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nNXpPna 2v NnNTan Dinn

mMYNY
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(2

4

y=+x-4 (6
y=I+x-1 (8

y:ln(x2+x—2) (10

y = ex2+x+1 (12

y =tan(10x) (14
y =arctan(x+4) (16

y =arccos(x+1) (18

y=x"—x"-4x+1 (1

4x +1
== (3

x?+1
X2

X2 —x-2
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y=log x+L (11
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y =log, (x+4) (13
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PYD MAIVN

X9 (1
x=+2 (2
X9 (3
x#0,1,-1 (4
x#2,-1 (5
x>4 (6
x<-2,x>1 (7
X9 (8
—1<x<1l (9
x<-2,x>1(10
x>0,x=1(11
X 99(12
x>0,x=1(13

x¢£+”—k (14
20 10

x;tﬂ—k (15
4
.X 95 (16
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MONY
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f(o(x) h(g(f(5)) -2 f(o(®)
h(h(x)) f(f(x) - h(f(x) .7
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(X)) =—— 2
(x) g (
x=3 "y f(f(x))rawn
X-3 5-Xx
f(x)=2—2 _27X
(x) o g(x) 7 (3
x=8 My f(g(x))+g(f(x))awn
F(X)=x"=7x, g(x)=Inx :pm (4
x=e? My f(g(x)) 1awn
()= g(x)=Inx M (5
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1 x>0 X+3 x>4
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|x+1 X>-1 )= —x?=2x-1 x>1
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h(M)eZ-aneZ-wym a
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NOYD Mvn

X3 X—8 .M A X —4 .3 4 .2 3.8 (1
X—4
3 (2
69
— (3
13 ¢
-10 (4
4 (5
1 X*+3 x<2
X+3 x>4 3x? -2<x<0
1 1 1
f X))=1— f(x))=<=+3 — (6
(900)=15- o, <q 19(F(x) “+3 0<x<y
2
(3X) x<0 33 XZE
X 4
4%% +16x+12 Xx<-1.5
—4x? —20x—-25 -15<x<-1
2(x) = (7
X—3 -1<x<0
—X—2-2x+1 x>0
N x<—/3
n<-3.a h(x) ={2x* -4 —J3<x<1.x (8
22X —4x+2 x2>1
FP(X) = (9
V1+nx?
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n21ann NXpnan
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NN INND INITIN OINNA Y’NN RO NI ISP NN §-1 ODNINI
PNPNON OV NNNNN NN INYD G0N .Y NDIONN MNP

X+1 x-1
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IXPNAN 5 NINNN NN INND
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f(x):"T+l fIR{} >R A
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f(x)=
(x) 7
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NI ANV ,NITIN DIND INSND MNIN NPEPNONN NNX 9D N2y (13
5y NI NI TPEPNON DN WP 9002
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f(x)= f:R>R .

) x* +1 R R
1

_ fiR>(01] A

()= f:(Le)—>(01] .
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, f:A— B, g:B—>C nrspna nv m»nn (14
Sh(x)=g(f(x)) > Yy RN 129700 h: A—C >N
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Sy hIwwynng-y f ox a2
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DY h oy g-aynn f oX )
M'AN h AR yNN g oy f ON 8
DYy han ,ynn g-oy f oX .N
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h(x)=g(f(x)) > Yy mMTnn 115700 h: A—C M
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NOYD Mvn

Ly 9o, 7 (x)=3x+1 (1

1
1,f%(x)=——
y=1,f7(x) 1 (2
2Xx—2
f(x)= Y #3
(x) 3 =3 (3

fH(x)=vx+4 ,y>=-4 (4

Y22 N Y2 0N . ynn Y (5
1

Ly > 2 NN .YPNNRY (6

L0y <1 nn YRR N (7

1
A7) =1-5 x>0 :1290 M8PN9 .y >0 : NN .Y’NN YD (8

X
Yy<—1.3 W y>23: 70N .Y"NNNY (9
o 1 1
f=(x)= ik 2 112190 TPSPNS .y =1 NN .Y’NHN 1D (10
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NMIT 'R NIAIT NXpna

MHNY

(NPT NHNR) NPMIT-ON YN 81 MONRYA NPXPNON PPN 1N INNND

y=1 (3 y=x'+x° (2 y=4x (1
y=2" (6 y=Xx>+sin’x (5 y=% (9
y=sinx-cosx (8 y=Inx+x* (7

IR SR DINTHINDSPNY M (9
K(x)==F(x), z(x)=f(x*) : o
JPNTONIN TINT NN ONXN LK, Z DPXPNONN NNN DD Ay pT1a

LR 5 R 1M 8PN, f IR > R 1NN 18PN 1IN (10
K(x)==f(x*)-1 2(x)=-g(x*) : yoO)
JOMON Z(X) /N IO
TP K(X) 172 Myo
11212) MYV IPN

g R — R 1T 7OXPN MM f 1R >R 1IN 78PN m) (11
2(x)=-g(-4x)- f (x*) , k()= f (=x)+x"g(|x]) :y00
JONTONIN TNT XD ORD L, Z,K NPIPNONND NNXR 55 M2y P11

J ()< nm»Pny R -2 5700%-R 78PN f(x) D (12
R -2 5008 78PN g(x) 2D N

1- f(x)

R -2 703N NN z(X) =g (x) In
N z(x)=g(x) (1+f(x)
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6 P19 GJWL LLDTPHN MNON - OPYVNNN NISPNIN

NN (13
TENT PSP N NPT NPXPND D0 N
T TPNPND NN NPT NPIPND NY9ON A
TR TPNPND NN NPNT NVSPNOI TN )
SN IISPND N RPN NVNPNO DY N2 T
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2 2 LT
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foaa (X) =

TN 8PN NN f

even

ININN NN 002 YoM f(X) = f () + f_ ., (X) >2Iomn .a
Bapakivly

TN PNPND YWY D10 f(X) = X2 +X+1 PSPPI NN WS )
JONTON TINPNN
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: DINAN NNYLN NN NN (18
TN NN f(X) =cosx PN N

MR NN F(X) =sinx YPNON .2
PN NN F(X) =tanx 7I¥PNON )
IR NN F(X) =cotx INPNON T

YOPA NITNNN NIIY TN-TNY TN PPN f(X) 7D PN (19
(a>0) (-a,a)
JONON EPNS 7 032 NN

NPT OIN D NMINID NPIPNONY NN (20
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X 222 M PN MOLVLNDNN NPIPNIN (22
(TN TPNPNG DAPNNY D PXPNAN DY 9N 1PN NN OHYN
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NOYD Mvn

6,7 : 10990 . 1,4 T N :2,3,5,8 : 7PN : 8-1 MOYNVY

SNz MmNk (9

72 7yv (10

JOn z N k(11

NN NONY (12

NN NONY (13
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JONITON —INTON N AWUNDY T — O N IWNRD (15

f(X)= x + xX*+1 . NN NONY .2+.N (16
T

L1
odd even

NN NONY (17
NN NONY (18
NN NONY (19
NN NONY (20
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nmmiTnNn NXpna

MHNY

:20-1 MONY NPIPNONM NNX DI DY NINNN NN INSND

y=1+14c0s20x (2 y=1+10sin(0.5x+4) (1

y=-1+14sec2x (4 y=-4+20tan4x (3

y=cos’2x (6 y=sin?4x (5

y =(sinx+cosx)® (8 y=cos' x—sin*x (7

y =cot?x (10 y=cos* x+sin*x (9

y =sin4x+sin14x (12 y:sin§+cos% (11

y =cos2xcosx (14 y =sin4x+sinl4x+sinx (13

y =sin*x (16 y=sin®x (15
y=|sinx| (18 =%

y =cotx—tanx (20 y =sin® x+cos’ x (19

:NPMINN PN 26-21 MONYI NPNPNANY INIIN

y=xsinx (23 y=X+c0osXx (22 y=X-+sinx (21
sin
y = c0os5X +Ccos~/5X (26 yz% (25 y=x>cosx (24

APNPND NPPNA YT WITI 2251 21 MONRWI : NIYN

NN (27
, P M nYya N f(x) oNX

?p NN NOYA NN y=a+b- f(cx+d) N

f(x+nT)=f(x) oDw n 999N, f(X) DU MNO NN T OX NN (28
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DNNNNA, py, P, MNN NOYY X 930 ™M f,g D P (29

2PN 1901 NN % \viabiaRm RN
2

vy f+g, f-g, é (g #0) NYXPNN DI M INDN

F(X) = x=[x] TYPNON NN (30
TPIPNON 99 IR VW N
PNPNON IMNNINN 9NN THDYY .2
2 PYDA NIVND DXRININ )

[0,1] yopa f(x)=x 8PN NN (31
, X 929 TTINN, G(X) TINTORM MINNNN MIPNN 972 NN 1IN
- f Ay pnon mwn,[0,1] yopa f(x) DY NTIINM 2 NN NHY NNV

0,1] yopa f(x)=x* 8PN NN (32
, X 999 DTN, g(X) TNTN NN TPNPNNN 9 DX 1IN
.g My NNON MY, [0,1]-2 f(X) DY NTITNM 2 1NN Ny NoNY

94 WWW.GOOL..cO.il 95 103291 1T 110702 NN 1NaY
© MO N — N AND




6 P19 Gml LLDTPHN MNON - OPYVNNN NISPNIN

NOYD Mvn

T T T
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4 ( z (4 1 ( 10 ( Ar (1
7 (10 Z (9 7 (8 z (7 Z
2 2
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y=3|x+1 (2 y=|x-2 (1
y:M 4 y=x"+2|x-1 (3
X

Cf(x)= {XZ O<x=4 INPNON NN (S
-X x<0
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JPNPNDN 4N NNIVLVIVY .2
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D 721wn 02N

MHNY

X+1 x>1
F(x)=9x°+1 —1<x <1 spnon N (1
X+1 x<-1
: N ONN AP ,7PNPNON NN VLWV
W N
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TN
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.MON N
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ROy .

.PID APNN DY DOIANNY N : NIYN
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F(X)=9x"+1 —1<x<1 SPNON MM (2
X+1 x<-1
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,UNN N NV Y, F IR > R 8PN Inny (3
NN NTI TNV NINR-N, g:R > R 78PN
k(x)=-f (x3)-1 z(x):—g(XS) : Y20)
NN N2 NOMN k(X) N MIYO
VNN N2 HNOMN Z(X) 2 NIYO

0 h(x) =k(x)z(x) ) My
103323 MNYLN PIAN N

. £,9:[0,1] > [0,1] ,nv8pNa NY NN (4
,UION DT THINVMN g 1PN ,WNN N2 INOMN f -w M
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h(x)=f(g(x)) >N
7712103 MIYL 1PN
AONNTIN h X
PN IO h a2
NN DY NPNX TN, WON DWW h L)
NIDMNIMON NIPX h T

x+4 x<0 x? —4 x<0
f(x)= 19(x)= NYPIPNON NN (5
—x*-2x-1 x>0

h(x) = f(g(x)) >
[-2,0) yopa h IR INSD N
.[-2,0) yopay"nn h ONNWap .2
.[-2,0) yopa nmON h OXNWap )

Sy 8N h:[-2,0) —>[0,4] oxrn wap .1
DPNPNAN 9 DY THNDNY 1M -1 DOYDI *
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6 P19 val LLDTPHN MNON - OPYVNNN NISPNIN

(X)) =%, g(x)=—=x] : R 525y MmN nrspna nnn (7
2(x)= f(g(x)) NPNOMN NN IPTA N
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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 *
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10 P99 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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: 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 )
XA NPV NPR f=g-h N, X, -2 NP NPN g-) X,-2 170 hON .7

11959970 INHINON (21

.Iimn{f(x+%j— 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)
. ImgT =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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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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10 P99 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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.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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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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.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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10 P99 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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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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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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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

WWW.G00L.co.il 9nNY 103971 23-20 MYNY S IRTINA DONYN NININY

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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11999 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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1199 GWL TINPND HY NI 1IN
MY MAvn
f'(x):&;s, f"(x)zi3 (1

4x X

vor  2X2+20X—62 oy 448

Fo= (2x+10)> ' f (X)_(2x+10)3 (2

oy AX oy A(1L-2x)
FO=cope T"O=1apr @

vy X2 =12) Lo AX-(2x7 +24)
f(x)_—(x2—4)2 f (X)_—(x2—4)3 (4

von X(X+3) ... 6X
="y "0 6y ©

oy 6(x+1) (X+D)(x+3)
f'(x)=— (x_1)’ f'(x)=1 2—()(_1)5 (6
f()_1 Inx 1t()_ZInx 3 7
f()_ —Inx f()_BInx 8 8

\ " 1
f'(xX)=Inx+1, f (x)=; (9
f'(x)=x(2Inx+1), f"(x)=2Inx+3 (10
f(x)= f"(x)—; (11

_2(2— x)'  (4-2x)?
f'(x)=§(|nx+1), £ = 2% (1

(Inx)* -1 (Inx)° —(Inx)* = (Inx) -3
f'(x)=—= { I } "(X) =— { Inx)° } (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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11999 Gwl TPNPNA DY NI IWON

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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11999 Gwl TPNPNA DY NI IWON

oM a? 0avil 02N

MONY
PN NEPND HY NN

: 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):%x4 2 f(x)=3x" .2 f(x)=2x> .N
6
f(x)=3x2 f(x)=8x .n f(x)=X7 1
2 . 4
3 =
f(x):% v f(x)=6x2 .n Fx)=
Map Y NN
: TININ NPIPNI IR M (3
f(x):% a f(x)=12 N
Y991 9190 YV NN
:TINAN NVPIPNON IR (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 ! (x) 3-x ! (x) x> —3x "
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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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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D™ 2N 7Y vavn ,X"1TNN ?2¥ *MP@ vavnn
1M "NI2DY DNV
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f0=10 X0 £ 11> R nn (1
0= 0<x<i [ RO

Al<x<1 3y F(x)=[ f(t)dt NPT
N2, F - f 5 D970 IR VLIV
N F DANL(0-2) NN PR f N

0 2ANPRAPR F 2
,0-2 NNV NPNR f-w D, f:[-11] > R MIpNS noNTIin D

.0-17PW F(x)= [ f(t)dt Yan
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.[a,b]-an2>x f O>nn

,F'=1-v 75 ,[a,b]-2 F NN MIPN ND»P ON

[0 f(x)dx=F (b)-F(a)

NN fi[a,b]>R oD (3

lim S (P, f):j: f (x)dx 3379590

IP|—0
A =x—%, SR =S" FE)A, P ={X %X} :DNDD
.|P| = max{Ax} ,Coe[x 4, %]

I<i<n

.neN Y a, InL@} mn (@

lima, N NSD) 1277 01207 &, NN DN

Jab]-amoNy g’ f-w 1o, f,g:[a,b] >R Mm»n (5
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309 WWW.GO0OL..CO.il 915 103270 INT 2910702 KON NN
© MO N — N AND




25 919 GOOI. ... PI9N) DXODN DINTPNN DN

¢ 9V ML NN fHONM MNP ¢ia, Bl >R OIN (6

B , #(8)
= ’
T E(s(t) g ()t L(a) f (x)dx >3 1,mN
MYV uv:i[ab]>R v NN f:ilab]>R N0 (7
,[2,b]-2 ©551m v-1 u SW DNV DN 2 ININ
d v dv du

vl f(t)dt= f(v(x))&— f (u(x))& W

WWW.GOOL..CO.il 9nXD 10327 INT VD KON )IINad

310 WWW.GO0OL..CO.il 915 103270 INT 2910702 KON NN
© MY N — N9 2Nd




25 919 GWL ... PI9N) DXODN DINTPNN DN

DI1axXa vavn navyn nvvy nal

MHNY

X =1 PN 0OY TOONNN D02 OY MYDN MY YOwn NNy (1
.2 YN YN TN
,9NN N NN AWNT 1IN JY DTN VIVNI IWNNYN
.y =—a YN 12D YOIWNN 0 O DY I8N

DINNN YV T2I9N 1999 NN INSNDY DN VAVNI WHNVYN (2
.D:{(x,y)|x2+y2 =4, x>0 andyZO}

a

(x=2)"+y? =1 %yn2 0NN NVIwN PN (3
.y -1 Y 220 2IN0N NVIVHN
,INNY NLYN DY DN NLY NN INSN
NNV NN N NN

4
.gnr?’ NI, T DT DY T NI : )

Ly =X PN 10 231NN (x—4)° +y? <4 9ynn porT (4

/d‘ O NIV 1 NI NN INSD
(x=2)" +(y=2)" =4, y>2 moynn nwpa man (5

LY +2x=0 930 A0 NIDNDN NYPN
NNY NN YV DI9N NLY NN INSN

.y=%(x2+1), 0<x<1 DWPYN ¥ (X,¥) P> (6

S / LDIONO VAVYN NINYA X NN INSD

311 WWW.GO0OL..CO.il 915 103270 INT 2910702 KON NN
© MO N — N AND




GOOL

SN0 Hravw2

1 N1 Th

NMT Y Y21WUN1 nmMunmnamv - 26 18

01Myn 101N

£ 72 TN W VN .1

www.gool.co.il
311

4—



26 P9 TONT W YIVNI MIVNINMIV

GOUUL

M7 Y WAAYN

005 012’0
:NIOMNNION NPEPNDN MITIN

TP DNV AN

sina = e

a
c
COSq = TN POV 28N _ 9
C
a
b

AN

OMN DY AN
TONIN POV 28N

b fana =
a?+b? =c?: pIMNN VOWYN

:MINY

: DONAN MM I DOVNIVNL o/ X DY IDIW NN NN (1
) A N

50
10.8 4

40°

12
| 700

4a

9

YOWN NIN PN8aY ABC vownn (2
.(xB=90°) PNt >
.BC 239 no>>nin X AD
AB =1n"0 6, «C=28°: )\
.<XBAD nX) AD NN NXND

312 www.gool.co.il




26 P9 TONT W YIVNI MIVNINMIV

GNAS

vOIVN NIN INAW ABC voywnn (3

A
D N2>NN XN BD . («B=90°) 1M W
R LA TN NN XN AE-)
.BC=1n"D8,BD =1n"D5.6: M)
.«BAE N BE NX N¥1

B E C

270 18- 1070 24 PNDIIN IINRY PN OV PNV NN NN (4

D AC Y93IV 70 93903 DYDN ABC wwnn (5
A 209NN 0P NN
B TUNRM A NTIPIL DIVNY PPYNN
.D NP2 ©OWI9) CB yONN
.«<DAB=32° ,BD=1"0 4 : 1))
20PN OPTI DY IDNIN NN NXNN
C

THPMY D NN ©0ANN NO 4-2 NN PIVN 1AV DDV MY WHvNa (6
UOIWVWNN NLY NN R¥ND . 34.92° RN WRIN

(B =90°)1N7 W Wwn NN 1¥av ABC wownn (7
AB=a, <A=q : )M
UNN GO NN a-) o MYNNNI Yyan

Y YO NIN NIV ABC whwnn (8

A
(«xB=90°) MM
.BC 239 no>>nin X AD
.AB=Db , <C=a : )M
B D C

MONN NN b-) @ MYNNNIA Yyan
.AD-Y BD Dyopn

KRN TN DN TNNRY @ RN NITHN NP DNX TN I voIwna (9
AN TR DX YHIVNN NVY NX K- o MYNNNI yIn

313 www.gool.co.il



26 P9 TONT W YIVNI MIVNINMIV

GNAS

.(«B=<C=90°) 1N ¥ 1970 NI ABCD 1970 (10

.AG L DG-v 75 BC pwn Dy NX¥MI G NTPIN
.XBAG =/, AG=DG=m : )\
970N NVLY NR M=) £ MYNNNI Yan

&)
@)

(A =90°) TN W XN ABC vwownn (11
127 NHXNNA 0N AE-Y AD DYWYOPN
0% DNINY Y
.<DAE =« ,DE =k : D"n0n
a-) K MYNNNA YIN N
ABC v9ywnn noy N
ABC v5wnn novw N avn .a
k=2-Y =30 : 99 "1 DN

F-Y E MTP)N DX 01NN ABCD 125102 (12
E-v 75 MaNNN2 BC-Y AB myOsn by MINNDIN
F .BC yoXN Y8NNX NN F-) 3AE = BE : n»pn
.BE YOPN TINY MW AD YOXN TN
75 DE-Y DF , EF DyLOpn NX D> ayn
b c .DEF v w01 131y
yam AE yopn TN DX t-2 190 .N
.DEF v21vnn myos »M7IN NN T NysnNa

.EDF w2wnn Nyt nX avn .a

2N 00N £ NN IVY DX0IN THINN K IPIV THIRY OPPIV MY voIvwn (13
2NN OPTI NN k=) 4 MyNNNa yan

TOMM b XD 1970V NIIND PIYN TN .2HYN DION N IV 197V (14
. a NN TN D020 DY NINY NNV
ANVY NRY 19902 DITHN DIDIAN DY IDNN NN b -1 o MYNNINIA YN

314 www.gool.co.il



26 P9 TONT W YIVNI MIVNINMIV

GNAS

S0 99012199)5902) NPI0NINIA YT> MATWN NINAN MINYN : NIYN

B ABCD m51pnn bv D-1C, A ONpNpn 71T (15

NN NXIN VNN 4PN 20N DIYN
.(AE =BE) ,E NT{732 AB YO8N

") DIyN2a VIR XN DC » N
.D 7 X N8N DE 9700

.C NYNT X NN CE 9190 99 NN N
.R-2 170 SwnnorTy a
JPDIPNN 9PN NN R MyNNNA yan

AYNPD1643 KIN TD2APNN NLY Y T DN YIYNN DPTI NN NN )

D>12YN 2HvNY NINHY A NTIPINN (16

E B ACD 7mn v AB pown

BE-) BC D701 NN DX1ayN

.D27IN2 DY TWN

.DE 7101 DX ©>13y10 )2 12

D c A AB PPWnn TIND MY CE 9700 TN
v 3990 N ABEC ¥ 101 %9 NN LN
.2-«BEC=<EDC :>5 N2 .2

CE=1n"08,AB=0n"09 ,AC=1n"06, <A=40°: DM .)
ABEC y21911 DLW NN 2wN

315 www.gool.co.il



26 P19

TONT W YIVNI MIVNINMIV

GUUL

tHY0 MIAIVN

.a=29.745° .0 «=40.005°.7 x=3.931.) x=8114.1 x=15.665.N (1

AD =00 8.236, «BAD=43.24° (2
.BE = 0D 3.294 , «BAE=22.792° (3
.73.74° , 73.74° , 106.26° , 106.26° (4
.R=1n"06.04 (5

.S =710 28.618 (6

(1+ tan o + j (7
cosa

.AD= (8
2tana
k cos £ k2 cos? < tana
.AC= , S= 2 C}
Ccosa 2
. 2
msin 8+ mcos
msinf+meosf) -
k2
00 24 .2 S =———— N (11
cos2atan‘ a

.81.86°,51°, 47.14° .2 DE =t/10 , EF=t\11.25 , DF =t/18.25 .X (12

.Rzkcosﬂtang (13

1 1bsinoz 1
.=bsina + ,S==b’sina(l+sina) (14
a 2
tan —
2
D104 ) 6R .2 .INON NONY LN (15
00D 32.78 ) NOYN NONVY A NOYN NONRVY LN (16

316

www.gool.co.il




GOOL

S1Nn Hrawvw2

1 N1 Th

DMLV NMNT - 27 1A

01Myn 101N

) Iy O NMINT .1
321 DITAPND NPNT Y NPIVNMNIVN NP YWY .2
32 NN YN .3
326 NP YIS DIID .4
330 . 12195 O .5
X % B NPXPND Y9N DD .6
330 NYXPN NH9ON .7
www.gool.co.il
316

B T



27 P19

GUUL

NPV NI

MO Mt

29995 019’0

sinfa+cos’a =1 sina
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