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1. Fmiysar
1.0 oihyp=iv

SwwiGwssaiia Garent. R @b,

“{x :x20, xe R} @b Gzrer R) ams GPssiuGn. Bsomen

fet GHTLIged IIRRUBLOTH GIdE60TLD.

e
3 2 a4 0 1 2

v

3

{x x>0, x e R} aigd Gare. R T aad GHssiun. Bemen

sel Gamliged Saisumiony Glisaseom.

R}, RY asiuen R @i Garen Lnifleymet @ w.
R; =R"U{0} e

oufeni_ s e (Intervals)
a,beR. a<b aib@ss,
(a,b]={x:xeR,a$xsb}

(a,b)={x:x eR,an<b}

(a,b] ={x.‘xeR,a<xsb}

(a.8) = {x’:xeR,a<x<b}

PP P

R euenTuImIbSUILHLD.

By,

NG E

[a, b] aeug apipw gpuisne (Closed interval) siaayb,
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(a b) adug Sobs égufﬂml_ (Open interval) aaiad HePpHSULGLD.
® sageud |

oyuienL. [—2, 5] aaLig aenBaTiged ataumborD GHissuLGD.
4
l
— 1
2 0 5

oLulent (—2, 5) ateLg s1eBsriigsd Sataimorn GOSSOILGD.

— -

2 0 5

[—2, 5] aen opuientulsd,

a1 Guiw GuuiGwe 5,
st Guiiu BepGuies 5,

Wasdhu QuuiGiusm -2
WasHifus BlenpGuiesit -2

(—2, 5) aeip Spulentulsd,

. j \ : GouIGwert Be0enev.
BslGuiiyu GouGuss o, WBesSHu ! .
BaiGufiu BenpGuiss 4, Wass8ifus BeopGuied -1 o@D,

®_gnjend 2

Geaupd SpuioLsend Seupionea aauGsaTiigs GMEGID  (PEDDBEHLO
SyUuL Heierne.

[-2,0)= {x:x2-2, x eR} %-2 >
. v A R
(-2,0) = {x:x>-2, x € R} % ~
(=0, 5]={x:x$5,xeR} « P
- \
(-, 5)={x -x<5xeR} ¢ ¢

L1 &miy (Function)

UDFATVHGII (D

X, Y asuen Geugiemwwpm (non-empty) 8m CzrenL a6 sy@w. X
si@1m GFTenLudsd o_siten PG wevspl, Y aaigid GsraLuls o sien

ST epevBLD QNI 6 wnBa@id @ GFHTLTemuS L mesingme @ LweUTSy
SIBOBTLITY, iy sIeILHLD.

?_snyew 3

X={1,2,3,4,5}  ¥={1,2,3,4,56,7,8) P

X @& gpevamimen 1,2,3,4,5 sauswapBu ¥ @ apeosmimen 2,3, 4,56
sIILeUDIIL_63T C@TLIYUGSSILL. Betiengy sisis.

Y

(1)

=

“

3
14
5
L6

7

¥

) X @euion ganans (osygn, ¥ G WD PRIMIL T QHTLT
UGBSSIL (BeTeng. ,

i X @a1 oo wosw ¥ @ar g WVBSBIL 6 OB OBTLIUGSSN
uC (befteng,.

U‘Aul\)h—lk

B,

Beual® Pubsmensend BHmiigh Geuntiul Gerengred B50smiy
8 1Ty oo @iy f ey,

f:X—>sY
f(x)=x+1

X € X ams gHéssomo.



@i Garen. X HLH (domain), GTenL Y Bevem oA (codomain)

Y
s, Goaub X Gasien apevsid 1, Y Gaeien qpeostd 2 o Le Gzl ~
UESBILL Getengl. @pmen [ @al dp 1 @ oL 2 SEIIBLD. 1

2
f) =2 f@ 4p 1 G odbud 2 S@id. :i
f(2) =3 f@& &p 2 @a slbud 3 sS. »
f(3) =4 f@aa b3 G efbud 4 sG. \g
f(4) =5 f@s &p 4 @ aibud 5 e )
f(5) =6 f@s &p 5 Qe alibud 6 SHGID>. ©
| gy Qe oy, elsa , SILUL Bsiten QpLiLse (a), (b), (c) eraueubyied,
S ,

(2) Wenmed gpOu@d GaTLIY WG STy DELd.
: f + X —— Y aniy asis. (b), (c) Wiemed HTOLGD CBTLAYSET FTLDBHT SI6O6L
(b) @ S5€ X ayamed 5, ¥ @6d Gariiy u@ssiiuLsde
. . : — ; D =X ’ Y ubss 606M6V.
f @ o d X ayew. 83 D(f)= X swez Dy seaBa BHOSTLAY FTTY BisD6V

am oG- £ @ ofés R(f) owvwg Ry am agpiugh © @b X Bewion 2 aeigud apevsto, ¥ @ed 3,4 sydluadpi e

, ) QeTLIYUGSSIU Geieng). aamCar (¢) @ ( i b G i
, R(f) = {f (x) IXE X} SHGLD. STy DI6O6V. e BB Gamy
BuwGev FFUULBstion o pTyemHHe R (f)=1{2.3, 4.5, 6} = ¥ aei.
@iy ¢ Cy v f: A ——> B g® aniy aais.
X Q X BUELITLpS
2 ! )
E 2 2 @ D(f)=4
'y 3 g i @) fla)=bowf(a)=beb =b =b (aed, b, b cB)
2 5 5
¢ 6 R(f)=1{f(x): x e 4} syew.
7




®_gnyesp 4

®_sngaup 7
2 S y
4={1,2,3,4}, B={1,2,3,4,56,7} ass. glx)=x’:  xeR | 0
f:d—>B | Brue Dg = R, Ry =R} aysw.
f (x) =x + 2 aen sriy f eudyupidsiLGEDE.
D(f)= A={1, 2,3, 4} _R(f)={3, 4,5, 6} S GLD.
AY
2 _snyewd 5 i ' 10 Lﬂinqsmt’v 8
gy f suensi.
A={x:0< x<5}=]0, 5] aaia. f(x)z{—:,momm.
x 20 acis
gniy g ooz, g A-—> R
A UDTWINISSIBEDS.
Bsanilean cuenyeL aumyha ol f, alFs SITILIDENDE SIS,
g(x)= 2x aas. X .
@us D(g)=[0,5], R(g) =[0,10] syew. i bif)=r e /&
. y @5 [ @i aldas GarenLuied
2 _gyend 6 , A B Weosmse wiGEID o_eieng).
h:R—> R o . AL SIeUST b,
h(x) =x+1, aan eurunssILGADS. ®_gnyewmb 9 -1
D(h)= R, R(h)=R sysuw. / ' 1;.'Tr'ru f ooz,
: ——x U xs-2 et
S(x) =9x+1 =2 <x <2 aaia
3 x> 4 aefien

sl auFLIDIBSULGADS. ST sumraL almys
f B i A, elés asuapheDs BT,

7



aug D= R 3J' 4-x"20 o8 o eien X @ GuporamsmsE wLGW sriy
R _[ 1 3] SUT MBS IFHLD. A 2(x)
oy : 2 '
4-x°20 ‘
. \ x*-4<0 /\
.9 0
Y (x=2)(x+2) < 0 , N,
) 2 ©0 2
a@Bey, ~2<x<2
® _gngewd 10

ariden oyt = {x -2<x<2, x € R} siwvevg [-2, 2]

gy f opeg, . .
1 x< 0 ol oléa [O, 2] DhGLD.
f(x)=1Jcosx 0<x<T e . . : . : . :
5 > 1 e X awug Guuibuistieonns Smebs [x] aRUG X DG SWIoTen Disdeg X
X

- B B Wal Guilw KernGuies (greatest integer less than or equal to X)
STevl U LIMISSUUELD. susmyeievdssamaHedbba
e auenFLmISSILGADS!.

: S AL & i ol 4, 655 ILEDEDD FPHIS.
sy f @ afiupos ewys. f B S48, olbs ai [2]-=2, [2-99]=2,  [3]=3  [1.99]=1
A (%) |
Dy =R 51 N [0-6]=0  [-1-2]=[2] s
Y Giognd
- __1’ 1 2 5 dw,,
Rf. ( ]U{} ~2<x<~-1 aelan [x]=—2

\J

) 1
\ -Isx<0 aefler [x]=~1
] J

0< x<! aefer [x]=0

R I~ i 1Sx<2 aafler [x]=1

/ i
25x<3 aflan [x] =2 oSG aBLUMS DUBHTAbS.

e _smend 11 : 2 _gagewmp 12
| g (x) = ,/4 — % aan sniy g eumpupbEIUGSDSI. g-R R
aniy g B oyLd, olss aSuaheD apgiE. g{x) =[x] een CUSHTLINIES UG DS

8 9



gy g @ ausmyiiena euenJbl sTile alFemns 5"’60‘5!&..
15

2<x<1 aafe [x]=-2
“1<x<0 aafa [x]=-1 I &0
0<x<! eafer [x]=0 ——p—t -

3 2 -1 1
1sx<2 aaflar [x]=1 , . |
sty g @en alos .o lo

Rg ={———,—3,f‘2,—1,0,1,2,—7*}

=Z

@ g Be oi5s, Boplusmismend Garami GpreL SHGID.

wL® (Modulus)
X o GuiGueieTs Bnas (x € R)
K=x, x20 eefar,

=-X, x<0 ol
o161 GuenTWIDISSILIBID.

e grgemb |5 =5, -5 =5 syew.

bl =[x sveid.

i B&F &y (Modulus function)
\fl:R—>R
171 () =7 (x) o1 auyupssiuGipg.
1@ =1@,  £(x)20 ashen
=-f(x), f(x)<0 eefai,

siend QETenien L.

10

®_sryewmb 13

S R—> R

f(x)= ¥ aem DFUPISSILGEDS. sy £ Qe DIt usnyE

aléengd snovis.
F(X)=x; 220 aefia,

==X, x<0 agﬂa’-’,

Tf €7

S 8si olsa = R} ays.

®_snrewd 14

S:R—>R
) Sf(x) =]+
W g()=PBx-1+2
W) h(x) =[x + 3

1 & h asuapisn elssdmnsmen PGS,

O f(x)=fe+1
SR =x+1, x2-1 aefia,

==(x+1) x<-1 aefa

-1 sy SUBHTLBENN 6N S,

/

BEd

S

11
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i) gx)=Px-1+2

g(x)=3x—1+2.

(iil) h(x) = |2x7 + 3l ~1
h(x)=2x+3"1:
= —(Zx +3) - l»
h(x) =2x+2,

=-2x~4,

3 .
2 — eiaai,
¥
—— mﬂaﬁa
x < 2 6l
3
2 ~— efled,
X 2 61

3 .
x < -—-2- stefflent,

‘Rf-—-{x:x?_(),xeR}:[O,oo)

Rgz{x:xz 2,xeR}=[2,oo)

R,={x:x2z-1xeR}

=[-1. )

12

lus'-""

>X

8L enL Famiy (Even Function)

oy f @eit ayi Aulguisiion eredeor X 8bew f(-x)= f(x) e
sniy f @nievs smiy SRIUGD. B

utm_l_ésm'rq, Y "oiFsiunl swidyn
DINLOUJLD. '

PveapF sy (Odd function)

&Ly f @i oyl Aulgushion ersveor X @ivasib. f(=x)==f(x) asfen
aniy f gmeps smiy STRILIL(BLD.

Seidpens aniy (Periodic function)

S'R—> R 0w stiy aas. wrgruligiw x e R 8nG

f(x+k)=f(x) svaworm oo wmss & Bosew eofler £ g, p
T Spautszens smiy aeiu@w. k e Wasdifiu Gpri Gugnonend, f Qe
SLOUTSBND aemiiD.
® Snyewid 15

f(x) =cosx . B8ue f B o R
S (=x) =cos(~x) = cosx = f(x) su@wo.
2580 f(x) = cosx, ei @y eLs ST Dp@tb.
L E amiy Y Slgaups swsdyreng,.
Cugud f B olss = [—l, 1]

g(x) = sinx asis. BS g Bt oy f R
&(~x) = sin(-x) = sinx = ~g(x) @b,
’g(-x) =-g(x) asugre g(x)

=sinx g @;ﬁmgﬁé iy SyGLh.
g 8 alss =[-1,1] symuw.

13



Sogwo f(x) = cosx, g(x)=sinx aeip s sypigpomd 2T SGL

\ f(x)=cosx A sinx

. (4
[ x
Iy 1 4 } % A
.\4 $ 1) \— +=>X T g -n R NN 2
- M — i -
I WP n\ ® [3% 2a " 2 2 2
) 2 1 2 2 -1T
-1

1.2 8¢ sriysafes Fol HHOABTEND afgBurah, ALGSHSID, Aal-

f, g asum 86 FTTYSBET SIS

(o) =rl+e  xed(NNDE
(F-@=r@-gx  ixe2(NNPE)
() (x) = () 8x) ; xeD(/)N D(g)
! ’f(x) ‘X E ; g(x)#0
9750 xeD()ND(g): g(x)

gan uEUDIHSLILGL.

®_gngend 16

f:R—R g:[0.2) K

f)=x+

g{x)= Jx s auepupsaGEns.

14

/
+ R —— R , — v s - » »
S ‘g f-8 /g g Qdw smiyser Usieumorgy SUMTWIMISSULIHD

f+g:[0,0) — R
(f+ g)(x) =f(x)+g(x) =x+1++x ,xe[O,oo)
(f - g)x) = f(x)-g(x) =x+1-Jx ,xe[O.oo)

- felx) = S(x)-g(x) = Ve (x+1) , x €[0. )

:(0,00)——->R

g
i (x) = f(x) x+1 .
g glx)  Jx =O°

S e f -8 f2 abu sniyseian o [0, ©) aus BouuemBu D L
g

Bet U (O, oo) SE BOUUDSULD SieuSTalss.

1.3 @iy - @i awity, Ciwsoren gty (one - one function, onto
function)

f i+ A—— B smiy aais.

X, 362 €A aeaa

f(x,) = f(xz) =X = x, adia [ Qe - @i Fniy DYLSID.
S 8% 665 R(f)=B aefen. sniy S - Goereng asiuG.

f:4d——> B 906 Gwernen stiy sefe, Yy €B gyingen f(x) =y
HGSWIH X €4 o _anp

15



b 17 aanBsu g Guweoner Faiy Slebev.
2_SngeuiD

%}\ BuwGeo gyiul Geen srideal, ol s, Beoven oL d aLMHED [0, oo) aTem
":R—R
J ()= 2501 . - wuDTLpIIUSET oo g speng (1 - 1) Guweoren sty ou& torHyeomd.
f(x)=2x+1. @@ s1iy HBW.
; g:[0.®) —> [0, ) Te
X, X, ER a&m y=2x+1 g
2
f(xl)="f("z):>2"1+1 =2x, +1 / &g(x) = x* aes.
=X =X 8(x1)=g(x2)=>x12 =x22
aaGeat f, (1 - 1) iy DS - x12 _ x§ 0
. e . S
@e alFs R s, >
/ y - :>(xl_x2) (x,+x2)=0
. - R " R
oipreugi ¥y € R gylugen €R Hw 5 =%, =0 (5 + x5, > 0)
f(x) = 2x +1 egugred o = x =1,
f(_y__i_l)_z(:v___l_)+1=y_1+1=y saBeu g,(1-1) aniy oy@ib.
2 ) U 2 _ _
y€l|0,0) agiz. y 20 g
aenBeu gniiy f, Geonaigl SHSW. [ )
y
2_mngemib 18 -] g(r)=v aeom Jy €[0, ©) o mig.
{ aamBas g Cweomen 'cm'm QLG 1D,
g, R—>R
glx) = x* aeis. . 1.4 CaidgdF oy (Composite function)
g 9B SITTLY éb@lﬁ f A—> B, gB———)C sleiTLIen 8w STLGST o6
g(3)=3=9
X
2 & —
9 (8)=(3 =9 m — 3
g(3)=g(-3)H3=-3
aeiBey g sy (1-1) emiy SIGOEV ‘
~4eR . fla)=b, g(b)=c asiz [ac 4,beB,ceC)
g(x).-—* 2= -4 syewiy X € R Bowmed Cule gyl Gsien f g aausudfer Gaigds smiy gof oy

16 ‘ 87



A= C
pof () = g[7 (%)]
gt (0) = g[f ()] = g(b) = ¢ sxe>

(x €d) e umFLpBSILEGL.

L mrgewd 19
f:R—>R, g:R—>R
f(x) = x? g(x)=x+1 aeis.

() sy fog @ cumTupss.

fog. Ba1 o 4, 6és asuaDDE: SIS,
(i) smiy gof @ auerFLmISS

gof @1 s, o¥ss aiLaDIMDDS HTEIS.

>

W sog(x)=flg())=r(x+1)=(x+1)

D(fog)=R

R(fog)=R§

(i) (gof)(x) = g/ (x)] + - >x

= g(xz) =x'+1

D(gof) = R
R(gof)={x:xeR, x21}

@5 fog:R—> R
fog() = (1) oy

gof :R—— R

18

(gof) (x) =x+1

(x + 1)2 zx2 +1; Guigiouts  fog * gof adiumE SSTRES.

1.5 aniy geigder Gmiwmg (Inverse of a function)
f:A——> B &1ty (1-1) spegnd Guweonengid eais. @elsunpres

spgiiumsaieo f @1 Gprargy sniy  f 1 genE

f‘l ! B — A auenjuigib&eor. f:A—> B
f:d—B
f(a) =b ass.
fl.p—s4
e (b)=a e uFUNSSILGH. B4

f:d—>B, flip— s 4 ass.
fof ':p—> B

ff '@Wex (v eB) symond,
flof i 4—s 4

Flof(x)=x (xed) asap Soseb.

®_sayenid 20

- A={1,2,3,4,5}, B={3,4,56,7} ass.

f:A——> B

f(x)=x+2 aes.

smiy f gpengl (1-1) e 1b Gueonangid opGLb.
19



P | .

flofx)=rf(®)=r" (2x+1)::2x_+1;1=ﬂ:x,

) S 1
L J -
T 4?2
- ¢ 5 5 > 3
Z ” 6 6 > 4
N : 7 7—r——9__' 5
S fx)=x+2,x€4 £l ) =x-2(xeB)

® gagewnb 21
f:R—R
f(x)=2x+1 sy, swiy f,(1-1) o0 BueoTegid BLEID-

y=2x+l f:R__—_)R

f—l :R » R, Gpiorg Fmiy,

Ay 2 2t

- x-1 ,

sof " (x) = f[f“(X)] = f(x > 1) |

_=2x(x—l)+l=x—l+l=x

=\

2 2

for Wx)=x=r"lof (x) amew.
f:RY —> R}
f(x) =x? e ariy (1-1) apsad
BusoTengild GW. sy f Beir 1 (x)=y= L2
Gpiorm smiy. f 1 uesywmissiu Geeng.

y=x
f(x)=x
Sy = x? | - .

y=x f l(x) =y =4x

f LR —5RY

) =E (k20

Beied(n suenguseaud SleusTalihes.

f(x) = x° @& Gy Ty, f—1 (x) =Jx DS 1D.

Yy =X @i Gweb, f (x) @eit etbuid, (x) SLGID THUDS DU,

fof '(x)=f(Vx)= (V%) =x  (x20)
o) =fFl=NE s (x20)

fof H(x) = x = f'of (x)

21



Cuaib & _grgemnd 21 oo sriuLBeten Fridienet SeusTailss.

f:R—>R  f':R—>R

7@ =3 -

Y =X @ea&Gwsd y=f(x)

f(x) =2x+1

@ oSbus, y = £ (x)

A
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dy a 1 2_ ,  a> Oeefien (\/a =a)
—_ = X - . a —-Xx
x i _x: a (a>0ﬂaﬁlsu la] =a) - 1
, a<0ma‘ﬂs&r(\/a2,=——a)
1 a* - x
a? - x2
po o 1 S Y
x mga (@ < 0 aafen |a| = —a) a
= dx x dx\a
a’ — x* 1+(;)
__d 1 __a
aA+x*a T atiyx

104 ) 105



Slsbeogy

&_gmyemd 7 / - / ) . |
Saiaupaaiaupany X @é Ghida aumasuiGs. o Yy =sin (Zx V1= xz) B0 x =5in0 aens SyHuiL
-1f cosx — sinx e o
@ sin”! (2 x- ,l _ xz) (i) tan (m Y =g3in (2 sind cos()) »
v -1 .
¥y = sin (s1n29)
3 +5cosx - oL siny = sin20
. -1 — P | S X . . ; y
@i €% (5 + 3cosx) () sin”" (cosx)

y=nn+(-1)"-20 aew.

2. [TF B dy _dy de
0] y =sin (2x 1 x) dx-dexdx
ay _ ! xi(zx.,/l—xz) (f 2 4O
dx  Ji-ax?(1-x7) 4x0 | .
1
1 [ =(-1)" x2 x
=______1___2_x{2xx%x_1—_—x—zx(—2x)+ 1-x x2} D
- y(r-2+%)
n SD@D SideE BILmL asiLsHe DU BOSTeuset GUDILGLED.
| {—sz +2(1—x2)} | |
= X > ‘ N R
\[(1 - 2x2)2 J] -x ,(ﬁ) y = tan"(wsx sz‘nx)
‘ cCosx + sinx
_ 1 >(2(1--21€“) dy _ 1 Xi(cosx-—sinx]
\/(1—2.\72)2 Jl—xz dx 1+ cosxlsin;x; 2 dx COSX + Sinx
COSX + sinx
2 (1-2x* > 0 ciafion)
1-x?
-2 (1-25* < 0 el
1-x?
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(cosx+sinx)’

(cosx+sin Jz:)2 +(cos x —sin Jc)2

(cos x +sinx)(—sin x — cos x)—(cos x ~ sin x)2

(cosx + sinx)2

(cosx + sin x)A2

(cosx + sin'x)2 + (cosx — sin x)2

- [(cosx + sinx)’ +(cosx + sin x)z]

(cosx + sin x)2

=1
@)
- cos™! 3+ 5cosx '
(iii) y=e 5+ 3cosx
dy -1 d {3+ 5cosx
dx 5+ 3cosx

x PR
* |- é_iﬁcosx 2 odx
5+ 3cosx
(5+ 3cosx)2
- (5 + 3cosx)’ ~ (3 +5cosx)’

(5 + 3cosx) (—5sinx) — (3 + 5cos x)(~3sinx)

(5 + Z*Icosx)2
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dv = L
dx | -1

- (5 + 3cosx) o _—16sinx
\/l6sin2 x  (5+3cosx)’

—(5 + 3cosx)
4 Isin x]

—16sinx
(5+ 3cr)sx)2

_ 4sinx
[sin x| (5 + 3cos x)

4
S+ 3cosx
-4
5+ 3cosx

sinx > 0 areflent

&'&
=

sinx < Oeiaiigit

y = sin™! (cosx)
d
S x4 (cosx)
1/1 —cos’x dx
—~sinx

\/sin2 X

—sinx

<]
® |~

- ,sin xl

sinx >0

sinx < Oerafie
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uuind 3

vaiapaaabay X gb GPSH amaths.

6 'sec‘l ’;
: 2x° -1

1. sin”! [a—t!)—s—,ﬂ) (a < b)

b +asinx
1+ x B J1+sinx + 4f1 —sinx
2. cos”! 7. cot : N
2 J1+sinx = \J1- sinx

[ a—bsinx \
cos” | ————— . - ,
3. 2+ bsinx 8. cosec™ (secx)
a 4a + bx

1 |1+ sinx
g, tan” |[———
a— bx « ’ 1 - sinx

Llex -1 10, cos™ (ZCOSX + 3sinx)
x ' V13

4. tan

5. tan

3.5 9IGb@eeISF oTiy, wLbosd FTiysala aosill

. n y
i) = LA
h 1
' o //

n
lim X _x o x
x—)ooLl+; =e DS
2 n
x
X =l+x+—+... + =+
2! n
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e=2-71828..... IGIgID YHEIEBWPDT eTRTITGHLD
i » .
x’—’-':co e’ =, ?z’-w e’ =0 .

X @6t FROOTU QUEIOTETEIS @S e*>0

¥

e L

e : \A
lim  -x _ 0: i}_n: : ‘

-x
X—00 € =®

lim e’ —1 .
a0 T 1 gy&.

B wySamen BipieueSain 2 LBWITdlsseomb.
flx)=¢

()= i, L2 A2 1)

_flim ex+h__ex
= pyg ——
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WLEHMBHF FNTY
Bpil QupoTEIEIEEHSE@ LGB
WwLENE sUNTWIDIbSIIN_HeTTengl.

y=log,x @ig x>0 sewb.

Ty =Inz

vu.m&a', Qe et
e‘ & S " (17 0)
wLémsemw /n aan aupgisud

QUPSSLD..

y=lhhxox=¢€

x=¢e
Bousdsd x s SHbEH aumauiL

[ ;
dx .
. ’ ,
v ) .
1= _d_(ey) 4y (0.1 //
y dx y=e* /
/ oy
7/ (4,0) x
1=¢ dy e
dx ’ .
/I y=lnx
dy_1_1 4

. (2NN 1
f(x)=lnx aefiar [ (x)=; fs:;,@tb.

t
)

Y=Xx @a Gosd ¢* @ Gzpfiy Inx @b,

112

®_srgewd 8
x g eisa aumauips.

: 41 - .
@) e*sinbx (ii) e l(x) (i) xe,/xsmx

(iv) In (l_xJ (V) x2
1+x x

M y=esinbx

dy =e%% - 4 (sinbx) + sinbx - i(e“x)
dx dx dx

= e bcosbx + sinbxa - e®*
e”[asinbx + bcosbx]
11
sin -
(i) y=x-e (")

d_y _ esin'l(%) X1+ x‘. esin‘l(%) jd;l}mﬂ(%):l

dx
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(iii) y=x- e,}x - sinx

t%zem +x.gl® s g-;(,/xsinx)

—e ’x . sinx + xve VX sinx ————!—————-(Sinx + xcosx)
2./xsinx

[ vine x{sinx + cosx
e xX-sinx [1 + ( )]

2. xsinx

1~
1+x

=

(iV) y= In

- % [in(1 - x) = In(1 + )]

Iny=x*inx
Bousswd x B GHHS aumsuibGs.

_l_.d_}i=x2-—1-+lnx-(2x)
y dx x

% =y [x'+ 2x - Inx)

= x"2 [x + 2x lnx]
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uufhe? 3 (f)

varaipaisiaDPer QUpIDSsanend HiToH .

10.

13.

3.6

)  a+be ,
X +1 2. 3 . sinx
e a-be* 3. x-e
) ir e* + e ran™ er +1
5. — 6.
X e e2x —e 2x e2x -1
x
In 2

;—j‘[l_j—;‘ 8. In(Inx) 9. g* *!
12. ln(x + ,/az + xz)

‘/l +x% —x in™
In (w/x -1+ ,/x + 1) 14. ln—m 1s5. log :’Io'.:"::

xsi"x 11. 2x +xcosx

2 _direnit auensulGe (Implicit differentiation),
OpS505> eemsul® (Successive differentiation)

f(x) @ pooneug Gupid £ (x) eens @bainGo Gunsig @yeimb,

APSDILD ... CupBast wopbw 3 (x), £O(x)...... amd esstuGs.

........

dy
x 8 GPiss Y @&t (pporag Gupd 1 seb. Brenimd apsipmb
d’y d*y
. Qupdlsei (epGui _—dxz ’ - d_x_s yrenaeees semeuny GOSSIUGL.
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?_smyewn. 9

2 _diamrit auenaul® | y tanx + x> sin X Q =x? y sin Xl- y3 sec’ x —2x y2 cos(i)
o . . y)jdx y y
L 2x+ 3;:2 y.+ 4% x =5 el 4y 06 SIS x'y sin(i -y sec’x —2xy° cos(—{)
dx ' dy y y

2x2+3x2y+4y2x=5 dx yztanx+x3sin X

Bousspd x Rd SPGB umsuIL y
4x +[3x2 °?—+6xy)+[4y2 +4x'2yﬂ—)=0
¥ dx OB S5HHPH a1eSHuL_®

(3 +8xy)f'—l’=—(4x+6xy+4y2)

dx 1 y=sin(msin‘l x) et
dy 4x +6xy+4y° : 2
had® AU d’y dy 2
2 , 1-x) == —-x—Z+m’y=0 oo Bipes.
dx 3x° +8xy | ( x)dxz dx Y
x dy y= sin(m sin™" x)
2. ytanx+x*cos==3 gefig —— |mE SIS,
Y ax i—}-;-—cos(msin" x) m
' ' dx ,/ - x?
ytanx + x* cos> =3 o>
Y d
Bousaid x g GPHE asuiL ' 1-x* ;1—2'-=mcos(msin”l x)
x
{ysec2x+tanx Z—X}+ 2xr:os(£)—x2 sin(}—]—“zﬂ>=0 ; :
x y y y ’ d’y dy (-2x) 1
1-x2 82, 5Y 20 - sin(msin x) -
7 dx* dx 2Jl——x2 ( ) ,fl—xz
4 ,
y3sec2x+y2tanx,——l+2xyzcos 2c—]—-xzysin Z e xPsin| 2 fi—y=0 wdy dy 2
: dx y y y/)dx (l—x)—7—x—=—my
dx dx
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dy dy . ,
1-x2 - x—= =0
( Jc)dxz xdx my

yJ; = sinx eaedien

dz d 1
2 Y Y 2
—_— 4 . — 1 =0
x 42 x ax (x 4))’ sien Ppiays.
yw/;=sinx
dy _
X 85 P& aumsuiL, ‘/;:1‘;+}’;-\[-x=—cosx
2"'4‘1+Y=2~/;cos:é
dx
B euensui
2x - =2+ 252 L 22 = 2x (~sinx) + 2cosx —=
dxz dx dx ( ) 2,\/—x_

2
in—}—)+2—d—y+—dl=—2xy+(fd—y+ y)

dx? dx dx dx E;
d’y  dy y
2x —= 42— =-2xy +
* d x? dx xy 2x
d’y dy (1 z)
2x? +2x =yl =—-2
* dx? dx Y
2
x? d—%+x —d—)i+(x2—l) =0
dx x 4
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d’y 3cot®

x=asec’®, y=atan’0 e dx a1 Bpieys.

x 4q

x =asec’® y = atan’6
dx = a - 2sec (secOanb) dy =3atan’0 - sec*
do do

=2asec’0 - tanb

dy
dy _do _3atan’ 6 sec’ 0
x dx  2asec’0 tand
0
dy = 3 tan®
dx
d

'y_d(dy)_d (dy) d8
dx> dx\dx| do\dx) dx

d (3 ) do
= —o/| ~tan® |- —
do

2 dx
= 3. sec’ 0 x —————21————
2 2asec” 0 - tan®
_ 3cot®
4
x = a(0 - sinb)

y
y=a(l-cosb) aefa P cot—z- send Sy
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s.

0]

d’y
%2 Mnd ST
x — sin0) ¥ =a(l - cos6)
dx _ a(1 - cos®) 4 _ asin®
do
dy _dy Jdx
dx del deo
s 2sin g - Cos—
= = = cot —
1-cos0 25in2 2
2

a’y

deieumd Friyselsn N epeugy GupitoPsenens SHmesmis.

X

= -——l-cosec _——
2

4 [dy)_d(dy) do
dx\dx do\dx ] dx

d ( 6) 1
=—| cot — | ——_
do 2)a(1- cos6)

20 1

a - 2sin’ 9
2

4 0
cose: —

4a

(ii) sinx ' @iii) In-x

120

2. g(x)=sinx
g' (x)=cosx = sin(g + x)
g(z) (x)=-sin= sin(%’l + x)
' g(3) (x) =—cosx = sin(377T + x)
g(4) (x) = sinx = sin(igt— + x)
g(n) (x) - Sin(ﬂ + x)
2
3. h(x)=Inx

W) <

W)= (1) =
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W) = (-1 (-2)5

uefpe 3(g)

dy
Ush ey i aihfisd 'J; Bnd HBTIHS.

1 x2+y2=a2 2. y2=4ax
2 2
x ,
3 ;—*‘%2‘“ 4 ax’ +2hxy+by* =0
5. x*sinxy+ ycosx =2 ; 6. xsecy+ ycosx +3xy=4
_alt-o o 26e  dy
7. xX= 1+ 7 ’y_l+t2 stefeit dx | BTG,
- 1 1
= 1 = cin-] dy
X =C08" —=——==, y=sin A .
8. /1+t2 /1+12 aafie dx B sTEis.
9, lany= 7, Sinx= 7 e d—yzl aed TGS
1-¢ 1+1¢ dx ®s.

10. y(l - x) =x° e

—l+x+x2+ +£ ;
1. y= 21 oty el

d’y dy
x =3 —(n+x)z+ny=0 o Bpes.

12. x=sint, y = sinmt aefiah

d? d
2 Y Yy 2.
(l—x )———dxz —x——‘dx‘*'m y=0 o1 [Rgieyes.

Saaup sriyseisr 7 suoug GuBamws STeis.
13. y=(ax+b)

14. y=ysin2x

15. y=cos3x
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4. QupIH Hafern LTyGUITHBISHGNT e (4.5) s

(Application of Derivatives) gz a2
X
4.1 upsbPpen (Gradient) : dv :
y [""“’) ’=2X4—2=6
4\ d p x=d

y = f(x) aam amenuiomws

m=6, yaef (4,5)
BHDE.

(x +8x,y +5y)

amenduisd P(x, y) e@ushef. 1O GarLedulsr swaut® : ¥ - ¥ = m(x — x;)
P Wihe oetewulsd eusmenululed g , y-5= 6(x - 4)
gousied O(x +3x,y+ dy) asis N y-6x+19=0
@ue PN =8x, NO=8y sauw. Pz y) 1
_ Gosiuafign soauTG : YV —3=-— —6-(¥ - 4)

Sy > X
— = tan LOPN ; - A
Sx 24e0. |0 6(y - 5)=~(x-4)

6y +x-34=0
yeel O opeangi suemenufulst sufiGus Simshs P 8 SEDIGWeUTH Hrew
PO syagl. aumenulsg P B GHTLMLITES SiDOWD. 4.2 wipp elsid (rate of change)

Ay X B« @ Fnfiy f(x) 601,
lim §-2/~——‘1’~"i--tan6 ~
Sx—0 - - e : . N
ox X /) (i) agnsd wanp els (average rate of change)
// x oz X, BOmHSE X, BHG wipd Gurg
GaiLsd x SEfa GhISHmIUL &t " P(x,y X
SipwHEID BaransHea HTEhaw “’""‘"7 (x.7) fx) = f(x) . ] ] )
sicteumenuisg P ulgieien ,/ £ Y aug x 85 Gh5e f(x) Ben synafl
Ganeduie ugbHmen aenlu@o. 7 Aompp el aemILGD.
,/ﬁe 1 > X

? snyewb 1 , (i) semPeeo MDY elsd (instantaneous rate of change)
y= ¥} —2x —3 aem aumemuls® X =4 B aeyuiut x=x, @0 x @& GOSS f(x) B semflae  wrHpals
i) Garsduier swaT® . .
(i) Gosiueia FWHINTE ASUMDMDE SIS, sim F (%o +B) = f(x)

h—30 A = f (xo) SIBILIHT 60 Q’;U[lu@Lb.

y=x-2x-3
x=4 oy, y=16-8-3=5
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?_snyewid 2
GamenaugaITal UQNS @M HiB& wy 0. 2ems asp elpgHed
ofsfsgwrn NHpg. SBE Sy Scm S8 BrsGUWEUNE DI
Cupuriy sPFsNsd alpsmsps TS,

upneier speng FCM aes. ugneien Gupugiuene) 4 =47 rlem?

, V= _4__ 3 3 .
ugnefilsit sensusney ¥ = 3 Rr-cm  gygib.

dr__o,) -1
@gug g, Ve ayed (1 - Gppb)
A=4nr?
d4_dd dr |
dt dr dt |—=8nr
dr
=8nr x0-2

ii_AL =87 x5x0:2=8ncm’ s
dt r=35

® _sngewd 3

o 5538zmeund | 20° opEapeien @f Bk Fwuss (wEGaTeluisr Bmetowren
1éh & BB ETHLD 0-2cms™! eisp wipt elzpgHed sifsNedpgl. Weapd Beromen
hé&tb 10cm eus o ciien semsHed uFliLeney oiHafbew aadmss SIS,

ABC @& 4A=120°, AB = AC = xcm asis.

ugliueney A=—;—xBCxAD

| —
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A=—x
4
dx
2 = 0-2¢ms™!
y cms
BC =10=2xcos30
10=2xx[:—;-
2
Lo 10
NE)
dd_d4 dx
de dx dt
243 x 0-2
= x -
4
(ﬁ) _2 10
dt x=% 4 ,\/_:;_

4.3 9P th@id sniysed, Geapupd Fniyser

) oPsfagw griy (increasing function)

abeR a<b
SpuienL (a,b) 05 SHIIS.

x,, x, €(a, b) aas.

X) < X; BTN F0T X, X, BOGW

4y
2 [t - Gpyw]
3)
N, SRR PR 2 |
x0:2=1cm*s DG,
l | '
[ f
a % x2 ! I

x <x = f(x)< f(x,) o

S adug (a,b) @ ofisfagw sriy aaiuGb.
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(i) @epupd ariy (decreasing function)

ayieL (a,b) mb soss.
x;, x, €(a, b) ae.
X; < X, DpBOYSTIEN GI6060T Xy, Xy B
x, <%, = f(x)> f(x,) aaie
[ aaug (a,b) @b @ompupp sy aeriuG.

8dSmpa smiy f (a,b) @ amali psstpais

asoeor x €(a,b) @pew f'(x)>0 aeflel [ o (a,b). Bed
SBeREHEE aRILGLD.

asoeor x €(a, b) Boew f,(x)<0'6160ﬂ66'1, f ‘ooz (a,b) @
@opdang aaiuGLD.

® _gsugesnd 4

Aseuph stiysst (a) sfafsen (5) Gopub. syimLsmms STems.

® f(x)=x*-2x-3
i g(x)=-x"-6x+1
(iii) h(x) =x> +2x* +x~100

@) f(x)=x2-—2x—3

f'(x‘)=2x—2=2(x—-l.)

x < | aefien, f’(x)<0; (=0, 1) @0 f @pupd.

x>1 asten f (x)>0; (1,0) B8 f odfsfseb.

f(x)=x"-2x-3
128

=(x—1)2"4 _}:\
x=1 @, f(x)=-4
x21 asfen f(x)> -4

VH

(i) g\(x) =-x>-6x+1 1

T N

x<=3 aefler g (x)>0; (-® -3) @ & s=fbed

x> -3 aefle g'(x)<0 (—3, oo) B £ GopUpd

| g(x)=Ax2 -6x+1 ' Lo {T‘;"g' 1

; =‘-—[x2 +6x - 1]

= —[(x +3) —10]

=—(x+3) +10

x=-3 @ g(x)=10
x#-3 asfar g(x)<10

Gi)) A(x)=x° +2x° +x - 100
3 (x)=5x* +6x" +1
Y eygn B ‘
x @& aeder GupTEEsEEGY h (x)21>0 SGH.

‘o1nBeu aideon ¥ € R @b sriy , sPsfssw.
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44 2_wie, 8ife, eludaeiefser

(Maximum, Minimum, Point of inflections) y ’! obeugi A

0
) ® uwie , |
e . x=a@s f (x)=0 | aepery
goiLC Geiten smiy y = f(x) , o \
Bge BGHG. X =d @ amiy a-8<x<a@e f (x)<0; BoL » 3
& wite) gedlenend GaranGeiongl. a<x<a+5@e f (x)<0 a \ g
X=a @ suenenuls@ euenguiliufLd / N . d ( )
ﬂ » 3 . . . Ll
GaTLel x SaEE SNBEEROTG!D a ¥ y=1(x) @pe *=a @ dusdiyeiea o aemiuGb.

a 8pe BLgusesdi aumenuisE amywiuBn GeTL s x SiFfa
Cpiddemsuy ot sniBlsTEISMBLLD, @ B OFLEBSHD almenudsa,
usnpuiiLp GpTLedsst x oFfa CpisHamsup e IfGsTEYSMSBULD
Simoliuengd srameond. § > 0 sLuimes. ‘ ®_sngawmd 5
. _ 20 . . . —
x=a, @& f (x) =0 | asipanp BEios y = f(x) 8ns y= (x + 2) (Zx 3) aap eusnenuiulenr o_uitey, @Poysmms saN(,

: - . , . , , ST suaTeLIL UGDLIQWITES CUEDTS.
a—6<x<a,@sbf'(x)>0 ¥=4 @0 o wie) 2 Rl aamiup. g Gt d

a<x<a+8,@s\'>f'(x)<0 ' y y (x+2)2(2xf3)

(i) Bywy : | v : ;1—=(x+2)2><2+(2x-3)x2(x+2)
x=a, e ’x =0 ,
a-8<x<a :si) f{(:))>o ey \ 2(x+2)[(x+2)+(2x-—3)] '

' Boiden - =2(x+2)(3x~-1 g '
a<x<a+d.@ f (x)<0 - >X (x+2)(3x-1) , 2 0 l
3
y=f(x) @ *=a @ Bfe 2 &E amiuGh. Zy 0 ol x= -2, x_% SLGID.
x
y
(i) atusfiyeret A dy
, x < -2 qefisi d—>0, Y ofsfse.
x=a@e f (x)=0 * ,
asmaung
- : 1 dy
a 8<x<a@wf(x) (565 —2<x<§ aaflen ;1—;<0 Y @spujb.
a<x<a+6@si>f(x)>0 X o
a >

1 . .q_)_, > 0 I
x> -3-' s1afai dx Y ofafagw.

y=/1(x) @be *=a @e alusdi
yeirefll & &0 eIALGLD.
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x=-2 @0 Y @be e wiy e i y=0

1

x=§ 8 )V @pe By 2 anl y="(‘§

-

7]3 —343
27

o _wireyliysiief (—2 , 0)

1 -343
Bfeyienisl | 30 T
x=0 @» y=-12

3
y=0 adle X=-2, 3

X—+ 0 G5, y——> + 0O DG,

X —>—0 &, Yy —> — 0 DG

>

®_gagewid 6

y=(x+1)?(2-x) awip awwenSulsn o wiey, Biiewseens G,

SUMENUIHWIL LICHIDL LTS 6D,

y=(x+ 1)2 (2-x)

—Z—iz(xfl)‘zx(-—l)+(2—x)><2(x+1)

=E+N[-(x+1)+2(2-x)
132

=(x+1)(-3x+3)
=-3(x+1)(x-1)

i}i=0 88, x=-1,1 G
dx
dy
x<—1 eeflen, 750 Y eopu.

dy
~l<x<l aoer, 7-70 ¥ opsfsen.

dy
x>1 eafa, E’;<0 Y sepuw.
x=-1 @ @Pey e y=0, (-1,0)
x=1 @0 o wiey @, y=4 (1,4)
x=0 aaflai y=2 L.
y=0 aaiar, x=-1,2 @
X —> — 0 BB, Y —> + 0O HH&b.

X ——3> + 0 DB, Y —> — 0 HG.

>
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e _srgewmb 7
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