%&'(N&*'1+',&-".1/0-(1&2-*1 324'5267 18-*5'6!9": |

!
; <$l/6"I="*>2-*1324'5267 !
!

$?7@ A ! B@ AQ ! (@ +DE!! @ d
|

FP@ +#!! B@ 1! ! (@ +DE!! .@ +DE!

|
G@ Ilim 2X =lim 2X __2 gl !

00X 1 0 P(x+1)(x" 1) 2(0)

!

: 1"2x _,. 1"2x _ "3
HE l!'%xz" 4x+4_l!"51>(x-- 2)2 _(O" )2
! ! !

; <$H0J1&>T'IKL2&('1324'5267
!

$S&@ +!
ML"1521*&."*12 11L"[(06N"(2--'(11?1k = 12-10!?-.100P!B01!-21!12-1000@!"!
!

F@ +!
|

=gl ]

lim t (x)="2+2101841-211160

|;:n;f(2+h)" ()—f#(Z) ——2P!*2

OO0l&*1160'@!!
!

lim (x)=f("3)

L =1 P
*21000!&*160'@

!

| |

! "#$



G@!' 8!

!
Q&-("11L".'"6&N?1&N"1&*1?J57:*1-'R?1&N'P!1L",0-(1&2-1&*1.'(6'?*&-R!I"X(=>2 @1
ML'"R67?7>L140*11J2271*24' 1L &-RII&7T1L&*T

!

f (x) = dneP*21@*PI*@
f (X) ="# P!I*2100!&*!1.60'@
f(x)=+" PI¥21000!841160'@

li
X!

li
X!

NS N3 NBI

li
X!
|

U-J:!O!&*!,?J’!“'@
|

<1/6"1="*>2-*1324'5267 !
|

$@ D2PY (x)!&*-21!(2-1&-020*@

|

Jim £ (x)# lim. £ (x),

lim f(x):)ldiml(4" x):5!

lim. 1(x)= Jim > +1) =2

|

V(20 lim. f(x)# lim, f(x)PI1L".&*(2-1&-081:18*1-2116'42N?BI' @
|

8J*2P!B'(?0*'"! !ln} f(x)# !im+ f(x)P!lL'!.&*(2-1&-0&1:!&*!?!WO4>!.&*(21.&10&1:@
!

! II#II



F@' D2Py(x)!&*-21!(2-1&-020*@

!

g(! 1)=DNE@

. X*"4x"5 gt 1 G1IC O %1 - ok
limZ2 "2 2 = 3X1F&-(11L'1I&A& PP >622 (L *I$I'S&* 1*PI1L'.&*(2-1&-0&1:1&*!

Xl 1 X2|| 1

6'42N?BJ'@!")'IL?N"1?1L2J'1?4 = 1P!1?1%UE@
|

é@ Y** Ph(x)&*(2-18-020*@

<110J1&>J"TKL2&('1324'5267!
|

$® K
|

i\/IL'6'!&*!?!%UE!?(1: 1P!*210!?-.100!?6',?J* @!IML'-04'6?126!7?-.1.'-24&-?126!
2
.'R6"*!?6'!'ZO?J!*2!1L'6'!&*!?!326&[2-1’?J!?*:4>121'J.22!?—J§!: %P!*Z!@O
X

F@ +!

! "HF



_ (\/x+3" \/3X+1)(\/X+3+\/3X+1) _ X+ 3" (3X+1)
lim =lim
X1 (x" 1)(Jx+3+J3x+1) 1(x l)(Jx+3+J3x+1)

= lim 2x+2 =i 2 _ !

X 1(x" 1)(Jx+3+J3x+1) XIm(x/x+3" x/3x+1)
"2 .1
(J1+3+J3+1)_ E_k

G@ K
|

811X = APK2 + kx = 4003%'% XZ@!!Q@! +ak= 4cos%!§(4)f;/5!

| 16+4k=4! 4k="12! k="3!

!

!

- F1/B"1="*>2-*1324'5267 |

!

$® /&6*11(L'(7!(2-1&-0&L:IRH ! 1T
8@ +2*11L",0-(1&2-'S&*1:IIY"
|

gl (1 1) =0

&&@ +2*11L'1J&A&1IS&*1\IY ™
lim f(x)=1" ("1)*=0

x "1

lim f(x)=4+4("1)=0

X "1 !
Q2llim f(x)=0!
x "1
%l =f("1)!
&88@2* |imf(x)=f("1)!
!
Q'(2-.P!,&.11L"."6&N?1&N'T
# u Tl
% 2x, if"1<x
fi(x)=$
Og/f 4, ifx<"1

+2*11L'1J&A& LI RNIS&*1!,26!1L"."6&N?1&N\ID2T

! II#A



lim f(x)="2("1)=2

x "1
lim f(x)=4 !
ML'115212-' <81 J&4&1*176'1-211'Z0?2)@
ML'6'.26'P f (x)!&*!-Zl!.&,,'G'-l&?l!'@
!
!
F@ /&6*11(L'(7!(2-1&-0&1:!RH 2T
8@ +2*11L",0-(1&2-'S&*1*\I1Y"t
!
"#3%f (2) =1 3!

&&@ +2'*11L'1J&4&1!'S&*1\IDU
lim f(x)=1"2(2)="3

x 2

lim f(x)=3"(2)"="1,

x 2% !
ML'6',26'P f (x)!&*!-Zl!.&,,'G'-l&?l!'@
|
I
G@/8&6*1(L'(7!(2-18&-08% = | 2T

f12)=121 2=14!

lim f(x)="2" 2="4

x" '

H — n 2 —_
lim f(x)=3("2*+4 =4

14" 4, of(x) isnotcontinuousat x = 4
Therefore notdifferentiable.
I
I
I

H@6*1!(L'(7!(2-18-0&1:I1RH 3T

f(3)=3(3! 7=2!

lim f(x)=2

x 3 |
imf(x)=33)" 7=2

lim £ (x)=lim f(x) = { (3)@

! HC



Q2!f (x)!&*!(2-1&-020*?1IF@
ML-I(L'(7!(2-1&-0&1:12,11L"."6&N?1&N'T
: d
limf'(x)=— (2)=0
1= (@

x 3
!

i f(x):%jm@x" 7)=3

x 3
0! 3 of(x)is |

not differentiable a x = 3.
|

,® m=12, k=-2,
I\/IL'!152!>?61*!2f!(x)!40*1!8'!'ZO?J!?]3(!:lP!*4_’2
m+2=0
m==2

sy m, ifx<l1
f(x)_{k, ifx>1
ML'11521>?61*12¢t (x),40*1IB'1Z0?J17 1 = 1 PI*P
k=-2
!
$$@ m=-1, k=3!
I\/IL'!152!>?61*!2f!(x)!40*1!8'!'ZO?J!?]>! = OP!*4_’2
k=3

$1, ifx"0

fl{x]=

(Xj Og{%ém, if x>0,
I\/IL'!152!>?61*!2f!!(5()!40*1!8'!'ZO?J!?J><! = OP!*4_’2
' m=1,
m=11
!
!
: <Fl0J1&>J'IKL2&('1324'5267
!
$&® 8!
ML'TR6?>L12,11L",0-(1&28*!-211*4221L!'30D!
|

i:@ Vil
I

! II##



f'(X):g c ifx"2
N g2xd#e if x>2
81l!x=2Plc=41 c!?-.!!
81! c=21?-.! x=2Plcx+d=x*-2c!?-.! 4+d=0@
ct+d=2+(-4)=-2!
!
G V!
¢ ()= F/(f0) () |
g(=r"(fM)F()=F(2)1 (1)=(2)(0-6)=1.2
!
Ho V!
"#&*1(2-1&-020*13¢L 2!
P Al6"="*>2-*'1324'5267 !
!
$® +24?&-TI8JJI="?]JH!
!
1'62*T!D2-" !
x2—x=0 2x+1=0
x(x=1)=0 X==5
x=0,1 but x>0
butx<0 !
%&-1T0, 1),
y(0)=2(0)+1=1
! !
NG*TID2-'X11L'6'1&*1-21-24&-7126!
%UE*T!D2-'X!1L'6"&*!-2!."-24&-71,26
EVTIV21L!'-*103 '

Jim (2x+1)=" 12-0 |

m (3" x)=#,
|

ES16'4'1%2&-10! 1)!
i 2x"1 if x<O
& 2 ifx#0 |

y'=0=2x"1 , yl=0=2,
x=.5lbut!lx<0 x=DNE

! "H#H



E->28-112,1.247&-16*16&(1&DT1),
=?-R'Tly! (0, " )!

F@ +247&-T18JJ1="2JM!
=2-R'Tly! ("#, "1]!
]'62*TID2-" |
2x!3=0 x! 2x2=0
x=15  x(1! 2x)=0,
butx<l  x=0,.5

I butx"1
%&-1T0, ! 3),
y(0)=2(0)! 3=!3!
!
AGFTID2-'XI1L'6'1&*1-21."-248-7126
Y%UE*TID2-'X!I1L'6'1&*1-21."-248-?126
EVTIV21L!-.*1.25- | '
lim (x#2x2)=#" 12-1 lim (2x" 3)="#1,

x! "#
ES16'4'1%2&-1(T, ! 1),
§ 2 ifx<1
y'=9% .
& 1" 4x, if x#l!
dy _

210 1! 4x=0 |

, X=.25!but!x" 1
(NT "E-.>2&-112,1+242&-(1, ! 1),
!



Gl@ +247&-T'8JJ!="?JH!l
|

'62*T! (1, 0),
x211=0 4! x=0

Xx=%1 X=4 !
but x<!1

# !

%&-1T0, !1)!

f(0)=0?! 1!

!

AGHTID2-'XI1L'6'1&*1-21.'-24&-?126
%UE*TID2-'XI1L'6'1&*1-21.-24&-2126
EVTIV21L!- *0% '
lim ()@ #1) =" 12-!
X+

!
ES16'4'1%2&-11T1, 0),/(0, ! 1),

Ilirp#(4" X)=#

X!

f!(x):%,ZX, Iifx>"1
% 4 if x<"1
|
dy _ '
2x=0, | 41 0
P
(NT E->28-112,1+243&-[1 1, 0)!
=2-RTly! ["1 #)!

=?-R'1&*1,62411L"'S16'4''N?J0'I0>!B'(?0*'12,!11L""-.IB'L?N&26 @

! "#,



|
|
|
|
|
ol
|
|
|
|
!

H@ +24'><9L\*11La,><1fi!="§J!’*é

]62*T' (o)

ox+1=0 3! x?=0
x=1.5 X=+3 !
but!x! "1 butx>!1

# !
%&-1T[0, 3)!
k(O):3! 02=3!

!
A*TID2-' XI1L'6'1&*-2!.-24&-7126
!
%UE*TID2X!1L'6'1&*1-2!1.'-24&-2126
! j
EVTIV21L!-.*1.25- |

lim (3#)3)=#" 12-1 lim (2x+1)="#,

x! "# :

!

ES16'4'1%2&-1{0! 3), (11, ! 1),

K1(x) = 32 if x" #1 '
&Zx if x>#1
dy _
(NT&—
2! 0 2x= O

 X=0
(NT 'E->28-112,}+2428-[1 1, 1 1)!
|

! "HC



=2-RTly! ("#, 3!
=2-R'I&*1,624!1L'I'S16'4'IN?J0'.25-1B'(?0*12,11L"1'-.IB'L?N&26!@

s

/Z\

A

| | |

i H 5
u

#oo4if 14" x"12
Yo
_% X%, if 12<x"0

@ G(X)=% !

%/4 :

—
D5

|
+242& TN x! & 4, #)&*'R&N'-
=2-RT  y![0,4],(?-1B"1*"-12-IR6?>L !
y=0! x*=0! x=0;
]'62*TH 2 (0, 0),
4+ X2 |
%&-1T  x=0! y=0>=0" (0, 0)'
ABHTIN  D21.-24&-?1261121¥11'Z0?J112ICPI1L'6', 26'P!-21°8
%UE*T!  D21.-24&-?126!12!*11'Z0?J!12!CPI1L'6',26'P!-21%UE
EVI'a',1bT! -2-1B'(?0%12,11L'1.242&- !

=0! nosolution”

| "H



EVI &RLllhTr! =0# y=0!

ES16'4’ !%2&*1'8*!? !' >2&-1PY(0, 0),&*1?-I'S16'4'1>2&8-1@!!1),&*!-211?1>2&-1@ !
8JJI1L'I>2&-1*15L'6% ! #'4, " 2yL?NILL'I*?4'l: N?J0*PI1*211L":1(?--21!B'!
(2-*&.'6".I'S16'4*@,

+&*(2-1&- O&Iﬂl’mf —Ilm

#lelo -Ilmf( X)$ x=0y,

KO*>Tlim f#;{x)$x!|ng+ f#x)% ( ! 2, 4)_
!
!

x31 ox, if 14" x"13

/
$$@ f(X)—?$/0 i., if I 3<x" 3 !
% . '

&

!
+242&-T0 X! ["4, 4] &*IR&N-!

162*Tly=0! x3" 9x=0! x="3

nosolution” (! 3, 0),

%&-1T  x=0! y=1" (0, 1)’

ABFTIIL D21.-24&-?1261121'11'Z0?J112ICPI1L'6',26'P!-21"8

UE*T!  D21.'-24&-7126!12!*'11'20?J!112!CP!1L'6",26'P!-21%UE
EVTH | D2-' IB'(?0*'12,!1L'.247&-

ES16'4'1%2&T! E-.>2&-1*176'(! 4, !és),(! 3 0),(3 1),%4,

1%

208!

+8*(2-18-0&TRIm f(x)# lim f(x) and lim f (x)#lim f (x)$ x=!3, 3,

KO*>*T!l  D2- 'B(’?O*"lL' 0-(}&2-1&*1-211(2-1&-020*1?111L'IN?J0*I5L'6"1 1L "
2428&-1*581(L*1'Z0?1&2-*@

=?-RT!  /62411L'IR6?>Ly [ 28,0# $1/, %3)#{1}!

! IIHII



zlx! 2 if 14" x<!12
$F@ f(x)=0 41 x2, if | 2<x<2 !

o sn#x , it 2<x" 4

VAR

\Vi

+2428-T X! ¢ 4, 4%8&*IR&N'-1?-.11L'6'1&*1-2!."-24&-21261121'2Z0?J!['62!-26!
2'%111'1.247&-121J25!,26!-'R?1&N"™10-.'611L'16?.&(PJ @
162*Tly=0! "x"2=0! x="2 ;y=0! J4"x*=0! x=%2
| y=0! dn"x=0! x=2,34# (£2 0),(3 0),(4, 0),
%8~ 1T x=0! y=v4" 02=2# (0, 2)!
AB*TIN  D21.-24&-?126!121*'11'70?J!12ICP!1L'6',26'P!-2!"8
%UE*T!  D21.'-24&-?126!121*'11'70?J!12!CP!1L'6',26'P!-2!%UE
EVTl!  D2-' IB'(?0*12,11L'.247&-
ES16'4'1%2&*TI62411L'1R6?>LP14, 2),(+2, 0),(2.5 1),(3.5 ! 1),(4, 1)(?-B"!
*--_@'
+&*(2-1&-0&THB24!1L'IR6?>LRH!(?-1B1*"-@ !
o . . . . |
KO>T  lim f(x)# lim f(x) and lim f (x) #1im f (x)$ (2, 0)!
=?2-RTI  /62411L'IR6?>LR! [" 1, 2]!(?-IB'"*"-@1!
|

All0J1&>J'IKL2&("1324'5267
|

$® 8!
|

0@ ! f1&*(2-1&-0201PHI<TIMBO'B'(20* (1 2)+5=7=(12)" +3!

11, Gf x<!2
00@! f1&*.&,, '6-1&?BIIPEISTI/2I¥IB'(20% f(x)=F !112x, if | 2<x<1 !
g IN6x2,1ITf 1< I
0

8- 2(1)! 6(1)°®

! "HF



0QO@?J*PIB'(20*18< f(13)< f(12)< f(! 1)=4!
|

F@ 8!
|

MU', 115&'(1&H12148(&6(I'XI1L"14&. . J'1&*121>767B2J?XI 1L 16&RL11&*1?1&-"15& 1L !
m= % I
|

é@ +11
I

ML'1J,11>&'(1&*1?1(0B&(15&1LIIL-.>2&-11&-(J0." XI11L'I6&RL11&*!1?1>?6?7B2J?12>"-&-R
0>I5&1LI1L"-.>2&-1!-211&-(J0.'@ !

"HA



00&' ('S &*'H' &-'.1/0-(1&2-*19%62(1&("IM*L!

=20-.112IF1./(&42J1>J2(*@!1QL251?JJ'506 7@
|

"#$%&'$(1)*+&, ("FI>1*@!"2(Lb

$® 8-5'6T! VI

|

(VX2 ax) (V2 +2)

" (x! 2)(m+@)
i X+2" (2x)
2 (x1 2)(Vx+2 +4/2x)
. 2" X
) I"I!rg(x" 1)(Vx+2+2x)
i "1 _
Sz
11 =1 lzk
Ja+a) 4 !

I
!
"@ 8-*5'6T! V!

a=¢g
da _,_ds_ ,ds,
@ Sq Sd
s=15



F@ 8-*56T! 8!
!

R!(x):# 2ax fromAtoB |

¢ b fromBtoC
a(1000) =1000b+cP2a(1000) = b!?-. b=100!
a(1000)’=100 :
a=00001 |

2(0.0001)(1000) = b
b=0.2 !
|

A@ 8-*56T! +1I
|

%JOR!&E1112!B21LI>&' (121 x)P*'16*0J1*I'20?J!112!"?(LI21L'6!B'(?0*"1 1L"!

,0-(1&2-1&*1*1?1".1?*1(2-1&-020*!
|

1+k! 3=3+b" k=b+5!
!

%JORIGE1121B21LI1>& (*12fl(x) = £ 2X K TOrX" 1 pregigeng1zooain2ra(LL
% 3 forx>1

21L'6!B'(?0*'11L",0-(1&2-1&*1*1?1".I'%),'6'-1&?BJf!!
|

2+k=3! k=1!

! "H#



- ((/(0'+10( T'$CI>1*@!"2(Lb

!

$@ 8-*56T! "&*-211(2-1&-020*1%H 1 @!'ML&*!.&*(2-1&-0&1:1&*1-21!
6'42N?BJ'@

! H

"2@ ! I(06N'IR2'*103 | !

IB@ 1 1(06N'IR2'*10% 1 1!

(@ ! (06N'IR2'*10>12-1B21LI1*&.*12,11L'1"8 | Il
I.@ +DEPHI&*1-211&-111'.247&-!!

e !

L® d

IIR@ +DEP!1L1152!>761*12,11L'(06N'.21-211(24'112R'IL'6@
L@ CX!I1L'>2&-11&4721IC

Q@ "XI1L'1(06N'1J'?.*1121M2-111"17", 11!

W@ "X!1L'1(06N'1J'?.*1121"12-111 16&RL1

7@ "X!1L'1152!1>761*2,11L'(06N'(242R'1L'61?1!"@
1J@ FXN1L'1>2&-11&*171IF

4@ <S$X!1L'I(0B6N'J'2.*11812-111"1)',2

@ <$X!1L'I(06N'J'2.*1148812-11L"16&RIL1

2@ <$X!1L'11521>?61%12 11L"1(06N'(24'112R'1L'&IP1!
I>@® +DEXIFI&*I2-18-11L".242&-@

! "HE



%&('45&*'|+ &' /0-(1&2- *'%67(1&('MI*EL Lo

"H#$%&'$(1)*+&,
|

G@ 8-*5'6T! Vi
!
f'(x) +0 -0 - 0 +
x 0 3 6
4&-1&*I15L'6'11L"*&R-!(L?-R™!,624112!0@
!
#®@ 8-*5'6T! Vi
!
1/ (x),&1>2*&1&N'PIRI&)&-(67*&-RI@0!40*1!B"116017-.1000!40*1!B",?J* @!! Ol &*!
,2J¥1B'(?0*"11L"1J&4&1!.2*1-21!'S& 1@
8!,0-(1&2-! f(x),L?*1?IN'61&(?J!?7*:4>121 A @!ML.'6&N?1&NHRy), &*!

>2*&1&N'1,261R172@!!
!

H@ 8-*5'6T! +!
!

I\/IL"152|>’761*!2f!(x)!40*1!8'!'ZO?J!?N =1P!*23=m+D,
fl() $ 2x, 1f x#1
& m, ifx>1
ML'152!>?61*12¢" (x ) 40*1IBMZ0?J1?W = 1 P*2m = -2
I\/IL'!152!>?61*!2ﬂ() 40*1'B'1"'Z0?2J1? W = 1P1*28 = m+bl’>- 15=0Y
I
_® 8-*5'6T! E!
I
8 <+1?6'1160'P!*2IE!140*1!B'!,?2J*@!!




- ((/(0'+10( T'$CI>1*@!"2(Lb
|

F@ "&*(2-1&-02011%1L 3@I&*-211.&,'6-1&?BJ1RL 3@
|

K2-1&-0201T

&@! f(-3)IS& W |
2@ lim f(x)!'S&*11B(20%
lim_ £(x)= lim, (2x-+3)=-3

x—=-3"
. _ . 2 _ '
lim, f(x)= lim, (x* +4x)=-3!
: _ p(_a
(%) 2, if x<-3
X)=
2x+4, 1f x>-3
dimf7(0)= Jim,(2)=2

x!lipg+ fHx)= xl!im3(2x +4)=12!

Jim. f1(x)! X!Ii[r31+f!(x)!



A@ a&*1!1?JJ'1167&10%,*!f (x) =

+247?&-Th e All Reals!
I

1'62*T1(0, 0),
2x+3=0  x?+4x=0
x=-1.5 x(x+4)=0,
but x < -3 x=0,—4

I butx>-3
#
%8170, 0),
f(0)=0%+4(0),
|

A8*TID2-'XI1L'6""&*1-21."-24&-7126

%UE*T!D2-'X!1L'6"&*!-2!."-24&-71,26

EVTa',1I'-.1. 25-PB&RL1!-.1Q

ES16'4'1%28&-1(F2, —4)P[-3, —3)!

£(x) 2,ifx<-3

x)= '
2x+4, if x>-3
dy

NT==0

( dx !

20 y'=0=2x+4,

x=2

11 |
(NT “E-.>28-112,1+247&-(-3, —3)!

! !

=?-R'Tly € All Reals;
Q"I1L"R6?7>L

|

2x+3 ifx<-3
-3 ifx=-3 @
x> +4x ifx>-3




