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Chapter-1
Calculus

Calculus:

Plotting of functions. Approximation: Taylor and binomial series (statements only). First
Order Differential. Equations exact and iexact differential equations and Integrating
Factor. (6 Lectures)

Second Order Differential equations: Homogeneous Equations with constant
coefficients. Wronskian and general solution. Particular Integral with operator method,
method of undetermined coefficients and variation method of parameters. (15 Lectures)

Q1: State Taylor’s theorem
Sol:

If a function f(z) is analytic at all points inside a circle €, with its centre at the point @ and
radius /. then at cach point z inside .

L@ s L@

f(z) = fla)+ [akz —a)+ — (z—a) (Z—a) +i

il

Variable separation method

If a differential equation can be written in the form

F()dy =¢(x)dx
We say that variables are separable. y on left hand side and x on right hand side.
We get the solution by integrating both sides.

Working Rule:
Step 1. Separate the variables as  f (y)dv=d(x)dx

Step 2. Integrate both sides as J‘f (v)dy = !‘3(1 Jdx

Step 3. Add an arbitrary constant C on R.H.S.
Q2: Solve:
dv _ x(2logx+1)
dx  sin Y+ yeosy
Sol: We have,
dv _ x(2logx+1)
dx  sin Y+ yeosy

Separating the variables, we get
(siny+ycosy)dy={x (2logx+ 1)} dx

Integrating both the sides, we get j (siny+yeosy)dy = f{ x(2logx+1)jdx+C
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—cnsy+ysiny—j{1} sin ydy = 2[10gx-xdx+jxdx+c

2 2 2
i —c05y+ysﬁ1y+cmy=2[lﬂg_r-%—jl~x—d{l+%+c

x 2 |
X x?
= ys-i.uyzf-’.logx-T— [xa’x+—+C
2 U
— ysiny=2logx-———+—+C
= vsiny=x"logx+C
Q3: Solve the differential equation.
I4£+_r3y= —sec(x v).
dx
Sol: we have,
{d
< d_y+ x3y = —sec(xy) = 1‘3[ I—y+}-‘ =—secxy
dx \dx
Pu = ﬁ—lﬂ ’ TSE——EECV
Ly Y= dx dx 2P dx
L =—d—'}- g Jcnsvdv:—rﬁ+c
secy 2 J 2
— 5111"’=§+': =5 SI Xy = EIE-I-E.‘
Q4: Solve
cos (x + y)dy = dx
Sol:
_ dy
cos (x + y) dv = dx = — =sec(x+ )
dx
On putting x+y=z
= dy d:z
So that 1_ﬂ:ﬁ - &Y BEE
dx dx dx de
L2 l=secz €7 _Jisecz
d X = dx
Separating the variables, we get
dz
=dx
l+secz

On integrating,
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f COSZ r [ 1
d- = | dx 1- dz =x+C
Jroosz+1 --l = J ! cosz+1]
| |
[ I= { gr=x3:C
) 2cos’ = —1+1
\ 2
J {1—— Seet = |dz—3.'—C — —tan;:x—{?
! .-‘I =
X+y _
X+ y—tan =x+C
2
}:—tmx+'}I=C‘

HOMOGENEOUS DIFFERENTIAL EQUATIONS

A differential equation of the form E = f(x.p)
dc  d(x.y)
is called a homogeneous equation if each term of f (x, y) and ¢ (x, y) 15 of the same degree i.e.,
dy 3xy+ e
E 3 3 4x y
o v
In such case we put |y = vx. and T

The reduced equation mvolves v and x only. This new differential equation can be solved by
variables separable method.

Q5: Solve the following differential equation
Qu+x)y=3y"+2y
Sol: we have

dy 2 dy 3yt +2xy
p+ D) — =3y A2y — o T
2y +x7) - i agir

dy
Put y = vx so that —=Vv+x—
3 VX SO a e =
On substituting, the given equation becomes

dv 3t 2w 42w
V+x—= —=
dx 2vx” +x° 2v+1
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dv 3 +2v-2v7 —v l_cfv viay g Qv 1)
X—= =
w dr 21=—1 = Y& v+l 2
" 2v+1)
= de‘ _[_ — log (v +v) log x +log ¢
_'_ ]1 'I_J
=" V+v=cx = '}—j—“—=ﬂ’f
X
= Y ry=
Q6: Solve the equation:
? Y ysin?
rox B s (1)
Sol: Putting
=vx in (1 ltﬂ—‘r“"‘qrﬂ
v =vwx1in (1) so tha Y T
dv \
V+X—=V+ X5V
dx
X 1:—Jr;t-".itn; v—*-:.im‘
dx = dx
Separating the variable, we get
fﬁ? =dx == [casecvdv=jdx+(.“
sin v
1 tanv %) log tan Y _x+cC
0 —=x+C —— =
= 5 = oy
Q7: Solve:
@_ x+2y-3
dx 2x+y-3
Putting
x=X+h v=YV+k

The given equation reduces to
dY (X+h)+2(Y+k)-3
dX 2X+h)+(Y+k)-3
_X+2¥+(h+2k-3)
2X+Y+Q2h+k-3)

Now choose hand ksothat h +2k-3=0.2h +k-3=0
Solving these equations we geth =k =1

|d1r—

.

b | =

https://alllabexperiments.com

dx

X

= | b
W .

(D)
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dY X-+1Y
dX 2X+Y - (2)
dY dv
Put ¥=v X. so that E:”‘*XE
The equation (2) 1s transformed as
—— dv _X+v X 1+2v
dX 2X+vX 2+v
dv _1+2v _1—1-?2 (2+v dv—d—X
dX  2¢0\ 28V v ) st X
P i@\ 8 4 di
=3 5 1+v) N5y | (Partial fractions)

On integrating. we have

1+ 5
lo =logC" X~
= g(l—v)3 g =
1+£
X : D 5
fijal )
=
Ll X
Put X=x—-land¥=y-1 —
Q8: Solve:
(x + 2y) (dx—dy)=dx +dy
Sol:

%log{l +v)— %Iog{l —v)=logX +logC

l+v ¥,
e o
(1-v)
X+Y
] y}fc2 of X+¥=C'x-2p
THp=2=aglx—ypP Ans.

x+2y)(dc—dyv)=dx+dy = (x+2y—-1dx—-(x+2y+1)dyv=20

dy x+2y-1
dc x+2y+1

(1)
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H £ 2 e [L2) (Case of fail
ence 4§ e LE:EJ ase of failure)
Now put x + 2y = z so that 1+ }ﬂ E
dx dx

Equation (1) becomes

1dz 1 z-1 dz (:—I}_l 3z—-1

M

2dx 2 z+41 dx z+1 z+1

On integrating. %— giﬂ“ (Bz-)=x+C
3z+4log(3z—1)=9% +9C

= 3(x+2y)+410g(3x+15}!—1}=9x+9C

3x—3y+a=2log(3x+6y—1)
LINEAR DIFFERENTIAL EQUATIONS

L¥ipy=0
X

Q9: Solve:

(x—l)ﬁ—;,cex(xﬂf
dx

Sol:

av

o ¥ g x+1)

de x+1

Jede, PR

Integrating factor = e “**1 = g OB _ Jlog(x+]) ~28

L. 1

The solution 1s Y= j * e dx
I—
Y _iC
x+1

Q10: Solve a differential equation
(3 —x)j—y—(Exz “Dy=x"-2x +x.
X

Sol: We have,
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(x° —x)j—y—(sz “Dy=x -2 +x.
x

dy 3x7 -1 ¥ -2 +x dy 3x-1 :
_ = = _ = x- —
dx xg—xJrJ X —x dx xg'—_ry
[ 301,
[F = o Px _ loet®=x) _ Joet*-™ _ 31
X —-x

Its solution 1s

- T 2
,1={I.F.}=IQ{I.F.}0&'+C = P[ J = jl 1dx+C
= g
2
. jl—_l o ¥ ‘ld
i = |—dx+C
= O =—x I(xz—l) = ©Ex J x
y
=5 3 =logx +C 53 y=x-x)logx+ (x> —-x)C
X —x
Q11: Solve:

dy + y(x +y)dx =0
Sol: We have,
x’dy +y(x +y)dx =0

2 ldy 1 1
dx  x ¥2 yodx  xy x
1 dy dz
Put _i=z so that ;2 3:5
The given equation reduces to a linear differential equation in z.
dz z 1
dx x b
1
I.F.= e_ [?ﬁ = g loBx _ Gloglix l
X
Hence the solution is
1 11
:—=j——1.—dx+C — i:j_x—-* dx+C
X xr X X
-2 1 1
1 X - _C
= _;: —_—+C‘ = Xy 252

Q12: Solve:
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@—m=(l+x}exaecy.
dx l+x
Sol:
dy tany 5
e — =(l+x)e secy
dx 1+x ( ) s
dy  si
cnsy;l— s A (1+x)e"
de: Lt V8 VR N\ N (1)
: d=
Put s ¥ =z, so that cos '£=—
» i o
b : 4 =z =+
(1) becomes Rgh-w 1
L = g_‘l de = g_'lng(l-hxj — Elo'g}{-x = —1
1+x
1 [ w 3 %
Solution is Bo——= | (1+x)e". dx+C=Je dx+C
1-x 1+x
s . B
1+x

Q13: Solve the differential equation.
ylogydx+ (x—logy)dy=0

Sol: We have
yiogydr+(x—logy)dy=0
E: —x+logy - E_ -x _ logy
dy  ylogy dy  ylogy ylogy
dx X 1
_+ — e T
dy ylogy 'y

{ -llw - 1 ;
LE, =¢ %80 " — gloalery) _ log y
1
Its solution 1s xlogy= j¥{iﬂg v)dy

(logy)” e

xlogy=

=

Q14: Solve

f'sﬁlﬁ—ﬂcos 6=’
do
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Sol: The given equation can be written as

F . 3
——cosB+prsnb =p°
do - (1)

adr -
Dividing (1) by 72 cos8. We get —T 2 E+r ! tan B =sec®

Putti -1 st A= Sy,
itting £ = o0 that 70 do in (2), we get

—+vtan B =<ecH
do

[ tanBd &
il E} - Elogseca

=secH
Solution 1s vsecH = js&c B.secB+C — vsech= “secz Bde+C
sec
- tan9+C =% 7 =(sinB+ Ccosh)
1

" sinB+CcosH

EXACT DIFFERENTIAL EQUATION

An exact differential equation 1s formed by directly differentiating 1ts primitive (solution)
without any other process

Mdx +~ Ndy =0
1s said to be an exact differential equation if 1t satisfies the following condition
oM _ 6N
o  ox
where XM

denotes the differential co-efficient of M with respect to y keeping x constant and oN .

S

cy

éx
the differential co-efficient of N with respect to x, keeping y constant.

Q15: Solve
(5x* + 3% — 207 dx + 2y — 35 - 5 dy =0
Sol: Here
M=54+3%7 - mf N=2y - -5
éM c

= 6x%y — 6x° Y = 6xy — 6x°
C-j_r - 'I:P s Eﬁ- . gt
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. éM ¢N : N
Simce. —— = —, the given equation is exact.
v cx

Now IM dx+ j (terms of NV 1s not containing x)dy = C

j[5x4+3x2y2—21_?3.}dx+_‘.—5y4aﬁ/=C
= X+ 13},1 - x2y3 = ys .
Q16: Solve:
[1+log (x y)]dx + 1+£:|a‘u=t]
I
Sol:
[1+log(xy)]dx+|1+— dv=0

| 2]

which is in the form M dx + N dj» =0

M=[l+logx+logy] and . o
1
eM 1 eN 1 cM 6N
= —=— and = —=— = e
&y x Yy @ o

Hence the given differential equation is exact.

M dx+ f N (terms not containing x)dy = C

=+ Splution is J
¥ constant

¥ constant

j'(1+1ogx+1agyjdx+j'dy=c
— x—j logxcir+j logydx+y=C sl

Now. J. log xdx = Ilog x.(1}dx =(logx)x— j{% (log x)x} dx =xlogx— jéx dx
= xiogx—jdxleogx—x =xflog x—1]
Equation (1) becomes = x+xlogx—x+xlogy+y=0C
x[logx +tlogy]+ty=C = xlogxy +y=C
Q17: Solve:
(2xlogx—xy)dy +2ydx=10 (1)

Sol:
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M= 2y. N=2xlogx —xy
cM cN
==, —=2(1+logx) -
& x B9
éM éN
o gy ox 2-2-2logx+y —(2logx—y) ——l—f{ﬂ
N 2xlogx—xy x(2logx—y) x
F 1
1F ol _ IS iopr gt a1
x

1
On multiplying the given differential equation (1) by L We get

2 2
—J‘jdx—{ﬂngx—y}@zﬂ — [—ydx+j—ydy=f

dox
= E_L']Dgx—?yz =€
Q18: Solve:
0+ 2y) dx + () +2)* —dx) dy =0 (1)
Sol:
Here M = y4 + N= 1}13 + ?.y“ —4x
cy éx
cN cM
e R 3 3 3
& g _O0P-9-(@F+)_-307+2)_ 3 _ .o
M . N 3,9 ' =
yo+2y Wy +2) )
. |
[F = e-l fody. _ EJ?“? _ g3y - ey yo = La
¥

"

1
On multiplying the given equation (1) by F we get the exact differential equation.

i

t}.‘—i{} ld_l'-l— x—ly—il—;]aﬁ)=ﬂ
i y

/ 3 y | - -'
”}—yz}dxﬂ—jlyab’—c = ¥ ]
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Q19: Solve
yoy+ 2N dx +x (v -3 dy =0 1)

Sol: Dividing (1) by xy, we get
y(l+2xy)dx +x(l—xy)dy=0 s (2)
M=yf ). N=xf ()

_ 1 B 1 1

M -Ny w(1+29) -0 (-x) 3y’

LE.

. we have an exact differential equation

On multiplying (2) by

sz;uz

i A i i A b

‘ 1_} +£ dx+‘ lj_i ) =1 — jl : +— dx—j—idy=c‘

L 3xTy  3x ) 3y 3y ) 3Ix“y  3x) 3y

1 2 1 1
——+—logx——logy=c ——+2logx—logy="5h

= 3xp 3 ° 3 2y = Xy § 2
Q20: Solve

07 - 2%) dx + Q2 —x) dy = 0

Sol: We have
(0 —2xy) dx + (207 = x)) dy =0

¥ (vdx + 2xdy) + x* (2ydx — xdy) = 0

Herem=0.h=2.a=1.b=2. m =2 =0 a=E=1

O+h+1 2+k+1 2+h+1 - O+k+1

f @0 1 P
=> 2h+2=2+k+1landh+3=2k+2
= 2h—k=land h — 2k = -1

On <olving h = k= 1. Integrating Factor = xy
Multiplying the given equation by xy, we get
(' —2xy) dx + (2 —xYy) dy =0
which 1s an exact differential equation,
2.4 4.2
j[l}:“—lx3y2)dx={? _ Xyt 2xy _c
2 4

I e I
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Q21: Solve:
d_y_ I3+}3
dx V-
Sol:

Here M=x+ yj. N=—x"

LE: =

1 1 1 )
Multiplying (1) by —7 we get —4{13 —Jﬁjdx—__‘(—ﬂ’_)ﬂt}' =0
x X X

f 3 ,12
= % + y_4 ‘dx—']—%dv = 0. which 1s an exact differential equation,
\ XN X x
f 3 .j
I l+y—4 dx=¢ = Iogx—}—3=c
T 3x
WRONSKIAN

We know that

yitx) aix)

W, v, x)= = g {5 () — ¥ (x) 3, (x)

Wi piex)

(DI (v, ¥, x)= 0. then v (x) and y_(x) are lingarly dependent.

(2yIF W 1:1-1. V.. x) = 0. then }’l{.'r:}. v {x) are linearly independent.

Q22: Check whether the following functions are linearly independent or not
et ens X, et sinx,

Sol: We have,
¥ =e'cosx y,=e' sy

Vi =e'cosx—e'sinxand ). = e“sinx+ e cosx
W Db e Cosx ¢"sinx
W ':.1"{ .!-":J' = i " =1 - o . .
Mo V2o gt cosy—e sinxy & 5Ny <& CosX
Ty COSXx 5N Xx
=g

COSX = SI1Y  SINY +Cosy
= &> (sin X, C0§ X + COS” X — §IN X . 0OS X + sin” x)
=g 20

Hence, e* cos x and ¢ sin x are lincarly independent.
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SECOND ORDER DIFFERENTIAL EQUATION:

Complete Solution = Complementary Function + Particular Integral.

- y=CF+PIL
Q23: Solve
2 J
Y g 1s5y-0
dx dx

Sol: Given equation can be written as
(D’-8D+15)y=0
Here auxiliary equation is m”> — Sm +15=10
= (m—-3)(m—-5)=0 oom
Hence, the required solution is
=€, e+ C IESI

I
L
Ln

Q24: Solve _
d’y _d
Y 62 .0y=0
dx dx

Sol: Given equation can be written as
(D’ —6D+9)y=0
AE ism*—6m+9=0 = (m—3)7=0 = m

Hence. the required solution 1s
y=(C, +Cx)e"

Il
L
%]

-~

Q25: Solve

2 '8
93 [ 4D 1550,
dx” dx :
and X=9Y 0
F= L and — T —= when x = U,
) dx  dx’
Sol: Here the auxiliary equation is

m+Am+5=0

Its root are —2+1
The complementary function 1s s
v=¢€ (Adcosx+ Bsinx) akh)
On putting ¥ =2 and x = 0 in (1). we get
2=4
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On putting 4 =2 1n (1), we have

y=e > [2cosx + B sin x] k)
On differentiating (2). we get

? = ¢ *[-2sinx + Beosx]—2e > [2cos x + Bsinx]
I
. =R [(—2B—2)sinx+ (B—4) cos x]

1 ¥
% = e P [(-2B-2)cosx—(B—4)sinx]

e

—2&™ [(=2B—2)smmx+ (B —4)cos x]
=g [(—4B + 6) cos x + (3B + 8) sin x]
. 2.,

But dy _dy

dx  dx?

e [(-2B =2) sinx + (B —4) cos x| = e [(— 4B + 6) cos x + (3B + 8) sin x]
On putting x = 0. we get

B-4=—4B+6

= B=7
(2) becomes, y=¢[2 cos x + 2 sin x]
y=2¢ > [sin x + cos x]
Q26: Solve
2 .
a Y 26D Loy =5
dx-  dx
Sol:

(D*+ 6D + O)y = 5¢°
Auxiliary equation is

m+6m+9=0 = m+3?F =0 =

m=—23.—3
CE. =(C;+Cx)e™
- 1 5 3% _ & P 5%
St ;L

T3P +6(3)+9 36

3x
w2 _3x  de
The complete solution 1s y=(C+Cx)e " +

36
Q27: Solve: |
(D + 4) y = cos 2x
Solution. (..D2 +4) y = cos 2x

aar 3 5 2
Auxiliary equationis m-+4 =10
m=x i,

CF =Acos 2x + B sin 2x
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1 (1. ' :
Pl = coslxy = x.—c052x=£[ —sin 2x ‘=£5m2x
_ 2D Fo4

D*+4

T . X .
Complete solution 15 y = Acos2x+ Bsin2x + o sin2x

Q28: Solve
(D’—4D+4)y=x" &~
Sol:
AE ism—4m+4=0 = m-2P=0 = m=22
CF.=(C,+Cyx)e”
1 3 % 1
Pl = _ o :El‘x - : xi
D —4D+4 (D+2y —4D+2)+4
a1 WO W 0| =7
= £ 5 X —e ._| T |= 54 R
D" Dl 4} 20
| y) 2 IS
The complete solutionis ¥ =(C; +Cox)e™ +e° I.j—ﬂ
Q29: Solve the differential equation
3 2 T8
d—';—?’d f—l(}éze"xsinx
dx dx” dx
A% i d . | .
Solution. —';—7 f+1ﬁ—y=€2x3mx — Dy —7D% + 10 Dy = & sinx
dx dx” dx ' ' '
AE s
m—Tm+10m=20 = (m—2) (m*—5m)=0
= mim—-2Y(m—-5=0 = m=10,2.5
9 e Cleﬂx +C'Eezx+C3€jx
PIL = : siny =€ 3 1 3 . sinx
~ Dp'-7p’+10D (D+2) -7(D+2)" +10(D+2)
2x 1 .
=e ; 5 ~ sin X
D +6D" +12D+8-TD" - 28D -28+10D+ 20
Ix 1 . _ o2x 1 :
=g —/——sinx =& 3 51N X
D'-D’ 6D (-1*) D-(-1*)-6D
2x 1 : Ix . Ty 1+7D . Iy 1+7D .
=€ —————— 51X =& SIMY =™ — gy =g ———————— smXx
—-D+1-6D 1-7D 1-49D? 1-49(-1%)
- - . Ix
=£‘2x 1+7D <

inx =2 (sinx +7cosx)
50
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Complete solution is

T L 5 g b
5 _ El‘r
— y=G+C e +C e +'._.—|:j (sinx+7cosx)
Q30: Solve
7 E—S:x
(D +6D+9)_}J’=?
Sol:
AE. ism’ +6m+9=0
(m+37=0 % =353
L —
CE=(C, +Cx)e
1 e | 3 1 1
Bl = 2 3 =€ 2 _3
D?+6D+9 x (D—-3)2 +6(D—3)+9
| 1 1 1
= " : 53 = E-3x_2(x—3j
, D" —6D+94+6D-18+9 x D
s i.r i Il - €—3x x—l \ E—}xx—l ~ E—Ex
D\ 2 | ) 2 2
E—Ex
Hence. the solution is y = (G +Cyx)e A
2x
Q31: Solve
2
d—f—zd—y—_}' =XYsimny
dx” dx
Sol: Auxiliary equation is
m2—2m+1={}01"m=1,1
CE =(C,+C,x) & |
1 . .
PI = —5———X-SInX (&% = cos x+ 7 sin ¥)
D*-2D+1
) il -
= Imagi art of ——————x(cosx+isiny) = Imagi tof ———x-€&"
Mgy el ( ) Ay RGOk —2D+11
= Imaginary part of " : -x = Imaginary part of " X

D+ —2(D+1)+1 D -2(1-i)D-2i
=)
: | 1
= Imaginary part of e“—_[l—(li—f}ﬂ——_ﬂz} 2
-2 21

= Imagmary part of (cosx+ismx) ‘ % Ii[l+(l+ﬂD]x= Imaginary part of %{ieosr—sﬁnx} [x+1+i]
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1 1 E =
PL = —xcnsx+—cosx—gsu1x

g ek )
Complete solution 15 y = (€} +C; x)e" + ;{x COSX +COSX —SINX)

METHOD OF VARIATION OF PARAMETERS

Q32: Apply the method of variation of parameters to solve
a’z_}'
ax’

Sol: We have

d* ¥
dx?
(D2 +1)y=tanx

. ) N
AE 15 m=-1 or m==i

+y=tanx

+y=tanx

C.E y=4cosx+Bsinx
Here, Yy T cos X, Y, =51 X
” . . 7 i 1 o
Y- V=V ¥, =cosx (cosx)— (—sinx)sinx=cos" x +sm° x=1

BL =y +¥p where

r — 3y tanx fSnYtanx
U= = a’.::z—'—
A T A O ) . L

= |(cosx—secx)dx=sinx —log (sec x+tanx)

dx = dx

CO5X . Cos X

| 3
¢ sm” X t1-cos” x
dx =_| _|—

V=

: y b ' s
Jj tan x i :jmsx tan x
YWY =YL 1

PI = u_jf-'1+v. ¥ |
= [ sin x —log (sec x + tan x) ] cos x — cos x sin x =— cos x log ( sec x + fan x)

dx = | SIN X dX =—COoSX

Complete solution 15
y =4 cosx+ Bsinx—cos x log (sec x + tan x)
Q33: Solve by method of variation of parameters:
dz.}' 2
T~ V= T

dax” l+e
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Solution. d"y —y= 2
dx’ 1+
A E. is (m—1)=0
mt = o m==1
CF=Cée+Ce"
I =uy; + vy,
Here. Y= e Yo e
and Vi Wy =V V=€ 0" =d gl =2
— P X 5 3
I£=I Y2 dx——J-E T Y |
Wy —¥y-0 W
LA c.rx_J' dx _Ii_;
% ITHe" e (1+e") e LTid

=| e dx— dr=—e* +log(e* +1)

[P I
[ N ret 2 \ 4 ) o
‘l.‘*’1-J’"2—.'*"1-Jf'z J—21+cf‘ J1+exdx log(i+e)

PL=wujy+v.yy=[—-e +log(e” +1)]e" —e " log(l+e")
= 1+ log(e™ +1)—e " log(e" +1)

Complete solution = y=Cie" + Che™ —1+¢&" log(e™ +1)—¢ " log (e’ +1)

Q34: Solve by method of variation of parameters:
d—Iy + Y =COSCCX.
e
Sol: Given equation can be written as
(D* + 1) y = cosec x
AE. 1s m+1=0 = m==i

CF=A4Acosx+Bsinx
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Here Y, = cos X, ¥y = s X

Pl=yu®y v

_ [—Yy.cosecxdx —sin X, cosec X dx
where = - : = - - T
Y- ¥5—=¥Y1- cos x (cos x)—( —sin x ) (s x)
. 1
— SN X . — dx
S X
COs” X +sin” x .
f v . X dx j COS X . cosec X dx
v: . —
WV =¥ cos x {(cos x) — (—sm x ) (sin x)
COS X . —
5111 X cot x dx .
= - ——dx = =log sin x
COS™ X +sin” X 1
PIL =wuy, + vy, =—xcos x + sin x (log sin x)

General solution =C.F. + PL
v=Acosx+ Bsinx—xcosx+sinx .(log sin x)

Q35: The equations of motions of a particle are given by
* dy
— L+t my=0 —~ —@X =
dr wmy = 0t ox =0
Find the path of the particle and show that it is a circle.

. d : .
Solution. On putting o =D 1n the equations, we have

Dx+ay=0 5:4T)
—ox+Dy=0 =(2)
On multiplying (1) by w and (2) by D, we get
aDx+ oy =0 A3
— oDy + D2y = )]

On adding (3) and (4), we obtamn
o’ y+Dy=0 = (D+a)y=0 .:3)
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Now, we have to solve (5) to get the value of y.
AEsm+ol=0 = m=-a' = m=zio
y=4 coswi + B sin wi _(6)

= Dy=—-4 o s of + B cos W
On putting the value of Dy 1n (2), we get — cx — 4o sin f + Bo cos ot =0
= ox=—- Ao sin ot + Bo cos ot
=h x=—A sin o + B cos of (7
On squaring (6) and (7) and adding | we get

¥2 + 32 = 4Xcos’er + sinlor) + B2 (cos’et + sinox)

= 2+p=42+ B

Thus 15 the equation of circle. Proved.




