
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li. General solution of the differential equation ()(2 + 3xy + yz) dx - x2 dy =0 is:

a XY _logx=c
y

b. % +logx=c
x —

6 e —logx=c

d =— +logx=c

: d
Iv. General solution of the differential equation ﬁd% = %{ log (%) T 1} is:

a log(xy) =c
b.logy = cx

C. log{— = cx

d logx = cy
: : _ , dy z 2 .
V. Solution of the differential equation XE —¥Y)€x = X" COSXis:
y -
aex —slInx==c
y "
b.ex +sInxX==c¢
;. .
c.ex —sInx==c
¥ A
dex +sInx=c
Answer Key-

Multiple Choice questions-
1. Answer: (a) 3
2. Answer: (a) 2

3. Answer: (d) 4.
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4. Answer: (d) 0.
by EY =
5. Answer: (b) 2 Y= 0

6. Answer: (c) % - x2 Z—z +xy=0

7. Answer: (a)e*+eV=c

8. Answer: (b) (y? — 2xy) dx = (x> — 2xy) dy
9. Answer: (c) x=vy

10.Answer: (d) y2 dx + (x2 =xy =y?)dy = 0.

Very Short Answer:
1. Solution: Here, order = 2 and degree = 1.
2. Solution: Order = 2 and Degree = 1.
3. Solution:

We have: y=b(x +a) ...(1)

Diff. w.r.t. x, b.

Again diff. w.r.t. x, ;%32’ =0,

which is the reqd. differential equation.
4. Solution:

d
We have: = = e+
dx

= e dy = e* dx [Variables Separable
Integrating, [e ¥dy+ ¢ = [e*dx
>-eV+c=¢
=> e +eY=c.

5. Solution:

The given equation can be written as.
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DIFFERENTIAL EQUATIONS

ﬁ - 2_1 = }.‘Ef'}'
dx y
--!%d}-
IF. = ¢ *
1
e 1
= ¢ Zloghi _ e.":'g}_‘l =3
6. Solution:

We have:y—asin (3x —b) ...(1)
Diff. W.r.ty % =acos (3x—b) .3

=3a cos (3x—b)

2
2 _ 3asin (3x—b) 3
dx

2
=-9asin (3x—Db)
= -9y [Using (1)]
d?y

—+9y=0,m

dx?

which in the reqd. differential equation.

Short Answer:

1. Solution: Order = 2 and Degree =1.

2. Solution:

We have: y = e* (a + bx) ...(1)

Diff. w.r.t. x, Z—z = e? (b) + 2e2x (a + bx)
=X pery 2y (2)
—=be?+2y ...

Again diff. w.r.t. x,

d2
LY - 2be 4+ 2%
dx?
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DIFFERENTIAL EQUATIONS

a’y _ o dy ay
dxz_z(dx_zy)-l_dx

[Using (2)]

d?y dy L . . .
Hence, ez -4 -t 4y =0, which is the reqd. differential equation.
3. Solution:

The given differential equation is:

d . . :
é +y = cos X —sin x dx Linear Equation

o LF. = el = ex
The solution is :
y.e*=[(cos x — sinx) e*dx +C
=>vy.e*=e*cosx+C
ory=cosx+Ce*

4. Solution:

The given differential equation is:
d—x+x—(tan + sec?y)
ay X7 y y)

Linear Equation

“ LF. =Jldy = ey

~ The solution is:

x.ey=Jey(tany+sec’y)dy +c

= Xx.ey=eytany+c

=x =tany+ce”, which is the reqd. solution.
Long Answer:

1. Solution:
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y
& y-x T
dc 2xy 2y
Put 1 =y
X
d
= y = wvx and so §=u+x§:-
. dv ve =1
V4+X — =
dx 2y
5 xdv _ A+v)
dx 2v
dx 2vdy
=% == e
j X J-H-uz

log x = -log (1 +v?) +log C

x(1+v?)=C
2

X (1 + y_2> =C

X
x> +y?=_C.

2. Solution:
ﬁ 2x 1 1
{ir l+x2 .} = {1'!"12)1
ja

IE = € " + ™ e + ),
Solitionis vl 1 + ;"-*: = 1 "
Solution is y x2)= | —dx
=tan'x+C

Wheny=0,x=1,
then0=2+C
4
VA
C=1
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.'.y(1+x2)=tan'1x—%

_tam*ae X

- 1+z2 4(1;:2)

3. Solution:

We have:y =ae™*>+5 .(1)

Diff. w.r.t. x, 2 = aeb**5, (b)
dx

Yoo (2) [Using (1)]]
Again diff. w.r.t x.,

a’y _, dy
a2 = 0 g e(3)

dy  dy
dx* _ dx
dy y
dx
. (2]
= Yarr T \dx
d*y ‘f_b')z _
= 3 dx* F(iﬂ' =

which is the required differential equation.
4. Solution:

The given differential equation is:
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DIFFERENTIAL EQUATIONS
xdx-}re"'wjlirxz dy=0

x dx
- — ye* dy = 0 [Variables Separable]
v1+ .xz

Lntf:grating.j L —Jye}'d}r=c 1)
'H-Jr2
an.I = dx:-l-j{]+x‘?)'”2(’2x}fir
1+.1|:2 <
1/2
_ ] (]‘|"Il _ I-I- )
2 1/2 e

And, [yeldy=y-e' - [(1)e¥dy

[Integrating by parts
= :rle_'r‘ L4 E_l'

s From (1), (1442 ~(v@—e)=c
= 142 =c+e-1) (2
Whenx=0,y=1,~1=c+c(0)=c=1.
Putting in (2), V1 + x2=1+ e¥(y -1),
which is the reqd. particular solution.
Case Study Answers:
1. Answer :
I. (c) 2

Solution:

. : : . . dy
The given differential equation can be written as == -+ 2y cot X = cosec x
- IF = ef2cotxdx =2 e2log[sinx| - (SillX)z

SoA=2
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DIFFERENTIAL EQUATIONS
i () V1 — x2

Solution:

We have, (1 —_ X2) <

&le
|

4
[

3
— e3log(1-2) _ glog1-x)2 L /T 37

iii. (b)) y = xe™*

Solution:

We have, il—di +y=¢e"*

It is a linear differential equation with LF.= efdx =g
Now, solution is ¥ + €* = fe_xdx = C

=ye* = [dx+c

=>yer=Xx+¢

= y=xe *+ce ™

30 =0 =¢=0

. Y=xe'3(
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iv.(a)ysecy = tanx +c
Solution:
dy Y
We have, = + ytanx = secx

It is a linear differential equation with,

LF. = eftanxdx _ glog|secx| _ gocx
Now, solution is ¥ S€C X = fsec2 xdx+c

= ysecx =tanx+c

V. (c) e X

Solution:
¥ 3y — sin 2

We have, e Y = SIn £X

It is a linear differential equation with,

LF. —ef 3dx — ¢ 3
2. Answer :
i 1.5 ‘
i(b)tan " = =log |x| + ¢

Solution:

e s dy X +xy+y

dy _ dv
Puty = vxand 3= _V_I_X‘dx

: dv _ XHxxvx+vix: 2
. VX = : =14v+4v
X

dv _ 2 dv_ _ [dx
=>xdx-—1+v =>f1”2—fx+c

= tan v =log|x| +c¢

y

=tan ! < =log|x| +c¢

"
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ii. (d) x2 + y2 = ox3

Solution:
We have,
2xy Y — x2 4 3y
XY ix : 4
dy x>+ 3y?
= dx 2xy
d
Put y = vx and a-xz- = V+X-g-x‘£
. dv _ xX+3v’
f V—|—de o 2vx?
dv __ 143v°
e xa; =~9v —V
dv __ 14+v°
5 x?& T 2v

= [Z5dv=[%& +logc

= log |1 + v?| = log |x| + log|c]
= log |v? + 1| = log |xc|

2

=>v2+1=xc=>§':—2+1=xc

= x2 +y2 =x3¢
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iii. (d) x—’}‘y +logx=c

Solution:

We have,
(x2+ 3xy+y2)dx-x2dy=0

x243xy+y? dy
= 0 = e

X

dy _ dv
Put y= vx and o —V—I—de

2 2 2
ri3r:r|x2w - (V-I—Xgl)

x*

= 1+43v+ v =vixg
=214+2v+vi=x
= [Z - [(v+1) 2=dv=c
logx—i—%}l =

X —
Xty

= logx +
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iv. (c) log % =T 3

Solution:

We have, % = %{ log (%) + l}

dv
dx

dy
Puty = vxand - = vV+X

, V-I—X% = v{log(v + 1}

d
= xq, =Vvlogv

=>f dv =fix’5 = log |logv| = log |x| + log |¢]

viegv

= log (%) = &%

y a
Vv.(a)ex —sInX=_=cC

Solution:

= X2 COS X

=

dy
We have, XE —Yyje

dy _y\.I _
i(dx x)ex =X COSX

dy _

Put y = vx and o

dv
VX -5

= (v—l—x% —v)e" = X COSX

vdv __
= xe' = = XCosX
#fe"dv=fcosxdx
= e'=sinx+ ¢

y -
= ex —SInX==¢c¢
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