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fopae ey

(focus)
(directrix)
(eccentricity) e
e=0 (circle)
e=1 (parabola)
O<ex<l (ellipse)

e>1 (hyperbola)



(Parabola)




(Parabola)

x? = 4ay

1. , (0,0)

. ,(0,a)

1. Yy = —a
\V2 x =0
V. = 4a
VI. Y =




(0,0)
(major axis) = 2a
(Mminor axis) = 2b

(+ae, 0)
'y =0
x =0
x = t(a/e)

2 = (a2—b?) ] a?

=2b%*/a

a>>b

Y O | [ —— O -

=
| .
)
3
Q
-
9

latus rectf

N7

diregtrix




'@"@@ (Ellipse)

2 2

: % + % =1, b>a
(0,0)
(major axis) = 2b
(Mminor axis) = 2a
(0, +be)




(hyperbola)

- x2/a? —
y2/ph2 =
=1

axi
s of symmetry

‘ O



A fqarenSisadax2+2hxy + by?+2gx+2fy+c =0,
MG OB PL PP |

e A:Fsif)g . SRMErSTNFA GO
g f ¢

1992« ,IMa =b,h =0

3 | ]Iz, I h2—ab = 0,A+ 0

© | G9gereq , AWM h%—ab < 0,A# 0

8 |3lﬁl§@(hyperbola)§@ W h%—ab > 0, A+ 0= |



ST T
).y? —6y-8x + 25 =0 , ,

,y>?—6y-8x+25=0
= (y — 3)?=8x — 16
=>(y—3)2=8x-2) ..(0)
x—2 =X y—3 =Y
~()=>y?=8x>=>y*=4.2.X

y? = 4ax ,a = 2
X=0>>x—-2=0=>x=2,y=0>2y—-3=0=>y=3
=(2,3) [Ans.]
x=a>x—2=2=>x=4,y =0>y—-3=0=>y=3
=(4,3) [Ans.]

=4a =4.2 =8 [Ans.]
xXx=a=>x—2—-2=0>x—4=0[Ans.]
,y=0=>y—-3=0 [Ans.]
x=—a=>x—2+2=0=>x =0 [Ans.]



).16x%+25y% = 400 | ,

,16x%+25y2% =400
= x%25+vy2/16 =1
a =5 b =4
va>b ~e’=(a?—b%/a*? = 9/25
= e = 3/5 [Ans.]|
= (+ae,0) = (£3,0) [Ans.]
= 2b%la = 32/5 [Ans.]
X = Xae > x = 13 [Ans.]
X = (fa/e) > x =+ 25/3 |Ans. |



4). x* —3y*—2x = 8

x> —3y>—2x = 8
= (x2—-2x.1+1)—3y2 =8+1
= (x—1)2—-3y> =9
> (x—1)?2/9-y%/3 =1
ca?2=93a=3:b2=3=>bh=+3
v e’=(a’?+ b2 /a? = 4/3
e = 2/V3 [Ans.]
x—1=0=>x=1,y =0
=(1,0) [Ans. ]
=2a = 6 |Ans.]
=2b = 23 [Ans]]



AT AT

). (1,1) 3x +4y = 1

P (x,y)
p PS PM
PS = PM

3x+4x—1

> V(G — 12 +(y - 1)2)= 22
=>(x—1)2%+(y—1)°%= Bx+4y—1)2/25
= 25x%+ 25y? —50x — 50y +50 = 9x? + 16y> + 1 + 24xy — 8y — 6x
= 16x% — 24xy +9y?> —44x — 42y +49 = 0
= (4x — 3y)? —44x — 42y +49 = 0 [ans.]
4x —3y+k =0
(1,1) ,
2 4(1)—-3(1) +k = 0
= k = —1

4x—3y—1 = 0 [ans/]



ST ST

6). x2 — 2xy + y? + 2x — 4y + 3 = 0 Ww"
(PGB BT TAANS |

SGE: x4 — 2xy + Y4 +2x— 4y +3 =0

g@tda =1,b=1,c=3,f= —-2,9 = 1,h = —1

1 -1 1
a h g
Ll 1 L4 =18-H+1(-3+2)+12-1)
g [ ¢ 1 _p 3| =11+l
=-1
A+ 0 a3

h*—ab=(-1)*-11=1-1=0
2A# 0 @R h* —ab = 0
A PRISHBIEE Rt R iR EIs



WA TS

y?>=8x — 8y ,
5x%+30x+2y+59=0
(_1,1)

x—y+2=0

(£1,0)



). x? —8x+2y+7=0 ,
).(—4,—1) x+2y+2 =0

). 3x2—4y% +12x+ 8y — 4 = 0 e’
FCTO[ TS |

). p
1 (6,4) ,

(LA AP N
x2 y2
p 25



PRIKER

x*? —8x—8y+36=0 , ,

16x%+9y? =225 TAFSACLIHS!, JREICHA 8 FY SCHAES
fadfr = |
x% + 5y2 = 20 (SRR PTG

(_213)
x—y+7=0 %



y? — 2y +8x —23 =0 ,

25x2 + 16y2 = 400

(3,4)

(i)3x%2 —4y? +12x+8y—4=0
(ii)5x% + 5y 4+ 2xy + 10x — 22y + 39 = 0
(iii) x?+y%2 —2x—4y—20=0









(

d3y
dx?

)% +3x?

d?y

dx?

+x3(

d
d

y

—2)*+y=0
X



- . Iog(ﬂ) = ax+ by
dx

Iog(%) — aX + by
X
dy

or — eax+by
" dx
d
or, y — eax_eby
dx

or,e®*dx = e "Ydy
or,e*dx —e "dy =0
or,jeaxdx—je_bydy =0

eax e—by
or, —+ + C =

a
- be®>* +ae ™™™ ++A=0




xdx+ ydy =0

xdx+ ydy =0
or,_[xdx+jydy:0

2 2

or,—+y—:c1
2 2

or, X" +y’=c

5

d’y _d’y . dy,,
-2 + +y=0
dx’>  dx? (dx) y

=3 =1

d’y

d
3 +3(di)4 +y=0

=3 =1






sin‘l(%)=x+y

sin_l(%) =X+ Y

or,ﬂ =siNn(X+ Yy)
dx

\V; -
or,— —1=sinv

adX
av ]
or,— =1+sInv
X

dv
or, . — dX
1+sIinv

(A—sinv)dv

'@A+sinv)(L—sinv)

Let,v=X+Y

or,ﬂ =1+ﬂ
dx dx
Or,ﬂ — ﬂ_l
dx dx
= dX



(1 sin v)dv

I, = dXx
1—sin®v
(1 smv)dv —dx
COS® V
or, (—=— — MV yqy — dx

Cos’V CcOoS°V
or,."(sec2 v —tan v.secv)dv = _fdx

or,tanv—secv=X+¢C
or,tan(x+Yy)—sec(X+Yy)=X+cC



1.ydx—xdy =0
2.(x+1)dx—ydy=0
3.tan xdy = cot ydx

4.(x-y)’ Y _ g
dx




1d(d)=0
X
2.(X+y)dy+(x—y)dx=0
3.(x+Y) dy_ a’
dx



2
1_ﬂ+\/1 y2:0
dx V1-x

xdy—ydx:O

X“+y°

2.XdX+ ydy +

3.%+1=eX+y
dx

5 Y _ X{1+y)
dx o y(L+x?)










(Homogeneous Differential Equation):

M(X,y)dx+N(x,y)dy=0 M(X,y)
N(Xy)

dy/dx=f(y/x)
Y=VX \Y;

v+xdv/dx= f(v)



dy
(X*+y?) =L =xy
dx
: 2 >\ dy
(X“+y")—=Xy Let, y = VX
dx d v
or Y _ Xy or—y_v+x—
"dx X2 +y? X X
dv VX Z Y;
or,v+ X — = =
X X°4VX 1+v
dv V VA
or, X — = ——V = ’
X 1+vV 1+vVv
2
or, = 1V gy X _Lyay



dx _ dv
—=—jv 3dv—IT

X
or,log x = 12 logv —logc
2V
or, L = log(cvx)
2Vv°
or, X* = log(cy)
2y~

X2

or,cy =e*?

2



1.y° +x2y: xyﬂ

dx dx
2.(X+y)dy+(x—y)dx=0

dy

3.2X+VY—
Y dx



1 dy _ y(x—2y)
dx XxX(x—3y)

2.xdy — ydx = 1/x? + y?dx
3.(X—y)dx=(X+y)dy
4.ﬂ _ 3IX—4y -2

dx XxX—4y-3
5.(Xx+y—-3)dx=(3x—y-1dy










- xdy + ydx =0

£, M (%, y)x+ N(x, y)dy = 0, then, S =

oy  OX

£, M (x, y)ox+ N(x, y)dy =0,then, o &

oy  OX



(2xy +5)dx+ (x> +7y+8)dy =0

= 2Xy +5 N =x"+T7y+8
oM — 2% o1 FﬁN = 2 x
ay ¢ X

oM ON




_ - M(X y)dx+N(x,y)dy=0

?

jM (X, y)dx+jN(xO)dy:c

dx+ dy _0
X+Yy

dx + dy _0
X+ Y
or,d[log(x+y)]=0

Or,jd[log(x+ y)]=logc
Or,log(x+yYy)=logc
or,Xx+ Yy =c(Ans.)



- (XF—4xy —2y?)dx+(y® —4xy —2x%)dy =0

- M =x?—4xy —2y? N =y* —4xy —2x°
M
or,a—M:—4x—4y Or,a—=—4y—4x
oy OX
oM 6N
8y ox

j M (X, y)dx+ j N (x,)dy =c,
or,j(x2 —4)@/—2y2)dx+_[y2dy =,

2 3

or,%—szy—Zw2 +y—:<:1

3
or, X’ =6x°y—6xy° +y° =c(Ans.)



1.xy— (x> +y?)dy=0
2.(2x+3y—-5)dy+(3x+2y-5)dx=0
3.(2x+3y+4)dx+(3x+4y+5)dy=0
xdy +ydx

0
X +y°

4.xdx + ydy +




1.(x* —ay)dx+(y* —ax)dy =0
2.(4x+3y+Ddx+ (3x+2y+1)dy=0
3.(2x—y+1Ddx+(2y—x+1)dy=0
4.(x+ y)(dx—dy) =dx+dy

5.xdy — ydx = /X2 + y*dx










d
d—i:_l_ py =Q
P Q
P Q X

py=Qy",7 =1

I.F=eI

pdx






. pdx

|.F =e

dx

— e' 1+ X

— etam_lx (AI’IS.)






tant x

~1
etan‘lx dy | ye _ tan - X etan‘lx
dx 1+ x° 1+ X°
1
d . - etan X
or,—(ye™ *)=tan " x. >
dx 1+ X
. etan‘lx
c>r.jd(yetan ) = Itan‘1 X. —dx
1+ X
Or, yer'x = [ zerdz i’
! or dz 1

"dx 14 X2



tan ™ x

or,ye™ " =ze"—e" +C
-1
or,ye'™ ¥ =(z-1)e’ +c

or, Y™ * = (tan " x~1)e"™" * +c(Ans.)



dy
2. = — X
d X Y
dy
S3.(Xx+ vy +1) — 1
dx
dy _
q. | — e =
dx Y
dy \'% 2
5. = —
d X X Y









: (1) t
f(t) L{f(t)}

o0

L{f (t)}=F(s) = j f (t)e *tdt
S S

f(t),9(t), h(t), x(t)
F(s).G(s),H(s), X(s)



£(0) F(s)=L{j1)}
f(H=1 F(s) =%
IORY F(s) ==
f@O=r F(s) = =
f(&)=e" F(s)=
S—d
f@O=e* F(s)= —
sS+4a
f(@)=t"e" F(s)= (s _z)ml
f(t)=sinat F(s)=— f .
f(#) =cosat F(s)=———




J (1) F(s)=L{ft)}
f@=sinhat | F(s)= fal
f(®)=coshat | F(s)=——

5 —d
f(t)=e"sinbt | F(s)= oo a.; 7
f(t)=e“cosbt | F(s)= Cs _Z}i 52
b
f(f)=e“sinhbr | F(s)= Goa B
£(6)=e® coshbt | F(s)=——r

(s—a)’ b’




: (1)
f(H)}=F
F(s) L{f(t)}=F(s) L)



tﬂ_l
[ﬂ—l]lj _11 2? 31
Eﬂftﬂ-—l
n}_{n—1u

6. L7+ - = cos bt
[ s* + b7 )
[ 1
L . — —ginh at
! | s2—a?] a
8. 71 23 E}Zfsnshat
| s° —a
| 1 1
-1 L o
9. L 4 (s—ﬂ.]ﬂ-l—h?}_gﬁﬂ sin bt

L
0 {u—aﬁ+m

§—1a

} — ™ cos bt



()
()LD

o0

L{f (t)}= j f(t)e *dt

0

e—St .
Is
S

S L) = Tl.e—stdt =

:—l[e‘w —e"] :—E[O—l] 1
S S S



() L(t)

L{f(t)} =Ojo f(t)e™dt

S L(t) = jte © 4= jle‘stdt
1 e‘St 1.
=0+>[—I7 =——[e™” —¢’]
S —S S

= —%[0—1] = %(Ans.)
S S



(iii)L(eat)

LT (1)}

b=
0
. L(eat Teat ~stdt — J‘e (s— a)tdt :[
0
[e™

(S a) (S a)[o 1]_:(AHS)



(iv)L(sin at)

1
sinat=—(e™ —¢™
21 ( )

L(sin at) = E{L(e"’“) —L(e™™)}

I S
21 s—la s+iat
1 _s+ia—-s+ia, 1 2ia a

X = Ans.
T 2iY(s—ia)(s+ia)’ 2i s’-i‘a’ 7, oz (ANS)



(V)L(t° —3t° + 2t)

L(t° ’—3t2 + 2t)
= L(t°) —3L(t°) + 2L(t)

3l 2! 1
— g3+ 332+1 | 28_2
6 6 2
= — =~ +— (Ans.)



(vi)L(cos” 3t)

L(cos® 3t)
1 2 1 1
== L(2 COs“3t) = > L(1+cos6t) = E{L(l) +L(cos6t)}

1 1 S 1.1 S 1 s°+36+5°
2{3 5° +62} 2{3 32+36} 2{ s(s” +36)

5% +18

" 5(s% + 36) (Ans.)




(@) f(t) =6e ™ +e* 45 -9
(b) g (t) = 4 cos(4t) — 9sin(4t) + 2 cos(10t)
(c) h(t) = 3sinh(2t) + 3 sin(2¢)

(@) f(t) = 6e " +e* +5t* -9

L{f(O)Y=6L(e" )+ L(e’)+5L(F)—9L(1)
1 1 3! 1




(b) g (t) = 4 cos(4t) — Osin(4t) + 2 cos(10¢)
L{ig(t)} =4L(cos 4¢)—9L(smn 47)+ 2L(cos 10¢)

G(s) = 4— 9 ! 42—
2+ 2+ 2+(10)
- 4s 36 25

= - +
2416 s2+16  s2+100

(c) A (t) = 3sinh(2¢) + 3sin(2t)
L{h(t)} =3L(smh 2¢)+3L(sin 2¢)

2 2
H(s) = 3 3
(=) s2 — (2)? N s2 + (2)?

6 6

o s2—-4  s244




L[ 2 — 1=L71 (S+2)2_5]
S +4s+13 (s+2)°+9
= L > +22 2 > L™ 32 2:I
(s+2)2+32 3 '(s+2)°+3
5 3
_ e_2t L_l S e—Zt L—l
o323 Lo 57!

5 i
— e %' cos3t — 3 e *'sin 3t

= %e” (3cos3t —5sin 3t)(Ans.)



() y—y:eat,when,y:—l,tzo

dt
Let,y = f(t) %_y:em
ﬂ: f(t) or, f (t)— f(t)=e™
dx

L(y) = L{F (3= F(s) O HF O -L{FMO}=LE")

or,sF(s)— f(O)—F(s):L

OF,(S—l)F(S)=i+ f ()




1

or,(s—1F(s) = —1
s—a
or,F(s) = L _ 1
(s—1D(s—a) s-1
1 1 1 1
or. L(y) = a—l[s—a_ s—l]_s——l

1 1 1 -1 1 -1 1
or,y:E[L (E)_L (E)]_L (a)

or,y 1 (e* —e')—¢'
a—1

or,y :i[eat —e' —ae' +e')
a—1

or, y :il[eat _aet]



(i)e’" +3t° —4cos3t +sin 4t
(i) sin” 2t
(111) cos2t cost

y —3y +2y=4e* when,y(0)=-3,y (0) =5



(a) f(t) = ¢t cosh(3t)
(b) h(t) = t% sin(2t)

() g (t) =t
8

s —6s + 25
6s — 4

()

A

11
)32—4s—|—20
S

(s +2)°

)

Gii

y —3y +2y =4



(i)L(4cos’ 3t)
1
(s+2)"

iy 1 S
(L [(s+3)2 + 4

(i) L[ ]

]

(i)%—y:e“,when, y=-1t=0

(ii)y +y=t,when,y(0)=1y (0)=-2



bs — 5

F(s) —
(=) F(s) s* 4+ 7
1 — 3s
(B) F8) = sy o1
38 — 2
@C(8) = 50 6s—2
() H(s) — — 27

g2 — 35— 10






