IN CHAPTER EXERCISE -1

Sol.  Orderis 2 and degree is 2.(From the definition of order and degree of differential Equations).
Ans.[A]

Sol.  Clearly, the given differential equation is not a polynomial in differential coefficients. So, its degree
is not defined. Ans.[D]

Sol.  Adifferential equation in which the dependent variable and its differential coefficient occur only in
the first degree and are not multiplied together is called a linear differential equation.

d . : : . .
Hence y% + 4x = 0 is non- linear differential equation. Ans.[B]
Sol. (1+y?)dx+(1+x?)dy=0
dx dy

= + —>5 =0
14x2  1+y°

On integration, we get
tan' x +tanty =tan?c

X+y
= 1_Xy:c:>x+y:c(1—xy) Ans.[C]
dy 1+x2 1
Sol. o T X —0:>dy+[;+xjdx—0

2
On integrating, we get y + log x +X7 +c=0
Ans.[B]

d
Sol.  We have: (eX + eX) d—){ = (e*-¢)

dy eX _e—X
dx — eX4eX

eX¥—e7¥
dx+c

Integrating, y = [

X +e™*
Put eX + eX =t so that (e*—e™) dx = dt

dt
.-.y:fT+c:Iog|t|+c

Hencey =log |e* + ™ +c,
which is the reqd. general solution. Ans.[A]

d
Sol.  We are given that d_z =1+x+y+xy

S =) +y (L4

dy _
= =1+ (1+Y)
1
=1+ y
Integrating both sides, we get

dy = (1 +x) dx



10.

1

mdy:I (1 + x) dx

2
= log (1+y) =x +X7 + C, which is the required solution.

dy (@+x)y .
Sol. ax ~ (y—Dx & be written as

y-1  (1+X)
=7y dy——X dx

1 1
oo

= (y logy)=(x+logx)+c
= Cc=x Yy+logxy Ans.[C]

Sol. Putx+y=vorl+dy/dx=dv/dx

dv dv
&—1 =secv= —=secv+1

dx
dv cosvdv
= =dxor =dx
secv+1 cosv+1

v ovs
= cosv+1 dv = dx

ot Jaee
= 2cos2v/2 )9V = OX
1 v
1-—sec”— =
or[ > 2Jdv dx

\'
v —tan E:X+C

X+
orx+y tan =Xx+cC
X+Yy
ory-—tan > =C Ans.[A]
d’y dy 1 dy
Sol. X 2 1= 2T 3 dx log x +c,

7 =
= y=xlogx x+c, x+c,
(on integrating twice)

. d
Giveny=1and §:0atx:1

= ¢, =0andc,=2
Therefore, the required solution is
y=xlogx x+2 Ans.[B]

Ans.[B]



Sol 'n[d—y]— Y _sinta—dy=sina d
ol. sin| g j=a= g =sinfa=dy=sin"a dx

On integration, we get y = xsina + ¢
But it passes through (0, 1),
sol=0+c=>c=1
Hencey=xsinta+1

y-1

= —=sinta
X
. (y-1
= sm[Tj =a Ans.[C]
Sol e have =22 i
ol. ave —-=1.17 ntegrating,

we get log |x| = % log (1+ y2) +logc

or x| =c s y?)

But it passes through (1, 0), so we get ¢ =1

- Solutionisx2=y2+1orx2-y2=1
Ans.[B]

dy 1 1
Sol. Wehave -=1-—F = y=Xx+—-+cC
dx X X

.
This passes through[Z 5] , therefore %: 2+ %+ c=>c=1

Thus the equation of the curve isy = x + % +lorxy=x*+x+1
Ans.[B]

Solution.

o (D) -2

order = 2, degree =4

o dy o dy
M) G g =Y

order =2, degree =1
d’y dy _ .
(i) o g SSiny

order =2, degree =1
. &y d?y 3
(iv) e@—xﬁ+y—0

equation can not be expressed as a polynomial in differential coefficients, so degree
is not applicable but order is 3.



15.

16.

17.

18.

19.

Find order and degree of the following differential equations.
(1) Ans. order =1, degree =2

(i) Ans. order =5, degree = not applicable.

@)  Ans. order =2, degree =2

Sol.  Family of straight lines passing through origin is y = mx where’m’ is parameter.
Differentiating w.r.t. x

dy _
ax - m

Eliminating ‘m’ from both equations

dy _y
dx X
which is the required differential equation.

Sol.  Equation of family of circles touching x-axis at the origin is
X2+y*+Ary=0 L M where A Is parameter

dy o dy i
2x+2ydx+kdx—0 ......... (i)
Eliminating ‘A" from (i) and (ii)

dy _ _ 2

& = Xz_yz

which is required differential equation.

Sol.  Thegivenequationis:
y =Acos 2x + B sin 2x ..(1)

. d .
Diff. w.r.t. X, % =—2Asin 2x + 2B cos 2x

Again diff. w.r.t.x,

d’y _ ;
el 4A cos 2x 4B sin 2x

—4 (Acos2x+ Bsin2x) = —4y [Using (1)]
2
Hence jx—§+ 4y = 0, which is the required differential equation.

Sol. The given equation isy = ke™ % + 3, ..(1)
Differentiating (1) w.r.t.x,
dy _ 1

A sintx
dx ke 1-x

2 +0

dy 1 .
=03 e [Usig(]

d . . . .
= J1_x2 %:y—S,whlch is the required differential equation.



20.
Sol. Putting 4x+y+1=t

dy dt

+ - = —
4 dx dx
dy _ dt
dx ~ dx -4

Given equation becomes

dt
— _A=¢
Ix 4=t

dt .
Ty - dx (Variables are separated)

Integrating both sides,

J.4?_tt2 = J.dX

1, .t _
= S tant = =x+c = = tan

[

4x+y+1

) xeo



IN CHAPTER EXERCISE - 2

Solution. Taking X =rcos6,y =r sind
X2+ y2 =72
2x dx + 2ydy = 2rdr
xdx+ydy=rdr L 0]

y = tano
X

d
d?- de
_dx " =sgec. —
%2 dx

xdy —y dx = x? sec?0 . do

xdy—ydx=r2d6 ... (i)

Using (i) & (ii) in the given differential equation then it becomes
rdr=rcos6. r>do

dr
r_z = cos0 do

1 .
—F=S|n9+7\.

1 y
- \/x2+y2 = \/x2+y2 A

y+1

/x2+y2 =c where—-A'=c

(y+1)?=c(x*+y?)

Solution. Putting y =vx
dy dv
ax VX ax

d
2v + (v2-1) [VJFX—VJ =0
dx

J' vi-1 ; dx
v(1+Vv?) Vo

2v 1
I 14v2 v dv=—/nx+c

Mm@A+v)—inv=—/InXx+cC

1+v? «
/n v =cC
x2+y2
n =c
¢ y




3.

4,

X2+ y?2=yc' where ¢’ = e

. dy x* —y?
Solution. ax -~ 2xy
y = VX
dy dv
dx v dx
dv 1-v2
V+X—— =—
dx 2v
2v dx
Joer v [
1+v
Mm@A+v¥)=—/Inx+c
at x=1,y=1 v=1
/n2=c
2
y
/n {(1+X—2] . X} - an
X2+ y%=2x
Solution. Let X =Y +h, y=Y+Kk

& _dy dv dx
dx ~ dY  dX dx

dy

1.&.1.

ay
dX

dY  X+h+2(Y+k)-5

dX = 2X+2h+Y+k-4

X+2Y +(h+

2k -5)

2X+Y+(2h+k—-4)

h & k are such that

dy  X+2y
dX = 2x+Y

whi

Now, substituting Y = vX

av v

ax VTR ax

d_v_1+2v

dX = 24+v

J~2+v q dx
1-v? )X

h+2k—-5=0&2h+k-4=0
h=1,k=2

ch is homogeneous differential equation.

J‘( 1 3
2(v+1) 2(1-v)

]dvzznx+c



5.

6.

8.

Solution.

Solution.

1 3
Eﬂn(v+1) —Kn(l v)=/nX+c

v+1

1-v)®

(Y+Y) x2 ,

(X=Y)* x2 ~
X+Y=c(X-Y)3 where e* = ¢t
-1+y-2=c'(-1-y+2)p
X+y-3=c'(x-y+1)

/n =/nX?>+ 2c

Putting u = 2x + 3y
du dy

d_u_ 3u-3+4u-10
dx 2u-5

I 72uu _13 dx = I dx

_Ild I?u 13- du=xte

2,9
2

- /(fu—13)=x+c

~Njo Nk

4x + 6y — —/n(14x+21ly—13)=7x+7C

9
—3X+ 6y — 7 /n(14x + 21y —13)=c'

Cross multiplying,

2xdy +y dy — dy = xdx — 2ydx + 5dx
2 (xdy +y dx) + ydy —dy = xdx + 5 dx
2 d(xy) + y dy — dy = xdx + 5dx

On integrating,

Solution.

y2 2

2Xy+ — —-y=— +5x+¢

y 2 y 2

—4xy —y?+ 10x+ 2y =c’ where
xdy — ydx

ydx+xdy=W

d (xy) = d (tan y/x)
Integrating both sides -
Xy =tanty/x+c

Solution.

The given equation can be written as -

dy
/ny (2x) dx + x2 (7J +3y?2dy=0

=
=

/myd(x?)+x2d(ny)+d(y3)=0
d(x®/y)+dy®=0

Now integrating each term, we get

c'=-2c



X2y +y:=c

9 Soluti d_y + Py =
. olution. dx y=0Q
b= 3x2
1+x3
- IP.dx - J.idx = _m+x3) = 3
IF_e _el+X3 - e _1+X

General solution is
y(IF) = I QUF)dx+c

in? x

y(L+x9) = J.ix?’ (1+x%) dx + ¢

1-cos2x
y([d+x3) = IT dx+c
(1+x7) = lx sin 2x ‘e
y =2 4
. dy 1 2
10. Solution. - + y=—
dx X/nx X
el -2
T oxinx’ Q= X

1
IF = oJPo =[5 = gmm = nx
General solution is
2
y. ({nx) = I;.Enx.dx +cC

y(/nx)=(nx)*+c

11. t(l+t)dx=(x+xt?—-t¥)dtanditgiventhatx =—n/datt=1
Solution. t(1+t3)dx=[x(1+1t3)-t7dt
dx X t

dt Tt (1+t?)

dx x t

dt t 1+t

hich is li in &
whichis linearin -~

t
1+t2

1
Here,Pz—Y, Q=

1

.k 1
F=elt =em= <

General solution is -
1 j} [_ t
E T 142

X
ry =—tan?*t+c

jdt+c

puttingx = —n/4,t=1
—nld=—-nld+Cc = c=0



=—ttan't

12. Solution. The given differential equation can be reduced to linear form by change of variable by a suitable
subtitution.
Substituting y? = z
dy dz
2Y ax T dx

differential equation becomes

sinx dz )
———— + C0S X.Z = Sin X COS X
2 dx
dz o . dz
—— +2cotx.z=2cosx whichislinearin ——
dx dx
IF = eJ.ZCOIXdX — g2nsinx = gin2 x
General solution is -
Z. sin?x = IZcosx.sinz X.dx +C
. 2
y?2 sin?x = 3 sin®x +c
13. Solution. Dividing both sides by y?
ldy 1 _1
y2 dX Xy X2 ..... (1)
1
Putting — =t
9y
Ady_dt
y2 dx dx
differential equation (1) becomes,
da_t_1
Tdx x x2
dt t 1 o _ _ _dt
—-1t—=—— whichis linear differential equationin ——
dx X X dx
1
IF= ox™ = em=x
General solution is -
1
t.x= I——Z-de+c
X
tXx=—/nx+c
X
o =—/nx+c
y
14. Solution. @Mx+3y+1)dx+(3x+2y+1)dy=0

Axdx + 3 (ydx +xdy)+dx+2ydy+dy=0
Integrating each term,

2x2+3xy+Xx+y?+y+c=0

2x2+ 3xy +y?+x+y+c=0
which is the equation of hyperbola when x2>ab & A = 0.
Now, combined equation of its asymptotes is -

2x2+3xy +y?+x+y+A1=0



which is pair of straight lines

A=0

= 21A+2 llg—2 l—1 l—kgzo
' 222 "4 "4 4

= A=0

: 2x2+ 3xy +y?+x+y=0
(x+y)(2x+y)+(x+y)=0
(x+y)(2x+y+1)=0
Xx+y=0 or 2x+y+1=0

15. Solution. Let P (x, y) be any point on the curve
Equation of tangent at 'P' is -
Y-y=m (X-=X)
mX-Y+y—-mx=0

Now,
y —mx
Vi+m? )
y? + m2x2—2mxy = x2 (1 + m?)
y2 _XZ _ﬂ - - -
—2xy dx which is homogeneous equation
Puttingy = vx
dy dv
ax VX ax
dav. vZ_-1
V+X —— =
d 2v

dx 2v
J. 22V dv = _ %
ve+1 X

/m(v2+1)=—(nx+/(nc

2

y

L i1
X(Xz J—C

Curve is passing through (1, 1)

c=2
X2+y2—2x=0
16. Solution. Let the equation of the curve be y = f(x). P(x, y) be any point on the curve.

d
Slope of the tanget at P(x, y) is % =m

Slope of the normal at P is P(x,y)
1

m=-—=
m

Equation of the normal at ‘P

1 7
Y-y=- o (X=x) S G(x+my,0)

Co-ordinates of G (x + my, 0)
Now, OP?2=PG?
XZ + y2 e m2y2 + y2



d—y =+ i

dx Y

Taking as the sign

dy _ X

dx Yy
y.dy=x.dx

2 2

y_ = X_ + }\,

2 2
X2—y2=—2)
xX2—y2=¢ (Rectangular hyperbola)

Again taking as —ve sign

dy __ X

dx ~ Y
y dy = —x dx

2 2

y_ = X_ + }\"

2
X2 +y2=2)
x2+y2=c (circle)

17. Sol. The given differential equation is

xtydx (¢ +y’)dy=0
dy x%y .
& :X3+y3 (|)

Since each of the function x? y and x® + y® is a homogeneous function of degree 3, so the given

differential equation is homogeneous.

o dy _ av. .
Putting y = vx and o =V EXg N (1), we get

v dv v
V+X&:X3+V3X3 = V+X d_: 1+V3
dv v v V-v—Vv*
2 X g T Ve T T
dv v
SX&:—W

= X (1 + V3 dv=-Vv*dx

1+v° dx

2 dv=—-——

Vi X
11 dx
—_—t— -

= [V4 dev <

Integrating both sides, we get

-3
\
—3+Iogv:—logx+c



1
—=+logv+logx=c
33 g g

1 X [z X] _ =
= -3 y3+Iog LX) =c [~-v=y/X]
1
=-3 y3+ ogy-=c,
which is the required solution.
Ans.[A]
18. Sol. Putx=X+h,y=Y +k

dy X+h+2(Y+k)-3 X+2Y+h+2k-3
dx  2(X+h)+Y+K-37 2X+y+2h+k-3
Equatingh +2k -3 =0and 2h+k-3=0
Solvingwe get 3k-3=0,k=1&h=1
dy _ X+2Y _ 1+2(Y/X)
dX ~ 2X+Y ~ 2+(Y/X)
PutY/X=vorY =vX;
dY/dX =v + X dv/dX

dv 1+2v
_+ =
Xax V=20
dv.  1+2v 1-v?

OrXd_X T~ oev VT oy

dX 24V 2+V

X "1 VT vy W

_ E(L}LE(L)

=2l ) 2oy |V
MX=12/m@A+v)-=3/2/n(l-vV)+/Inc
or inX=¢n(1+wW2 n(@1-v)32+inc

1+v)Y?
(1_V)3/2 c

/M X=/n

@+ @y /X2
= 1-v)¥7? c= (1= Y/ X)372 c

PutX=x-1 andY=y-1

1/2
=
x-1

=>x=1 +(1_y_1j3’2 c
x-1

or X

19.

Ans.[C]



Sol.

20.

; . . L d
The given differential equation is (x*— 1) % +2 Xy = N

dy 2X 1 .
= & 2 _1y (x? —1)?2 ()

This is a linear differential equation of the form

2X
x? -1

d
§+ Py =Q, where P = and

_ 1
Q= oy

LR = eIPdX = eI2></(x2—1)dx

= eIog(xz—l) = (X2 — 1)
Multiplying both sides of (i) by I.F. = (x* — 1), we get

d
(x*-1) i +2xy=

x? -1
Integrating both sides, we get
1
2_1) =
y (x*-1) fxz_ldx+c

[Using:y (ILF) = | Q. (I.F)dx +c]

x-1

X+1 +C.

— y(—1) = %Iog

This is the required solution.

Sol. The given equation can be written as:
o2
dy + y X = 10y (1)

[Linear Equation in x]
2
Here ‘P’ = v and ‘Q’ = 10y~

2
|.E = [pray = [“dy = g2logh
elPy =y

= eIogy2 = y2
Multiplying (1) by y? , we get :
dx
Yo dy + 2yx = 10y*

d
= Uy (x.y?) = 10y*

Integrating, xy2 =10 | y*dy+c

= Xy? = 2y* + ¢ which is required solution.
Ans.[C]

Ans. [A]



Ex.1

Ex.2

Ex.3

Ex.4

Ex.5

IN CHAPTER EXERCISE - 3

3
Sol Area = Iydx—j—zdx
1 1 X
37 1
= 12l= oY
=3/2 Ans.[A]

/2
- - 2
Sol.  Required area= Ism xdx
0

/2
_ J- 1-cos2x dx
0 2
. /2
1 _sm2x _T
= {x 5 L = Ans.[C]
Sol. Puttingy =0, we get,
X2 -3x-4=0

=>XxX-4)x+1)=0
=X=1lorx=4

4
i 2
. required area = [(@+3x-x*)ax
-1

w2 x3) 125
= | Xt——— | = — Ans.[A]
-1

= 9/4 units Ans.[B]

X 1/3 y 1/3
Sol. Given curve (Ej =Cost, (Ej =sint

Squarring and adding x?® + y#® = 23
Clearly it is symmetric with respect to both the axis, so whole area is

=4 jydx
0

0
=4 [asin®t3acos2t (sint) dt

nl2

By given equationat x=0; t = g atx=a; t=0



/2
- 1222 _[sin“tcosztdt
0

, 311 n_ 3ra’

= 12a° 5422 @8

Ans.[C]

Ex.6 Sol.  Given curveissymmetrical about y-axis as shown in the diagram.

Reqd. area =2 Isech x dx
0



Ex.7

Ex.8

Ex.9

NS
»

\\\\\\\\\

TEREI

o//////,,,.

['e]

2
:Zjex+exdx 4-[

0

2 +1

T T

=4 o= 45| =
Sol.

=4 [V 0] ax "
0

PR

Ans.[B]

X1x+smxx+—
42 20 %

AN
7

v

4 |:0+l£— +—j| :7'[—2
22

Sol. f(X)=y=sinx
when x € [0, r], sinx >0
and when x € [r,2x], sinx <0

m 2n
~. required area = fy dx + f(—y) dx
0

T 2n
= _[sin xdx 4 I(—sin X) dx
= [cos x]7 + [cos x]2"
= (—cosm + cos 0) + (cos2w — cos nt)

=1+ +(1+1)

=4 units Ans.[A]

Sol.

1
. required area = f(\/;—X)dX
0

1
_ ZXSIZ_ﬁ _E 1_1
] 3 2| T3 276

Ans.[B]

The points of intersection of curvesare x=0and x =

1.

By changing xas xandy as Y, both the given equation remains unchanged so required area will be
symmetric w.r.t both the axis, which is shown in the fig., so required area is

Ans.[A]



Ex.10

Ex.11

Ex.12

Ex.13

Sol.  Solving the equation of the given curves for x, we get
X2 =X+ 2

=X 2)((x+1)=0 ya
=>x=1,2
So, reqd. area

=2[(2+4 8/3) (U2 2+1/3)]=9/8 Ans.[B]

- 2
Sol. Required area = I cos” x dx
0

/2 T
— Icoszxdx + Icoszxdx
0 /2

1.1 I(l+cost)dx
2 2 2 12

Sol.  Fromthe fig. it is clear that

nl/4 /2
= _[tanxdx _[cotxdx
0 nl4

YA

= [log secx]3’#+ [log sinx]%/2

1 ——»
:Iog\/_—logf o] x = n4 |x==rr
=log 2 Ans.[A]

Sol. Let the liney =x + 1, meets x-axis at the point A (0, 1). Also suppose that the curve y = cos X meets
x-axis and y-axis respectively at the points C and A. From the adjoint figure it is obvious that

Required area = area of ABC

area of OAC area of OAB 4

0
Icosxdx %x OB x OA ©,1)

A
—n/2
(-n/2,0) 5

:[SinX]gnm%Xlxl y/BO \

=1-(1/2) = (1/2). Ans. [D]

<Y




Ex.14 Sol. In first quadrant sin x and cos x meet at X = /4. The required area is as shown in the diagram. So

/4
Required area = I (cosx —sin x) dx
0

= [sin x + cos x]3*

= (U /2+12) (0+1)
=2-1 Ans.[A]

x—-1 when x>1
Ex.15 SO|.\§~ Y—P(_l" —-x when x <1
P

Point df integgection ofy=x-1,y=1is(2,1)
0 . .
Pqint g <l =1-xy=1is(0, 1)

Rxequ?red argaRMArea of A PQR
<ﬁ—x+ 1

==.21=1 Ans.[A]

Ex.16 Sol.  Forthe points of intersection of the given curves
X=X+ sinXx
=sinx=0 y
=x=0,m

. Px=mn
.. required area b =7)

= ]E[(x+sin X) — x]dx
0 /Io o X

:Isin XX = [cos x]E= 2 Ans.[A]
0

Ex.17 Sol. Here the first curve can be written in the following form

2_5 _§J
X‘a[y 5

which is a parabola whose vertex lies on the y-axis.
Again second curve is given by

3 X—2,Xx22
y= -(x=2),x<2
which consists of two perpendicular lines AB and AC as
shown in the fig.

These lines meet the parabola at B(3,1) and C(2,4) . ; e
Hence the reqd. area Ais given by ( (l\é"o) |(2',°5) (3.0)

3
A= [Yyd AABL AACM
-2

3

1 2 1 1
=(32-3x")dx = -
J;5 2.1.1 2(4.4)



1 17 1 17 33
=5 [32x—x3]f2 > 5 [69 + 56] ) Ans.[C]
18. Solution y = /n X + tan7x
d 1 1 A
Domainx >0 —y:—+ > >0 \a“*
dx X  1+x X
. . . <
It is increasing function y 47 v
Lt Lt /n2+tan"2
e Y= o, (InXx+tanTx) = o
T
Lt ,_ Lt ) = 4
w0t Y= w50 (Inx+tanx) = —oo
A rought sketch is as follows / X
1 2
2

Required area = I (/n x +tanx) dx
1

2

= {x /n x—x+xtan’1x—%ﬁn (1+x2)}
1

1 1
=2£n2—2+2tan-12—§£n5—0+1—tan-11+§£n2

=2 2L mseotani2- F o1
T2 %27 4
: dy
19. Solution. —— =2x+1
dx
dy
dx =3atx=1
Equation of tangent is
y—-3=3(xx-1)
y =3X

1

2
Required area = I(X +X +1-3x) dx
-1

1 3 1
- I(x2—2x+1) dx=?—x2+x}
-1 -1

1
/N
| =
|

'_\
+
N
|

|

W
|

'_\
|
N

_2,,.8
~ 3 -3
20. Solution:> e y =sin™? x o AY
— y 2
2
Requiredarea = Isinydy > X
0
= —cosy]g =-(0-1)=1




21.

22.

Sol. y=xe*..(1)xy=0
for point of inflection of curve (1)

d’y o o
7 =0 ;e —(x-)e*=0=>x=2
2
2 —X
so Req Area I yax ; = I xe "dx = (—xe ¥ —e¥)2=1-3¢7
0
0

X2+ (2-m)x-4=0
Leta,f beroots > a+p=m-2,ap=-4
B
j(mx+1—x2—2x+3)dx

o

A(m)

B
- J(—xz +(m—2)x+4)dx

3 2 B
—X—+(m—2)x—+4x
3 2 .,

3 3 B
e B+m2

=gty B -a)+a(-a)

B —al. —%(Bz+ﬁa+a2)+m—2_2)(ﬁ+a)+4

1 -2

= {(m-2)* +16 ‘_g((m_2)2+4)+(m—2)(m—2)+4
1 8

= J(m-2)* +16 ‘g(m -2)° +§‘

Am) = % (m-2)2 +16f"?

1 32
Leas A(m) = 5(16)3’2 =3



. dVv
1 [Hint: —— =—kénr?...(1)
dt
bt V_ﬂfcr:3 d7V_4 ZE 2h ﬂ_ K A
u =3 = a mr m ....(2) ; hence e = A ]

3 [Hint m3-3m?-4m+12=0 = m=%2,3; meN henceme {2,3}= (C) ]

d
4 [Sol. ysin2x—cosx+(1+sin2x)%=0 wherey =f(x)

dy+£ sin 2x ] _ cosx
dx " \1+sin2x )Y T 1+4sin?x
e 2
LE = e bsin®x =gt = gMsin™) -1 4 qjn2¢  (byputting 1 +sin?x =t)

y(1 +sin®X) = Icos x dx

y(1 +sin?x) =sinx+C ; (y(0)=0) = C=0
A __sinx _y[nj_ZA
ence, y= 71+sin2x’ 5 5 ns. ]

4 4
5 [Sol. Given .[f(x)dx - Ig(x)dx =10
0 0

(A1+A3+A4)—(A2+A3+A4)=10
A-A,=10 ..(1)

4 4
again Jg(x)dx - Jf(x)dxz 5
2 2

(A,+A)-A,=5

A=5 .. )
D+(@)
A, =15 Ans. ]
6 [Sol. [ydy= [@-x)dx
y?  x? Note : Family of concentric circles with (1,0)
o T X= 3 +C as the centre and variable radius
x2+y?-2x=C
(x-1)2+y?=C+1=C = B ]
7 [Sol. Solving e*=e®~X, we get
e = ¢? = X = a
2



a/2 2/2
S = J'(eale—x —ex)dx - [_(eale—x_'_ex)]o
0

v
=(e+1)— (¥ +e¥?) =g - 2e¥2+ 1 = (e¥2 - 1)? \\

2 2
i _ ea/2 _1 _ 1 ea/2 _1 (0,1)
a® a 4| a/2 _——]
O X
s 1
Lim — = — Ans.
Lim 7 =3 A ]
dy . P
[Hint; a——k\/y,whent—o, y=4
0
dy t 0 t t
I\N:—kjdt; 2Jy|, =-kt=- g :0-4=- 7z =  t=c0minutes = (C) ]
4 0

[Sol. y-e*=Axe>+B
ey —2ye X = A(e ¥ - 2x )
Cancelling e throughout

y,—2y=A(1-2x) ..(1)
differentiating again

2V, —

Y, =2y, ==2A = A=M
hence substituting Ain (1)

2(y; - 2y) = (2y; - ¥,)(1-2x)

2y, -4y =2y,(1-2x) - (1-2x)y,

d(dy dy
1-2x)—| —=-2y |+2| —=—-2y |=0

( )dxldx yj de yj

hence k=2 and I=-2 = ordered pair (k, 1) =(2,-2) Ans.]

a®—b?
[Sol. Mpg = b a-b b )
equation of PQ
. a? _p2

y-a= 2t (x-2)
or y—a?=(a-b)(x-a) P(aa)

y=a’+x(a-b)—-a’+ab

y=(a-b)x+ab O

a
S, = I(a—b)x+ab—x2)dx

b
3
whichsimplifiesto &0~ 1)
6




1 a a

2 1 1
Als0S,= 5 _ob bo = E[ab2 +a2b] = > ab(a+b)

S, (@+b)® 2_(a+b)2_1[a b }
~3Lb

" =—" = —+—+2
S, 6 ab(a+b) 3ab

i —ﬂAns]
'Szmin. 3 .

y

W _Y_cos?

11 [Sol. v "

y=VX

dv
V + X—— =V -—C0s2v
dx
J. dv +J. d—X—C
cos? v X

tanv+Inx=C

tanx+lnx=C
X

y e
tan = =1-Inx=In—
X X

y =x tan' [In z] = A]

16ab
12 [Sol. A=|—3 2 )
EY o
S|
=Py
A—EA
=3 ns. ]

13 [Sol. Y-y=m(X-X)
for X-intercept Y =0

X=x—l

m

hence x- — =y
or dy y (xy)

dx ~ X-y

put y=VX 0|



14

—-InV=Inx+c

<|IX <X L]k

y
—In==Inhx+c
X

=lny+c

x=1y=1 =c¢c=-1
1 X I
y y
y=e.e

- e
ey _ &

<

yeV=e = (A) ]

Sol i d_y+ =1
[Sol. sinx - +ycosx=

d_y+ cot X = cosec X
ax Y -

txd i )
ILF.= ejco X2 gIninx) = gjn x

ysinx= J'cosecx-sin x dx

ysinx=x+C
if x=0, yis finite
C=0
_ X
y =X (cosec x) = Sinx
TCZ T
Now I<— and I>—
4 2

2
T T
— << =

Hence > I 2 = A) ]

/2]

/2



15

16

17

18

b
[Sol: JfOOX = b 1)sin (3b +4)
1

X
Area function = .[f(x) dX = (x — 1) sin (3x +4)
1

differentiating

f(X)=sin(3x+4)+3(x-1).cos (3x+4) = C]

X
[Sol. j F(x)dx =3
0
Differentiating
dy
=22 — L
f(x) =3y~ dx
dy .
y = 3y? w = y=0 (rejected)
or 3y dy=dx
3y?

BN =x+c = parabola= C]
[Sol. y=In?x-1

h

L pasS

. 4Inx

y = =0 = x=1

X>1, Tanle<x 1,yisV

e >X
AR
1

/e

e
= xlnzx]e —ZJ [Inxj-xdx—[e—lj
1/e X e

1/e

[y

= —Z{me 15— jdx}

1/e

e e
.[ In? x dx — jdx
1/e 1/e

k=0 or k=1 = result]

e

[Hint: y=kx+b ; %zk = kx+b=k+xk?

P (x,y)

(X,y)

4 4
—| = — Ans.]
e e

|

= k=k?> & b=k



19

20

21

22

23

_ Cody d’y _
[Sol. y=mx+c; i =m; i =0
d’y ,dy
itutingin ——= —3— -4y =-4x
substituting in o dx y

0-3m-4(mx +c)=-4x
—-3m-4c—-4mx =-4x

—(Bm+4c)=4x(m-1) (1)
(1) is true for all real x if
m=+1 and c=-3/4 = B) 1]
2-(2-x) if x<2 3 i x>0
=X
[Hint: y= { . also y:{
2-(x-2)if x=2 3.
4ty S if x<0
2 3 3
A= J x-2dx +J((4—x)—)dx
X 2 X =
3/2 y=X
Now compute ]
. d d du
[Hint: y=u" = Yy =mum‘1l.Hence 2x4um . mum-t, — +utm=4x5,
dx dx dx
du _ 4x°—u*m : 3 : 3
dX_W = 4m=6 = m—zandZm—l—Z :>m—2 :>(C)]

[Hint: {f(X)=xeX = f(x):(;j—x(xex):xex+ex]

[Sol. S-1: y=sinkt, y'=kcos kt; y"=—k?sinkt
: —-Kk?sinkt+9sinkt=0

sinkt[9-k?]=0 = k=0, k=3,k=-3
S-2:  y=eky =kek; y" = k2 ekt

k2 ekt + kekt -6 ekt =0

eM[k? +k-6]=0

(k+3)(k-2)=0

k=-3or 2
common value is k=-3 Ans. ]



24

25

26

28

. d 1 1 1 - itan%dx 1
[Hint: —y—lztan—z—sec—.*z. IF=esz =sec —
dx X X X X X

1 2 1) 1 1

—_ = = SeC — | = = — 4+
= Y. sec J (x 2 dx tan = +c
. 1 1
if y—>—-1 then x>0 = c=-1 = y=sm;—cos;]

[Sol. Given g(x)=2x+1; h(x)=(2x+1)?+4
now h(x)=f[g(x)]

(2x+1)2+4=f(2x +1) Y
let 2x+1=t = f(t)=t*+4

FOO=x2+4 .. (1) 04) PE8)
solving y=mx and y=x?+4 y=mx

Xx2-mx+4=0 5 X
put D=0

m?=16 = m==+4

tangentsare y=4x and y=-4x

2 2 2 2 16
A= 2.[[(x2 +4)—4x]dx = 2.[[(x—2)2 dx = 3(X—Z)ﬂ =3 54 units Ans. ]
0 0 0

dMm

[Hint: e = KM M = ¢ ekt
when t=0; M=M, = c=M, = M= M,ekt
M
when t =1, M=7° = k=1In2, hence M = M, e tIn?2
when M = Mo then  t = log, 1000 ]
~ 1000 = 100
y y
[Sol.  Slope of the normal = ~_1
ﬂ — 1_7)( P(x,y)
dx y
0| a0
y2 XZ >
—=x-—+C .. 2
2 2
(2) passes through (0, 0) hence C=0 y
X2 +y?-2x=0
now tangent toy?=4x _ <
0
T \"/
y=mx+ ...(3)

if it touches the circle
x2+y?-2x=0



29

30

31

32

m+ (m)

then > | =1 = 1l+m?’=m? =

1+m
hence tangentisyaxisi.e. Xx=0 Ans.]

X
Hint: Inc+1 =—
[Hint: Inc+In|x| y
1 y—-Xy
diff. wrt.x, — = 2 !
X y
2
y dy
L _=y—-X—2
X y dx
d_y ¥y N ¢[5J=_ﬁ
dx  x x2 y x?

[Sol: y=-/_x = y’=-x wherex &Yy both (-) ve
X=—,-y = X°=-y wherex &Yy both (-)ve

16ab

Hence A= T

1
where a=h= 4

1
A=3 = (B)]
' 2X(x +1) _ e’
[Sol. £ ()-=7 f(x)-—(HD2

_ 2
I F. =gl-2xdx _g-x

1

_x2 dx 2
f(x). © :IW:’ f(x).e X =———+C

X+1
at x=0,f(0)=56 = C=6

6X+5) 2
f(x)= 1 €7 Ans]

2
[Sol. A= [Dx(x—3)” -x]dx
0

y=X 73

D]

x= -y




33

35

36

37

38

[Sol.

[Hint:

Ordinate=PM. LetP=(x, y)
Projection of ordinate on normal =
PN=PMcosb=a (given)

y _
V1+tan?o oyE ayL+ ()

dy \/T .[ ady .[dx:>

N

f(x)
f'(x)
integrating, Inf'(xX)=x+¢, f'(0)=1 =
f'(x)=¢
f(x)=ex+k, f(0)=0 =
f(x)=e*-

1
Area= [(&* ~1+1)dx = ¢* Zze—l Ans. ]

[Hint:

[Hint:

now

2]

0

11—

L X dy
=-1 = m=- 2y = i
y
1
) x= T
(—1,0)\\0 A
) X:y2 -1

Yy Secx = I(xtanx+1)secxdx = I(xsecxtanx+secx)dx =Xsecx+c

- =2ax=2Xx Y. v _ 2 now
d T x? dx T ox
2
—X—+c Ans. ]
2
1
A=2j[y 1-y? - (y° —1)} dy
0
ILF. = ejtanXdX —eln®exdX — ooy
Yy =X+ CCOoS X
dy .
Yy=X+CCOSX = &zl—csmx




39 [Sol. diff. bothsides
Xy (x) =2x-y" (x)

h Y = = Y _
ence o —Xy=-2X ' (=5 Y =Y)
Fzel*®_e2
—X2 —X2 _Lz _Lz
yesz_zxerX; e 2 =t — —xe 2dx=dt |=I2dt
—X2 —X2

ye 2 =2e 2 +cC

x?

y=2+ce?
if x=a = a?+y=0 = y=-a (fromthe given equation)
a? N a2 x2-a?
hence —a?=2+Ce~“; ces =—(2+a%; c=-(+a%)e 2; y=2-(2+a%)e 2 ]
40 [Sol. y=xe™*
y=eX—xeX=(1-x)e*Tforx<1
y'=—eX—[eX-xeX]=e¥[-1-1+X]
=(x-2)e™*
for point of inflectiony"=0 = X=2 X=
2 2 2
A= Ixe"‘ dx =— xe™ t .[e‘x
0 0

=(-2e)- ]
=-2e?2-(e?-1)=1-€2-2¢2=1-3e2 Ans.]



1

[ fexdi=n-f(x)
0

[Sol.
13th]

1
puttx =y :>dt=; dy
X
[ to)dy=nf
0

1

X

{ fy)dy=x-n-f(x)

Differentiating

fO)=n[f(x)+xf'(x)]
fX)(@A-n)=nxf"(x)
LCO ]

f(x) = nx

. 1-n 1-n
Integrating Inf(x) =( ) Incx =, (CX)T;

n
1 1

[Hint: 4.[|Inx| dx =- 4.[Inxdx =4
0 0

[Hint:
or a (X224~ 1-z0"N)dz + 2x 2%*dx =0

(x?22%- 1)z tdz+2x z3*dx =0

[27-11-2005, 12t &

1-n
f(x)=cx " Ans]
y=In x

1,0 (1,0)

for homogeneous every term must be of the same degree, 3a+1=a-1 = a=-1 = A]

(a, 0) lies on the given curve

[Sol.
: 0=sin2a—./3 sina =

sina=0 or cosa= +/3 /2

= a= 6 (asa> 0 and the first point of intersection with positive X-axis)

/6

and A= J(Sin 2X—\/§Sinx)dx _ (_COSZX
0

4
= 4A+8cosa=7]

2

= £—1+2j - [—1+\/§] =%— 3 = %

++/3 cos xj

/6

0

—2C0s a

11



[Hint: differentiaste Xy (X) =Xx2y' (X) +2X Y (X)
or Xy (X)+x2y'(x)=0

dy
de +y=0
Iny+Inx=Inc
xy=c = (D) ]
6 [Sol. x=1;y=2
2=a+b+c (1)
x=0,y=0 = ¢c=0 = a+b=2 \ 1
2
d
now ol =2ax+b=1 -1 0
dx (0,0)
b=1;a=1

Hence the curveis y=x?+x

0
1
= 2 - = 2 = — i
A= .[(x + X —X)dx Il(x ) dx 24 sq. units ]

2 2

dy Zj
100-vy
—-In(100-y)=x+C
In(100-y)=-x+C
x=0,y=50 hence C=1In50
=In50-In(100-y)]

50 50
100-y ~* = 100-y

7 sl

In =¢¥ = 100-y=50e* = y=100-50e* = (B)]

8 [Hint: ILF. =¢X
yeX = Ie‘x(cosx—sin X) dx put  —-x=t
y
=— Iet(cost+sint)dt
=—elsint+c .
yeX=eXsinx+c o]
since y is bounded whenx — 00 = ¢=0
y=sinx
n/4

Area = j(cosx—sinx)dx =J2-1 = (D) 1
0

6x> 3x3
9 [Hint: yI-J-(Gx 3x? )dx = 3 =3x%2-x3=x%(3-x)

I(i) nits
( -1(3)=4-0x% 4 nits




12

[Sol.

(ii)
(iii)

A;=1(3)-1(4) = 0-(-16) = 16 units
= one value of awill liein (3, 4). Using symmetry, other will lie in (- 2, -1) ]

[COMPREHENSION TYPE]

Paragraph for Question Nos. 10 to 12

[Hint:  f(x)=(x-1)(x*-7x+13)

for f (X) to be prime at least one of the factors must be prime. 3
Hence x-1=1 = X=2 or I
x2-7x+13=1 = x2-7x+12=0

= x=3or 4
= X=2,3,4 = © 1
for Q.1 & 2 refer figure

_ _ 65 13
A= T 12

1
j f(x) dx
0

Paragraph for Question Nos. 13 to 15

f(0)=2

—

f(x)=(e"+e™) cos x—2x — xjf'(t)dt—}tf'(t)dt}
0 o1 n

f(x) = (eX+e™) cos X — 2X — x(f (x)—f(O))_{ t-f(t)‘: —jf(t) dtH
0

f(X) = (X + ™) cos X — 2X — X f (X) + 2X + {xf(x)—jf(t)dt}
0

f(x)=(+eNcosx~ [f(H)dt  ..(1)
0

differentiating equation (1)
f'(x)+f(X)=cosx (e*—eX) - (e*+eX)sinx ... 2

d
hence % +y =eX(cos X —sin X) — e*(cos X + sin x) Ans.(i)

f'(0)+f(0)=0-2-0=0 Ans.(ii)
I.LF. of DE (1) is €*

y-e*= Iezx(cosx—sin x)dx—j(cosx+sin X) dx

y eX= Iezx(cosx—sinx)dx —(sin x-cos x) +C

2 1073



Let I= Iezx(cosx—sin X)dx =e?*(A cos X + B sin x)
solving A=3/5 and B=-1/5 and C=2/5

3 1. 2
y= eXES C0S X~ sin Xj — (sinx - cos x)e™ + e Ans.(iii) ]

Paragraph for Question Nos. 16 to 18

[Sol dy+( s jy— b
Codx \14x2)7 142

J‘ZX dx

LF. = e'tod =) _ (14 x2)

3
y(1+x2) = J-4x2 dx = 4%+C

passing through (0,0) = C=0

_ 47
Y= 30+ x9)
dy 4| @+x®)3x*-x¥2x | 413 +x* | 4x?(3+x?)
dx 3 (L+x%)? T3 @W+x%)? ] T 3(1+x%)?

dy
hence =—— >0 V x#0;
dx

d
% =0at x=0and it does not change sign = x =0 is the point of inflection Ans.

y=f(x)isincreasing forall x e R
X—00; Yy > ; X— -0, y—> —©

2
Areaenclosed by y =f~1(x), x-axis and ordinate at x = 3

1.3

2 4¢ x
_z.z dx y

A=3 3'([1+x2
put  1+x2=t = 2x dx =dt 2/3

2 X
_2.[(1_1)dt O
3 t

1

2_2 2_2 215 _Ino)-
g—g[t—lnt]l_3 3[(2 In2)-1]

2 2 2
———11-In2)| ==In2
3 3[ )] 32 Ans]

14



[REASONING TYPE]

[Hint: Equation of tangent
Y -y=m(X-x)
put X =0, Y =y-—mx
hence initial ordinate is
y-mx=x-1= mx-y=1-x
dy 1 1-x L . . .
— — —Y = —— whichisalinear differential equation
dx X X
Hence statement-1 is correct and its degree is 1
= statement-2 is also correct. Since every 1% degree differential equation need not be linear hence

statement-2 is not the correct explanation of statement-1. ]

P(x.y)

20

21

22

23

24

[Hint: S-1:

orderis 2.]

[Hint: Integral curves are

y =cX

—x2

The DE does not represent all the parabolas passing through origin but it represents all parabolas through
origin with axis of symmetry parallel to y-axis and coefficient of x2as — 1, hence statement-1 is false.

Statement-2 is universally true.]

ydx —xdy X X X
Hint: =3 . COl— =xdx or COt'd[Jz xdx or |cottdx =nx+c
[ y? y J y \y J J
- - X
In(sint) =nx +c¢; sin y =ce™ ]
! [ dx =— X_2|Og)(_x_21 — _1 1
Sol =—on og x dx > 1| 2177
Sol
10
P> N)
2

JL0em

tan 22.5° =2 -1

J2-1=

10

2h

N22.5°

15



n=Y19(7 1)

2
V10
now P=—n
2
2
area =57
25  Sol (y—xy*)dx+(x+x*y*)dy =0
x dy + ydx + x*y’dy —xy?dx =0
(x+x2yz)d—y+y—xy2=0
dx
dy  xy*-y
dx  x+x%y°

N

28



[IMULTIPLE OBJECTIVE TYPE]

2 3 =2 =CcX
cc c y=x y
29 [Sol. Area(T)= N = ) (0,¢2) o)
¢ ¢
Area (R) = —- - .[xz dx
0 (0,0)
¢ &
"2 3 6
3
Area (T) — Lim C_.% - 3]
cs0t Area(R)  c50t 2 ¢
30 [Sol.  Equation of normal
Y-y= 1 X
—y=-—(X=%)
—my+my=X-X
X+my—(x+my)=0
) X +my Pxy)
erpendicular from (0, 0) = = ’
perp 0.00=" 7 7|7y
X2+ 2Xym = y? 0
dy ¥ -x* ) A
ax - 2xy = omogeneous — (A)
dy ,_, ) dy dt dt
. = = =t 2y— = —: o 2=
also x-2y i XZ=ys  putys=t; ydx X X ix +x4=t
dt 1
=  (A/D)]

=X X t =—x which s linear differential equation

17



32

33

34

35

x? -1 2 Y
[Sol. y=f(x)=—

L ~ "

x>0, fisincreasingand x <0 fis decreasing = (B)is true 0,-1)
rangeis[-1,1) = into = (A)is false;
minimumvalueoccursatx=0andf(0)=-1 = (C)is false

A—2Of0 T dX—4]O o =4t =42 =2 D)is fal
e 2 +1 _0x2+1_ o T A, =m = (D) is false]

[Hint: MakeaQ.E. in f’(x) and get % = (—2 * \/§)y. Now integrate . ]

[Hint: f(x)= Sizx]

T
COS X 0£x<E

[Sol. Given f(x) = and  f isperiodic with period ©

2

[n—xj n/2<X<T
2

Let us draw the graph of y =f (x)

2
Fromthe graph, the range of the function is {0 , % ] = (A)

nw
Itis discontinuous at x =nmx, nel . Itis not differentiableat x = T nel .

X t-n2 [0 2 1 3n2 2n sn2 3n a2 4n X

14+
YV

Area bounded by y =f (x) and the X-axis from —nz to nnt for neN

18



36

37

38

nl2 b1 3

T 2
= 2n.([f(X)dx=2nL[cosx dx + j(g—x) dx ]:2n[1+§4}]

/2

[Sol. f(x)= i([{f(t)cost—cos(t—x)}dx = .[f(t)costdt—.[cos(—t) dt
0 0 0

ﬁf(x)dx =}f(a—x)dx}
0 0

X
f(x)= If(t)costdt —sinx
0

differentiate both sides
f'(x) =f(x) cos x — cos X
let f(x)=y; f'(x)= &y
€ (X) —y, (X) - dX
&y = L.D.E
i —Y COS X =—COS X (L.D.E)
LE = e—jcosxdx = gsinx
hence, y - e SNX=— Ie‘Si”X cos xdx ; y e SNX=C+eg X y=CeiNx+1
if x=0; y=0 (fromthegivenrelation)
= C=-1
hence f(x)=1-—gsinx
now minimumvalue=1-e (when x =7/2)
maximumvalue=1-¢ (when x =-m/2)

f'(x)=—e"%cosx hencef'(0)=-1
f" (x) = — [cos2x eSinx — gsinX.. 5jn x]

f" [gj =e hence (A), (B), (C)arecorrect ]

[Hint: Thegraphofy="f(x)=(x-1)(x-2)+1 Y

f()=f(2)=1and f(0)=-1 B §’

verify alternatives 153 2 ]
714
Sol A 32x +2 ﬂ =0 ﬂ =m, = 16_X
[Sol. (&) XTYax T = x M7y
dy dy K
152 — — = =
and 16y dx =k = ax - M= 16y



16x Kk X Xyl |
MM ="y 16y' Tyl 'kz_ﬁ'Tz—l = (A)is correct
dy _
(B) &:1—Ce—X:]_—(y—x):—(y_X_]_) [usmg Ce_XZy—x]
dy dy
— g¥=
and ™ —k- ix 1

d_yl ke¥]=1 1 +2 d—y_]_ ing keY= +2
o L ke?l= or  [-(x+2-y)] = [using ke¥Y=x—-y+2]

dy 1 _ :
My = mm=-1 = (B) is correct
dy oo Y 2y
© dX—2<:x—2x-X2— X =m,
dy _ dy X _
Also 2x+4ydx- = i __2y_m2
hence mm,=-1 = (C) is correct
0 x-y=c
dy _ dy _ X _
2x—2ydx—0 = dx_y_ml
xy =k
ay Lo a Yy _
Xax 7YE0 = Tt TM
. mm,=-1 = (D) is correct
= (A) (B), (C) (D) all are correct ]
dy
—+y="Ff(x
[Sol. Y (x)
LF. =¢X

yer= [e*f(x)dx +C

now if 0 <x<2then yexzjexe‘xdx+C = yeX=x+C

x=0, y(0)=1, C=1
. ye¥=x+1 ..()
X+1 2 _
y= o ; y(1) = . Ans. = (A) is correct
X —(x+1)e*
—a
e—2e -—¢ 1 )
y'(1) = =2 77, Ans. = (B) is correct

if x>2



yex = I e* 2 dx

yeX=e"2+C

y=¢e72+Ce*
as y is continuous

Lim X*1 - Lim (e‘2 +Ce‘X)

x—2 % X—2

3e2=¢2+Ce? = C=2

forx>2

y=e2+2e* hence y(3)=2e3+e?=¢2(2e1+1)
y' = - 2%

y'(3)=-2e3%Ans. = (D) is correct ]

[Sol.  Solving f (x) =2x —x?and g (x) =x"

we have 2X—-x2=x" = x=0andx=1
1 3 onallt ! g =x"
A:J(Zx—xz—x")dx=x2—x——x «—f(x)=2x —x2
0 3 n+l 0 N
/|O \
_, 112 1
"7 3 n+l1 3 n+1
e 2L 1 21
et 3 i1 2 3 2 n+l
4-3 1
= . T = n+1=6 = n=5
6 n+1

Hence niis a divisor of 15, 20, 30 = B, C, D]



EXERCISE 2(A)

1. Sol
. d’y dy

X =—+2
(0 dx® dx "

G o (di’j

Order=1 , Degree= 2

dy dy\’
=x—2 1+ =2
(iii) Yy de+a +(dx)

Order 1, Degree 2

3/2

dy\? d’y
. 1+ =L =52
(iv) { +(dxj } dx?
Order 2, Degree 2
2. Sol
(i) y=kx+k?>+k®

dy
dx

2
(2]
dx dx

(i)  y=-ksinx

A =—Secx—

(i) y=ax+bx

d_yf



3.
(i)

(ii)

2 2
dy_p xdy_dy  dy
dx 2 dx dx dx

dy .dy, xdYy

=X _
y dx dx®> 2 dx?
dy x*d%
=X———
y dx 2 dx?

Sol
Let the center of the circle be (a,b) and it’s

radius r.
-+ it lies entirely in 1% quadrant ,

a>0,b>0,r>0and r<a,b
-+ X-axis touches the circle the distance of (a,b)

i.e. b=r , | a=r
Hence the equation of circle is,

(x—r)2+(y—r)2 =r’
ie X*+y?-2r(x+y)+r’=0
< (x+ y)2—2r(x+ y)+r?=2xy

@(x+y—r)2:2xy ..... (1)
differentiating w.r.t.x ,
2(x+y-r)(1+y,)=2(y+xy,) ... (2)

_dy
-2
Squaring (2) and dividing by (1) ,

(1 y, ) <)
' 2%y

dy Y ( dyj2
2xy| 1+— | =| y+Xx—
y( dx] y dx
y =mx+c...(General equation of line in x-y plane)

N e T
(Non verical lines = inclination is not o )

=y, =m

Putting back in the given equation, i.e. y =Xy, +¢
differentiating w.r.t.x,

_dy

= dx
3y1=y1+xy11 dzy
Vi = dx?

ie. Wich is the required differential equation.

from the x-axis musst be r

(m,c are constants)



4.
(i)

(iii)

(iv)

Sol
(1—x2)dy +xy dx = xy? dx

dy  xdx
y'-y 1-x°

e”’dy = e*dx

e*+e'=C

\/1+x2+y2+x2y2 +xyd—y=0
dx

\/1+x2\/1+y2+xyj—y=0
X

/ 2

1+X dx + y dy=0

X J1+y?

3
sec’0 4, 1at_g
tano t

Iseczecosec9+t: C
Itanecosece+jcosecede+t: C

tanecosece+£n|cosece—e|+t=C

/ 2
N1+x2+/n 1+x7 -1, 1+y? =C
X

V1-x°dy = x%dx

3x%dx = dt



1 dt
dy ==
3J1-t?
1 , 1,
y=5sin t+C -~ y=5sin (x*)+cC
(v) Y _ysin?x =2
dx xlog x
d—yzxsinx2x+
dx xlog x
dy=[xsin2x+ jdx
xlog x
dy = 5(1—0052x)dx+1/XdX
2 log x
2 -
:x___xsm2x_§+£n(£n)+c

(vi) ydx —xdy = xydx
xdy =y (1-x)dx
ﬂ:(i—ljdx
y X

Mmy =/x-x+C

En[xj+x =C
X

(vii) (eX +e’x)j—i’ =e"—e”

y=in(e*+e™)+C
(viii) 3—2(/ =sin® x cos® X + xe*

dy = (sin® xcos”x + xe* ) dx

=sin® x cos? xdx + xe*dx
CoSX =t
: —sinxdx = dt

dy = —(1 - tz)tzdt + xe*dx
dy = (t4 - tz)dt + xe*dx

5 3
=—-——+xe*-e"+C
y 5 3



_cos’x  cos®x

— +xe*—-e*+C
5

dy 2
ix) ——=(4 1
(iX) 5 =(4x+y+1)

g—y=16x2+y2+1+8xy+2y+8x
X

dy(16x2 +y2+1+8xy+ 2y+8x)dx

dy . : .
(X) -a—=sm(x+y)=mnxcosy+cosxmny
X
X+y=V
1+9X=9X
dx dx
—Xzsmv+1
dx
dv.
sinv+1

1-sinv)dv

( coszv) =

sec’v —secvtanvdv = dx
tanv—-secv=x+C
tan(x+y)—sec(x+y)=x+C

dy

=L = (4x+y+1)
() g = (4xry+)
AX +y =V
4+9X=9X
dx dx
dv 2
——-4=(v+1
o 4=(vrl)
dv2 _ dx
(v+1) +4
TPt _ic
v+3
Lopxey-b ¢
AX+y+3
5.
Sol
dy 2, .2



dx dx

x[v+x3—vj—vx = Xv1+V?
X

dx dv

X 1+v?
/mx = Kn‘v +41+Vv?

b

(ii) ng—izx2+xy+y2

+C

d_x_ dv
X 1+v?

/nx =tan*v+C

mx=tan*L+C
X

dy y?
X—=—+21—=
(i) dx X y

dv 2
X| V+X— [+ XV° =XV
dx

v _d

vi X

=/nx+C

=/nx+C

<|X <|B

. dy 2 2
2Xy—=X“+3
(iv) ydx y

ZXZV[V + xj—vj =x? +3x%v?
X

ov2ovx Y 14302



2VX3—V=1+V2

X
d_x_2vdv
X 1+v2

/nx :Zn(1+v2)+C

2 2
znx=£n(x +y j+C

nx+20mx—n(x*+y*)=C

X3 —e° (XZ +y2)

dy xy .y’
X2—=="Z4+I
O A
xz(v+x—v :ﬁerzvz
dx 2 2
dv_vi-v
dx 2
2dv _dx
oyt
4 4
2dv _%
GARO
V_i —_] —
2 2
2P =X = mx +C
v
2 =Xl = mx +C
y

6. Sol
(i) 3x-7y+7dx+(7y—-3x+3)dy=0
d_y:3x—7y+7
dx 3x-7y-3
u=3x-7y



dy_, 7dy
dx dx

91591

dx 7 dx

3_1dy _y+7

7 7dx y-3

ldy 3 _y+7

7dx 7 y-3
_3y-9-7y-49

7(y-3)
dy -4y-58
dx y-3

(y=3)dy _
(4y+58) o

_(l+§jd—y =dx
4" 2 J(4u+58)

—%+%£n|6x—l4y+26|+x=c

y-x+1 dy
y+x-5 dx

(i)
U=-X+Yy
du _dy
dx dx
ﬂ 1+d_u

dx dx

gg_ u+1l
dx u+2x-5

gg_u+l—(u+2x—5)_ —2X+6

dx u+2x-5 u+2x-5
U=Xx+y

1

_2u-2x-10
u->5



=22

u->5

du = -2X

dx =~ u-5
dy y-x+1
dx y+x-5

X=u+h,y=v+Kk
dy =dv,dx =du
dv.v+k-u-h+1 v-u
du v+u+k+h-5 v+u
here,  k-h+1=0
k+h-5=0
k=2&h=3

dz
Z+4U—=—-=
du z+1

gz_z—l_z_z—l—zz—z
du z+1 z+1

_du_(z+1)dz
u  2+1

6nu=%ﬂﬂf+ﬂ+&m4z+c

2

2 2
-%nu:g%n(v +”:}+mn4z+c
2 u

—-/nu =%€n(v2 + uz)—énu +tantYic

u
1 2 2 a(y-=2)_
Efn«y—2)4{x—3))+¢an QITEJ‘C
dy x+2y-3

(i) a;_2x+y+3
X=u+h,y=v+Kk

dv u+2v+h+2k-3 u+2v
a;=2u+v+2h+k+3=2u+v
h+2k=3
h=-3&k=3
2h+k=-3
h+k=0
h=-k




[ dzj 1+2z
Z+u— |=
du 2+12
du_(2+z)dz
u °-1

du 2dz zdz
=t ot -
u -1 z7-1

2 2
—znu+C=£n(v_u)+1€n(v —2u j
vV+u 2 u

Kn[yy%;esj+1£n((y—3)2 +(x+3)2)=C

(iv) (6x+3y+4)dy=(2x+y-1)dx
dy 2x+y-1
dx 6x+3y+4
2X+y=u
2+d_y=d_u
dx dx
dy _du_,
dx dx
d_u_2= u-1
dx 3u+4

d_u_u—1+6u+8_7u+7
dx  3u+4  3u+4

du£3u+4j=dx
u+1l

1{3+d_U}=dx
7 u+l

Eu+1£n(u+1)=x+c
7 7

3 2X+y +1€n 2x+y+1)=x+C
7 7

6x+3y+/n(2x+y+1)=7x+C
3y -x+/n(2x+y+1)=C
dy x+2y+1
) ax " 2x+4y+3
Uu=x+2y

du 1+2d—y

dx dx

10



7.

(ii)

l1du 1 u+l

2dx 2 2u+3

ﬂ_1=2u+2
dx 2u+3
du 4u+5u
dx  2u+3

dx=[2u+3jdu

4u+5

dx=[1+ 1/2 jdu
2 4u+5

x+C=E+1€n(4u+5)
2 8

_x+2u 1

x+C +§£n(4u+5)

8x+C =4x+8y+/n(4x+8y+5)
8y —4x+/n(4x+8y+5)=C

(i) (¢’ +1)cosxdx+e’sinxdy =0

dd—x(ey sinx)

dy

=eysinxd—+eycosx

X
d(e”sinx) = e’ sinxdy + e’ cos xdx
d(e”sinx)+cosxdx =0

e¥sinx +sinx=C
sinx(ey +1):C

x2dx — 2xydx — y?dx — x2dy — 2xydy — y’dy =0

x2dx — y?dx —x?dy = 2xy (dx +dy)
x2dx = 2xydx + x2dy + 2xydy + y?dx

3

x° 2 2, Y
—=Xy+xy"+—+C
3 y 3

x® =3x%y+3xy? +y* +C

(iii) (x2 +y? —az)xdx +(x2 —y* - bz)ydy =0

(x2 + yz)xdx + (x2 - yz)ydy = a’xdx + b’ydy

11



dy = vdx + xdv
(x2 + vzxz)xdx + (x2 —~ vzxz)vx (vdx +xdv) = a*xdx +b?vx(vdx +xdv)
x? (1+v2)dx+x2 (1—v2)v2dx+x3 (1—v2)vdv
= a’dx + b?v?dx + b’xvdv
x? (1+ 2v? —v* )dx —~ (a2 —~ bzvz)dx = b®xvdv —x* (1— vz)vdv
x3dx + xy?dx + x?ydy — y*dy = a’xdx + b?ydy

x3dx —y3dy + %(nyzdx + 2x2ydy) = a’xdx + b’ydy

x3dx — ydy + %d (x*y?) = a’xdx + bydy

2

(iv) (yzeX + 2xy)dx —x%dy =0
yZe*dx + 2xydx —x’dy =0

2xydx — x*dy

2D o

e*dx +
2
ede+d(X—j=o
y
2
G
y

(v) y(2x2y +ex)dx —(eX +y3)dy =0

2x%y*dx + e (ydx —dy)—y°dy =0

2x°dx +

e*ydx —e*dy
= ydy

o 4AxPy+2e* =3y*+Cy
C is a constant.

8. Sol

(i) x(x—l)j—i/—(x—z)yzxs(ZX—l)

dy (x-2) _x*(2x-1)

dx x(x-1) x—1
X-2 X-2
IF= {22 dx=[|2=< |d
fn -[x(x—l) X J.(xz—xj X

12



(ii)

2

& 1 X
X - 1_-[ d

<

(x-1)
—J'ZX—dx _[Zx +3x*+4x+5 dx+_[6x—5)
2x+1 1)
2 4 _
yX =X—+x + 2x? +5x+BJ X l)+j(6x 5)
X — 2 (x— 1) (x-1)
2 4
yX =X—+x3+2x2+5x+6£n(x—1)—i+c
-1 2 Xx—-1

x(x2 +1)3—i’+y(x2 —1) =x°/nx

dy (x*-1) XX
dx x(x2+1)_x2+1

_ijsx2+1 x—ij dx
3 3 4x 3 x(x2+l)

=£€n(x3+x)—ij(A BXJr(:)dx
3 37 x  x*+1

A+B=0:A=1.C=0:B=-1

13



dx  xdx
X x*+1

= %fn(x3 +x)—%£nx +§£n(x2 +1)

~Linx +£n(x2 +1)—fznx =/n
3 3

X

(x*+1) sznXX(x2+1
Y= x(x*+1)
2 2
=X—£nx—X—+C
2 4
x?+1 2 2
yu=x—£nx—x—+c
2 4
dy
X+ 2 3\4Y _
(iii) (+ y)dx y
yd—X=x+2y3
dy
d_X_£=2y2
dy 'y
1
IF = ejfydy _em ol
5=y2+C
y
X =y?+Cy

(iv) (ylogx—1)ydx =xdy

x =e'

dx =e'dt
(y'-1)ye'dt=e'dy

dy
dt

dy
dt

ldy 1_

y? dt

=y't-y

—ty=ty’

t
y

S
dt

[

zet=—te' -+ C

x2+1j

)=Ix£nx

14



eft
— +te'+e'=C

y
i+@+£:c
Xy X X

1+ylnx+y =cxy
(v)  ydx - xdy + 3x?y%*'dx =0
ydx——2>(dy +3x%edx =0
y

d[%}+d@”)=o

Xied=cC
y

X +ye* =Cy

9. Sol

dy 2x(logx +1)

0 dx siny+ycosy [x=1y=0]
(siny +ycosy)dy = (2x/nx + 2x)dx

2
—cosy +ysiny +cosy = x? +x2£nx—x?+C

0-1-1ic
2

C=-=
2

ysiny—X—2+x2£nx—1
2 2

2ysiny = x* + 2x%/nx —1
dy
i 2Xx—=3
(i) dx y
dy dx
=322 _
y " y(1)=4
2(ny =3(nx+C
2/in4=C
2/ny —2/n4 = 3/nx

2
-
y? =16x°

dy .
i) — +2ytanx =sinx
(iii) X 3\



2 tanxdx
IF = ej _ ezm\secx\ _ SECZ X

ysec’x = Isec X tan xdx

Y
ysec?x =sec+C y[gj =0
0=2+C
c--2

ysec’x =secx —2
y = COSX — 2¢0s° X
_dy  1-2x+3x°
(iv) dx 1+ 2y—3y? y(1)=2
y+y?—yi=x-x>+x*+C
2+4-8=1-1+1+C
-2=1+C
c=-3
X2 +y P —x*-y*’+x-y-3=0

+2d—y=6x t:d—y
dx? dx dx

(v) X

2
_ —dx
dx X IerjX = x?

10. Sol

d3y 2/3 dy
. 2 C
) [dx3] dx "

3,,\2 3
dx dx

Order 3 degree 2

16



(ii)

(iii)

(iv)

v)

(vi)

11.

2
dy =x£nd—y

dx? dx
Order 2 degree undefined

2
d_)2/=3d_y+3
\/dx \ dx
2

dy _ sin(d—yj
dx? dx
Order 2 Degree undefined

%:\/3x+5

Order 1 Degree 1

y(c,+c,)e" +c,e*

y = Ae* + Be” i.e.
dy
ax Y

Order 1 Degree 1

Sol
y =Ae” +Be ™

dy = 2Ae* — 2Be™*

[

d%y
dx?

dx
2
9Y _ ape? + 4Be? = 4y
dx?
d’y
dx? =4y
V=—+B
r
av__A
ar r?
d’v 2A
dr2 :_3
d2v. 2  ,dv
7 =X ——
dr r dr
P
2 dr?
av__ rdv
dr 2r% dr?
d’v 2dv
2t T
dr rdr

J+(

d—y+3

ax

]Z

Order 2 Degree 3

17



(i) Ax?+By?=1

(iv) x*+(y-a)=a

v)
(@)

(b)

2AX + ZByd—y =0
dx

2 2
A+B(j—y) +BydY

X

dy)  d? d
(_VJ bydy_ydy
dx dx X dx

2

x2+y?-2ay=0
dy

2x+2y——2xd—y=0
dx

dx

xd—X+y—a
d

x? +y? —Zy[xd—x+yj=0
dy

x? —y? —2xy%=0
dy

(Xz _yz)j_))z = 2xy

y =Acos(x +3)

dy_ —Asin(x + 3)
dx

dy
o ytan(x +3)

dy
——+yt 3)=0
oY an(x+3)

y=xsin(x+A)

ax?

0

dy

dy)®  d¥y
X4l == | + =y—=>
{(dx} Y ax?

dx

__Bydy
X dx

-y
cos(x +3)

%:sin(x+A)+xcos(x+A)

dy

x&=xsin(x+A)+xzcos(x+A)

=Y+ Xy/X* - y?



(Vi) y=ax’?+bx+c
d’y
dx?®

dy  dx
y—ay’ x+a
1 dy _dx
a( 1 1 y_yzj X +a
4a® 4a® a
1 dy _dx 1
() ba)
4a y 2a
dy 2
X+a)—==y-a
(x+a)-=y-ay
dx cziy 0
X+a ay’-y
1 dy
/n(x+a)+—
( ) a."yz X+ 1 3 1
a 4a® 4a°
a ay—1
m(x+a)+=x—¢ ‘_C
a ay

azzn(x+a)+£n[ay_lj=c
ay

.. dy X-y 2.y
—~ ="V +x%
(i) X
e’dy = (€ +x*)dx

3
Xic
3

X

e¥=e

(iii) sec®xtanydy +sec’ytanxdx =0
cos? y tanydy + cos? X tanxdx = 0
sin2ydy +sin2xdx =0
cos2x +cos2y =C

19



(iv) 3—2(/ =sin(x+y)+cos(x+y)

X+y=V
dy dv .
—=—-1=sinv+cosv
dx dx
.d—v=dx
sinv+cosv+1
(1+tan2\2/)dv
=& tan~ = t
2tan— + 2 2
2dt _ dx
2t+ 2

zn(t+1)=x+c

6n[l+tan(i2yjj=x+c

(v) Wde +xydy =0
X =tan6,y =tan¢
sec® 0sec ¢do + tanOtan psec’ pdo =0
sec’®0d0 +tan0secptanddd =0
sec”0cosec 0d0 + sec ptanddd =0

tanecosece+Icosecede+ secg=C

secB+(n|cosecH —cot6|+seco=C

/ 2
1@ Xt =1 +41+y*=C
X

13. Sol

() y(yox—xdy)-xyx* +y’dy =0
y?dx — xydy — xmdy =0
yz—(xy+xm)ﬂ=o

dx
v2x? —(xzv +X%1+ V2 )[v +x:—vj =0
X
vZ—v? —vi1+V? —vxj—\):—x\/1+v2 3—1:0

—vA/1+Vv? =x%(v+\/1+v2)



(i) X cos[

y = VX

|

V+1+Vv2 dv dx
—vy/1l+V?

(o
1+v? V X

—Kn‘v +41+V?

l

1

y

X

xcos[xj[y+xd—yj = ysin(xj(xd—y—
X dx X dx

—/v+C=/nx+C

n(v)+£n(x)+£n(v+m)=c
n(xv(v+m))=c

j(ydx +xdy) = ysin (%)(xdy —ydx)

[een{veny)J-smx(
XCOSV| VX +X| V+X— | |=sinv| x
dx

dv . dv
2vcosv+xcosvd—=vsmv><x—

. dv
2vcosv =(vsinv —cosv)x—

/nx

/n (sec )
2/nx = N XJ
2

X dx

dx

dx (vsinv—cosvj
= —— |dv

2VCOoSsV

2 2V

d_x=(tanv_ijdv

~ nlsecv| 1

——£n|v|+C
2

y

/)

V+X—
dx

——6ny+££nx +C
2 2

dvj]—vx

21



(iii)

(iv)

v)

/nxy =/n [sec Xj +C
X

Xy = C[sec%)

(y3 - 2yx2)dx + (ny2 —xa)dy =0
y3dx + 2xy?dy = 2x%ydx + x*dy
xy*dx + 2x%y°dy = 2x*y?dx + x*ydy
%(ny“dx +4x%y*dy) = %(4x3y2dx + 2x*ydy)
d (xzy4 ) =d (x4y2)
x2y* =x*y*+C
dy

de y(logy -logx+1) y = VX

dv
— | = I 1
x[v+xdxj vx(logv+1)

dv
x—=vlogv
dx

dv. _dx
viogv X

/n (znv) =/nX +C

nv =cx
fny = cx + £nx = y=Xx-¢€

dy yj
X—==y+Xxtan| = =
dx y [x Yy = VX

)
X| V+X— |=VvX+Xxtanv
dx

dv
X— =tanv
dx

dx
cotvdv = —
X

£n|sin v| =/nX+c¢

sin(xj =CX
X

22



14.

Sol
) dy 2x-6y+z
M) dx x-3y+4
x-3y=u
1_3dy_du
dx dx
dy 1 1ldu
dx 3 3dx

1 1ldu 2u+7

3 3dx u+4
ldu 1 2u+7 u+4-6u-21

3dx 3 u+4 3(u+4)

du -5u-17
dx u+4

[ u+4 jdu:—dx
5u+17

1 3 du

—du+—-—-=
5 55u+17
4

——iﬁn(5u+17)+x =C
25

5
X=3Y_ 3 in(5x-15y +17)+x=C
5 25
Ox=3Y 3 in(sx+15y+17)=C
5 25

2x—y—%£n(5x +15y+17)=C

y dy 4x+6y+5
(i) dx 3y+2x+4
2X+3y=u
2+3d_y=%

dx dx
dyldu 2
dx 3dx 3

1%_ 2u+5+2
3dx u+4 3
ldu_ 6u+15+2u+8
3 dx 3(u+4)




du 8u+23

dx u+4
u+4

8u+23

1 9 du
—+—= =dx
8 88u+23

i+i£n(8u+23)=x+c
8 64

du =dx

2x+3y+§£n(16x+24y+23)=8x+C
9
3y —6x +§£n(162+ 24y +23)=C

y - 2X +§£n(16x+24y+23) =C
dy -3x-2y+5
(iif) dx 3x+2y-5
y+x=C

15. Sol

a’ (xdy — ydx
(i) xdx+ydy=—( 2y Z )
X°+y

dy dy ]
X +y? )| x+y—=|=a’| x—=—
( y)( ydxj [ dx y
x3dx + y3dy + xydy + y*xdx = a’*xdy — ydx

x?+y?
( ;y )d (X2 * yz) =a’*(xdy - ydx) (Now, solve yourself)
(i) cos(cosx—sinasiny)dx +cosy(cosy —sinasinx)dy =0

cos” xdx + cos® ydy = sina(cos x sinydx +sinx cos ydy)

1 Zx+sm2x +i 2y+Slnzy =sinasinxsiny +C
2 2 2 2

2X + 2y +sin2x +sin2y = 4sinasinxsiny +C
Gii) y?e dx+ (2xyexy2 - 3y2)dy ~0
de”’ = 3y’dy

e =y*+C

(iv) (12x2y +2xy° +4x° —4y°® + 2ye® — ey)dx +(2x2y +4x% —12xy® + 3y —xe’ +e* )dy =0
12x%ydx — 12xy?dy + 2xy?dx + 2x°ydy + 4x>dx + 3y°dy
—4y%dx + 4x°dy + 2ye**dx + edy —e’dx —xe’dy =0



W) (l+ex’y)dx+e”y[l—§jdy=0
y

dx dv
dy dy

(l+e")[v+yj—;j=e" (1-v)

dv v dv v
V+y—+ve' +vy—=e"—ve
dy dy

dv
1)y == =e"(1-2v)-
(v+ )ydy e’ ( V)-v

dy (v+1)dv

y e'(1-2v)-v
(vi) xdy = ydx
/ny = ¢nx+c

y =X

(vii) ydx —xdy + (1+ xz)dx +x?sinydy =0

( ydx+xdy) (1+X2)
_ . +

s—dx+sinydy =0
X X
y) dx .
—-d| = |+ —+dx+sinydy =0
X) X
—X—l+x—cosy=c
X X

y+1-x2+XCosy =X
x? —y—-1-XCosy = CX
(viii) (x2 +y’ + x)dx —(Zx2 +2y° — y)dy =0
x2dx + xdx + y?dx — 2x%dy — 2y*dy + ydy = 0
x2dx + y?dx — 2x*dy — 2y*dy = —(xdx + ydy)

25



16. Sol

(i) xcosxg—i+y(xsinx+cosx):1

%y[tanx +£j B

X X XCOS X

1
IF=I[tanx+;]dx [n(xsecx)

e e = X Sec X
Xy S€CX = J.sec2 xdx

xysecx =tanx+C

(“) d_y+L=l_\/;

dx (1—x)\/§
dx
miF={——
I(1_x)& x =t?
J~ 2tdt 2 |1+t
=|—=—/N|——
(1-t°)t 2 f1-t
IF:[EJ
1-t
y ﬂ _x+2x¥24C
1-x 3
(1+y2)d—x+x=e_tarrly
(iii) dy
dx X gty

— -
dy 1+y® 1+y?
IF =g

xe™ Y =tanly+C

dy, y _X+1-x?

(iV) dx (l_xz)alz_ (1_X2)2

znu::jd—x
1-

X2)3/2
_Icosede
cos’ 0
=tano

X =Sin0

26



2 X

yevix =m+c
0 -

IF=1+x°
y(1+x3)=.[[%_cos22xjd
y(1+x3)=§_5|r112x C

17. Sol
(i) x%+y:yzlogx

27



dy

(i) sec’y—=+xtany =x’ tany =z
dx
dz 3
—4+Xxz=X
dx

ze* = IXSexdx
ze* = x%e* — 3x%* + 6xe* —6e* +C

tanye* = x%e* — 3x%e* + 6xe* —6e* +C
dy x-y X y
<L —eV(e*-e
(iii) ™ ( )

ey =z

X

X X e X e
ze® =jezxee dx = —=¢° —J e® dx
2 2

(iv) (1+ xz)j—i =x2y® —xy

dy _ X%y xy
dx 1+x? 1+x2

ldy x| X 1
y?dx  y*(1+x?) 1+x® F_Z
2dy_d . 1k a | x
y*dx dx o 2dx 1+x? 1+x?
s - nj1+x?
g2z -2 IF=.[—2X2dx=eé s __1 .
dx 1+x%* 1+x2 1+Xx 1+Xx
3
z(1+x2)=ji2dx
(l+x2) X =tan®
2 2
= 2tan GSZGC ede:J.—Ztanesinzede:J.—Ztane(l—cos2(9)de
sec 0

sin 20
2

:—Ensece+Itanecoszede=—£nsece+tane —.[tanede

=-2/nsecO+sin’0+C

2
=-2/n\V1+x* +

+C

2
l+2X =-2/nV1+x* +
y



(v) %(xzy3 + xy) =1

I
I
N
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d .
Q.1 Sol. % —y/n2 = 251X (cos x — 1) /n2

—n2fdx_ ,~/Mn2.x

| F _ eJ.—/fnde:e =e

m2*=27%
=g

d .
=27 L y.27%¢n2 = 27X, 251X (cosx — 1)/n2

dx

d )
= Ix (y.27%) = 25IX=X (cosx — 1) /n2
= d(y.27%) = 25™X(cosx — 1) /n2 dx

= Id(y.Z’X) = £n2_[ 2" (cosx —1) dx

sinx—x

/n2

=Vy.2X=/n2 +c

—vy= 2sinX 4 ~oX

-~ lim y = finite (it's possible only when ¢ = 0)

Ly= 2sinx
d 1
Q.2 Sol. & zy+ .[y dx (i)
0
dy ( Lo
2L vtk letk, = | ydx
ax YT L ' }[ )
dy
= = | dx
J.y_;’_ kl J.

=/In(y +K;)=x+cC

=y +k; =k, eX (D)

(0,1) = 1+ kg =k, ...(iii)

putting the value of y (from equation (ii) in equation (i)



Y _ e (ke —k)d

o= (ke —k1)+!( £ —ky)dx
dy X X 1

:&z(kze -ky) + [k,e* —kx],

d_y_ka koe—k, -k
dx o€ Ky T KE K =Ky

= dy = (Kye* + koe — 2k; — k,)dx
y X

= [dy =] (k,e" +k,e—2k,—k,) dx
1 0

= y-1=[k,e* +(k,e —2k, —k,)x];
=Yy-1=KeX+ (K, e -2k —K))x =k, .. (ii)
since equation (i) & (iv) are similar

Sokoe—2K —ky=0& 1 -k, =—k;

= Ke-K,=2k; .. (V)

solving equation (iii) & (V) we get,

2 e-1
K, = 3 o Ky = 36
fromequation (ii),
y +kqy = k,e*
e-1
=Y= 3% "3

1

- v= —— (29X _

Ly 3_e(2e e+1)

Sol. Equation of tangent at point p(x;, y;)
dy

Y=Y = g =)

dy
=Yy=y;t dx (x=xy)

dy]
oy, —x,—
Q[ yl 1 dX
AJcto question.
PQ=2=PQ2=4

oe [yomyox )
:>X1+ Y1 y1+X1dX =4




oy fax
- dX (X1,¥1) T Xf
dy 4—x?
=7 =+
= dx ) x?
_y2
= [dy=2[,|"—7d
_y2
tet1=[ 2 ZX dx x=2sin0 YA
X *3
= dx = 2cospdo QQ.»*
j w 2 cos0do
~J\ (2sin6)?
2¢0s0 /
= [£=="=2c0s6d0 36 — 50
2sin® >
cos’ 6 1-sin’0
= do
2-[ sin© -[ sin®
= ZI(cosece—sin 0)do
=2J'coseced6—2j.sin6d6
= 2/n (cosecO — cotO) + 2cosO + ¢
(o0 Ja_x2) RV
—2£L2 4XJ s MAX
2

Syes [Fzz{iﬂ

]

xdy — ydx
Q.4 Sol. Xdy+de+Ty2:O

xdy —ydx
XZ
= d(xy) + Tyz =0
XZ




Q5

¢l
(2

= xy + tan™1 [%} =c

=0

= jd(xy) + j

ydx —xdy

dx

Sol. (x—y)°

21— x?



Q6

sinx
+ =

y :
— kK, ..
:>x—y 5 1 (0
L) 2 +sin’ll_k
L=+ =k
T
:>k1=z—2

putting value of k, in equation (1)

y
X-y

+Leinix _T
4

Sol &y +P(x)y = i
ol. o FPXY=Q(x) ..()
() - y=u(X) & y=v(x) is asolution of above equation

d u(x)

3 TR0 UM =QX) (i)
d(u(x)) )
= PO V(9 =Q() (i)

from equation (i) — (ii)

SY-U) YU PE=0 )
X

fromequation [(ii) — (iii)]

d
i U) = V(X)) + (u(x) = v(x)) p(x) =0

fromequation (iv) & (V)

SO0 youg

d _
& U0=v(0)

T u(x)—v(x)

d(y—u(x)) _ du(x)-Vv(x))
=15 00 0w

= (n(y - u(x)) = £n(u(x) - v(x))



Q.7

Sy=uxX) +k(u(x)-v(x)); keR
(ii) - y= o u(x) + B v(x) is asolution of above equation
2o ou(X) + Bv(x) = u(x) + k(u(x) — v(x))
comparing coeff. of u(x) & v(x)
a=1+k, p=-Kk
Latf=1
(iii) Again y=w(X) is also a solution of above equation
2o w(X) = u(x) +k(u(x) - v(x))
= W(X) —u(x) =k[u(x) —=v(x)]

ux)-v(x) 1
= w(x)-u(x) k

v(x)-ux) 1
— S _E which is a constant no.

- w(x)-u(x)
Sol. Equation of normat on given at point P(x,, y,) is
-1
Y-y, = W (x=xq)
dx

d
= Q[&.yﬁ xl,O)

-» middle point of segment PQ, R lies on curve 2y =x

(. d 3
o xl+&yl+x1 v
2 2

dy

2 -7
: 2[&)2 _ T Tt
2 2

dy
2= 2%, +—
=Y 1 del



dy )
= dx _— Yi= Yy —2%
dy ’
= = Y=y -2
dX |y y)
dy o
= Y=Y -2X
dy dt
Let. Y =t=2y—>—=—
y ydx OX
dy,_1dt
dx’  2dx
1 dt dt
=S>T—=t-2X = — -2t+4x=0
2 dx dx
IF=el ™ g2

= e x 2e Xt +4xe™X=0
dx

= 4 (672X 1) + 4xe2X =0
dx '

= d(e2*.t) +4xe X dx =0

| = jxe’zxdx = xj e —_[ [g—ijezxax) 0

X
—2X
_Xe +lje’”8x
-2 2
— __1xe—2>< __e—2x
2

= jd(e’zxt) +I4xe’2xdx =0

_Xe—2>< e—Zx
—2X + - = k
= e 4{ > 4 }

YA
P(xy, Y1)
R
»X
/| Q\



QS8

=t=2x+1+keX

= y2=2x+1 + ke

above curve passes through point (0, 0)
0=0+1+k

>k=-1

hence equation of curve is

y2=2x+1—-e%

Sol. :[tf(x —t)dt= :[f(t)dt +sinx + cosx —x — 1 apply Leibnitz's rule,
:[tf '(x — t)dt + xf(x —x) =f(X) + cosx —sinx— 1

= :[tf (X —t)dt + xf (0) = f(x) + cosx —sinx — 1

Ut f'(x—t)dt=t.[f'(x—t)dt—j[%jf'(x—t)} =tf(x—t)—J‘f(x—t)dt}

=t f(x—t)]g—jf(x—t)dtixf(O)
=f(x) + cosx —sinx -1

= xf(0) —j'f(x —t)dt +xf(0) =f(x) + cosx—sinx—1

= 2xf(0) - J'f(x —t)dt =f(x) +cosx—sinx -1
0

Againapply Leibnity rule.
= 2f(0) — f(0) =f'(x) — sinx — cosx

W _g + +1(0
= gx - SInX -+ Ccosx (0)]



Q.9 Sol. (1-x2)dy +(xv/1-x? =x—+/1-x?)dx =0
dy y B X ++1-x?

= —+

A (L-xWi-x?  @=x%)?

dx
ILE = e'[ (1-x?)41-x?

Iz.[d—X Let x =sin®

(1-x*)V1-x*

= dx = cos do

_.[ cos0do
~J cos?0.cos0

=.[se<:2 0do =tan®




Q.10

2xx )

(1
=dt= - dx
k\/l—Xz 2(1_X2)3/2J
(1 SR
:>dt—k\/1_x2 +(1—x2)3’2J X
1-x*+x°
= 0= oy
dx
sodt= m

_ I—feﬁ%(ﬂ\/l_xﬂ dx
.. - L \/1_X2 J (1_X2)3/2

_Jeﬁ( X +1\ dx
L\/l—XZ J(l_XZ)SIZ
=[e't+Dadt
:tet: X z.e@
1-x

-+ Differential equation is,

d
Sol. 3x2y2 + cos(xy) — Xy sin(xy) + & {2x3y—x2sin (xy)}=0

X x w2
jd(yeﬁ)ﬁeﬁk—xa :)L(z))z( de
X X X ik
. Vix? = @V
—Ye 1—x?
X - Xz
=Y= e tke ;keR
Let
Xy=t=>y=—
Ly _1d
dx xdx X

10



Q.11

22 — XV Si 2 9y —sj =
= 3X4y< +cos(Xy) — Xy sin(xy) + x i (2xy—sin(xy)) =0

dt

. 1 .
= 3t2 + cost —t sint + x2 [———7 (2t—sint) =0

X dx

. dt .
= 3t2 + cost — tsint +[x&— t] (2t—sint)=0

dt t> + cost+2t> —tsint

=>X— -t+ -
dx 2t—sint

dt t? + cost
= X—-—1t+ -
dx 2t —sint

+t=0

« dt+t +Cost
oy —
dx 2t-sint

_[(Zzt sint) dt+fd—X=O
t? + cost

= (n(t? + cost) + Mnx =k,

= X(t2 + cost) = k

= x(x2y2 + cos(xy)) =k; k e R

Sol.

Equation of tangent at point P.

gdy

dx (x=xy)

Y-y, =

(X1.y1)

=y-y; =f'(X;) (X=x)

( Y, )
R=| X, — 1 ,0
T Feg) )
AJcto questin,
R=S
=X, - Vi _ Y,

fg) ()

o)y
7)Y,

=0

Equatio of tangent at Q.

dy
Y=Y2= gx (X=Xy)

(X1,¥1)
=Yy-Y, =f'(x;) (X=X,)

Y )
Szkxl_f(xl)'OJ

11



= f
oty |
fO Frigar |Ye=] fOa

:Tf(t)dt M

On Generative, we set

f*(x)
f1(x)

= j t(t)dt =

Differentiating both sides w.r. to x

) fU(x)

f(x)=2f(x) -7 (%) f2( X) 7£ 2 (F'(x))?

di y= j f(t)dt
P(X1, ¥1) QX1 Y,)
& =f(x,)
(0,1) | — =F'(x)
- »X
% ”
fo
=1=2-1() ¢ '(E:;;Z
o) _ ') g = (£
=100 oy =L = | 0 dx = 00 dx
= (nf'(x) =/nf(x) +k;
= £'(x) =k,f(x)
f f'(x) f'(x)
=00 =k = [ 2 00 [ kydx
= (nf(x) = kX + Ky = f(X) = kg ek

2nd curve y = .[ f(t)dt = .[ k4ek2><dx = % [ekzx]iOO
—o —0 2

12



Q.12

k
=>y= k—“ekzx

2

18t curve 2nd curve,
k
— k ekzx y - _4ek2><
y =K, K,
of passes through (0, 1) at passes through[o%)

1 1,
= a0 ="t -
1=ke >"1¢ = =7
Hence equation of 15t curve is

Sol. X(1 - x¢ny) dy +y=0
dx
dy 5 _
:>dx(x—x my)+y=0
=X -X2/(n L& =0
y dyy

:>d—xy+x=x2£ny
dy

Let
Xy=t= —+x—ﬂ
Y Yy T Ty
dt _t dt ¢¢ny
jdy_yzz :>t7=j7dy
|=.[5L29dy, u=/ny
y
d
:>dx=—y
y

13



Q.13

Q.14

u
=J-—udu

e
= Iue’”du =yeu +Ie’”du ——yeU_get

=—e'W (fny + 1) = - y(/ny +1)

1
3_%:ﬁww+n+h:;§=wmwﬂﬁkl

Above curve passes through (1, 1/e)
e=1e(/n lle+1)+k = |k =e

Sxy[y(ny+1)+e]=1

Sol. Equation of tangent at point P(x,, y;) on curve,

dy
y_ylza (x=xq)

(X1,y1)

Above curve also passes through point R

y, . _dy y, _dy
H_y =— 0- - == X
2 yl dX (X1,y1) ( Xl) - 2 dX (X1,¥1) '
ongeneralise
y_dy,
2 dx
dx dy _ . . .
—= 2.[— = Inx =2/ny + K, -+ R is the mid point of segment PQ
X y
= (nx = (ny? + K,
y2=kx,keR
Sol. Equation of tangent at point P(x; , y;)
_dy
Y-y, = ™ (x=xq)

(X1, y1)
=y-y; =f'(X;) (X=x,)

~AQ=a

I f I(Xl)(xl — Xl) -0+ y1 I
JIE () +1

14



=y =a(f ()7 +1 = ¥i=a’ {[j—i) +1}

On generative

y? (dy)’
a—[&] +l
" y=f(x)
d 2 _ .2
- _z =+ |* aZa
; P(Xy, y1)
.[ ady =ijdx
yz _az / R(O, y1/2)
Q >
—aln(y+,y’-a?)=£x (%1, 0)

:>y+ lyz_az = eix/a

:>y_eix/a= yz_az
— y2 — Jetxla y+ et2xla = y2 —32
— JpiXla y= et2xla 4 52

eix/a +a2e1rx/a
y= 2
considering targent at point R,

y=za (" sincedistance from origin is a)

VA

N y=10
Sol.  Equation of tangent at point P

y-y :d—y (X=X%,) R - Eﬁ.gxllyl)

17 4x .- 1
‘ (@
Q{O,yl—xlj—y J 5 AGD) >x
X (X1,%1) v
SR =length of sub normal sub tangent = Vi

fi(xy)



:yl_

(X1,y1)

AJcto questions,

g
yl 1dX B lel
d - 2
Yo f'[dy] O
X dx/ f'(x,)

Ongeneralise

(y=xf'(x))° _ xf'(x)
yf'(x) (F'(x)’

= (y-xf'(x))2=xy
=y-xf'X) =% /xy

Y4

RO, ,/2)

P(x + YD)

16



Q.16

1/2 1
= [X] =+ Z¢nx

1/2
=/nx=%2 [X)

X
X = eir 2(y/><)“2
Sol. AJcto question,
dt ¢~ dt
d k,A
4t e
A t
dA
= [ ===kt
Ay A 0
=N — =-Kkt
0
A
= — =— g4
AO

. A:AO e7klt X kl S R
Similarly
B:BO eikzt;kzeR

Att=0=>A=2B=
At t=1hr A=3/2B

:>AO e7k1 = 3/2 BO e7k2

= gke ki — Eﬂ

kfkl—i k,—k, =¢n3/4
=>e —4:>2— 1 =4n

Letat t=t,, both reserroirs A & B has equal quantity of water.

Al = AO e*kltl

17



Q.17

Bl = BO e*k2t1

'c. Al = Bl

:>AO e*k1t1 = BO e*kztz
:}e(k2*k1)t1 = BO/AO

1
mS m2
=l =—57=
Mm—  /n—
= log?,;
Sol. Attime
t=0 t=t
5gm salt 21t 5gm salt 21t
1it  1min 1it  1min
\Vol. =50 1t \ol. = (50 + t)It

l it l it
Imin Imin

Sinceamount salt attimet=t=m

Initial volume of tenk =50 lit.

volumeof tenk at timet = (50 + 2t —t)It
=(B0+1t) It

Rate of charge of salt

= rate of salt coming inside the tenk — rate of salt coming outside the tank

dm 5gm 2It mgm  1lt

T dt  1lg Imin  (50+ )it Imin

dm m
= —=10-

dt 50+t

dm m

—+ =10
= dt 50+t

18



J' dt
IF —e 50+t — eén\50+t\

=(50+1)

dm
:>(50+t)E +m=10(50 +1)

= %((50+ t)m)=10(50 + t) dt

= [d((50+1t)m) =[10(50+ t)dt

2

= (B0+t)m= 10{50t+%} +C

Att=0,m=0
=c=0
-, (50 +t)m = 5(100t + t2)

_5t(100+1)
=M= "5t

:5t[50+5o+t]
50+t

50 )
gms
+t

. m=5t [1+
50

At, t=10 min.

m=5><10[1+ 50 ]
50+ 10

5 645
:50[1+—] :50[—+ ]
6 6

—5o><E
- 6

= 91§ gm

19



Q.18Sol. Equation of tangent at point P (X4, y;)
d
=7 X=X
y yl dX (X1,¥1) ( 1)
( dy \\
Q=|0,y,—x,—
L dX (Xlxyl))
AJcto question,
dy
Yi— X = 3
dX (X1,y1) ¢ Xl
=Y1—% L. KyX; (k; eR)
dX (X1,¥1)
on Genalise,
d d
y x&—klx3 d—i——+k1x2=0
_ ‘[;:X — —/nX e/,n1/>< _1
LF.= ¢ e »
ldy vy
—— = +k,X_
xdx x? 70
) s
:>dx ™ +kx=0
:d[%} +kxdx =0
= Jd[l)+.[k xdx =0
X 1
Y, Xk
3;"' 1?_ 2 (kzeR)

20



2y + k3 = kX (ks €R)

Q.19 Sol. (i) y =ax? (i)
dy
= Ix 2ax
_ldy
= &= 5 x

putting value of an in equation (i)

= x.=-=Z
Y 2 dx

dy _ 2y
dx X

for orthogonal trajectory replace dy by —x & = dy
dx d dy X

A

= 2ydy +xdx =0 \
Q

= IZydy+dex =0

P(x1,y

XZ

:>y2+7=k1

=~ 2y2+ x2=K, keR >X
(iii) xK + yk=ak

dy
k-1 k-1 =
= kxK=* + ky ™ 0

for orthogonal trajectory equation

dx
xk-1_yk-1 ——==0

dy

(iv) since angle between both curve is 45° (slope of 15t curve = m & slope of 2™ curve = m,)

450_|m—m2| M- _ .4 ~m-1 1+m
tan Tliemm,| T Lemm, TEET M T 00 Ty

given equation is



dy dy
2_ 2: 2 - — = — —=O
Xc—y =ac=2x -2y dx 0=x ydx

Q.20 Sol. Let, we have an integral homogeneous curve f(x, y; ¢) = 0. When we get
charge the valyue of arbitary constant only, then we have different curves but all curves are sym-
metrical in nature (i.e. all curves are parallel to each other)

21, x+yF (%) =%+ Yo (%)
A=(x+Y,f'(%).0)

BE[O' o f'?xo)]

1 1
L
OA OB

1 ‘f'(xo)‘
- %+ Yo (%) +‘x0 +¥, F(

1

=1

%, )|

L[ (%) =%+ Yo (%))
1+ (%)) =% + Yol (%)

or £(1+ (%)) =%+ Y, (%)
Integrating, we get,
X2+ y?£2x£2y=c
(c e Realconstant (y = f (x)))
(5,4) lieson y = f (x)
Hence, possible curves are,



22.

23.
Sol

(x-1)"+(y-1)"=25 or
(x—1)2+(y+1)2:41 or
(x+1)2+(y+1)2:61 or
(x+1)" +(y-1)" =45.
Sol 6 Lettheamount of salf in the vessel be c kg at timett,
c
balt enters at rate 1 kg / min and leaves at the rate 100 kg / min.
de _ -C]

&t 100
&%)

dt 100

de _ dt
100-c 100

Integrating from ¢ =0 to ¢ =50,

t -
In2 —m = [t=1001In 2 min|.

[fax=2xt(x)  (x>0)

0
Differentiating, w.r.t. X,

f (x):(;j(f (x)+ xf (x))
2f (x)=xf'(x)
SO _dy
Xy
Integrating, 2Inx=1Iny + ¢

iy

(k e constant).

23



mvdv  GMm
24. Sol — =—
dx X

= —vdv=GM d%(
X

As x — oo, Vshould approach 0,
Intergrating frominitial velocity v, (x = R) to final velocity

v, (same x,)

vg—viZGM 1 1
2 R x,

as x, »>o,v, >0

2GM
R

<:> VE‘SC = \ ZGTM (VE‘SC > 0) .

25. Sol \elocity of swimmeratany yis,

2
Hence, Ve =

Vi) = y(a- y)i+V0]
— (tis time)
dx

at = (Vot)(a_vot)

dx = (V, ) (at - V,t* )-dt

Intefrating from t =0(x=0) to t = %O (Xeinar )
a( a’ Vv, [ a®
Xfinat = Vo [2 [Vozj - (;j(\/ﬁn
a’)(1 1
(V) 2| ===
( O)(VOZJ(Z 3)

3
a
Hence, the final co-ordinats are, | =, '@
6V,

24



1. Sol y?=4ax

y—coordinate of LR is +2a.

2
x=J_
4a

y=+4axa
A=2 ["aaxdx

X coordinate is a

3/272
zzmxz[x—sll

8 8a?
=" JaxaJa=""
3 3

4
2. sol A=[ x’dx

4 4
X :64—1:Esq units.
X 4 4

3. Sol jgsinxdx
0
=[—cosx]§
A=1—1=1
2 2

stin 2x dx

A2=1[—COSZX]5=£>< R
2 ° 2 2] 4

AL_Z

A, 3

2

a. sol A=2[ \y+ady

3
:2[ tx 2tdt
2

4227 4 76
:2{ } ~2[27-8]=2
3 3 3

2




5. Sol y=+a*-x*
Area = 4.[06\/612 —x* dx X =asino

=4Ifacosexacosed6
L3 2

=4a2.[2(1+2003 GJde
0 2

=4a2>{§}=na2

4

6. Sol —— =4ax
. ol ——=~=
16a?

X =4a

7 5ol A= Zjo%wll—yzdx+ 2.[;/1—(x —1)2dx
2

- zj 5c0s%0d0 + 2.[ ° cos? adx
0 6

:2.[5 1+c0s20 +2.[on 1+cos2a do
0 2 & 2

=2|—+
12 4

2_" ‘6}2{” ‘@}

2 4

[0 sinze}g {a sinZﬂ0
+2
.

12 8




8. Sol A'= .[Oz(cosx—sinx)dx

=[sinx +cos x]og

=v2-1

9. Sol y=x’-4x=x(x+2)(x-2)
A= ZIfz(xs —4x)dx

4

0
=2{X——2x2} =2[8-2]=8
4 -2

10. Sol

A= 4.[02\/4x2 —x* dx
= 4_[02x\/4 —x?dx

X =2sin0 dx =2cos0do

- 4J'0525in6>< 2¢0s0x 2cos0do

= 32.[0E sin0cos?0do

_ 32_[:t2dt

11. Sol A= ZUSXZ +j1ﬁ(2—x2)dx}

SEISESN
At

=~(2+6v2-22-6)
-3

ooloo ooII\J

\51)

cosO=t




12.

13.

Sol A, = Etan” x dx
4

= J'o%tan”’2 x(sec2 X —1)dx

g g

[tan™ x]oZ - If(n —2)tan"?xsec’x - A,

A +A =l
=1—(n—2)|

>
+
>

n n-2 = n-—1
Now as n increases A, decreases

< A, +A

An
2

A, >

2n+2

So [/[F0x)-xJax = (1 V1€ ) (1+42)
[i1000x 5] (i) (142)
J1Gdx =t Ve € ~(1442) L -1
1= < S L

f(x)=x+1+

X
V1+x?




14.

15.

16.

sol ylogx and y = (logx)*

A =.[:(Iogx)—(logx)2 dx
Inx =t

x=¢e'

dx =e'dt

A =I:(t—t2)etdt

A

v

= [et(~t? - 2t)dt+ [ e (3t)dt

=[e' (_tZ)]Z +3(te —e')’

=—e+3(1)=3—e

dy
Sol o =2x+l=mat(13),m=3

y-3=3(x-1)
y =3X

A =_[i(x2 +x+1)dx+fol(x2 —2x+1)dx

x® x? ° X '

={—+—+x} +{——x2+x}

3 2 ], |3 .
1.1 1 4+3 7

=—+—+1+—
3 2 3 6 6

Sol y=1+4x-x?

y[§j=1+6—2>0
2 4

3

A= E(1+4x—x2)dx

0

3
={x+2x2—x—3}2
3 0

8-9

4 39

3 9 9

_—t = =
2 2 8 8 8
y = mx

mx =1+ 4x —x?

x2+(m—4)x—1=0

X_4—m+\/m2—8m+20

2

A

v




17.

18.

(4-m)9 9 39

8 8 16
,3,9(4-m)_ 39

3
=+
2

8 8 16

6+72-18m =39
18m =39

13
m=—
6

sor /2] =104-1()

imf %) _ g

x—0 X
f'(1+x)=3

X+1

f[—j:f(x)—f(y)

y
l 1 1
=f'(x+1)=f'"(x+1)
y
Function is 3/nx

A =I:(3—3£nx)dx

= [3X]Z —3[x(nx—x]z =3e-3[e-e]=3e

Sol A=A, (Given)

= I(W—Czl(y))-dy=i[x2—X—;j-dx P
= [Ze)-fermra(2)5)
e §=IC£(y)-dy

Differentiating both sides w.r.t. t,




3—;2 = 21C,} (%)

o[22

19. Sol Let h="f(a,) a, €[0,a]

f(x).dx+ ff(x)-dx
\L 0
A

Oy T

1

= Area of rectangle = a,h
a h

ff(x).dx+a0h \ /]

f(x) is an function

y="f(x)

h
Hence, J.ffl(x)+
0

=a,h+ [ f(x).dx

g

f(x)>f(0)=0 VX e[ayal

Hence, the integral [f(x)-dx>0.

)

(Equality occure when a=a,)
Thus,

f(x)-dx+ig(x)-dx >a,f(a,) (ao e[o,a]f(ao)e[f(o),f(a)])

Ct—

Equality occurs when (a, = a)

2 a
Now, jsin x.dx + jsin’1 x.dx ae[0,1]>asin™"a (Equality when 3 —=1)
0 0

4

2 1

. . T

Hence, Jsm x.dx+.[sm 1x.dx=E
0 0




a 8
20. Now, IZ [1+X—2jdX:2

a-8 24422
a

a—gzo
a

a’=8 B a=2J2

1
21. Sol X—bx2=Ex2

x=(b+£j%
b

b? b*

b2

(b2 +1)’ 30f+4)3_3(b2+1f

_3V(W+Q—2w—b2

6(b2 +1)3
_ bt-2p’
6@2+QS
dA 6(b2+1f[4b3—4b]—(b4—2b2ﬂ}8(b2+1fx2b}
db 6@2+QG

(b2+1f(4b3—4b)=(b4—2b2X3(b2+1fx2b)

4b(b®+1)(b*-1)=b’(b*-2)x6b

2b* -2 =3b* - 6b”
3b*-8b°+2=0

_8+v64-24

6

b2




84440 4+410
-2 An

b 4+10
- 3
22.

Sol jf(x)dx —J1+a? -2

f(x):\/1+7

23. sol [x]+[y]=4

24. Sol A=8




25. sol f'(x+y)=f(x)-8y
9'(x+y)=9"(x)+3y(x+y)+3xy
f'(y)=8-8y f(0)=0

g'(y)=-4+3y° g(0)=0

f(x)=8x-4x*+C,

g(x)=y’-4y+C,
C,=0

'S

26. Sol [x—2y|+[x+2y|<8
If x>2y & x> -2y 2x <8

8X —4x* = 4x —Xx*

5 8-4x=4-X°
X2 -4x+4=0
X=2
X<4

10



i
27. Sol y=tanx tangent at X :Z and x axis

dy
=2 b b
-1=2x—-— =2X+1-—
dxl,.z y 2 y 2
0 I
y= "4 2
% Y Y
A= j (tanx—Zx—l+—)dx=(£n|secx)—x2—x+—x) )
o
28. Sol }

1
A:Tﬂ—xfdx+(2x—b@ﬁu+j%dx
0 2

W | P —w | N

w|

1 1 1 4 32 1 2 1 8 2 2 37 54+18-37 % 17

"3 9'8 9 81 9 8 3 81 3 9 81 g 8 2

29. Sol x=-y?
X=y—-6

\4

y-6=-y?
y=20ry=-3

4

11



30.

31.

32.

2

A= j(yz—y+6)dy

-3

3 2 2
3 2 73

B oi12-942 18 =182 17 >
3 2 3 2 6 6

1%—41:61
Sol y=x*-6x*+8x
=x(x-2)(x—-4)

4

A= .Zf(xg’ —6x? +8x)dx +.|.(6x2 -x3 —8x)dx
0

2

x* ’ x* )
= = =3x®+4x% | +|2x® ———-4x?
4 4

0 2

=4-16+16+128-64-64-16+4+16 =8
Sol y=xP,x=1&x=D

b
S= Ix’pdx
1

x> T
B L'_ pi|1
b'* 1 1-b Y

“1-p 1-p  p-1
As b—>w (p>1)

X*+x-6=0 LoX=2

12



=5—[2@—6@—%+12}+[%—9+18—3+x/€—6}

=5—[—4\/€+2—;}+{6+%—4x/€}

:5_§+£

3 2
_30-56+63 37
- 6 6

33. Sol x*+y?<64 and y* >12x
12x + x> =64
x?+12x-64 =0
X=4

A= 71(8)2 - ZH\/@dx +j\/64 —xzdx}

—64n—2 [Jﬁ[x”ﬂi XET

0

=647r—2:(2\/§x8x§)+32(2j—2x4\/§}

=642 ¥+%—8\/§}

=64n-2
3 3

_8x/§+32n}

_ g4 16V3_64n
3 3
128n-16+/3

3

34. Sol Asyoumust beknowing, (.11

+ {325in15+ X——
8

>
>

A
v

«(21)

©off

(Z}O)

13



The Area under a parabola from it’s

vertex along is axis as shown is 3 Xy.

1 (Area of
2 | Rectangle

Case 1 :-
=1
y
suilll |
2
2 3
(2 =1 ==
e A
y? = 4ax (a € R) (any parabola with axis as x-axis and vertex at 0)
3 9 9
2,— — = =—
It passes through [ 4j Hence, 7= (4a)(2) = a 128
Y T

Case 2:-  x” =4day

3
passes Through 511

L -(4a))
e
9y

4

9
Hecne, the 2curves are ,X2 = Ty and y2 =

35. Sol y:x(x—l)2
x}2-2x*+x-2=0
(x2+1)(x—2):0

A=j(2—x3 +2x2—x)dx
0

9a

32°

14
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