-9
FAB® AHB0T

(Differenfial Equations)

(Important Formulae and Definitions)

1. AR et Wi # @A W, WeA W T WaA W Ow FAGEA Ui e @, @
IEHA THEH FEa § '

2. et srmme wilw w1 Hifc IR formA Semm Fiie B sEme B W B SR A T

3 Frdt s iR 9 U g R T i @ e w1 v $ SR Bt ¥

4. et e WHH 1 M IGH A0F T FHE I ¢

5. STEHE WHIHU 1 T Gl TF HT GO F 8 I I T

6. dx T U HaG x T FE SR dy B TR HSG 6 TEE O A A € 7 W IEH FA
4 1

7. x F WY YT F TH WS 3T () B Wig ¥ {)

8. TF YW s weiiE, e % = fx, y) @ ®9 § aifirenaa fre o1 W ¥, 5 A y)
IR O S S B 8, GEEY ST OHIR FeAr €

9. wem Hife w1 aw aﬁamwﬂw % + Py = Q% W& P9 O 3R AT x B Hew T1

YA 91

et 1 ¥ 10 7% & WAl ¥ wedss srEahe e @t Rife v g (g wffim @) §e
Re—
d‘y

w1 E“- +sin (y")=0.

. _ _
T T IS Wi ¥ Sufted seaae wife SEees %%lmwﬁaﬂi‘z4tlw
TR0 1 Tl 94 Saweril § ague el § yefae sawt wwa fonfim T &



496
W2, Yy +5p=0.

i mmﬁwﬁmmw&md} ¥ TEfT e Hife | ¥ 3l
yﬁagqamw%qa ﬁﬁwml%ﬁﬂﬁﬁmﬁwaﬂmﬁl@ﬂl

Y4 2
e 3. (ﬁ) +3s ———d —0
dt dr?

‘ 2
¥ T IEET W § SR ISR e sfasherst ‘;; ¥\ THHT TR W 2 %1

2

WW%@%ﬁa@awﬂ%m s
HHIE %1 96 = 1,

e (4] (2
-m4. [dxz + COS E =0.

2
T : 39 e gHiS § Iuftem S PR e ‘;xf ¥ sofee swEt wife = 2 qun
T4 HEH 1 AR U ST § 9gue T ¢, e TRl e aftafa ¥

2
¥ 5. Iz": = cos 3x + sin 3x.

Ft TREHTR UaE | § 99 39 IaE

T : 39 95 E Ui § UG S<UaH Sife ads d-y

aﬁaa—emtﬁw ﬁagqautﬁw%qa yaﬁaﬁmml%m W ITF THIE
F A =1, .
m 6. (ynr)z +(yn)3 +(yr)4 +y5 = 0.
T : 3 A GHIHT H SUtya SSUOH SIS SEEE 7 ¥ e A | =3 agn y &
A 2 ¥ Ui T e e WHI @ U = 2.
TR 7. y'+2y'+y =0,
T : T9 AEHd SHHW H Iuftum Iaa Sife Ewed ' ¥1 gafa swEt wifz = 3 am
HfF ' F WA | T O 39 Ve St Y U = 1.
A U8, Yy +y=e". '
T : TH e WHi # Sufes Seam Hife aawmas ) ¥ e sHal wifE 1§ v R
Y iR | ¥ o7 T STEEE HHGT FOAE = 1.
WER 9.y + () +2p=0. '
T : 39 Tehe A § S S HifE sEher 1 ¥t Taf o Fif2 2 & a g Hh
Yy’ B AR 1 ¥ 370 T IEHA GHE H AR = 1.



AT 2 AT | 497

T 10, y' + 2y +siny=0.
T : TH S TS | Iufead SeIaN Wi SaHE ' ¥ vafay e wif 2 ¥ T
y' & w1 ¥ o weﬁwmaﬁm—l

WY 11, HEHA THIERTUT (“'2”) +.(-@)z + sin (ﬂ] +1=0mumy:

dxt dx dx
(A)3 (B)2
(C) 1 (D) wfiowifim = &
F—(D) o = ¥
d’y _dy
9T 12, mvﬂlmw— —3; +y=03ﬁ‘ﬂa’lﬂ'%:
(A)2 B)1
C)0 (D) sfeiv =i
F-—(A) 2. '
Wyt 92

mlﬁlaﬁmmﬁmﬂm%mmmmmmm
AHH AT T 5—

‘J‘-‘?"'fl ymetl: yr—y =0

y=e+1
x a? m?m FTHET T W y =e (i)
Tz x B HRE IEHT T T

y'=¢€ (i)
m(ln)ﬁ%m(n)aﬁaaﬁm
: -y =& -
aq y -y =0
IM: y = + | FFHT THRW y’ —y' = 0 F1 T ¥ I
W2 p=x2+2x+C:y -2x-2=0,
o A B y=x2+2%+C
x @ Uel IEHeH FE W,

¥y =2+2

y-2x-2=0

ﬁﬁﬁmwmﬁwmw%l I
W 3. y=cosx+C:y +sinx=0, ‘
T I e y=cosx+C
x & U0y FEHTE FH W,

Yy =-—sinx

y +sinx =0

ﬁﬁﬁﬁ@mﬂmmw%l T

Xy
1+ x?
T : fem T T, =1+ 42

W4 y=V1+xT iy =



498

x F UG TFFE R,
d 3
t= —fl+x
-
1, a-l
=5(l+x)2 X 2x
x
R T
_x 1+ x*
1+ x2
Y 1+x2
i fF A T sEwE i o ¥ I
TS, y=Ax:xp'=p{x=0).
T : f ™ %, y =Ax
x B N F FFHAT FA R,
PEVES VES:
AT A @A R, y’=%
s W’ =y
St for T T sTae FHIEU 0’ = y (x = 0) T &4 ) I
W 6. y:xsinx:xy’:y+x-\fx'.z—y2 (x¢03ﬂTx>y3N'éII‘x<-y).
T - T = e ' y =xsinx
x B Y FEHET FA W,
y = lsinx+ x. cos x
Yy =sinx+xcosx ' (1)
- RO y=xsinx
2_ 2
3 sinx=l?l?-ﬂcosx= it 4
x X
sinx & cos x 1 AF (i) § T |
2 2
yo= Ly Y
X P
=y+x~.fx2—y2
X

a1 XY= yrxfx® -y

3 foF U U stEew THiERO w T B i



“mﬁﬁﬁ#mmmm|m9

TRT. xy=logy+C:y = - {xy = 1).
& : R T v xy=logy+C
x & Y I T R,
1
l.y+,u_y’=; xy
U Prxyy =y
m P =y -xyy =y (-
2
hd
Y 1
o u T EEE A e xy = logy + C. T
TH 8. y-cosy=x:(ysiny+cosy+x)y =y. '
™ : e wem y-cosy =x
x B NG IEHA T W,
(1+siny)y =1
yITM e A I FAR,

(v+ysiny)y =y

y—cosy=xﬂyﬁl'ﬂﬁ'&§ﬁ‘1?

(x+cosy+ysiny)y =y
374 (vsiny+cosy+x)y =y
< fie 38 e SR W T § I
TH9. x+y=tarly:py’+y2 +1=0.
@ : T v

x+y=tanly

x B WY SEHET e R,

w 145245 (149 =
= 1+ +yR =y
L 1+32+y)2 =0
T mﬁrm)ﬂy +P+I=0WMTAx+y= tan-ly%| I
W 10, y==\’a -x ,xe(—a,a).x+y%-0 (p=0).

T : o T we

Bt vl = WY R,
e ﬂ+ﬂ;£



500

x T UUY FEHE A W

x+2yy' =0
Ll x+yy =0
Slﬂzx+yy’=0$?’3'€ly=,fa2_x2 | I
UFT 11, 9 i are fadt 19t THITUT & S0 5 8 SUiad &8 < &l e e :
(A)0 (B)2 '
(©)3 (D) 4
F—(D) 4. _ ‘
e 12, @ wifE arer fadt st wfiToT & faftre o O suftere R sl v wE Y
(A)3 (B)2
©1 (D)0
F—(D) 0. ‘ A

wyEe 93

T 1 5 o T T s ST o A b ) v 3 g RU R A R
Frefta =T aTET i WHIETUT AT it |

WL S+i=l
a

b
Xy
: —_——t - =
& R, il |
x & AN IFHer FE T,
Lldy _,
a bdx

T x & TN ATHeT F W

1

dz'v "

= =0 Wy' =0
o7 T i e HHIH | W
U 2. y? = a(b? -x2). :
o fme ¥ =a(b’ - x?)

. v

x % Glg IATHe U R, 2y}}; =0-a2x=-2ax
. p(ﬂ) - :
1| M) = ...()

T x F WNE FTFeH F T

Ey) ()[4 _ y
y[drz]+(d.\')(d\') -4 ---(")_



YT & SFWErT | 501

wﬂar«:ur(ii)ﬁ(_i)wmiﬁm, | ,
d? &V
y(ﬁ]{ﬁf) o-a 1
dy S —-ax X
Yax
@]’ d_y] (éz)
€N x[(a’x +ydx2 ¥y dx
dzy (dy) | dy _
ab¥ xydx +Xx i a'x "'0
o Yy +x(P-yy =0
o T8 o sawmd |HE §)
W 3. y=ae™ + be ¥, _
wWRwmE ‘ y =ae¥ + be~%*

x & WY FEHEH FE R,
- %=3hru33‘1“—2be“2“r
. X
T x P UNY AGHeH FH W
, .
‘—;x—f~9ae3x+4be-2x
m@mmwmm(uﬁwm
dy d°
I5agt =25+~
. L 1 (d%y dy]
0 e = (d.‘x2 e
mmﬁ)aﬁs%wmm(n)ﬁﬁmm
d2

N R
l0be = 5 =35

d?y dy)
A _be-h 10(:1::2 3dx
FHH (iii) T (iv) § FRFEW (A) F 97 @A R

- YE2e). 3¢y 9)
T\ “ax) 10\ el dx)

2 2
: e{gag)ofo)

..(A)

(i)

i)

(i)

«(iv)



502

2
_s5dy _d
dx*  dx
dxt  dx
d’y dy
2 _6y =
a W dr y =0
q yu_yt_6y=0
3d: g8 I IgwHe wHH )
T 4, y=e** (a+ bx). o
T ey y = e (a+ bx)
= ge?* + bxe*
x & TRY AT 9 T STFHEA FA W
d
Zy = 26 (a + bx) + €2 (b)
=2ae® + (2bx + b) e~
T (i) T 2 A T F FHIHW (i) F § R W
_ N
- _ v Ix
e 2y =be
TEHT ATFA B W
d’y . dy
— 2 gpex
2 dr 2be
THEAW (iv) H AHH (iii) T 90T R W
d’y _,dy
d’ dx 2pe®
dy = I
-2 b
a7 ¢
d’y . dy (dy ] dy
— — __2 = —
dre? de 2dx Y 2dx
d’y &y
0 —T—4E+4y ={
= Yy -4 +4y =0
aTa: T i Tawe THIEw B
U¥H 5, y=¢* (a cos x + b sin x).
Ry y =& (acosx+bsinx)

x%ﬂﬁﬂﬂﬂﬂ'ﬁﬁmﬁm,

dx

-4y

(i)

(i)

(i)

(V)

(i)

=¢* (g cos x + bsinx) + e* (— asinx+ b cos x)



AT 3% ST | 503

. % = & [(a + by cos x — (a~ b) sin ] i)
T: x B TG RO TR W, '
: 2
% =¢* [(a + b) cos x — (g — ) sin x]
_ + ¢* [~ (a + b) sin x — (@ - b) cos x]
= ¢* (2b cos x — 2a sin x)
= 2e* (b cos x— asinx)
2
| %'% = ¢* (b cos x — a sin x) (1)
weftew (i) 3R (i) 9 A |
2
2 4y = @+ by oos - @@= Bysina]
=% [ (i) )
LY. JO
1| _ dxz 2dx+2y =0
= Y- +2y =0
&d; Fd anie awa T ¥ I

W 6. p-3140 TY TErg W Tyl T T il B o T Inel WO AT g |
T : TH T T WEEW A -5 oy Wy wwan § oo ot frowa ¥

(x—aR+y=a®
T x4+ -2ax =0 (i)
x & HY FEHRTT TR W ' | .
2x+2y% —2a=0
ki x+y%-—a=0
- a =x+yz




- 504
a T A FHIE () H @I W,

24,2 dy
+y =2 | =
Y x[x ydx) 0

dx
x2 + p? - 2x? =2xy— =9

dy
dy 2 2
2 —+x" - =
b | - y =0
= ey y +x2 =y

vt . @méwwmmﬁﬁaa&ﬁqﬁmmmw%m
foram st T y-otgy 3 R A 4

7o ;-8 $ SR A YR (0, 0) T TWATE Fel T W,

x2 4ay --.(i)
qﬁa@ﬁ%ﬁ% . _
x H HHY THHeH S T,
d
2x = 4agyl
dy _2x_x .
dc  4a . 2a ..(i)
X' > . X
‘Yl
W (i) 3R (i) F1 o0 FA W
x dx W= 9q TN
o
o x =2y =0
q xy'.._2y=0

T T i s T



WHTHCH! & FAETT | 505
9w 8. @m%@mmﬂmmmmmwaw%m

frarag gt
T : SUgT w1 A e S (0, 0) ® TR (b > a)
x.’! V2
P -0
x & WY EFHIE FEA W
2x 2y dy
A
' x w .
Ell b—3+;3— = (it}
Y

(1)
N

Tl:x*%_'ﬂﬁ&laﬁmﬂﬂﬁq'{

11,
—+=5 0+ =0
a

b2
1 yr2+yy”
K | FTa
1 .
I F AR FHIEW (i) § @ W)
ya2+yy” yy:
-Xx — +—2 =)
a a
il —x(y2+yy )+ =0
o —xyt—xyy"'+yy =0
aa; e eEwe
xy ¥ +x(y'): -y’ =0. I

Ut 9. @m%@wmmmwmﬂmxmwm%m
R g yeftg 1
T W AfaReRr 1o = wiww e et -ow W E aa $ g W



506

2 2
X Y .
- =1
& b (1)
x & YUY FEHeT T _
2x 2y’
a® » 0
oW .
k21 az bz 0 ...(ll)

T x B A0Y SR A T
1 l 2 ’”

—_——-— + =
= b(y w) =0

' 1 1 2 ”
q — == +

3 bz(,v ")

1
—azmnﬁm(ii)ﬁr@ﬁtﬂ,

")

b? pr 0
il X2 +yy) -y =0
Rl xyi+xyy" -y =0

3 v SEHA SIS
xyy" +x(y'Y —yy' = 0.
¥ 10. @gﬁ%@wmmmﬂﬁqﬁmﬁymaxw%aﬂtﬁmﬁ
oo 3 s ¥
T G B FHE B

2+ (y-b2=9 )
x W HUH AFHET FA W
2 +2(y-b)y =0
o x+t(y-b)y =0
=~
mn y—b-—y,

(v - b) ¥ A wHIEW (i) § @ 9,

x 2
xz +(—-'—’-) =90
y

- xy? +x2 =9y
Ell (2-9)y2+x2 =0
g iR STaer WHIST
x2-9) )P +x2=0. IW
wew 11. PrefRaa svaee it #  fra TR s ETEm Wy = Gt + Cyer ¥
2 2
@ ZEey=0 ® ZF-y=0

d’ d?
(©) —+1 0 D) ﬁ-ho



AR o SITUENT | 507

FCRR e K
y=Cle‘”+Cze_"‘
x % U EFHEH FH W,
o
= = G-
T x % HIUY EH FE W,
;g’ =Clex+C29-x
a2y _
A =y
dzy
1 ?— =0
¥a: faweq (B) W& €1 _ . I
e 12, Frefafea wrfteon § § e witeor s o Rfre g y =x ¥ ?
d’y 5 d d*y 4 '
(A) y—xza{’%xy:x (B)?f+x—£+w=x
d’y L dy _ dly d
(C) Ixz——xzzw:y:O (D) E;%+xzy+zy=0
™ fEme: |
y=x
x & YN THET FE T, :
y =1
x % UNY I9: 3@HeE F W,
. yH' =O
g fasesa C 9,
d? d
oY TRy
=—_x2+xxx
=— x4+ x2
‘ =,
am: fawew (C) 78 %) I
| wyEeEt 944
YT 1 R 10 7% % WP W, Welieh STaehel AUieUT i 2019 967 716 ST
Q_l—cosx
w1 de l+cosx
SN .fd.Ji l-cosx

dx “ l+cosx



508

I-cosx

q = dx

& 1+cos x
2l T4l F1 gHmE T W,

l-cos x

dy = dx

Iy '[1+cosx

2sin2£

qr y= idx
2c0s’ =

coS 3

=Itan2£dx

2
X
I y=2tan5—x+C.
y |
T 2. E”=J4—y’ (-2<y<3).
dy
W3ﬁ'm%, E = 4_y2
_ 1 |
1l dy =dx
4-—y?
Sl gl =1 FHEREA T W,
‘ .
I4—ﬁ Y = [dx
k1l sm“% =x+C
T y=2sin{x +C)
dy
4 p=1(y£1).
w3, I y=1{y#1)
_ "
™ RAe, 2 Ty =1



WHTEHET 2 W | 509

dy
kil i =]-y
1
Rl -y dy =dx
1
m Im =Idx
T T W
—log{l-y)=x+logC
0 x==leg(l-y)-logC
= ~x =log C(l-p)
: Cl-y)=e*
1 -1 %
_l l X
y= _Ce—
1
?lﬁ——c'éA'RﬂﬁW,
y=1+4e™>

W 4. sect x tan y dx + sec? y tan x dy = 0,
ot T g,

sec? x tan y dx + sec? ytanx dy = 0
tan x tan y 1 WA 37 |

sec’ x +sec2yd o
tan x any @~
A1 wall T g T W
log|tanx |+ log|tany| =log C
a0 log|tanx tany | =log C
qa tanxtany = C.
WIS, (& +e) dy— (e —e™) dx=0.
o g,
{e+eNdy—(e-eNdx =0
a (e +eX)dy =(e*-e¥)dx
e —e*
dv =
Y e +e”*
&5~
;M dy = dx
Iy Ie"+e""

y=log(e&&+e*)+C,



510

d
¥ 6.

=@+ A +yP).
dy
TR e, — =(L+x) (1+)?)
1
1457 dy = (1 +x%) dx
w == & = fosyax
l+y2 Y= *
3
tan~! y = x+? +C.
T 7. ylogydex—xdy=0.
™Ry
ylogydx—xdy =0
0 xdy =ylogydx
a1
x ylogydy:0
' Y 1
-2 d =
R jx- ylogy 2 =0
clogy=tT@ W,
3 di
ydy— t

logx—j%dt =0A

log|t|=logx+logC
log|logy| =log Cx
logy =Cx A y=ebs

fan &, X ==y
xXSdy =—ySdx
1 1
";5" dy =—x—5 dx



o
w I,_.
Y
+
-

]
|
&
Q

= sin1 x,

d)}
Ry 2 ein-l
: ’ ) st x

dy =sin"! x dx
jdy = jsin'l xdx +C

4 o9 4 4 d 44
&l&

y= J(sin"' x).1dc+C
sin~! x T Y& FET WS GUSY: AR F1 |
1

y= (sin™! x)x—f xdx
’ 1-x?
. =1 1 —-2x
q y=x8n" x+— dx
2"‘\/l—xz
kE 1-x2 =@ W '
—2xdx = dt

] ljé‘f_
¥y =X sIn x+,2 «/;

= xsin™ x+\/;+C

y=xsin” x+41-x* +C.
W10, eftany dx + (1 —e%)sectydy=0.
g,
etanydx+(l-e)secydy =0
Il e‘tanydr =— (1 —e¥) sec? y dy



512

A S L+5L=0 (i)

S€cC .
a L=[—2a

dz
I, = ?—logz logtany
1, a9 I, % WA gHiHw (i) § @ W
—log(l—-¢e*}+logtany =log C
logtany =log (1 —¢*) +log C
=log C(1 ¢
tany = C (1 - e%). I
muﬁmm%wﬁﬁmmmﬂmﬁmmg@ﬁrmﬁmmm
fafvre & 9 Hit

WAl (S+xt+x+1) ;'x— =Wl+x; y=1qSx=0.

™ Rwe:
d
(x3+x2+x+l)zy =22 +x
. 2%+ x

k) d =———--———-—-—dx
. 4 P+t +x+1

2x% +x
R Idy =I 3

+x +x+1



ma:amzﬂw | 513

2x% +x 2% +x
o BrRratl D+
A Bx+C
x+1 x4l .
22 +x =A@+ 1)+ (Bx+ C) (x + 1)
= A2+ 1)+ Bx2+x)+ Cx+ 1)
T x=~-1 TR,
2-1=A(1+1)
1
L) , 24=1T 4=73
X % YU T gEN FE W
2=A+8 .
g LB
B=2-4=2-7"7%
91 x & Ui H TN FA W
1=B+C
B=1-2a_~
C=1-8=1-3=-3
3 1
- 25 +x 1 %73
e Sl S e
et x+l 2x+1l) K2 +1
1 1(3::-1]
= +=
2+ 2(x?+1
2% + x
==X &
b Y Ix3+x2+x+l
—j 3 ldx+C’
x+1
l 3
= =1 !+— - +C
708 x+D) "x 1
ye -;—loglx+1|+—log|x2+l|-—tan ¥+C
x=0,y=1@q

[= ;logl+%log(0+1)+ Ztan0+C'
1=0+0+0+C

C =13 & ¥



514

l 3. - 1
= —log|x+1}+=log|x? +1)—=tan™ x +1
y =7 loglx+1}+-log|x |~ tan” x
=%{2log|x+l|+3loglx2+1|}_lm-lx.,,l
= %log{(x+l)2+log(x +1)%)- tan"x+1
y= %log[(x+i)2 (x2+1)'3]—%tan'I x+l. T

U9 12, x(xz-l) ﬂ =l1’ y.—.”‘qﬂxgz.

Ry,
x2-n 2 oy
| -
T Y= E )
1
de =Ix(x2-l)dx
1
R y=J.x(x2 1)
i 1 .
- x(x2 =1y T x(x-D(x+1)
A, B, C
T ox ox=1 x+1
1 =A(2- 1)+ Bx(x + 1) + Cx(x - 1)
=0T R, |
x=1T@IR,
1=Bx1x2 I 2B=1 ‘ﬂlB=§
x=-1T |,
1=C-DE1-n 7 2C=1 mc=%

1
=|—F——dx
1 1

= —J-dx+ —dr+— —-l——dx
x-1 27 x+1



WTEHETEL th SFYERT | 515

qM y=—log|x|+%log|x—l|+%log|x+l[+C’
g x=2,y=09% R, |

0= —]og2+%logl+-;-log3+C'
1
= -log2+510g3+C’
-2
¢ = log2_—log\/§ =log ﬁ

1 2
= —{log|{x-1|+log|x+1|-2log]|x 1=
y 2[ gi{x—1|+log| I 2| ”\/5

q —llogx2_1+log—2-
2 X V3
LiogEl Liggd
- 2 xz 2 84 W
dy
W9T 13. cos ™ =g{aeR); y=13aRZx=0.
d)
W Rwe: cos (Ey) =q
dy
: b A |
a 2 ~cosla
Bl dy = (cos™! a) dx
HIHE FE R,

' Idy =cos™! a fdx+ C

y=xcosla+C
x=0,y=2T@ W,

. 2=0cos!a+C
qp . C=2
a: ofie g &
y=xcosla+2
-2
Ia cos 4

=a. AT
& _
e 14, ; =ytanx; y=14a@x=0.

dy
™Ry 4 ytanx



516

1
a ;dy=tanxdx
21 a8l F TR F0 W
I—dy [tanxdx+C

logy—-logcosx+C
x=00My=1TW@A R
logl =-logcos0+C W C=0
31?1: logy = - log cos x = log sec x
y = sec x 3 T ¥
mlstﬁg(o,o)ﬁ@ﬁm@@mwwmmmmmm
-y =e‘sinx

™Ry, y =é*sinx
| % =e*sinx
q dy =e*sinxdx
Idy -—-Ie’sinxdx+Ci
q y=[e*sinxdr+C 6
it 1= [¢ sinxdx

U TR F |,
I=e (- cosx)-je" (-cosx)dx
= - cos+je" (cos x) dx
fe* cos x dx w1 wven: T $@ W
I=—-¢e"cosx+e sinx—je" sin x dx
=_¢cosx+essinx—-1

2l =-¢*cosx + e sinx
."‘:IT =%e"(—cosx+sinx)
1 =61 A g (i) ¥ W@ W
y= %e’(—cosx+sinx)+c

x=0, y=0T@I W



Tl 8 ST | 517

09 | =

q 2C=1 & C=
o19: e v T

y= %e"(—-cosx+sinx)+-;—

1 ... 1
y=5e (spx—cosx)+5
aq 2y—1 =¢* (sinx - cos x). I
T 16. mmhmxy L2 = (x + 2) (y + 2) o g fag (1, — 1) & TR AT T TR
&g

™y, , xy%=(x+2)(y+2).
Ly & (x+2)
y+2dx ~  x
_ y x+2
o y+2aj’= x g
3t vell 1 gueR B W,
x+2
Iy+2dy =j x4 C
y+2-2 2 '
4 I y+2'dy =j[l+ )dx+C
a I(l“m]tb’ I(l+ )dx+C |
y-2logy+2)=x+2logx+C ()

x=1,y=-1T@ IR B
-1-2logl =t+2logl+C
a CcC=-2
HIEHW (i) & C AW @A W _ .
e y=2log(y+2)+x+2logx—2
"‘“ : y=x+2logx(y +2)-2
y-x+2 =1log [x2 (v + 2)%].

mlv &g 0, - z)ﬂwm@@mwmmwmmﬁg
g,y)wwm#mmwm%ymmwwﬁg%xﬁimﬁ%m
1 ‘

e e

aﬁa‘.ﬁg(x,y)wm=

e



518.

. d_y)_.
i s _y(dx =x
R ydy =xdx
HATHET T T

¥ X
1 5 = 2+C‘
7 P =x2+2C (D)
Sﬁﬁﬁﬂ%:x=0,y=—2'(@efﬂ
4=0+2C
a - 2C =4
C &1 9 SR (i) H W@ W Aashd T A e
Y =xI+4
¥ -xt=4 I

mw qmam%ﬁn&&ﬁg(x,y)mmmaﬁm,wﬁﬁgﬁ g (-4,-3) 9
ﬁaﬁaﬁ%&ma&mﬁgﬁ%mﬁwmﬁgez 1) ¥ oAt § W 3 a6
HHeRAuT Jia wife )

| w:mw%ﬁwﬂmaﬁm—%
ﬁﬁ(x,y)a?ﬂ(—4‘,—3)ﬁﬁﬁﬂﬁﬁlﬁmﬁm=%
. & _ (y_”)
feam % : dx =2 x+4
__I._‘I.V = 2 dx
y+3 x+4
2t Tg F1 T U W
& 2
y+3 =jx+4dx+C
log|y+3|=2log|x+4|+C (i)

MWx=-2,y=1T@IW
logd =2log2+C
) logd =logd+C I C=0
C &1 T€ AF IS (1) § @1 W
log|y+3|=log|x+4}
aE: A BA ©
y+3=(x+ 4R T
WY 19, T TATEHIT EET T v, PR ga ot e v o var §, Rere f & wew
%lwﬁ:mﬁmqmﬁaﬁﬁwnﬁm‘%aﬁnmmswﬁ%a}:Mwﬁmw
= Brsar Fm Fifi)



mﬂ%uﬂuﬁn[sw'
;T Tt W ¢ R TSR F B o 9w e VR, e

4
d (4
5(3"3) =k (= )
‘ 4 a2dr _
q0 31:.3r o =k
dar
4l = =
a sk
Tq drrtdr = k.dt
Tt et 1 TR ® W

[4nr* @r = [kdt+C

3

a 4::5'-3- =kt+C (i)
AT e i=0,r=3%

4 .

3727 =k0+C

Con ' C =36n

" C WA gHIE (i) § @ W)

4

37 =kt+36n ..(ii)

ARmamEr=3,r=6

4
5’11:"63 =k3+36n
288r =3k + 36%

L] . 3k = (288 -36)n=252x
252

S k= -3—1: =84n
HefierT (i) 5 & 1 WE @ W

"51!?3 = 84n.t+ 361
Ll . m? =63mt+27n
e T " P =63t+27
q r=(63t+ 2713, TN

we 20, et @ A ywas 9 gig 1% e o o & Ol ) SRy 100 T 10 3T F R
& e ¥ 6 A {r Wi (log, 2 = 046931)
T : T THNT P A9 I H R % W, T



520

o i g = 2P P
dr 100
a _ Pr
dt 100
- gp _rat
: : P 100
2t 94 F T T W
' dP ¢ r
j? = jmdtﬂogc
a logP-loot+logC
r
logP-logC = E‘at
P r
a log—-mt
. P l’
Z = 0
q C e
' ELAFE ‘
P = Cel0? ()

W £ =0, P =100 T TfiFwm (i) ¥ _
100 =Ce® o C=100
FHieR (i) § C &1 A @ W
P = 1001
Yo" 9 & % £ = 10, P =200 @ W () R

{3 = log 2 = 0:6931 (R )

r = 6931 = 693%. TR
mn. foreht Fa ¥ qeam & gfig 5% aftie 2t 37 & O &) ga Fe ¥ T 1000 s

o ¥ 71 T 6 10 o =g ag ufye fReelt @ sl 2 (095 = 1.648)

B : O g T P ¥ O S S 5% Aies &, o
dP 5

dt "moP



WA & SFENT | 521

ﬂ =005d
P = t
B 9al TR $ W
dP '
- = [o0sdr+10g €
log P = 0-05¢ +log C
q log P - log C = 0-05¢
| i = 0-05
og - =005
g = W05t
= P =Cebst )

T =0 9W P = 1000 & w0 () §
‘ 1000 =Ce® M C=1000

T () @ P = 1000 x 0051
Mg =10, . P = 1000 x ¢005x 10
= 1000 x g%5 :
= 1000 x 1-648 = 1648
39 10 W F T 1648 & WA | —

W 22, Teredt Sftamoy vy @ Siramugedl =t @@ 1,00,000 31 29Ut § s HEm § 10% @
gfeg; it &1 o woet o Sfavegeil 3 WEa 2,00,000 B wwenit, afy sfamoei & ghy st ==
JuRyd HE& & qHraTdt ¥

T : 9 R T ¢ W Shamgsit w5 Sy 9,

dy
d <7
dy
A dx = ky
dv
@ = =l
y
3 uelt # WmET FA W
logy =kt + C i)
Wb =0, y=y,d GHHw (i) 9, -
logy, =0+C
a C =logy,
CH o T (5) § @ W '
logy =kt +log y,
o logy -logv, =kt

a log 1_ =kt - (i) .



522
2 92 F el #1 wen § 10% = gfg It 2 g =2,

oy, 0 10
Y=Y 100)’0— looyﬁ

tm‘lm(ii)ﬁﬁzamy% %yoraﬁm

11

—¥
l-::gL =2
Yo
11
a1 logﬁ =2k
k——l.- l H
T2 %10
k1 WM g () § W
y . {1 11)
_— = -_lo —_— t aee
log Yo (2 810 ..(iii)
T 9 56 ¢ 999 § S 1,00,000 ¥ 2,00,000 B 9 g
o Y 200000 L,
) Yo 100000
y
"eltﬁmﬂr(iii)ﬁy—wm@%m
0 K
| log2 = (llo u)t
0g2=12"%7
2log2
a0 t=—7 I
log —
AT

d
WY 23, AT THIGHIUT Ey =X T YT NIRTAR ¢

(Ayef+er=c : {(Blef+ef=¢
Cler+e=c D)e*+er=¢
Ry
a4
Ey =erty=ene
d
@ L e
e
ot eYdy =e*dx

<FT el 1 IHeed A R, |
je_"a’y = Iexdx



WO o ST | 523

a —eY+e=¢

TN ef+e¥ =c¢.

3m: famed (A) T8 ¥ I
Yy 945

e 19 10 7 & Uik 9 o goiise e R gon sraee witeor aaamde g ol gl @
W WG WA—
U L (2 + xp) dy = (x2 + y?) dx.

e _ (x2+xy)dy = (x2 + y?) dx.
| dy x4y
dc  P+xy
i 3w 9w WA 1 U@ TR §)| 36 KW T Aawe wHiwo a3
qR difeg Ly =vax
dy dv
& VT
dv P+t VD) 142
q v+x— = 3 = 2  —
dc . x4xwx - x(1+v) 1+v
dv _l+v2
Yo T 1+v
_ l+v?—p—1? _ 1-v
1+v 14y
- _d_v y l—v
xdx'_ +v
l+v dx
q1 —dv="—
l-v x
AT T R,
| [+ dx
v = [Eac
'[.l—v Y '[x
l1-v-2
1 - dv =
I_ T—y vV =log(x)+ C

2
—I[l—m)dv =log|x|+C

= —[v+2logll-v([]=log|x|+C
C=-log CT@ R,

‘ =log|x|-log C
qMov+2log|l-v|+log|x|-logC=0



524

q l+210g 1-Z +log|x|-logC =9 | [v=
x X
O %+2|0g -y +log|x|-logC =0
x
¥a: Fde &a
Li2log| 22 |+1og|x|-logC =0
x x
o —~+log((x y) xxx—] =9
x x? C
G-y’
Rl Liy =
- og ——— Cx 0
x-»° _ ¥
70 L
log O .
2 ¥
[Cnb) N
Cx
X
= (x=3) = Cxe *
x+
mz_ y': y.
+
e y o= xxy
Hfe % 9 W I F W TAW T o R T s aviw awEE R
dy  x+y
a dx  x
A i, y=vx
dy dv
P
N dv. xdwx x(l+v)__]+
V% = x x0TV
X S lHv-v=
dx
40 dv=—
X

2HI T8l T FAERER 1 |



wamﬁ.amguﬁﬂ | 525

LI v=log|x|+C
a L2 =1 +C
> =log|x|
ad: i '
‘ _ y=xlog|x|+Cux. T
T3 (x—-p)dy-(x+y)dx=0.
Bl : TR,
(x-y)dy—(x+y)dx =0
dy _xty
dx x=y
4fF ow 9w W M w1 UR TE ¥ ) o1 G T stehel WIS SweEEt ¥
WW y=wx
& _ v
dc Y dx
LA x| x1+v)  1+v
VI T ox—w o x(1-v) T
dv 1+v l+v=—v+v? 1+v?
X =T —y= =
dx 1-v 1-v 1—v
I—v i _dx
_ 1+v2 Ve x
gt geft F U FH W
I-v dx
dv: _+C
'[]+v2 '[x
2v
: A dv+
i v +1 J’l+v =loglx[+C
1 -
e —5103(V2+1)+taﬂlv=log|x|+c
;M —llog[y—2+l)+tan"l =log|x|+C
2 x* x
py y 1 Xt iyt
aq tan " Elog 75— —log|x=C
#q: e &
2, .2
tan"z—%log—x—-i—logul =C
2, .2
ay | X+y 1 2
tan! =——1o =1 =
2T Tylelxl=C



526

y 1
] L 2 2y =
kil tan o 2log(Jc +y?) C
q tan! 2 =llog(x2+ )+ C.
2 "2 FITE
T4, (x2-pHdx+2xpdy=0.
Wy
2~y dx+2ydy =0
& -yt
dx 2xy
& s o & A F uw WA €1 o7 R T seee wtew g ¥
\H wifey y=vx
dy dv
a VY
N av (xz—v?xz)
VT 2x(vx)
_ x*(1-v? 1-v2
2x%y T
dv 1-+* v
*dx 2v
_—1+v2—2v2 _ -1-v?
2v 2v
2v 4 dx
= v+l YT %
1 vt 1 TARTA T W
2v dx
dv =_ —+log C
J’v2+l '[x .
T log (vt +1) =-log|x|+log C
2
log [Zz""l) =-log|x|+logC ('-’V=Z
¥ x
2, .2
a log 7 — +logx =log C
x
2, .2
log (x +2y Xx) = log C
x
2, .2
- X +y s
_ x
¥m: i T xt+3? =Cx.



T o ST | 52.7

2 dy 2 2
x'==x" -2y +x.
S, xom=xT -2y
zor: fem e .
d)
dy _x2—2y2¥x)1
e ofe 9 W A w1 w@ WA ¥ ora: T T s e W ¥
A @i y=vx
dy dv
ax VN
. fii B x =202 + xa
vhx 2
_ (1= +v)
x2
=1-22+v
dv
X =1-22
- dv dx
1-2v* x
21 9all T THRRE FE T
J' dv _I£+C
1-2v? x
¢ dv
Kl 5 -L—V’ =10g|x|+c
2
L
11x\/§lo 2
& 72 H|L_ | =leglxl+C
J2
1 1+~/2v
kLl 2\/5103 73, | =leglx|+C
| 14422
log - ' ( _Yy
@ W2 | g 2| Tleelxl+C V=D
X
1 log x+\/5y
@ 243 x—-\/iy =loglx|+C




528

W6, xdy—ydx=+x+y?,dx.

ey
xdy—yde = x* +y? dx
xdy = (pafx* +y*)dx
dy  y+qfxt+y?
m — = — —
dx x
% siw au & 3R 1 W@ AR €1 o Ren @ sEwe g weEnt
HH Sitag y=vx
dy dv
dx _V+xa'x
dv uxefx? el
pEx—— = T T
dx x
- x(v+\}1+vz)
x
= p+l+v°
dv
X = V1
I . dx
Rl _ 1+2 Y7
S 9l 1 TR T W

d
J‘\/# = I%Hogc

qa log|v+~1+v?| =loglx|+log C

log {;+1/1+—} =log|x|+logC
a1 log{ > }

—log|x| -logC

a1 Iog{ } =log C



TATEHEET o S | 529

y+\}x2 +y2 -C

m 2
2
KL yHyxt+yt =0x2 EAiR
w7,
{x €os (£)+ ysin (l)}y dx = {y sin (l) — X ¢os (Z)}x dy.
x x x x _
e _ T
{x cos (1)+ ysin (Z)}y dx = {y sin [zj—x cos (Z)}x dy
x x x x
& y[x cos—f+y sin %]
x[y sin —’—x cos i}
X X

<fF 37 9o W AR F 9 wHE T o K T smewe SHiw T weE )
A Fitag y=vx

dy p dv
2 oy —
dx dx
v .ow
vX| X cOs — + vx sin —
" dV x X
vEx— =
dx R 4 VX
x| vx sin — — x cos —
X X

x*v[cos v+ vsin v]

x?[vsin v—cos v]

v(cos v+ v sin v)

vsinv—cos v

dy v{cos v+ vsin v) v
dx vsinv—cosv

vEos v+ V2 sin v—v° sin v+ v cos v

vsin v—cosv
2vcosvy
vsinv—cos vy

v sin v—cos v Adx

vCos v dv = x

2t vell # TEeT I |

vsinv—cos v
I-—-——a'v = 2J£+log c’
V COS v x



530

M J(tan v-—l)dv = Zji{x-ﬂog c’
v x

Ell —loglcosx|~log|v|=2log|x|+log C

qr log (secv)—log|v|=log|x*|+1log C

K1l log

sec v
_v_' =log|x?|+1log C

sec v
a log T'—log|x2|=logC'
a 1 ey =log C
og |~ 7| =log
secv
- > =C
.vx
Y
ailav=;u§?tm,
sec 2
L =C
L 2
x
Y
Ell xp cos | =C=C
= Xy cos (%J =_
YT 8. x-‘-"’_’-——y+xsinl=0.
dx x
R
dy .Y
X—-y+xsin= =
dx Y x 0
—xsin?
dy ) ¥y xsmx
dx x
e v 9 W S F W\ TR 1 oW KW T orasa SHiERw qWeRt ¥)
M HEg y=vx
d dv
Ex}i =v+xa
. VX
dV VX — X sIn —
m v+ x— =—x=V‘-Sinv

dx ox



TG & ST | 531

- av
X =-sinvy
1 dx
Rl —dv=-—
sin v
TFI 98l T T FE W
J'dv
Sin v =—log|x|+logC
a log (cosec v —cot v) =—log | x|+ log C
q . leg(cosecv—cotv)+log|x|=logC
a0 log | x (cosec v —cot v) | =log C
= x (cosec v —cotv) =C
v=£'{'{§ef‘5l'{
X
x[cosec-'}-’-—cotl =C
X X
\
1-cosZ
Ll x Xl =C
sin 2
X
a: i 7|
x(l—cosl) =(Csin = I
X

3T 9, ydx+xlog(l)dy—2xdy=0.
x
TR

ydx+xlog (%) dy-2xdy =0

q ydx+(xlog%—2x)dy=o
& __ Y _ y
xlogX—Zx 2.1«:—xlogZ
x , x
e sin 3 w3 = oW WA &1 @ B T sawe W SRR E
TR ey y=wx
' dy dv
ax VY



532

. dv vx
v+x . =- =
dx 2x—.1clogE
X
vX v

= x(2<logv) ~ 2-logv

dv v v—2v+vlogvy
Tde T 2-logv " YT 2-logv
dv —v+vlogy -
Yax T 2-logv
2-logv dx
- -v+vilogyv V=7
gl aalt #1 EEREE R W,
2-logy dx
—_—dv = | =
R I—v+vlogv j'x tlogC
l1-logv+1
——dv =
a '[v(—]+logv) log|x|+log C
[~Lavs f—t
k| N W(—1+log v) =jog|x|+logC
—logjv|+logllogv—1|=log|x|+logC
log |logv—1|=1logv+logx+logC
=log | Cvx |
a1 logv-1=Cvx
21| logv =1+ Cwx
ve T @AW log-Ji =1+cix
x x x
aa: A= T log% =1+Cy
‘ oy
q C.y-logx l.

st 10, (1+ e ') dx + 5 (1—-’3de=0.
y
™y

(4 Ydere'” (‘l - -;5] dy =



WA & SFAFENT | 533

x/y A
et’ri1-2
dx ( yJ

d " Tieel '
e ofw g T A B i WA § 1 o7 R T s wHE T
A #ifeg x=vwy
a o dv
dy =v+y dy
—W——l].e‘w}' ,
Lo\ _(v-1e
v = -
Y dy PR 1+’
dv -Ne
o y= _zhe
dy 1+¢'
_ ve' —~¢* —y—ve
1+&*
_—e' -y
T l+e
B v+e'
T l+e”
1+¢" dy
| e\. dv=-"7
v+e y
B g8l BT U F9 |

v d
Il+e dv =_ J-—y-+10gC
v+e¥ y
v+et =¢ @1 W
(1+e)dv=4dt

dt '
_[T =—log|y|+logC

T log |¢] =log (v + &)
=—log|y|+log C
at log{v+e)+log|y|=logC
: logjy(v+e)|=logC
kIl yiv+en=C
x
v ¥ A )

- AR T y(—{+ e“"-”) =C
y .



534

a xtye¥=C
yey+x =C.

£ LY

mn'& 15 T & U O Wk STaehel WHIehRoT @ o few g witveeer =Y wegee &1 aremt
fefyree g1 e wiforg

TAIAL (x+y)dy+(x-p)de=0; y=1aRx=1
w ey,
G+ dy+{x-y»)de=0

& 3
R dx ~ x+y
qﬁ?ﬁﬁﬂl y=vx
dy dv
— -_— + ———
de V¥ dx
+ dv _ox-w x(1-v)
@ VEX e T xewx x(1+v)
ﬂ N 1-v
xdx T 1+ Y
_ —l+v—vy-v? _ —1-v?
1+v 1+v
1+v dx
q 7 dv =——
1+v X

2F1 98f =1 THEREA T W

[ - [Eic

14+v
1 1¢ 2v
dv+_ dv = o4
&l Jm el =—tixi+cC
' 1
a -tan'1v+-2-]og|1+v2|=—log|x|+C
ﬂﬁv=f1‘@%m
2
'tan"l+-l—log l+y—2 +loglx| =C
. X X
1Y 2yt ] 2
Irtan” —+—log 3 +=loglx|® =C
x x 2
2, .2
m tan‘z-t-llogx-;y xx| =C
x x




0 tan

WHTEE & SWEnT | 535

124 Clog (24 yh) = C
x 2

f@e: x=1,y=1@W

1 T 1
L =tan'l+—log2 = =+—log2
C = tan 2og 2 2og
I W= B
1 Tt 1.
—log|x® +y* |+tan L = Do
2glx ¥l T 42032
y '=m
Ell Iog(x2+y2)+2tan'1; =E+log2. I
W12 2 dp+ (p+)) de=0; y=1ax=1.
R
xX2dy+{xy+yDdx =0
dy p+yt
dx - 2
w e y=wx
dy . dv
ax VT
. ﬂ \ xvx +1vix?
v xdx “ xz
2 2
x°(v+vY)
==y 2
xg (v )
ﬂ — W2 —
X ==+ v)-v=-(2v+1?)
1 J dx
2v+12 veES x
Bt galt w1 Tume SO W
| de
dv = e —+l
'[2v_-|-v2 '[x ogC
1 1
ar -y = |———
Iv2+zv+1-1 I(v+1)2—1

tan"' %+%log]l+l| =C

_I%Hog_c



536

Lo pei=t] 1 lox ©
a 2 8| Tier| Tloslx]tlog
o Liog| == | =~ log x|+ l0g C
2 Bl Vg | T loslxltlog
q -]-rlog-—‘—’—-ﬂ+llog|x|2—1 c
2 Cye2 2 -0k
T -l-log xx2| =1log C
2 +2 - 108
mmm{—fr@ﬁnt
P
-lOg X Xx?' =logC
N P
X
-1*'0 yx2 g
LIl 5 g 4 2% =log C
J2
I e o
[ 0g T 2x log C
G
= Jy+2x
@ xy =C(y+2x)
ﬁm%:x=l,y=11’@eﬂﬂ,
1=C1+2)
|
a1 ct=1 = C’2=§
g anfee @
1
Xy = 30+ 2)
0 oyt 2x =3y,

uw 13. [xsin2 (f)—y]dx+xdy=ﬂ; y=§ g x=1.
ot Ry

l:xsin2 (i)—y]daﬁxdy =0
x

X sin

2J’_y
X

dy

dx

X



A g y=vx
& _ &
dx A dx
.2 W
dv X sin -
1 v+xdx "-"'"""-"'";"——"
_ x (sin® v—v)
x
=-sitv+ry
.-q, do
X = sinta
dx
q ooseczvdv=-'}-
B qadt T TR HT T
jcosec" vdv =-J£—‘-+U
- : x

~cotv=~logx+C

R
logx-cotx c

b
Fy=1qdqy=7 W W/

mmaa\’%amaﬁ'{ 537

log 1 -cot = =C

og — 4 =
C=-1
q: e v

PN

logx—ootx |
- 2 -
2 cot - ~logx=1=loge
‘ y
N cot =logle|+log|x|=log|ex]
q cot*'-:- = log|ex|



538

4 ,
W 14. —y—1+cosec(!~)=0;y=0 g x=1.
dx x x
Ry
D2t coseo( 2] =0
x x
dy _ ¥ Y
- = = pOSeC —
a _ d« x = x
HA Wi y =
dy dv
A A e
dv v woo
Hq: vix——- =" —¢cosec "~ =vy-—cosec Vv
dx x
a 2
7~ cosec v
L dx
o sinvdy =—-—
X
2 98l 1 TR 1 |
dx
Jsinva'v =-I—+C
x
M —~cosv=—log|x|+C
aT cos v=log|x|-C
y
o cos =loglx|-C
fm¥: x=Ly=0@ R
1=0-C
. C=-1
o aviee &
cos z =log|x|+1
X
. Y
cos - =log|x|+log|e|=log|ex]|
€ cos-i' = log|ex|.

W 15, 2y + p2 - 22 %=0;j=2'ﬂﬁx=l.
W e

2 & _a
2xy + y2 — 2x2 dx"'o



vix




540

x 1 1
ord: e o —;-—'E]oglxl—i
. ]
30 ;=§[l—loglx|]

2x
a Y= 1 -loglx| W
dx
¥ 16. d—y=h(§]ﬁwmmmmaﬂwmﬁﬁmmﬁ
¥ w=-ar wheare fam s E

(A)y=rx (Byv=ywx
(C)x=wy ' {(Dyx=v
I-—(C) x = vy

w9 17. Preafiea ¥ ¥ Fm-ar wuardr v W Y ?
(A) (dx +6v+5)dy -y +2x+ 4 dx =0

U ds (G Eehde 0

(C) (x* + 2y dx + 2y dy =0

D)yt dx+ (2 —xp-yt)dy=20
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d
TEHI ger zy +P=0WFAW

l+xcotx

a Q=1

Ide' -—-dex

- j( +cotx)

= I—dx+Ic0txdx
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