Iqdbcl BT
(Differential Equation)

12.01 9¥AT9HT (Introduction)

IS @ 3T1es eTRETsil & 31 & <RI age Ul URRIT o7l & o el uRere & Hafera wiRrai &
He2 e T ST BT BT BRI BIAT & | IR /TR Td Iab rddbetoll & Hedl =2l JATET ¥ iU by o
b & | 3D FolU eTadhel THIBRON & SYART Bl ATITADAT Bl © |
qR¥TSIT (Difinition)

U U FHIHROT ST Seci=1 o, ST ok Td M3 =R # ¥aae TR & WATUeT 3Tddhat= [9erA B, 3Tddhl THIBROT
HEATAT & | TdbeT THIBRUT FTHIIG: &1 bR Bl Bl &
(i) IR 3Eb ARl (Ordinary differential equation)
(i) ifer radbel FHIEHR (Partial differential equation)

U IHIRRoT fSTH dhdel U 81 Wd = o= 81 91 39 9% 1R D ATUeT Udb AT 31feIh sh¥ & ITddhetol [aerH
BT T I ATIRT 3Tddhel FHIBRYT BT & T8I & bdct ARIRYT 3Tddhel THIBRUT T BT 3T B3l | 31T 8T Tadhdl
TTHROT ST ATEIROT 3Tdhel THIDHROT BT BT |

2
D _ 2y 4V Sd—y+6y:sinx,

x J—
& Y aE T ax

SqrexvIref:

JBT x TS TR FAT y IMET AR 2 |
12.02 qhd GHIHYOT B Hife AT 91 (Order and degree of a differential equation)
abmd FHNHIT B Bife: fHel srama THIH # faem= = o” & ATiet N3 o~ & Seaad 3rddeto
Bl BIfS B 39 rddhd THIBI B HIfS HFAT B |
LA M F

(i) b FHHRO %=ex B B Tp &, Fifcs 3H AIBRON H AT R y BT Aebed fadberol U dR 61 g3T 6 |

(i) SraBd FHIBEROT xzd—f+x;l—y+2y:sin<9 @I BIfC Al B, FIfd 39 FHIGT H 3T AR y BT 3ffSrmad
X

dx
3fadh el &l IR B3N & |

dy

(iii) Wﬂ“ﬂw(%j +E+3y=0 BT PIC U B, Aifds AT TR y Bl NTaH fadhel~ U dR 8 BAT L |

adb el GHIBRUT BY "Td: {3 3Tachel THIBRT P °Td S dbdd THIBRIT Dl adhetol] & Hed H GREY qeIT
9ol IS 9914 & 1€ 6 fAerd S BIfe & raderal Ui B °1d &1 S 3fddhel HHIBRYT B °Td BT 8 |
d3y
de

IR aa 2 81

2
@) (i{j +%_3y:0 D1 ETd 2 B, Fifh S AR H SR 31ferda™ srdder

5 23 2/3 J° 3 d 2y 2
(i) 4y L (¥ _0 @ ura 3 8, Fife s gRImERT e ) | =2 | =41+ 2| L g
2
dx’ dx dx dx

BIdT 8, S8 S<add 3Tddbelsl &1 T1d 3 B |
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d 2 2
(i)  SraBA THIDBROT %Zu D AT TP B |
Xy
feagofi: fedl sradbet |HIdHRT 31 BIfe v ara (@fe gRATvd 81) J3a T uTie 8id & |
geeTdg Sarexer

SaTevvl-1. 991 3rade THIERN BT Bife dAT 9Td ST HIfoTT

d d’y d d’ dy\’
() S —cosx=0 i) S+ ry=e (i) dx{”(gyj = cosx
. dy d'y . (d
Y= o Iy KRt ey

R CET i = d o~ oSN
&k ()9 IeBRoT # SUReIT SeerH Bife Bl Sfdeberol d_i 2, oy g9 Bife 1 8 T % EARSIB e

gl 1 8, $AfoTU 39 3ddhd IHIARIT I ard 1 8 |
dzy
dx?

.. N . d’
(i) <V TS AAB TR H BT IdaH dbhAG dy

xZ
B, 39fefV 39 3Tadhdl THIHRRUT B erd 1 8 |

2, 39falv S9! pife 2 8 Ud

2

(i) < IS 3rABA THIBROT H y BT ST 3Tadvetol ZTJ; 2, ST 39! Bifc 2 8 ¢d
2, ST 39 3adhel HHIBRYI &l 91 1 2 |

d’y
dxz

P Ifferhad ardid 1

P Ifferhad ardid 1

2
(iv) < TS 3radhel THIHRUT Bl AR B IR B 4 d & fdb x[%) +d’ :y;l—y | 31T S 3Tddh ol THBRUT &bl Bhlfe
X

X
UG qaTeadarsg |

4

o . d aN o o~
(v) TS b HHIGRUT H y BT Ieda¥ ddhdol e 2, SAMIY SHG! BIfC 4 8 | A1ef 81 {37 17 3radhel

IR Sddrel UTIhT & Hew H 98U T8 | 31d: Td IRHTT 781 6 |
YIdHIell 12.1
ferferRaa sradel FHIBRUIT & DIfe Ta ard SITd dIfom |

dy . ’
1. Ey:sm2x+cos2x 2 le);:sinx+cosx
J> 2 J 3
o [22] +(2)-0 A B,
dx dx dx) " dyldx
dZ d ) 3/2
Y 34
5. adx2 { [dxj } 6. xdx+ ydy =0
ayY  (dyY dy 3 ,
= = °=0 L X—+ =
7(dx2j+y(dxj +y 8 y (dy/dx) Y
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12.03 3qdbd GHIHIUT BT 10T (Formation of differential equation)
HAET f(x, y, a) =0 U {1 b el bl GafRid BT &, Sl Ueb 3ToR UR R rar @ |

f(x, y,a)=0 )

FHIHRT (1) BT x & ATUET Tadbeld B Y

o ,
#(x, v,y a)=0 [ww—y] @)

THIHT (1) 3R ()W ad AT A Wy, y, )’ HUd ﬁHlMUlWSldl%lﬂ%"fﬂ?ﬁW(l)?ﬁ%ﬁf&ﬂﬁE
3Tadhol FHIHROT BT | 58 YR afe <€) 718 Tihvor # T W 3R 81 a1 89 1 a1 37ddh el Y 59 Tt <f THIhoN
Td a5 Gt Bl THIBRT I W 3R] BT faet= &3 anfiee sradet THIdHR0T U &vd & |

FAAGILES TS L |
FETETVT-2. I AR XERAT & Hel B (o7 Tl THIBRYT AT BITT ST Jol =g, F IOl © |
Bol: Yo 475 | O aTel] el X131 &bl FHIBHR0T
Y =mx, S8l m U & | (1)

TR (1) BT B AT el IR

&

=m 2)
TR (1) TAT (2) | m &7 faeiu & o)

x%:y,@ﬁ%$¢ﬁ1€mﬂ1ﬂw%\’l

SEIEV-3. y=ae™ +be ¥ B B Bl AaDhA THIDBRT ST BITOTT |

B y=ae™ +be”” 1)
FHIHRT (1) BT x & ATUET 3Tadherd B Y
dy 2 _
— =2qe”* —be™*
. (2)
U: 3T ¥ TR
2
Y x —x
— = dae™ +be 3)
IR (2)Td (3) =
2
d—); _d_y =2ae* +2be ™ = 2(ae2x +be’x)
dx”  dx
d’y dy
2V Doy TR 1 9
) ( )
JBT HTee 3radhel FHIBR B |
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SETENT-4. TP B y =" [Asinx+ Bcos x| P srddel FHIERT ST BT |

Bol:

4.

5.

y =e*[Asinx+Bcos x| @ x @& YT Sdeber-] bR R (1)
dy . N .
— =¢"[Asinx + Bcosx]+e*[Acosx— Bsinx]
- @ =y+e[Acosx—Bsinx] 2
dbx
2
- %:%+e’c[Acosx—Bsinx]+ex[—Asinx—Bcosx]
d’y dy _dy
X 22, HHIBRT 2
= = P ( )
dy ,dy
T ——-2—4+2y=0,
& de 0
BT 3IC JTaehel AHIBRT © |

YTHIAT 122

aasaﬁyzaﬁézﬁmwwﬂwaﬁaﬁml

T Bl x° + y° =a® B [T 3adhel FHIDBRT HITd DI |

Ush Bel y = Ae™ + Be®™ 1 3[dchel FHIBROT ST I |

a5 G y =e*[Acosx + Bsin x| &1 3adbel THIBROT ST BIFT |

a5 el y =acos(x+b) Bl a3k b TS AR &, P AP FHIBRT ST DI |

12.04 db o GHIBYOT BT Tl (Solution of a differential equation)

TBS FHIBRYT B BA ¥ AU FHIBROT H e T =1 Ud MBI 2RI H e VAT 2] fSTH s 4T 3fdehel

U7 T B AT SHA Ud SHH YT fdebetoll | AT 1T 3faddhel FHIDHR0T H 8l |

3ddHel FHIBRT BT B IHPI GII (primitive) W HEATIT & FIfd I8 Aadbdd FHIBRI I H Y~ Uh

FR BIAT B |
<aryd, faf¥tse ya fafa= &« (General, particular and singular solution)

)

(i)

(iii)

AYS & AT YOI §t: 3ADbd FHIHI & 8 H AlS IHD! PIfC (order) P SRIER WG AR &1 Al I8 8 ATID
B BEadl & | 29 Yof 5, gof wHIder a1 gof g i d8d 2 |

d’y
de

Iqrewvmel: y = Acos x+ Bsinx 3ddhd AHIBU

PIfE 2 B IRIER W2 IR &t # fAer T 2|
fafdre gat: sradd FHIBRYT & ATF &1 | UYad 3MeRi Pl WG A o+ IR UT & [IRC & HBAT & |

d2
Jarevviel: y =3cosx +2sin x 3ddbe FHIBRUT de;wLyZO F1 faRre 8 & |

fafera &at: sradet THHRU & d B T4 T8 3reR fAerm 81 814 § T2 A=Al 3T9d & &l foy Rerfa
eI BN B |

+y =0 & AR BA & Fi{db Naqbd FHIBRIT bl

feaofi: fafers g urgass # =81 € | gafore u8! 39 W fovar 4 ==t 78 B3 |
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A CIRESHES O

ay
Sarew-s. g P s y = ex+ & a—olav—ofwfﬁav—\fUTy xdx+d o PBIEAT I
ga: feuradfiawe y=cx+alc g (1)
DT x D ATUET TTdheTd B TR
%:c 2
FHIBROT (1) T21 (2) | ¢ BT AT 3 TR

:x[ﬂ} a
Y= ) (dy s di)
T y=cx+alc &S ahd TV BT EA B |

2

garevvl-6. g PIfve fb y = asin2x WW"T +4y 0O FTEA R

gl foar FfieRer y = asinx g (1)
BT x B ATUET Tabh el B IR
Zx—y:2a00s2x #))
I x & AT B AT B TR
2
flxj; =—4asin2x 3)
2
d {+4asin2x:0
dx
d’y
qer o +4y=0 (| (1) 9)

3T y =asin2x <& IS 3radbd AHIBRU BT 8 © |
Sarevv-7. g I 6y + x+1=0 srasa BT (y—x)dy — (1> —x*)dx =0 BT EA B |
go: faamwfiaxores - y+x+1=0

y=—(x+1)=>dy=—dx (1)
?fﬂémﬂﬁwmww (LHS)
z(y—x)dy—(y2 —xz)dx
=(y—x)(=dv)—(y—x)(y+x)dr [ wha=or (1) 9]
:—(y—x)(l+x+y)dx
=0
=i geT (RHS)

3 y+x+1=0 QS el FHIBIU BT 6 B |
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YI1HIIT 12.3

1. mm%y2:4a(x+a)WWWy:{l—(%j}:Zx% PIEA T |

d’y dy

+—=-2y=0 ®#TEATI

2. FIgHARUE y=ae ™ +be” sradhet TR0l —St—

o o oy = ot i (1400 D (1497) =0 @ 81

1+ex

2
4. feg®RN S y=acos(logx)+bsin(logx) sradme FHiawor LA

0 E+y:OHEFf§I

d 2
5. g PR & xy =logy + ¢ 3rade TGO Ey:ly—(xy;tl) PIEAT I
—xy

12.06 Y2 Hi1fe Uq UM ©Td &Y Jdbd GHIHIT (Differential equation of first
order and first degree)

YT DI Td UTH °Td &l FHIHROT H Wi TR x AT oR p 3iR % ORI 814 B | 31T FHIRl bl 11 UehR
forar oI wepar 2 1

Zx_y:f(x’ y), &t f(x, y) aRx Ty BT IS Bl ¢ |
dy _f(x))

YT dx g(x, y)

ar J(x, y)dx+g(x, y)dy =0

T TR YD BT BT THIG T BT T=Td T8l BIdT &, S UHR YA Nadhel THIHOT BT T AT Bl
oft w1 <TE BT § | IR AT 3radet ¥idReT R ferRad Aies wut # 1 B 0 veh ®d # 87 T 39 3Tadhet FHIdhRoT
BT & ST HIAT G BT 2 |
(A) Sadhd FHIEROT e TRl ®I e fdsam ST 69 8 |
(B) UfeITIT §RT TR} BT YAGHIHRT Hd &I |
(C) |HYTd ®U BT 3ddbel HHIBR |
(D) T ®Y # gRac H9d 8 |
(E) Raa sradvet AHIEROT |
(F) U 3radhal FHIHRYT STdh! RGP 3radet THIBIOT & BY H AT [haT ST G d 8 |
feweht: Swfaa @ sifaRad srawa THIET & G Rafedl # e d-T1oE 91 &3 @ fafdml @ Ferar 9 s
BRAT G BIAT & YR UTTsHH P fETHT T8 814 U SAbT 3edT Y8l o (AT TATE |
(A) =1 ®T qerd®m el (Variable separable form)

FHIBROT M (x, y)dx+N(x, y)dy =0 ¥Hx T y BT AAT-AT BR 7+ W7 W T B IR
fx)dx+g(y)dy =0 (D
BT TR x TAT y YId-Yords 81 MY & Ul ReIfT # AHIdRor (1) & U U B AeTT-3elT FHIb B UR 1=
BT UTT BT |

[r@ydx+[g(ndy=C, w81 O wrew arr &
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d "
TIGTETU-8. B PIOY Eyze’“ ”.
o o~ WaN dy x 5%
gl < ITE GO BT 4w H fores 1R a=e ‘e
319 ARI Bl goIdh B TR e“dx=e"dy
QT Yl BT FHIH A B IR jexdxzfe*ydy
= ef=—"+C
ar e +e ¥ =(C, el C GATHA R T |
TEY I BA B |

IGTevU-9. 8 HITVT Zx—y:sinx—x

g: IS FHIGRT %=sinx—x
ENEGIR TGS RN dy = (sinx - x) dx
ST et &1 FHB e R TR [dy = [(sinx—x)dx
x? -
Dl y:—cosx—?JrC,GIﬁCWW%‘l
T8 311 B |
FETETVI-10. B BIVIY xcos® ydx = ycos” xdy.
- HRCRIRI DI Cal xcos’ ydx = ycos” xdy

dy xcos’y xsec’x

a dx  ycos’x ysec’y
TRI BT gIF B IR
at ysec’ ydy = xsec’ x dx

I Yeil BT B B R jyseczydy:jxseczxdx
QU fIf & FHIH A B TR
ytan y—logsecy = xtan x —logsecx +C , S8l C HAIHA AR ¢ |

TET efiee s B |
dy [1-y°
FETETUT-11. 8 PIVT —+ ,[—— =0.
dx 1-x?
17) 1-y7?
Bod: ST TS THIHR Y__ yz

[323]



dx dy

37 TRY BT YoIh B IR =—
? \/l—x2 \/l—yz

ST T8l BT T B TR I\/dx—ZZ—j @ -
1-x \/:
sin”' x=—sin"' y+C, (48 ), ST C, b SR B |
uR=q A< &4 3feR1e C &l sin”' C & al
sin” x+sin”' y=sin"' C

Ui Bt & G [sin’1 x+sin” y=sin"{xy1-y* + yV1-x’ }J kil

sin”’ [x\/l — 2 1= ¥ } =sin"' C

a1 x\/l—y2+y\/l—x2 =C
JBI I B & |
JIIHIAT 124
fferRaa srader THIBRUI Bl B HIFTT
1, (ey+1)cosxdx+ey sin xdy =0 2. (l+x2)dy=(1+)’2)dx
d
3. (x+1)ay=2xy 4. Z:x—y:ex“rxzey

dy 3e* +3e™

5. (smx+cosx)dy+(cosx—s1nx)dx:O 6. o re”

dy  x(2logx+1)

7. sec’ xtan ydy +sec’ ytan xdx =0 8 Sin y+ ycos
9. (1+cosx)dy =(1-cosx)dx 10. 1= x°dy = x*dx

(B) axl’ @ qera®xeT ¥ WHTHIA 814 drefl argawd aHiaxer (Differential equation reducable
to variable separable)

39 fafey § &Y 912 Srdeher HHBRT & Sfacie U fhHl fafde @ise &1 afaReniia e & GHIEHR 2RI & YerdnroT
Tt FHIEROT 3 gROTT BT ST 8 311 SHET 8ol YT R Y: I8 Ui $HR FHIGRYT &1 &l T fobaT i1l & | 7=
JRTERVIT ¥ g (A S1feres e 81 Srgt |

FLAGIR IS B
dy 2
SETEXUT-12. B BIfTY E:(4x+y+l) :
go: a3 gHIeRoT 4 /11 dx+y+1=t
X & WTUET et el UR
dc dx dx dx
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&1 7wt § Sufad ufoeenT 9

ﬂ-é‘.:l‘z
dx
. %:12+4
Ui = dx E
= = e (R g )
1
BT PR TN dt = |dx
Ilz+(2)2 .[
T %tanl(z/2)=x+C,aﬁCWW%’|
at tan '7/2=2x+2C
ar t=2tan(2x+C,), 8l C, =2C
(T I G IR 31T B
4x+y+1:2tan(2x+C1)
Zdy 2
SETETU-13. B @I (x— ) el
Bd: 39 THIHIT ®l 14 w0 # foras iR
d 2
d__a M
dc (x-y)
dy dt
x—y=t=>1-=2==2
AT y e
dt o
7 AR (1) l-—=—
( ) dx 12
dt a t'-a
TR B W —=l-—=
dx r* r*
a2
de=|1+ dt
31 |: (t2_a2):|
a2
AT PR TR Idx: {H - Z}dt
*—a
2 1 t_a 7
T x=t+a —log(—jJrC,GIETCWW%l
2a t+a
£ BT W19 X TR 3T Bl & y:glog{x_y_a}JrC.
2 x—-y+a
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SETETVT-14. B BT Zx—y:sin(x+y)+cos(x+y)_
Bel: I8l AT X+ Y =1, x & HIYET adbel~] Bl IR

N a@a_a
&1 77 iR § Sufad ufoRene e wR

dt .
——1=sin7+cost?

£—1+sint+cost
q71 dx
dt s
Ell (sinz+cost+1) [FrR—era ]
1/2 ) .
a1 %dt:dx [3TTEI 10T H gaAdN 2co0s” 1/ 2 WIS o WR]
1+tanz/2
2
T I(I/Z)sec I/Zdtzj'dx
1+tant/2

! <
log[1+tan5 =x+C, 581 C FHTHh R B |

M =x+C [+ 1=X+Y @A W]

a1 log {1 +tan

W—15.WW{
gol: <1 TS iR 9

x+y—a}ﬂ_x+y+a

x+y-bldx x+y+b

dy (x+y+a)(x+y-b)

E_(x+y—a)(x+y+b) @
dy dt
HT x+y=t31+aza (3Tahet B WR)
di _(t+a)(t-0)
et (1) & & (—a)i=p) "
dt B 2(1‘2—611))
A P R & (1-a)(i+b)
71 de = |:l+ tl(zb__acll)):|df
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HAIHAT B W Ide:I{Hi(zb__jﬂ dt

2x:t+b%alog(l‘2—ab)+c,GE?[CWW%I

{ T A G IR I 8 © |
_b—a 2
X=y=—0= log[(ery) —Clb:|+C.
YIAHIIT 125
frfaRaa sradmas THIERv &l 5t BT
dy dy 1
1. 2—: 2 2. < =
(x+y)dx ¢ dx  x+y+1
3. cos(x+y)dy:dx 4. ex+y:1+ﬂ
dx
dy x+y+l1
: dc—dy)=dx+d A A
5. (x+y)(dv—dy)=dx+dy © T
- dJ/j dy 1
7. + - 1 —_— 8 - = 1
x+y=sin (dx " x_y+
dy dy  (x—y)+3
9. Ezsec(ery) 10. E_—z(x—y)ﬁ

(C) woenmd Agwdd aHiHveT (Homogeneous differential equation)
3B FHNHRVT £ (x, y)dx+ g(x, y)dy =0 I GHETT 3ddbel HHIBRYT Bad &, IfQ 34 fFreferiad g 4

ad fhar o aa
&y
dx_F(xj (1)

AT £ (x, y) 3R g(x, y) & U UG H x TAT y P! °TG1 BT AN Fad HA BT & | HHETT Adbel FHIBRUT
DI B B b [T AT

y=vx (2)
U x B ATYeT dh AT HY- IR
D, o
(2) @1 (3) BT UART (1) H B TR
v+x—=F(v)
g7 x%:F(v)—v
! a’v—ﬁ JFENT]
ar F@)-v Cx [ AL



1

JORt

B A R TR dv:jldleongrC,GE“TCWszﬁ%‘l
X

9TV UeT &l AT B v:% gfoRenfd &= UR < 7 3Tad el THIBRUT T I 8ol YT BIdT © |

feaoft: afe weT srawd wER jx—ny(x, Y) & ®UHEL T8I f(x, y) T TG ATl FHI Bl 8,

dx . dx Cdx
X = vy SR - bl qF s dea g e —- =06 ) FRRAMACE & 31 3rdebeT BRI BT ATIh Bl ST

dy dy
PRAE |

geeTd Sqrever
dy 3xy+y’
FETEvU-16. o HIfVT — = ————
g dx 3x2
dy 3xy+)y’
Bol: 41 TS BT el (1)
Y TS THIBRT THLTT Tddhel THIHRUT B |
37 AT y=vx 2)
= %:wr% €)

TR (2) 3R (3) BT TIRT TR0 (1) H e uR

dv 3w’ +vix® 3v+y?

VHX—= =
dx 3x? 3
a xﬂ_3v+v2 —v—ﬁ
dx 3 3
1 1
T —dv=—dx [TR GAFDHIHRT 4]
y 3x
THIH DR TR —l:%10g|x|+C,GﬁCWW%|
2%
x 1 y
a1 ——:—log|x|+C. ey =2
y 3 X
T e B & |
dy_y yj
- ——==+tan| —
Wﬁﬂﬂ.waﬁmdx . [x .
dy _y Yy
Bd: —— ==4tan| = 1
dc x (xj M
Y TS FHIBRT THETT Tddhel THIBRYT B |
37 /T y=vx



d
= ay:‘}‘i‘x—
(DA v+xﬂ—v+tanv
1
T ;dx:cotvdv [TR GFBIBHRT ]
THIDH T TR TR log | x |=logsinv+log C, T8l log C HHIHd AR S |
a1 x=Csinvy
VT |9 G- TR 31 Bt x:Csin[%)

JETETUT-18. B HIVIT: xsin(ljﬂzysin[lj—x
x )dx X

Bel: <1 TS iR 9
dy ysin(y/x)—x
E: xsin(y/x) @
Y TS THHRT THYTd 3Tdbel THIBRT &
3(cT: {1 y=vx 2)
d—y:v+x@ 3)
dx dx
31 FHIBRT (1) 9 V+xﬂ=—‘}5iflv_l
dx sinv
T v+x£:v—cosecv
dx
ar %de—sin vdy [TR Geraepichror 4]
log(x/c)=cosv, Sial C GHIRH 3R & |
Rl x=Ce™
VT A1 X IR 3T B, X = e
TETEYUI-19. BA BITSY x%zy(logy—longrl)
wa: O 7 T 9 d—yzl[loglﬂ} M
dx x X
FHIBHROT (1) LT FHIBRT & |
3T { T y=vx 2)
d—y:v+x@ 3)
dx dx
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TR (2) 3R (3) BT TIRT TR (1) H B WR

v+x%:v(logv+l)

xﬂ—vlo v
T & 2]
T L =L [TR JIaBabIRvT H]
vlogv X
(1/v) 1
I BR TR Il dv = [—dx
ogv X
a1 log(logv) =logx +logC, ST&f log C HIde @R B |
g7 logyv =Cx
ar log? = Cx [ v=y/x]
x
BT I & © |
YITHTIT 12.6
[RESIRITCRE CENIREICaG GRS Gl Y
d
1. x2 dx_ x3+ ? d :O 2. _y:Z“‘Sln(Zj
yede—(x* +y*)dy = sin| =
2
3. xd—y+y—=y 4. xsin[x}d—yzysin{z}—x
dx x x |dx x
5. xdy — ydx = \x* + y dx 6. (x2+y2)dx:2xydy
7. (1+e’”y)dx+e’”y[l—£jdy:0 8. (3xj/+y2)dx+(x2+xy)dy:0
Y
9. xzj—y:>c2+xy+y2 10. x(x—y)dy=y(x+y)dx
x

(D) wwerra #° gfXfvrag g1 are) rasa afIsYoT (Differential equation reducible to
homogeneous form)

dy ax+by+c . a b

mmaﬁwa=—a,x+b,y+c,,m Py (1)

@ ®U DI BT Al IH SRR ¢ TAT ¢ P UfRUT x =X +h TAT y =Y +k GRI TR, I FHGTT 9T Tl & |

AU T BT Bl &l I &l AR A EABISTH X =x—h MY = y -k I@HIPIT 5 YT bt
ST e |

3fT: HIHT x=X+h ; y=Y+k
di = dX : dy =dY
dy a(X+h)+b(Y +k)+c
31t |HIReT (1) e

dX a'(X+h)+b'Y +k)+c'
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dY  (aX+bY)+(ah+bk+c)

ar AX (@ X+bT)+@h+bk+c) @)
319 FHIBRYT (2) DI FHET G111 &b foU ARl 4 TAT kT AT 36 YR (HAT STl & T

ah+bk+c=0
o a'h+b'k+c':0} 3)

38 EABR h TAT kT A ST B B |
31 FHIBROT 7 (3 ) BT TIRT FHIBROT (2) H B W)
dY  aX +bY
dX  dX+bY @
Sl o HHETd B, 314 (4) BT T FHIAR Dl AT A EA IRTTH X =x—h T Y = y—k @RI
B UTS B |

feragoft: Suad fafer s Rerfa 4 favd 81 S1edl & & %:% iy T AT k' A AT G S SR AT ety |
AT Rerfer # AT %:5:% Al FHRT (1) BT ®Y BRI

dy ~ ax+by+c

dx_m[ax+by]+c' ®)

319 FHBRT (5) H URTRATUT ax + by =v IGIR &l B TR

dav ( v+c¢ j
—=a+b
dx mv+c'

ST o R BT g A arel) fafdy & gt @) o el 7 |
geeTdg Sarexer

dy Tx-3y-17

dc Ty-3x+3

SGIevvI-20. B HIFVU

Bl: < TS FHIGRT HETT U H gRdafdd 819 arell 3Tddhel THIGRY & Fifd

AqT x=X+h y=Y+k WINR

b
#* —
bl

Q‘|Q

dv  TX -3V +(Th-3k-7)

dX 33X +7Y +(7K —3h+3) )
h AT kDT T 39 YR BN 9
Th-3k-7=0
SR 7k -3h+3=0
SREAPHWRh=17M k=0
dy 7X-3Y
31T IR (1) | E:m 2)
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Siifes a0 8, 31 ¥V = vX  ufoRenfid &vq w

v _ L xdv
dx dx
dv  7-3v
¥ (2) ¥ T
dv 73w
= dX  —3+7v
ax Tv-3
a X (e ]
dx 7( 2v 3
-] —=— dv— dv
a X 2(1;2—1} v -1

FHIBAT PR TR —7logX:%10g(v2 —l)—%log[v—_n—logc, T8l log C FHIde 3TeR & |
v+

(vz _ 1)7/2 v+ 1)3/2
(v— 1)3/2

log X7 +log =logC

log| (v+1)’(v=1)* | X7 =logC

Yy Y(v .Y
VT A 3@ W 10g{[——+&j (———1j:r¥7zlogC
X X
a1 (r+x)(¥-x) =cC
SC| X=x-13dAY = y WA N
(y+x—U%y—x+U2:C
T aifiee BT § |
d) 1
Wﬂ-m.waﬁﬁﬂ—y:ﬂ.
dx x+y-1
_ b
Eﬁ:dﬁﬂ‘s‘\ﬂqwﬁmmumwldwﬁqﬁaﬁﬁsﬁwmﬁ%‘lmﬂﬁ%:F
3 39 YBR P THIBRT Dl 8d B b foT¢ 8 177 yferema & |
X+y=v
dy dv
I+—==—
g7 e
dy av v+1
: —:——1:—
3rd o - [feT FHIdRoT ]
dv_ 2v
ar dc v-1
-1
T &hzgl—ld/

y
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v

a7 2dx = (l—ljdv

T B T IdezJ(l—%jdv
2x=v—logv+C, S8l C HHIHcl AR B |
VT A I T 2x=x+y—log(x+y)+C
g7 x—y+log(x+y)=C
&Y IfIee & © |
dy  x+y+1

IGIEYVT-22. B PITOY E_m

d  x+y+1 a b

gt 1T wEw & Ixi2yiia o TR

dy dv
= —:—_1
SAfrT AT YTY=EY = T
- @_1_ v+1
dx 2v+3
av v+l 3v+4
ar - = ti=
dx 2v+3 2v+3
2V by = AFDHIDHRIT
h 3v+4 [ |
2 1 1
—+= dv=\|dx
BT BT Y I[s 3(3v+4ﬂ ]
2 1 o
§v+§log(3v+4):x+C,mCng‘*|
6v+log(3v+4)=9x+C, (518t C,=9C)
ar 6(x+y)+log(3x+3y+4)=9x+C, (v T 919 & WR)
g7 6y—3x+10g(3x+3y+4):C1
BT 3T B © |
Y3IdHIIl 127
It sradel AHIBROT Bl &t I |
, dy 3x+2y-5 , ¥ _ _x-y+3
dx 2x+3y-5 dx  2x+2y+5
dy 1-3x-3y dy _6x-2y-7

3. (2x+y+1)de+(4x+2y-1)dy=0 4k 2(x+y) > dr 2x+3y-6
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(E) ¥Ifered rawd aHfiwYer (Linear differential equation)
3rd fobuY 3rdehet AHHRUT A AT TR qAT SHD 3Tdhelol JH °Td | 8, I I8 Tddhel THIBRYT TR hH Bl IR
3Tdh ol THIHNT BB © | SHPBT ATID ©F o—

%+Py:Q, (1)
el P AT Q Wad AR x & Hel AT 3R © | AQ y W= TAT x Bl T =R of Al SHBT w0

dx

5+p1x=Q1 @)

BIdT %, Wial P, O, y& el AT3MER B |

aw add TNHT (1) BT &d: THHIT (1) D SI1 eIl Bl ejm NEINICETE RN
edex {Zx—y‘*‘Py}:eVﬂQ
ar %[yejz’ﬂ ) “0
I Uell BT THTh T Bl Y
y.ede":IQedexderc,Gi%“TCWW%l
ar y=e g [ 0 ax 1
ST o AiaxoT (1) BT 3 &l © |

feaofi: (i) A FHIBRT (i) BT T 0T (Integrating factor) Fsermar o | for el # (LF.) forad 81
(i) STABA THIHROT DI &l B I Yd Adberol T 0Td Had ghlg 81 ALY |

(i)  3rdPcT HHIBRT (jx—erP]x:Qlj H HHIDBCT T[UTh oA ST BICT © oI SHET B

ree ™ {f Qlef“ydyw} B |
FACGIDES TR |
TETEYVI-23. Bl BITOTT (l—xz)Zx—y—xy:l.

Bel: T TS THIHRT Bl A ©F H fogd )

ﬂ+ X 1
i | a=))) T a=o)

x 1
7 P:— 5 =
w (=) =)
2 1oaf1oy?
31 FHIh T [0 (LF.) :eIde =e? = :eZIg(1 ): 1-x°



31 B B, y(I.F.):I(I.F.)deJrC,GIEOTCWW%\’I

y\/l x’ —I\/l x’

(1X)

:j;dx
JI-x*
g7 yVl=x* =sin" x+C.
TEY 3fiee BT B |
dy )
JaTevv-24. B PIRT secxd—: y+sinx,
X
B: <1 TS FHIGIOT Bl AFd ®Y H folad IR

dy .
———yCOSX =SsINXCOSX,
dx

[V

Tl P =—cosx, O =sinxcosx
J.de —J.cosabc _sinx
31T FHIG oI (LF.)=e’  =e =e
31 BT y-e :J.sinxcosxe’smxdx+CjG%‘T'CW&EQ%I
= J.te’tdt+ C [@8l ¢ =sinx, .. df = cos xdx |
=—e'(1+6)+C [TUST: FHTD AT R UR]
=—e ™ (I+sinx)+C (s t=sinx WA W)
g7 y=Ce™ —(1+sinx)

JBI AT BA & |

d
TIGIEYVI-25. Bl PITOTY xlogxd—y+y:210gx
x

Bel: <1 TS THIBRT bl A6 ®© ¥ forgs 1=
d 2
@ oy o _=z

dx xlogx x°

. 1 2
G'g-l—” P: ’Q:—

xlogx X
1

L
AR 15 (LF.) = e = eI’““’g’“ = 802 — g x

2 Ava

o gl ylogxz_[;logxderC,\_rIETCﬂWW%\’l
2
2(logx) C
2
T =(logx)+ .
¥ =(logx) (log)

TET e s B |
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FETEVVI-26. B DI (l+y2)0bc: (tan’1 y—x)a’y ,

ol: <1 TS FHIART ¥
ﬁ+ 1 :tan’ly
dy (1+y2) 1+y*”’
1 tan”' y
© P = —
st ! ler2 o l+y2
. J.I—}dy J.ﬁ tan’ly
31 e ord (LF.)=e’ " =e '™
-1
SR ES xe™ ' :J.e““fly (tﬁ—g}dwa et C wHTeer 3R R |
Y
:Itetdt+C [Sref tan ' y =7 1]
=(@-De' +C

£ BT W T TR FHIBNIT 6T I Bl &

—tan’ly

x=(tan"' y—1)+ce
YITHIIT 12.8

ON N (N

ffeTRad Tadhel THIBRUI Bl B B \>ﬂQ

dy d
Y oy —ax 2 Yy
1. i 84 2. cos xdx+y tan x
dy Ny
3 (1+x2)a+2yx:4x2 4, (2x—10y )Eer_O
5 d—y+ycotx:sinx 6 (l—xz)d—y+2xy:x\/1—x2
7 ' dx
. aldy 2 dy 5
7.sin” | =+ Zy|=x 8. x—+2y=x"logx
le xy} dx 4 8
- 2 2 tan’ly dy
9. dx+xdy=e " sec” ydy 10. (1+y )+(x—e )g=0

(F) MEre Aawd afaer 4 99149 JA9dd afiasYeT (Differential equation reducible to
linear differential equation)

Tefefl ¥HiaYoT (Bernoully equation)

%H’y:QY" (1)

SURET UPTR D Sddbel HHIDRI BT " W fAwISTe e MReeb sraevet A¥iiepeor # gRafld fbar S wear g |

3YC: ST TP " BT AT < UY

. dy .
T+ Py =
y ; Y 0 @

AT =y
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Ldy av
1- 7
U=y = &
Ly 1 dv
Y e (1-n)d
FHIBROT (2) H SUad A Ui v uR
1 dv
i py=
(1-n)dx ¢
i %Jr(l—n)Pv:(l—n)Q
Sl s WRae Tfievor & o4 srfesa (v) | qurs faf 9 8t a” e © |
FLAGIREC T By
gqleXv-27. WW x%+y:x3y6
Bel: <1 TS FHIHROT & S Gell Bl xy® | AR O W)
ldy 1
o ®
1 _, DB &
HIAT yS_ y6dx_dx
A 1, _»
31et: (1) 1 yRRafdid v e
dv 5 2
AT E—;vz—Sx , ST fb YRaep aradvet THIHROT 2 | )

1
[P _ e—sj';dx _ st _ LS

31 \Ieher ot (1.F.)=e .

1 1
31 FAIDBROT (2) Pl 8 B, vx_SZIF(_sz)derC
a7 L:—ij’3dx+C: > +C
X 2x?
_ 5
3Te: v T AT T TR anfiee g y5=5x3+6x5.
a |
W-za.%ﬁ?f?r%l(f—y:e—z——
dc x° x
dy 1 Y
gel: <1 TS IR & —=e—2
dc x x
a Y 1
o’ RIS TR e’y—ere—:—2 1)
dc x x



- dy dv
HIHT ey:‘}:>_e D ARC—
dx
dv 1 1
31t (1) &1 gRafdd ®u D et
ar v 11
dx X xz
Il foh YRGP FHNHRT B |
1
%:Ww(lﬁ):ef”’“:efﬂ ogr _ L
X
31 (2) @18 BT ol l[_%}dx
X X X
v 1
! x 2x°

31 vahT 919 W WR 3T 81, 2xe ¥ —1=2x°C .

FETETUI-29. B DI %+(2xtan1y—x3)(l+y2):0

Bl ﬁﬁw%:%+(2xtan1y—x3)(l+y2) =0

1 ay .
K () 2vten o)
1 dy .
AT manﬂxtan ly=x
tan”' :vﬁ;d—y:ﬂ
o g (1+y2)dx dx
dv s
31ct: TIepRoT (1) 9 EJFZW:X
Sl o WRaep TR 8, T8 P=2x,0=x’
IR O (1.F) _ e
3eT: 3T Bt y-e* :Ix3ex2dx+C
1 -
ZEIxZ(Zx)e dx+C
1
:Ejte’dHC,
:%a@_n+c

2

= %exz (x2 —l)+C
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v &1 | G: Gfererfid B )
(tan‘1 y)e’“2 :%exz (x2 —1)+C
tanly:%(x2 —l)+ce’x2_
IET 3 B B |

d )
FETETUT-30. b FHIHRT ay+2ytanxzsmx;av‘rf%|ﬁmsﬂaﬁaﬁﬁm

A x=7/3TAT y=0
Tol: T B3I Jradhdl TR

dy .
—+2ytanx =sinx
T 4y
RH| P=2tanx, Q=sinx
ILF = eZJ.tanxdx — eZlogsecx — elogseczx — 5602 x
3APB FHIDBRY BT ATID Tl
yxLF.= [ (LF.)x Qdx

il y-sec’ x = jsecz X x sin xdx

ar y-seczx:jsecxtanxdx

T y-sec’x=secx+C @)

S x=7/3, y=0 FHE(2) H & W

O=secz/3+C
ar C=-2
C =—2 a0 (2) 9 T 1)
ysec’ x =secx—2
il y=cosx—2cos’ x
arfiee fadre g1 & |
YITHIcIT 129
fr=iferRad sradmd TaRvT &l &1 BT
dy 3.,3 dy x—y x v
1ot EYy 2 ( )
d dy . :

3. Ey—ytanx:—yzsecx 4. tanxcosyay+smy+esmx:0
dy 5 2 dy Y Yy 2
——+xsin2y =x’ cos —+=logy=-=(lo

5. — ¥ y 6. ——+—logy=-7(logy)

dy 1
l+x2 —+2x - = =
7. ( )dx y l+x2aﬁx L,y=0
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10.

fafaer geHTT—12
THBRoT (x2+1)%:1 PIEA T

(@) y=cot' x+C @) y=tan'x+C @ y=sin"'x+C @) y=cos  x+C

wﬂav—\rwzx—yﬂx:e“ FIEA &
(%)y+x2:%e3x+c (@)y—x2=§e3x+6‘ Mmy+x’=e"+C (@ y-x'=e"+C

17)
BT Eercosxtany:O FIEA &

(®) logsin y+sinx+C (™) logsinxsiny=C () sin y+logsinx+C (&) sinxsiny=C

d X —X
wﬂw—yzexwfx BTEA T
dx e"—e
(@) yzlog(ex+efx)+c (@) yzlog(ex—e’x)JrC
(W)yzlog(ex+l)+C =) yzlog(l—e’x)JrC
st e Y1 e
dx
@) ¢ =e* +C @) e’ =e*+C Me? =e*+C @) e =e* +C
dy 1
wﬂav—\fwd—er—er:O FTBA &
x Yy
(@) x+%log(l+y):C (%) x+%log(1+y2):C
) x+log(1+y):C ®@) x+log(1+y2):C
d
wﬂav—\fwﬁzcofy FEAE
(®) x+tany=C (@) tany=x+C (M siny+x=C @) siny—-x=C
e D — e e x et

dx
X’ x’ x’ X’
(@) ex+ey:?+C (@) e’x+ey+?:C ) e’x+’y:?+C ©)) ex+e*y+?:C

JTdh e THIHRT d—y+1=z—2 # 1 9 9 o gfaremus g1 IRgews aiieor # gRafdd sefi?

dx x

1 1
= 2_ —:t —2:t

(@) y=t @) y* =1 () ¥ (@) ¥

3 el THIBYT Z—J;+xy=exy3ﬁﬁﬁﬁ®ﬁmmmgmmwﬂwﬁqﬁaﬁﬁﬁ?ﬁ?

(@) —=V @) y?=v my>=v @) y*=v

L
y



11.

12.

13.

14.

15.

d .
ST THIHROT Eywﬂxze3 BT AT Bl ST BT |

3TqDHA THIDBRT %ertanxzsinx B FHAIBAT [0 ST DI |

ATadH el THIHII %—ytanx:exsecx fora wu 1 87

frforRad stade TERvI & AU T ST BISTU

16.

18.

20.

d _dx+3y+l K 7 log@“
dx 3x+2y+1 Cde x X
xQ:erZN/yz—x2 19, d—y:ex‘y(ey—ex)
dx dx

dy

= +xsin2y = x’ cos’
e Yy Yy

{HET‘EIT[\“f ﬁtﬁ]

Uh U AHIRROT FOTRTH e ok, 3N TR Ud S+ STadhetol [OeIHTH B, 3Tddhd THIhRYl BTl & | 3Tddh

JHIBROT AT F YebN b Il 2 |

(i) IR 3dbl bRl (Ordinary differentaial equation)

(i)  3ifrep racdhel WRoT (Partial differential equation)

U THIRRoT 5799 Bhdel U 81 Xadd R 81 3iR Sd ATUeT Tddberol {IeT Bl, HTENRUT 37ddhel FHIBRT

PHEATH T |

Y aradhet THIRRUT # fAeM Sad= TR & ATUeT 3T R & S STadhalol &l dbifc B SN 3Tddhel THIBRUT

Pl B BEAT & |

ol rachet TBRYT ) BT S 3fadhel THIBRYT B Adberall & e H URAY T gof I6iig a1 & 918

ST TIRMT Seaad Bife & Sradheld & OTd 81 S 3Tddhel THIBRYT B UTd el |

AD THIDROT BT B AADHA THIHIUT & B ANTITT FHIDHROT H W Idd=l Ta M aRI H e VAT

Heer fSTHH PIS T STadhetol I[OTids 7 &1 AT T& AR Ud SHY UTW 37adhel 0N (AU §U ddvel FHIBROT

BT AT B B |

3Tehel FHIBRYT Pl Bl SHBI o (primitive) W HEATIT & ddiid a8 fddbd AHIHRO Il W ed~T Uh

TR EAT R |

() ATYD T AT YOI &: AABT THIBRYT D B8 ¥ IQ IHDI BIfC (order) F aRIGR WeS 3R 8 Al 98
B YD B HEATIT & | 39 0T &, Yol AT AT YOI TeT ¥l HEd o |

(i) faRre g sradmel TEHRT & ATIS Tt H I SERT BT W M <7 W U &t fIRIE & BT 2 |

(i) fafers gt sradma TEROT & d g O e 3reR fagre 81 81d § TT AMIRIadT AT9d 8 &
farery Rerfar 7€t BI €
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S

Y hH Ud Y HTd Bl b el THIBRUT bl BT bR B fafar— faferat

(4

(B)

©

(D)

(E)

R DI gD B arel] fafe: a0 & AUS w0 f(x)de + g(y)dy =0 ¥ TEd FH1dber
HRA IR AT Bl WIS BT ST Hpal © |

FRRRITIT §RT A1 & JATDIHROT fafer: THaHRor & sractia- ¥ fddl fafme e o1 ufasenfud
DR AIH 3 FHIDBROT YFBRT et FHIBRT H TR 81 STl 8 SHHT §el UT dR & ygdld I8
IRRATI SHITRR T Bl UT BT ST Heball © |

Wmmmww:aﬁsxmﬂﬁwa%wwwaﬁd—yzfl(x’y)zaﬁby D ®T |
dx  f,(x,y) cx+dy

foran 5 5, S8t £, (x, y) 91 £, (x, y), x Ty H G 910 Bt 81 Al a9 Pl GoIh dxel dTetl FHIBRUl
H e 8 UIRATIT p = vx &1 AR &N |
gwera 4 gk 811 arell sadd gHidReT

i dy ax+by+c . a

W == ol —
® dc ax+by+c” a
e # dga v ¥ =X +h, y =Y +k foRenfd &R qoH1 3R 2 9k H FATT 39 TBR BN b
ah+bk+c=0 T dh+bk+c' =0 sEeaRATAIABIITH X =x—hanV =y—k
TGP I Tl T |

b
* —
bl

b
(i) @ §:F B <l SURIAR FbR bl FHIBROT bl FIIRRATAT ax + by = v HIFTHR ORI Bl YD Bxel

aTed) THIhYOT H TSIy BT YT BT BIAT © |
Mg rgdd GHIBHIOT

d _
() Ud B EerPy:Q STEt P O, x & Bl 37T 3TeR & |

Ide

AT N6 (1.F ) =e
gt y(LF) = [(LF)x Qdx+C

. dx .

(i) oIS BT EJrP]x:Ql el P, a1 O,y & Bl 31IdT 3R & |
aawm:rw(l.F.)zewy

ol xxI.F,zjl.F.ledy+C

a
Mad FHfHeT § 9ga O 16l radd THIGRT (SRATAT ®Y) ATID ®Y EerPy:Qy",

~ faN o . o 1
SIEl PRI O, x ® el 31T 3R B ¥ WReb FHIDPRU | et 8g " AN fhY — =1 YGdx

TABI|ITH =) " WIPR 3N Tcf GT N |
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SIXHT AT
UITHTAT 12.1

1. pife 1 9Td 1 2. BIfe 2 91 1 3. BIfE 2 91d 2 4. FIfS 1 91T 4
5. BIfe 2 °91d 2 6. BIfe 1 9T 1 7. P 291d 3 8. dpIfe 1 91d 2
UITHTAT 12.2

d’y dy dy

X’ +x—=——-y=0 x+y—==0
Y 25

d’y dy d’y _dy d’y
3. -8 4+15y=0 4. -2—=+2y=0 s +y=0

e de Y A e a7

UITHTAT 12.4
1, sinx(ey+l):C 2. y—x:C(l+xy) 3. logy:2[x—log(x+1)]+C
o1 )

4. € =e +§x3+C 5. ¢”(sinx+cosx)=C 6. y=e™ +C 7. sin’ x+sin’ y=C

X |
8. ysiny=x"logx+C 9. y:2tan5—x+C 10. y = sin 'Y’ +C

UI-HTCT 12.5

y-C .
1. ¥ty =atan| = 2 x+y+2=ce’ 3 y=tan|> 4. x+e " =C
5. x—y+c=log(x+y) 6. 2(y- x): (l+2x+2y)
7. x=tan(x+y)—sec(x+y)+C 8. 2x+(x— y) =
9. y=tan(x;y]+C 10. 2(x—y)+log(x—y+2)=x+c

UR-THTCT 12.6
1. y:Cex3/3y3 o tanzl:Cx 3 (x+cy):ylogx 4 X= Cecos y/x)
X

5. y+y/x’+y’ =Cx’ g, y=C(x2—y2) 7. x+ye"r =C 8. x’y’+2x’y=C

X
9. tan! (ijlogJH—C 10. ;4'108(30’):0
x

U3HTCT 127
1. 3(x2+y2)+4xy—10(x+y—1):C 2. x—2y+log(x-y+2)=C

3. x+2y+log(2x+y—l):C 4. 3x+2y+C+210g(1—x—y):O

5. 3(y—1)2+4[x—%j(y—l)—6(x—%j2 =C
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UR-THTCT 12.8

4x° C
1. y=2x-1+Ce™ 2. y=tanx—1+Ce ™ 3 y= + 4. v =21 +C
g 3] (tew) YT
) 1 1.

5. ysmszx—Zsm2x+C 6. y=+1-x’ +C(1—x2)
7. xzy:C+(2—x2)cosx+2xsinx 8. 16x°y =4x*logx—x*+C

_1 tanfly —tanfly
9. xe’ =tan y+C 10. x_Ee +Ce

UR-THTCT 12.9

2 . |
1.y =1+x>+Ce* 2.’ =e"—1+Ce”* 3. ——sinx+Ccosx=0

Y
o . 1/, N S
4. sinxsin y =C +e™* 5. tanyZE(x —l)+Ce logy_a X
7. y(+x*)=tan"'x—7/4
fafaer ye=9TalT—12
1. (@) 2. (®) 3. (d) 4. (Q)
5. () 6. (%) 7. (3) 8. (4)
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