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6 P19 Gml 11T VOVN - TPEPND HY MDNT

nMXnNn vy

MHNY

,[-2,3] yopa MN8N VW NI L X -2x7 —x+2=0 PNNWHN NN (1

MNIVIN 67T DY IRNYNIN DY ANPN YNV IRNND
YWD PPN

X =Xx=2=0 :IXNWHIN M (2
DNNYNN SV YNV 200N ,1 DY NIY NI 1NNV YOP INSD N

YNV DY 27PP RINNDD YTI VNI ¥ MNNN NVOYW DY NPXIVIR DN .2
10.001 Sv pyTa

.0.001 v PYT2 DNRNNY YYD IR VN )

.90 DN ¥ MSNN NVIY DY 120NN PVLIDA : NIV

NOYD Mvn

007 (1
x=1.520 .» 10 2 [12] N (2
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7 P19 Gwl <. DTN MOX - OINDTPNN DIRYI

NITAN 272 NNY NT'Na NMawxI

MHNY

:4=1 MONWYA DXVIVNN NX NN

"R -2 (MW NP0 N9¥T) wrinad (Mnap mspng) f(x)=7 (1
R-2wrma) f(x)=2x+3 (2

J0,0)-2wrmmay f(x)=+x (3

.R-2wmman f(x)=«/|x|+l (4

R DTN MPONIY g o RPSpNaH Y NN (5
SN
R-amv nmnanesy f(g(x) N
.R-2anmmonniona Ny f(g(x)) .a

[b,c]-a M NPra NN | ,[a,b]-2a MY NTNINONT f oM (6
J[a,c]-2 MY NTRa NN IO
SNVIP VAVYN 991 NITHNN 299 : NNV DIITT SNWIA NNT IVY

1 MNayopa g-) f NPSpNa O nY Ry (7
YOPA WP f+g IN,YOPAWINIY g-) f DN NN

1 yopa g-y f o avspnasny mnm (8
: TINID NNYLIN NNX 5 153990
YOPa VNI fog IR ,YOPAVYWMIY g f DN N
YOPAIWINIY g-) f AN, YyOPa YN fog DN .2
Yopawrnay f/g N ,YOPaWNIY g=#0-) f OX )
MOPAWINIIND f-g IN,YOPIANMMONND g-) f ON .7
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7 P19 Gwl <. DTN MOX - OINDTPNN DIRYI

1 MMoYoPa g-y f NYSPN OV MM (9
YOPA WINPT f-g IN,YOPI WIHRIN MMON g-) f OX NN

.(a,b) yopa nmon f'-v 75,(a,b) yopa Ny mspns f >nn (10
D»pPIN (a,b)-2 y-1 x 95 75, M >0 D»PYINIIN .N
()= T (X)[<M]y-x
J(a,b)-a My nnanesy f-winomn a

X 999 \f (x)\ >c>0 NP, | YOPI MY NN NN PN f >Pn (11

-2 x 935,9(x)= nm, -2

1
f(x)

=2 MY NP NN g(x) 22 IMN

WWW.G0o0oL.co.il 9NNY 19970 INT MDD MINDND MIVNY
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7999 GWL <. DTN MOX - OINDTPNN DIRYI

MY NT'NA MAawx1? D'NaIN

MHNY

(1
.(0,1) yopa M nPnaneN f(x)= xsm(;} PNV INN (1

—0 <X <o YOPI MY NN NN f(X)=xe™ MIPNONVININ (2

1
(0,00) -2 MY NN NN f(X)=——F TIPNINVINOIN (3
1+ex

.(—o0,00) -2 MY NN NN (X) =arctan(x) MIPNINWININ (4
JLeo) YOPA MMV NP NDNY (X)) =Inx POXPNON DI (5
L) yopa MY AP 9T f(X) =X M¥PNIN D INN (6

R-2 7MY nNa NN f(x)=arctan(x) 18PN 2NN (7

X
.(0,00) YOPA MY NTNA NN f(X)= 7 TP¥PNAN 3NN (8
X+

[0,20)-2 v LA NN f(x)=xsinx MIPNON 1IN (9

1
(0,00)-2 MY NN NPT (X)) = XCOS= TPNPNANY NN (10
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CR -2 1090m NN f(x) 7r8pne N (11

CR-2 7y nnanosa f(x) -wInom
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7 P19 Gwl <. DTN MOX - OINDTPNN DIRYI

MNMY NN MAayxI N2%v?2 n'Nan

MHNY

—o<X<oo YOP1a f(x)=sinx® MyPNAN MM (1
JOPA NNV DTN NN KD TPSPNNIY NN

(0,1) yopa f(x)=¢" cos(a IPNN NN (2

JOPA NV NN NN RD MMINPNINY NN

.0<x<o0 yOPa f(x)=xsinx MOIPNAN NNHM (3
YOPI MMV NN NPT N MDIPNINY INDIN

0<x<1yopa f(x)=Inx MYPNN MM (4
YOPI MY NN N9¥T NI DIPNNY INIIN

: DONAN DYOYON DY NY (5

n—oo

) Iim[ln(Z;m+%j—ln (Znn)j =0 "IN .N

R-2mMw N0 N PN f(x)=sin(e*) »mmn a2

:DYNIN DOPYONIY DY (6
[0,0) -2 MY NP NYNIY NP f(X)=€"sinx NP I N

(=0,0] -2 MY NP NN f(X)=e*sinx MINPNHN D ININ .2

: DXNIN DOYONIY NY (7
1
(=0,0) YOP2 MY NP NPT f(X)=eX MIPNN 1IN N
1

.(0,0) YOPA MY NN NI NN (X) =X MIPNAN 2 INN .2
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7 P19 wal <. DTN MOX - OINDTPNN DIRYI

:DXNIN DOPYONOY DY (8
| 100> 0 PN NP NPNS f:1(0,0) >R D M LN
. X —>00 TUND
(0,00) -2 MMV NTNIANPOYIND DI

(0,00) -2 MY NN NN IPX f(x)=xInx 22NN .2
DMON NS - 70 ,n PN NPNS f:(0,0) >R D NM )

MY DTN NDNY - P 99 NN
Cf(X) =¢ (sin4 X +cos’ x) NIIPHRN NP PIPNS R >R ODPM (9
1 .
LX 995 > <sin* x+cos* x <179 N

.(0,00) -2 MY NN NXT NPR I .2
. (=0,0) -2 MY NN NONY f I )
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8 P19 Gwl NP OY M - NRNN NITIN

nXpPNa 2v M, NIMIN NN

2% mrv

Y702 XDV 1Y 1901 N2 THOIW 29D, NI NINNDI 29D NPXPND NP NYTY ¥ MY PIoa
ANIT MIND T2 INNX PN, XYNND NN TDY XN P90 OTIP MY ONTI NN3

"TINY

:DTINN 29 Y INMN PPN DY NN NX WD 6-1 NMONRVA
1

f(x)=sin4x (3 f(x):x—+1 (2 f(x)=x*+4x+1 (1
f(x)=vx+10 (6 f(x)=Inx (5 f(x)=¢" (4

F(x)=x(x-1)(x=2)(x=3)---(x—44) > M oON,, f'(0) nxI*WN (7
f(X)=2x (X +1)V1+x+x> D P OR, f'(0) NNwN (8

.2(0)=1, limz(x)=4 9K f(x)=x-z(x) 2 PM ON, f'(0) nxMWN (9

x—0

Ix-=1 x>0

f(x)= , : PN¥PNON NN (10
—(x+1)" x<0

119X PPN NI MTIPIN DI IR INND N

X =1 NTIPI2 NP INMN PPN ORN NIRNN NITHIN A OYIPTA .2
1 NP POEYN DMP DNN

X" sin 1 X0
.0y¥av n) f(x)= X :TPNPNON NN (11

0 x=0

X =0 D72 NP ISPNON N DY DIV IPIN MY N
X =0 NTIPI2 MXIA NP PPN N DY DMWY IPON NI .2

2V HH52 WHNWND NOIN DN NT PIsa *

126 wWwWw.GooL.co.il 9NN 102 INT 1IVIDA XON NINSY
© NSO N — NN aNd



8 P19 G/WL NP OY M - NRNN NITIN

1
x"arctan—= x#0
.Ooyav n) f(x)= X (TPNPNON NN (12

0 x=0
X =0 NTIPI2 NP IIPNO N HY DIV IIN MY .N
X =0 NTIPI2 MINII NP MINPNON N DY DI IR MY A

: DYNIN MNN NNV (13

1+X
. e —e . In(4+x)-In4
lim A |lm¥
x—0 X x—0 X

D NN L x, NTIPIA NP oD N (14
(%) = lim L= 1)
X=X X=X,
X2 (%) =% f (x)
X—X,

N

25,1 () =X (%) = lim

JONVOR TN NN N f oo (15

: [a,b]-2 X,y 999 NPy [a,b]-2 DTN PSP NN (16

1T =T x-yF
NI AN WM [a,b]-2 1w f 3 IO

x> Xe
) =1, Q :TPNPNON NN (17
X xeQ

DYTNNO9YY f(X) NN HIVN

—1)?
)= XD XEQ L oen Anm (18
0 XeQ

DTMHNNOLYY f(X) INHIVN

- £(x) =[sin® x| ¥pPNon MM (19

Cf'(X) IR AVN LN
(X)) =0 11y MTIPIN Y9 NN INYD .2

DSVMD 5552 WHNWYNY MOINR DN NY P19 *
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8 P19 GWL NP OV MM - NN NITHN

: 199990 INININ (20
XomA NP NP f=g+h N, X, -2 7PV NPN g-) X,-2 7D h DX N

XomA NP NAPR =g +h IR, X -2 NPVNAPN §-) X,-2 NP NPXR hON .2
XA NPVNIPR f =g h I, X -2 NP NP G- X,-2 NP NPN hON )
XomA PPN f=g-hIN, X, -2 PPV NPR §-) X,-2 10 hOX .7

11959970 INHINON (21

.Iimn{f(x+%)— f(x)}: f'(x) W, 0w f ON .N

n—oo

. 1
10 N 9D 0P lim n{f [x+—j— f(x)} 923N ON .2
N—o0 n

212791 W HINDIN (22
im f(x) =00 WX, lim f(x) =0-) (a,b)-2 NP f DN N
x—a*

x—a*
Aim f(x) =00 X, lim f'(x)=00-) (a,b)-2 N0 f OX .2
x—a’ x—a’

f(X)—7—-10(x—4)

. Iirg 4 =0 NP, Xx=4-1 NN f (X) D)) (23
X—> f—
. F'(4) DNOHYAvM , X=4-11N7%) f - Inon
f(x)
. IWJT =0 NMPNN x=0 NTIPIN N2>2D2 NN NONPN f >nn (24
X—>

.f(0)=0 "N N
L f'0)=0-y x=0-2 Y f »MIomn a

LF0)=k - £(0)=0 211 ,7¢n 535y NP MNPNs fonn (25

X—00

Jdimx f (lj =k "o
X

X, TP NP PN fIR >R OOIN (26
Xm0 | | oaw D, f(x,)#0 OX N
NOW PO X, -2 0 | |0 pmw R, f(x)=0 OX .2
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8 P19 val NP OY M - NRNN NITIN

X, NTIPR MR NPIPN f,g:R >R ny»nn (27
.xeR 935 h(x) =max{f (x),g(x)} PN
X,=2 P h N (%) % g(X,) DNWINID

R mspns fonn (28
LF1(0)=0 W,0-2nPN f DN INOM

NNV DT XNV N : NIYN

T (xy) = F(X)+ f(y) m»pnn f:(0,0) > R 7dXPN9 "M (29
X,y €(0,00) 995
X=1 TP nrn f oo pm
. f@j: FO0)—f(y)-) F(@)=0>IM7n X

f'@@
.f'(x)=% x>0 925wy ;N3 f O ININ A

.f(x+yJ: f(x)+ f(y)

5 5 OOPNN NP MNPNS 3 M) (30

JOIRDY 8PN f -w o

: DYNAN DYON Yy Ny (31
: NN MIYOLN NN NN N
f (XO +an)_ f (XO)

n

f(x,) = lim WN, X, -2 70 f DX

.a, >0 N1TO 53>
@) =19, %=1 TP nyurspns f:R->RO>0n .2

IN,keN DNV ININ

dimn[(f@+L)+ FA+2)+..+ f(l+§))—k]=@ f'(1)

1 2 10

Jdimnler +em +...+e" =10 | D120 INHIVN )

n—oo
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8 P19 GWL NP OV MM - NN NITHN

: DONIN DXPYON DY DY (32
xeQ
0 92797 NMOSPNAIY NN N

¢

X=1n7172 P9 1™ f(X) =(x=1)2D(X) MP¥PNOIVINN .2

1
.DIPN 552 NP XD D(X) :{

X 925 [f(x)| < x* m»pn f(x) 8PN (33
X =0-2 1770 MYPNINY NN

X 999 | f(x)|<sin®x no»pn f(x) Mspng (34
MY MTIPI NOINRA NPT DIXPNONY NN

X mA NP IIPNS fonn (35
f(x, +h)— f(x, —h)
2h
,DMP /N PYDA NNV IOIND, f NN INPND DY NHNT NN .2
OPPIdN (X)) TN

(%) = lim M N

. f(x,—2h)-f 3h
lim (% )h 0 + )bmn NN (%) MYNNHNI WD )
X m2 DY NP 8PN foNn (36
(%) = lim % +h)‘2fh(zx°)+ 0= o

,D”P N PYDL NDNW N, T INPNO YW NoNT NN .2
OOP N (%) TN

SOV 5 KRN NTIY MINK PN PYD DX N : NIYD

cz2(X) = (x—a) f (X) NWTN TIIPND PTIN, x=a NP2 NN F(X) >0 M (37
£ 127997 IN I
.X=a NTPI2 NP 2(X) NP N

X=a-1n9N87 z'(x) .a

f@©)=0-c-anvn f -wnxn (38
IO
.c-anvwn |[f(x)| w f'(c)=0 ox .N

fe)=0wc-anvn|f(x) ox a2
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8 P19 Gml NP OY M - NRNN NITIN

.f(c)=g(c) »»mmc-amryunrspns f,g v (39
.f'(c)=g'(c) ox pNONC-aA TN | f(X)—g(X)| 2N N
.f'(c)=g'(c) oxpMONC 2PN 7(x) =min{ f(x),g(x)} » >N .2

.f'(c)=g'(c) ox pPMONC -2 PN 7,(x) = Max{ f (x), g(x)} »mn .)

.C-aney) fyc-anvn|f(x) -wron (40

.C-anyn f »dIom
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8 P19 G/WL NP OY M - NRNN NITIN

NOYD Mvn

f'(x)=4cosdx (3 f(x)=- x+l)2 (2 f'(x)=2x+4 (1
f(X)=——— (6 f(x)=2 (s f(x)=e (@
24x+10 X
4 (9 2 (8 144 (7
DTIPIODIN POYN OO . Xx=1 NTIPIANPIND .2 LX 999 N9YNY X (10
n>2.1 n>1.8 (11
n>1.1 n>1.8 (12
e.l 1 N (13
4

NN NONY (14

NN NORY (15

f?=0 .nNon NORY (16

.F'(0)=0 :0”pnm, x=0-2 P NP PPN (17

'@ =0 :0»”pnm, x=1-2 P71 NP P¥PNON (18
5sin*xcosx  2nz<x<(2n+Dx

x=2n 2 f1(x) = 0 X =nz N (19
—5sin* xcosx 2n+D)r<x<(2n+2)x

.IN2YN NORY (20
N2 MONY (21
NN NONRY (22
NN NONRY (23
NN NORY (24
NN NORY (25
NN NORY (26
NN NORY (27
NN NORY (28
NN NORY (29
NN NORY (30
55.)  .DNOM NONVY .2 .INON NONY X (31
NN NORY (32
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8 P19 GwL NP OY M - NRNN NITIN

.NOYN NONY (33
.NOYN NHNRY (34

—5f (%) f(x)=|x .2 NN NONY X (35
-1 x<0

f(x)=sgn(x)=<0 x=0 .2 NN NORY LN (36
1 x>0

NN NORY (37
NN NONY (38
NN NORY (39
NN NONY (40

WWW.G00L.co.il 9nxY 193251 INTN2 DINYN MNINSY
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8 P19 val NP OY M - NRNN NITIN

NPTTX-THh NINTA

MHNY

NOW 29NN NMITIPIA NOXON PXPND DY M) NPYTAD MNY DIVT >NV IIND (1
(PPN NNON NASNNN NAY NTIPI)
X*+8x x>2

TN MOV ONY OXTI2 MDY f(x)=1 TINPNN IVWNNYN
X" +12 x<2

9N MVIVN NNN D52 WHNWND ¥ YNN 171010 ,90N02

2INANY TIT 992 ,109THN DINN2 NN M) DX IPTL 9-2 MONWA
PSPNONN NNX DI DY NITHN NIAY DNON MY 90N

x> —5x x>2 X% —4x X>2
f(x)= (3 f(x)= (2
(%) {x3—14 X< 2 (%) {x3—14 X<2
In(1+2x) -05<x<0 X2 +8Xx  x>2
f(x)= 2( ) (s f(x)=1", e
X"+ 2X x>0 x> +12 X<2
f(x)=3x*+x|x+1 (7 f(x)=2+4x-1 (6
2 1 1
f(x): X smx x>0 © f(x): xsmx x>0 @
0 Xx<0 0 Xx<0

X =0 NTIPI2 OMNHYI NP § NORWN MINPNIN ONNIPTA (10

Ix+1 x>-1

f(x)= 8PN NN (11
1
—+a x<-1
X

1x=—1 NTIPIA NN FPIPNAN a NAPN SV TIY NHON NIY .N
DRN NN NITIN 29 5Y IPT /N PYDI NYDPY a-nN Ty Ny .2

X ==1 DMPI12 NI NN MIPNON
T NP PEYVN DMP ONN

VMY 552 WNHNYND MOON DN Nt PIoa *
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8 P19 wal NP OY M - NRNN NITIN

NTIPIA NI NNIN TPXPNN b -1 a DWNIAPN DY DI IR NIY INND (12
In*x O<x<e
f(x) :{ 9900
ax+b x>e
NIINN NIY NNON MY ,IONX DI NIY

NTIPIA NI NNIN PXPNON b -1 a OOWIAPN DY DIV ION NI NS (13
e 0<x<1
f(x)= :990N
ax+b x>1

NIINN MY NNON MY ,IONX DY N1AY

, 1
x“sin—+4x x<0
BOE X :TPNPNON NN (14

pX+q x>0
(NN TOPSPNON g =) P OOWIAPN DY DY IPN NIAY Wap
1D NN N

() =[x* =x* +sin(10x) -1 :P¥PNON MY, f'(0) NN 2WN (15

:TPNPNON NN (16
0 XxeQ

2UNN X 930 NPT RD INPNINY ININ

.f(x):{ |coszx| xeQ

(B5wun 799n) NN

;AN DITHN DHWN 70000 DR X OWNN 1901 939 1tnn [X] oDwn 7Ivn nospng
4.1 =4, [-4.1]=-5 :5vnd .(NVn 355 NYIYN) X -9 NV X OPY

L F () =[X]-[-x] P8pNnoan NN (17
(X)) NOHIvN

T (X) =[x]sin(zx) MP8PNON NN (18
Annra Yy f(x) NNHIAIYN

£ (¥) =[x](1-cos(zx)) 8PN NN (19
Cf(%) PNOHVN
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8 P19 G/WL NP OY M - NRNN NITIN

X 999 | (X)|<x* nvpnn mypna non f orw NN (20
x=0-217Pn f X

X, =0-2 1987 NPNd f NN (21
.f(0)=0 DX PN ON X, =0-2 1™ z(x) = |x| f (X) M¥PNAN 73 IO

X, € R DW NNDN 122202 MITINN NPSPNI NV g-) f v (22
£ 122797 N NN
1 f_l(xo) = g;(Xo)'] f(xo) = g(xo) ON .N
f(x) x<x,

YO HY NYTIND , 2 TPXPNON TN
g(x) x=x,

X -2 W, 2(X) :{

yR-277P0D g:R>RA x,-20PNN f:R>R OX .2
RV MIPN go fIN

DV NNDN N2>202 MYTIN f MNP X, -2 PN NP g DX )
Xom2 P P fog N, g(X,) -2 PN NI g(X,)

.DXYON P WP PN NN

LR TImMN NRSpNs g-y o nnn (23
X>Y 9991 , R -2 19X 78PN NN g -Y )N
. fFOO-f(y) _ g(“ yj D»PIMD
X—Yy 2
CF(X) =g(x) DYpnnoOvNn x Do5WY,R-2 0P f ) nomn

1_—X Xx>1

=1 X PNPNON NN (24
%—arctanx x<1

WY MY NPT X
F7H(X) INOINSD L) ON.ANITHIN DINNA 19N f DNNIPTA .2
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8 P19 Gwl NP OY M - NRNN NITIN

OO MIvn

fI(X):{Zx+8 X>2 1

3x° X< 2

2x—-4 X>2
f'(x)= 2
() {3x2 X<2 (

2Xx-5 X>2
f'(x)= 3
(x) {3X2 X<2 ¢
f() 2X+8 X>2 @

X)=

3x2 X< 2

2 -05<x<0
f'(x)=11+2x ' (5

2X+2 x>0
f'(x)=4(x>1) , f'(x)=-4(x<1) (6
f'(x)=8x(x=0) , f'(x)=4x(x<0) (7

sini—lcosl x>0
f(x)= X X X (8
0 x<0
1 1
2XSin——Ccos— x>0
f(x)= X X )
0 Xx<0

.x=0 NTPI2 O»NYa NP XY (10

POVN OYPRY .NPIIND A a=1.N (11
§In2x O<x<e
f'(x)= ;‘ a=3/e b=-2 (12
- X=e
€

a=e b=0 (13

q=0,p=4.2 q=0.x (14
-10 (15
NN NORY (16

0 XegZ
f'(x)= 17
() {undefined xeZ ¢
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£1(x) = [X]COS-(ﬂX)ﬂ X¢&Z (18
undefined xeZ
[x]sin;zx XeZ
f'(x)=<0 xeZ, xeven (19

undefined XxeZ, x odd
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i -1<x<0

X+1

f(x)= u} X #1930 NP X D30 NN N (24
(7[ j 3z
tan| ——x | O<x<—
4 4
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2919 GWL TPNPNA DY NI IWON

NN 2221 2N

MHNY

:(NMNIYNRIN NITON NN P IRYN 35-27 MONYI) NININ NPXPNON NN DINYI 1IN

2x° X’ —5X+6 X2 +2X+4

f(X)=—— (3 = =
o (x+1)? ( ) 2x+10 (2 ) 2X ‘4
f(X)_(X_HJS (6 f(x)—x—3 (5 f(x)= : 4

x-1 (X+1)? Cx2—4

In x In x

=X- f =— (8 A
f(x)=x-Inx (9 (X) X ( f (X) . (7
f(x)=In*x+2Inx-32 (12 f(x)=In lzi (11 f(x)=x*-Inx (10

—X
S S 2 1

F(x)=(x+2)-e* (15 f=e (14 FO)=In"x+oo (13
f)=x2-1 (18 f)=x @7 f(x)=x-e2° (16
f (x) =cos(x*) (21 f(x) =sin(x®) (20 f()=IEA-x) (19
f(x)=In(cosx*) (24 f(x) =tan(x*) (23 f(x)=sin*x (22

f(x):(x+1)3inx (27 f (x) =arctan(x*) (26 f (x) =arcsin(2x+3) (25

y=x"* (30 f(x)=(cosx)"™ (29 f(x):(sinx)X (28

L
y=(\/§+;] (33 y=x" (32 y=¥x (31
y=(x+1)"" (35 y=(x+1) (34

APNWA MAXD XD NN 1ITT ONY 1N 29-) 28 MONYA 1 YN
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N0 MY
f'(x):%, f"(x):% (1
f,(x)zzx(;;ic;é)—zesz’ f"(X):(zxélj-lfof 2
f'(x)=é—ﬁf, f"(x)=4(f:12)f) (3
f'(x) =% f"(x) =—4Xé)((f)f4+)32 D
f'(X)=X(2X()J(rI)§), f(x) = (xi);)“ (5
t =S 191200 e
fip0 Lo Iznx, g 2nx=3
=2 -0 @
F(x) = Inx+1 f"(x)=% 9
£ () =x2Inx+1), f'(x)=2Inx+3 (10
f(x)_2(2_ 5 f"(x)=ﬁ (11
f'(x)=§(|nx+1), £ = 2% (1
) = 2 {uzx)“) 1} ()= {(Inx) —(I(rllnxz()—(lnx) 3} (13
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~~

14

f '(X) = e% .(_izj, f "(X) :e% (1"‘42Xj
X X

f'(x)=ex(x2_—’2‘_2} f"(x):ex(5xj J (15
X X

fi(x)=e2¥ (1-4x2), f"(x)=—-4xe ¥ (3-4x2) (16

2
f'(X)=——=, T"(X)=- 17
M
1
—=x?*_1
v 2X vy 2 3"

=3 (X —1)? =3 %™ 18

oy 2—OX " =_g‘1+5x
f (X)_ 33/; ’ f (X) 9 3X4 (19

f'(x) =cos(x®)-3x?, f"(x)=-9x"sin(x®)+6x-cos(x’) (20
f'(x) =—sin(x*)-4x%, f"(x) =-16x°cos(x*)—12x*-sin(x*) (21

f'(x) =3sin® x-cosx, f"(x)=6sinxcos*x—3sin®x (22

1(x) = 2X f,,(X)_2-c052(x2)—8x2cos(xz)sin(xz) (23
" cos?(x?) - cos” (x?)
f'(x) =tan(x*)-(-2x), f"(x)= %?;)—Ztan(xz) (24
e PR S S e S CS ) Y
1-(2x+3)’ (1-(2x+3)")
2X 2-6x"
F(X) =~ (X = - (26
) 1+x* (x) (1+x4)

f'(x)= xSinX(cosx-ln(x +1)+ﬂj (27
X+1
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f(x) = (sin x)* (In(sin x) + cot x-x) (28

In(cos x)
X

f '(x) = (cos x)"" ( —tan x-In x] (29

y|: Xlnx(mj (30

X
Yy = XX (1-Inx) (31

y':i.xﬁ(ln_xﬂ_ (32

y'=(x/§+1j& i-ln[&ﬁ} L [i—%j\/? (33

2x-x | (34

X% +1

y'=(x2+1)X (1~In

—_—

X’ +1)+

y'=(x +1)(”l) [In(x+1)+1] (35
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2919 Gwl TPNPNA DY NI IWON

oM a? 0avil 02N

MHNY

APIN NIPND DY NIMN

: INAN NPIPNON NRID (1

f(x)=x* f(x)=x" .2 f(x)=x N
f(x)=x* f(x)=x* .n f(x)=x" .7
f(x):x% 0 f(X):X% N f(x):x% R

PPN D195 MAP HY NN

:NINAN NPXPNON NN (2

f(x):%x“ ) f(x)=3x" .2 f(x)=2¢ N
6
f(x)=3x2 f(x)=8x .n f(x)=X7 1
2 . 4
3 =
f(x):% v f(x)=6x> .n Fx)=
AP HY NN
: TININ NPIPNI IR M (3
f(x):% a f(x)=12 N
Y991 §I90 YV NN
: TINAD NPNPNON NN (4
3
f(x):1x4_x_+3_x_g a f(x)=x"+2x*-3x+5 .N
4 6 4 5
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N2 NPIN DIEPND HY NN

:TINAN NVPIPNIN DRI (5

f(x)=3(x-x) f(x)=(x+6) a2  f(x)=(5x-2) N
f(x):z(xgl) n f(x):—(5_4x)

DPIN SPIN TN Y NN

:NMINAN NVPIPNON NN (6

3 1 2 3
f(x)—F T f(x)—? 2 f(x)—; A f(x)_; N
6 2 1
f(x)=—— . f(x)=— . f(x)= .
() x<5 () 3—x () 7 ax
12991 HY NHIIN
:MINAN NVPIPNON NN (7
f(x)=(5x+1)(x-3) .N
f(x):(5x+1)3(x—3) al
f(x):x3(6—x)4 2
DM SV NN
: INAD NPIPNIN NI (8
x* -1 x? +1 3x-1
f(x)= . f(x)= A f(x)= N
(%) 213 A (x) 5x—12 () 1+2x
3 1 x*+8
f(X)=F ) f(X)=; N f(X)= w1 T
UMY Y NN
:NINAN NVPIPNON NN (9
f(x)=vx’-1 f(x)=4vx+1 .2 f(x)=vx N
f(x):XLg ) f(X)=xVx+3 .n f(x)=(3x+1)Vx .7
Jx
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e GUUL
N MAIVN
(1
fr(x)=2x . f'(x)=7x" .2 f'(x)=3x> .N
f'(x)=—% 1 fr(x)=3x* .7 f'(x)=1 .7
3 1 , 1 , 1
f (X)=ZX4 b) f (X)—N N f (X)—m Iy
(2
fr(x)=2x> f'(x)=21x"> .2 f'(x)=6x* .N
f (x):—% ) f'(x)=8 .n f'(x):67x5 T
2 3 4
- ) f - )= &
f'(x) T 5) (x) 7 n f'(x) 2 3
0. 0.8 (3
f'(x):x3—x—22+% A f'(x)=3x*+4x-3 .X (4
f'(x):15x2(x3+6)4 A f (x):15(5x—x)2 N (5
3
f (x):8(X;1) n f (x):—%(S—x)2 T f (x)=6(x—x2)(1—2x) 2
Px)=-= 1 (=3 2 PR=53 )= N (8
6 2 2X—3
f'(x)=- > 3 "(X)= > f'(X)=———= .N
( ) (X+3) ( ) (3—X) ( ) (XZ_BX) /
f'(x):(5x+1)2(20x—44) il f'(x)=10x-14 .X (7
f '(x):x2(6—x)3(18—7x) 2
8x 5x? —24x -5 5
f'(x)= p f'(x)=———=— 12 f'(x)= > N (8
G v S B O v
(x)=2 1 ()= X)X +2)
f'(x)= - ) f'(x) 2 N f'(x)= (x—1)2 T
3x? 2 1
f'(x)= . Fr(X) = e fr(x)=—= .N (9
(x) 2x3—1) (x) m: (x) 2\/;N(
X—3 x(5x+12) , 9x+1
f'(x)= . fr(x)=22) fr(x)=212
( ) 2x\/; ! (X) 2Ux+3 " (X) 2\/; T
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NN NN

MHNY

X4y —1=1 NMINDN MIPNAN AR (1
.4Inx+10Iny = y* NOINDN PSP NN (2

Xy =xy ImINoN MYPNan NN (3

LV X2y =sin(y — 2X) + 4y +1 NN NVINDN PYPNON MY (4
(1,2) nmpraa y' nxavn

JAX+y? +c0s%(xy) = In(X*y +1) + Ine® NNAN NMINDN PN M (S
.y=07121NTP1 y' NNIIWYN

X —=xy =10 NOINDN ISPNIN NN (6
XY=y =1 NPINoN DINPNAN RN (7

Xy =Y+ X2 =x=0 NOIND XPNI NN (8
LYy=1Panmpia y" 7oy NN IRNND

Cyx2+eY =X IMNNVHY 0WPY P (9
AMIN IR TAN TN Y TW OPP Xx=1 NIV NN .N

X=1Panmpia y" nxkMwn A

Jh(y)=x+1=2x+4e’ +2y NNIWNRN D P (10
X DV NMIND TINPND Y = y(X) DN DPTN
DT MDY NP h(y) 22 )
PINDTIV Y(X) 221000
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NOYD Mvn

—2X
5y*—1%0, "= 1
y V=51 (
10 a
—-2y=#0, y'=10 (2
y
-1 2y
\/;?&Ol \/;?&11 'z\/y : (3
y 2% 1-x
, 14
y(l,Z)Z_H 4
y'(1,0):1 (5
y_xy.z
x - Inx—x=0, y'=—-%X (6
X’ Inx—=x

X —xyl+yx-|ny
X Inx—y*-=%0, y'= X —
y X Inx—y*-=

<

-1 (8
. 9
Yy wo) = —g A (9

.DNOYN NONRY (10
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92 P9 Gwl PSPNI DY NI VN
navavn 222
MYNY
.£'(4)=10 n»pnn, f(x) MIpna M (1
Lg(x)= () :NwTN MYPND T
.9'(2) NN
:DONIN DPOYON DY VY (2
VTN NPNS PN . F(X) MONPND NN N
Z(x)=f (lj— f(4x+1)
X
.Z'(X) XY avn
SO =2 17D =¢ numonn T mrspna mmm 2
z(x) = f2(InX)+— L v TINPND PN
f2(Inx)
.Z'(e) NxH”IWN
2 (Vx)-1
Lg(X) = ———=— mspNo MM (3
()
. f(10) = f'10) =4 »>
.g'(100) yawn
f(1j+4
.g(x) :X—l NPNON NN (4
(%)
d@=1, f'@Q=4>n7
.g'( ywn
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(x) = fz(lnx) NPNIN INM (5
T )y

F0)=2, ' (0)=1»r»v7
.g'(@) »awn

f(4x)+1
f (4j+l
X
f@)=1, t'(4)=2>>n1
.g'(@ »rawn

.g(x) = NP NN (6

{17 (<)
.g(X) =———== spnan My (7
f(x“)
dA@=1, f' Q=4 >
.g'(® »awn

: DONIAN DOYON DY NY (8
TINT-IN TPSPND NOT TN TPNPND DY NIDINY NN N
T TPNPND NN TINT-ON TINPND HY NI

f ™(x) TPNPNON ONN IPTL .TOM-N NN F(X) NP .2
JPINONIN I NN

L) =(f(x)" P IM-ON F(x) PN )
JONTHONIN TPNT g'(X) NI8PNON ONN WP

R N TPSPNY OV NVINY T T
ITIT-IN NI TPISPNINY NP 1N ONXN
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PYD MAIVN

40 (1
z'(e) =3E A z'(x)=f (EJ(—AJ— f'(4x+1)-4 N (2
4 X X

17
80
36 (4
8

2 (s
9(

(3

44 (6
-2 (7
NDLTOOTMONLY TMON D (8
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9 P9 Gwl NPNY HY NI VN
NMNMA2 N
MONY
:ININ NPXPNAN NN I

10x-1 7
=4 ’—-1,0/ 2x+1 (1

y x+1 ( )
y=(410x+1)" @

(x+ 2)""".(5x+6)

~ (7x+8)-(9x+10)
NI MAIVN
y-:y[z PP SP S S

410x-1 10 2x+1 4 x+1 |

1\ g 1 1
"= (10x+1)4 | -=|2"-In2-In(10x+1)+ -10-2* (2

y [( ) ) 4{ ( ) 10x+1

{3-In(x+2)+i(3x+4)+ 1 5— 1 .. 1 9 (3

X+2 5X+6 7X+8 9x+10 |
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10 P99 Gwl .., ININAN 90N NN - MNRNYNH

NNIIYN 2¥ NINNan 1avn NX2XN

MHNY
STAN PN PYTI YW MNXNVNOIY INDIN 4-1 MONVA

x*+4x-1=0 (1

X*=-Inx (2
x—0.25sinx=7 (3

—4x° +21x* - 48x+28=0 (4

.b%* <3ac »> N, ax® +bx® +cx+d =0 DRNWHN NN (5
JINT NN IINNIVAN DY NMININN 1901 1NN

;PN N MNINN I1901 NX INYN ,9-6 MNRNWNNN NNNX DI N1Y

et=x (6
arctanx—x=0 (7
In(x+5)-4=x (8

x* +xsinx=1-cosx (9

CFr(x)<1, £(0)=1, f(1)=2 :7m0»pPnn, x 535 NP 8PN fonn (10
AR PINI PYTA Y f(X)+Sin X =4x INNYNIIYW INIIMN

STININD NY PTI Y 13-11 MORYI MXNYNOIY NN

1
1+4x* =8x° (13 4x3+5x—;=0 (12 e*-5x=0 (11
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MNXNVNOY 1IN DY 007019790 P2 WP INSD ,17-14 MINNVNNN NNX D2
:(DOND DINY DXIVNION YOV NN TAN PIIND PYTA P

ax’*+bx+c=0 (14
a+bx’+cx+d =0 (15

x+acos(bx)=1 (16
(n>4, 0dd) ax" +bx"? +cx"* —d =0 (17
SUNN VAP @ IWRD a’X+e* =a NNNWNN SY MNINOD 1900 NN INSD (18

YR @ YN PN TOR PINS D»P 2ax® +a% + x> =0 INNWNIY NN (19
SUNN

NINS INPN 99 TAN PIND MNAY > X+ X° +5X =1 INNWNYY 1NN (20

JIPN
217 V9YNI YINOY TIN NN W 1T NORY : NN

 p(x) =3x* =2x% + X% +cx—1 DPYIvN P (21
LDXWMNY MY INPN D30 ¥ DIV INDIN N
Jelcl»dqomapm a2
10192197 YW DOWNVN 19010 NN
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10 P99 Gwl .., ININAN 90N NN - MNRNYNH

NOYD Mvn

OO NONY - (1
NN NONY - (2
NN TONRY - (3
NN TONRY - (4
PN (S
x=1 (6

x=0 (7

x=—4 (8

x=0 (9

N2 NONY (10
NN NONY (11
NN NONY (12
NN NONY (13

b?—4ac=0 (14
4b*> —12ac <0 (15
1 1

—<-1,—/—>1 (16
ab ab

b? (n—2)2 —4anc(n—-4)<0 (17
SR PINS W INNWNY ,a =0 DX .PNIND PR INNWNY ,a=0 ON (18
.NOYN NHNRY (19

N5 NHNRY (20
DMV DOVNIV NV A .INOYN NONVY LN (21
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10 P99 Gwl .., ININAN 90N NN - MNRNYNH

NN NINNYN NNNAa

mMYNY

:3=1 MONYA DMI2INN DI12IVN DX NIV NN TY MNNN

3_ 2 _
X =X +x-1 a
x-1
4x* +6x3 +31x% +99x+10
x? —x+10

(2

4x* +x-1

(3
X—2

: MININ MXRNYND DX IIND
k*+3k®—15k*-19k +30=0 (4

k®+2k®*-3k+20=0 (5

k®+3k*+2k®—2k*-3k-1=0 (6

k®-6k’+12k-8=0 (7

k®—3k*+3k*-1=0 (8

k®-k?’+k-1=0 (9

k*—-3k®+6k*>-12k+8=0 (10

7x*—33x* +21x+61=0 (11
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NOYD Mvn

x*+1 (1
0 (2

4x+9+£2 (3

X_
k=1 k,=-2, k=3 k,=-5 (4
Kk =—4, k,=1+2i (5

k=1 k=-1 k=-1 k,=-1, k,=—1 (6
k=2 k=2 k=2 (7

k=1 k,=-1 k=1 k,=-1 k=1 k,=—1 (8
k=1 Kky,==+i (9

k=1 k=2, k,,=+2i (10

.x=0.8459 : 2Mpn NIN9 (11
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NINNIYN 2V 2PN 1NNAa? npal-nvim nuvw

mMYNY

:(POOY-PNLI NVIVA 2 NONY) NINAN MNXNVYHNN NN NS
1+4x* =8x* (1

—4x3+21x* —48x+28=0 (2

PIID MAIVN

X==1pPympns (1
.x=05576, x=1.9672 :DXAMPNR MNINS (2
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211 vavn

MHNY

VOV MON NN ND1PN NIV YOPA () ,MIMN MIYPNON DN IPTI (1
277 VAYN MHPON NN DXDMPNN € 2IIY DI NN INNDI 9N

f(x):x3—3x2+2x [0,2] .N
x*—1
f = -11| .2
(0= [

f(x)= (X_13)2 U (2

7 (c)=0-vT2,c NTPI PN TN, f (1) = f (5)-w ININ
AP0 1577 LIYN NN IMD 12T ONN

,R-20"nys nvyunospna f rin (3
F(%)= (%)= (%) YN, X5, X, X, ,7MY MTIPI VIZY MNMPY NI
.£"(c)=0-v 72 pwnNNn ¢ DPPYININ

omys 3nrn f:(0,) >R >N (@
f (%) =0 D»PNN YAV n IO NN
M%) =0-¥ 79, %, €(0,1) N»PW NN

oMmys 30w fifa,b]o>R >N (5
.f(a)=f(b)=f'@)=f'(b) =0 0»pnnwY N
o fU(x) =0 ANNWNROY ININ

O»Ypya NP FIRS>RYONM (6
X, =272 TPMPN DIPN NTIPI N VI TN PN f D qO0Na )M
DANNN NIV NITNN N MNY MTIPI XNV V1 35 1NN
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11919 GWL L NDD D1 OV YINNN TIVN Y0IUN

R0y, fospnann (7
-9 (x)=(X*=1) f (x) »P 5y N7 Tm g >N
;9" NN INIM , R -1 1% g 2NN
.(-1,1) yOopa NNX DY MNY NOINNN

DN (8
YT DY NYTIIN, g (X) MIPNANIN, f(1)=0-1 R-2 0P f ON

.9’ (x)=0 NXNWYND >UNN NINI NYN R -2 0P, g(x)=xf (X)

0<x<1999 f(x)>0-y f(0)=0-wTo,nVYR 8PN f:[0,]] >R »nn (9

f'i-0_,f@©
“f@-c) ()

-wT9,c(0,1) DPPY NN

C C C
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Convergence of a Sequence, Monotone Sequences
(NM1TO)

Questions

1) Let A be a non-empty subset of R and « =inf A. Show that there exists a
sequence (a,) suchthatan a, e Aforall neN and a, >« .

2) Let A be anon-empty subset of R and x, € R. Show that there exists a sequence

(a,) in Asuch that [x, —a,| > d(x,, A) . Recall that d(x, A) =inf {|x—al:ae Al

3) Let (a,) be abounded sequence. For every ne N, define x, =sup{a, :k <n}.

Show that the sequence (x,) converges.

Cauchy Criterion, Bolzano - Weierstrass Theorem
4) Show that a sequence (x,) of real numbers has no convergent subsequence

if and only if |x,| —> oo.

5) Let (x,) beasequencein R andx, € R. Suppose that every subsequence of

(x,) has a subsequence converging to x,. Show that x, — X, .

6) Let (x,) beasequencein R . We say that a positive integer n is a peak of the
sequence if m>n implies x, > x_ (i.e., if x_ is greater than every subsequent

term in the sequence).
a) If (x,) has infinitely many peaks, show that it has a decreasing

subsequence.
b) If (x,) has only finitely many peaks, show that it has an increasing

subsequence.

c) From (a) and (b) conclude that every sequence in R has a monotone
subsequence. Further, every bounded sequence in R has a convergent
subsequence (An alternate proof of Bolzano-Weierstrass Theorem).
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Continuity and Limits (maxm m212x)

Questions

1) Let lim-52=5. Show that lim~2=0.

2) Let f:R—R and x, € R. Suppose lim f(x) exists.

Show that Iirrg f(X+X,)=lim f(x).

3) Let f(x)=|x| forevery xeRR.Show that f iscontinuouson R.

4) Let f:[0,7] >R bedefinedby f(0)=0 and f(x)=xsini—21cosi for x=0.

Is f continuous?

5) Let [-] denote the integer part function and f :[0,0) - R be defined by
f(X) =[x*]sin7x.
a) Show that f iscontinuous at each X # Jn, neN. [Here N includes 0]
b) Show that f is continuous at each x=k e N..

c) Show that f is discontinuous at each x = Jn, neN such that x ¢ N.

6) Letthe function f :[0,1] — [a,b] be one-one and onto. Suppose f is continuous.
Show that f ™ is also continuous.

7) Let f:(0,1) > R be given by

L ifx=2 where p,q e N and p,q have no common factor
f (X) —J4a q

0 ifx isirrational

a) Suppose x, — x, for some Xx,, with x = x forall neN, and suppose

X, = g—n €(0,1) where p,,q, € N have no common factors. Show that

n

limg, =oo.

n—oo

b) Show that f is continuous at every irrational.
c) Show that f is discontinuous at every rational.
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Existence of Extrema, Intermediate Value Property
(oxLYAIM vawvn 012N )Y vavn)

Questions

1)

2)

3)

4)

5)

6)

Give an example of a function f on [0,1] which is not continuous but satisfies the
IVP". "We say that f has the property IVP [Intermediate VValue Property] on [a,b] if
for every x,y €[a,b] and « satisfying f(x)<a < f(y) or f(x)>a > f(y) there
exists x, €[X,y], such that f(x,)=«.

Let f :IR — R be a continuous function. Show that f is a constant function if
a) f(x) isrational for each xeR.
b) f(x) isan integer foreach x€ Q.

Let p(x):R — R be a polynomial function of odd degree. Show that p is onto.

Let f,g:[0,1] > R be continuous such that
inf{f (x):xe[0,1]}=inf{g(x): x [0,1]}.
Show that there exists x, €[0,1] such that f(x,)=9(x,) .

A cross country runner runs continuously an eight kilometers course in 40
minutes without taking rest. Show that, somewhere along the course, the runner
must have covered a distance of one kilometer in exactly 5 minutes.

Let f :R — R be a continuous function.
a) Suppose f attains each of values exactly two times. Given:
f(x)=f(x,)=«a forsome x,X,, R, and f(x,)>a for some
X, €[X,X,]. Show that f attains its maximum in [x, X,] exactly at one point.
b) Using (a) show that f cannot attain each of its values exactly two times.
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Mean Value Theorem, L'Hopital's Rule, Differentiability
(M 2va? 222 ,'TaNA? vawn)

Questions

1) Does there exist a differentiable function f :[0,2] - R satisfying
f(0)=-1 f(2)=4and f'(x)<2,forall xe[0,2]?

2) Let f:R— R be differentiable such that for some o € R, ‘ f '(X)‘ <a<l

forall XeR. Let a, € R and define a sequence (a,) recursively by
a,, = f(a,).Showthat (a,) converges.

3) Let f:[a,b] >R be differentiable and let & € R be such that
f'(a) <a < f'(b). Define g(x) = f (x) —ax forall Xx<[a,b].
a) Show that there exists C €[a,b] such that g'(c) =0.
Hint: prove by contradiction, noting that g’(a) <0 and g'(b) <O.
b) From the above, conclude that if a function f is differentiable on an
interval [@,b], then ' has the Intermediate Value Property on [a,b].

4) Suppose f :[0,1] — IR is continuous and E f()dt =1.

a) Show that there exists C € (0,1) such that f(c)=1.
b) Show that there exist ¢, = c, in (0,1) suchthat f(c,)+ f(c,)=2.

5) Let f:[0,]] > R be such that ‘ f '(X)‘ <10 forall xe(0,1) and let (x.) be
asequence in (0,1) satisfying the Cauchy criterion. Show that the sequence

( f (Xn)) converges.

6) Let f:[0,1]] >R and a, = f(%)— f (ﬁ), n=12,...
Show that:

a) if f iscontinuous, then Z:zlan converges;

b) if f is differentiable and ‘ f '(X)‘ <1 Vxe[0,1], then
ZL a, (cos n)\/ﬁ converges.
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7) Let p(x)=a+bx+cx®. Find all values of a,b,c e R for which the function
p(|x]) is differentiable at 0.
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Power Series, Taylor Series (m2»v v mprn M)

Questions

1) Let f:(a,b) > R be infinitely differentiable and let X, € (@,b). Suppose that
there exists M > 0 such that ‘ f(")(x)‘ <M" forall neN and X (a,b).

Show that Taylor’s series of f around x, convergesto f(X) forall X € (a,b).

1
2) Let (a,) be asequence of nonnegative reals and suppose that (an") isa

bounded sequence. For each n, define A, :Sup{ak% ‘k>n}.
(A,) converges since it is decreasing and bounded below (by 0).
So A, —> L forsome L >0.

a) Show that if L <1, the series Z:Zlan converges and if L >1 the series

diverges.

o0

b) Show that the radius of convergence of the power series Zn:l n

n - 1
ax Is—.
L
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