
lim f(xl+W-f(xr) = +QJ  gya --oo
hro A x



1. y = 9 - x7

%il f(x) = 9- x2
a,

ei$iu f(q) =

LhG;iZ f(x,tAx)  =

wnwuni-3  (1) az%G-di

m(q)  =

=

M A 1 1 3 (HI

9- x,?

9- (x1 tAxl’

lim
f(x,  tAxI - f(x,)

,4x-o Ax

,im [9- ( x1 tAx)']- (9- x12)
,4x+0 AX

lim
9- Xl2 - 2x,Ax-  (AxI - 9+xj2

,4x+0 AX

lim
-2x,Ax- (Axxl'

AX+0 AX

lim
Ax (2x, - Ax,

AX+0 AX

2%
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2 . y = x2-6x+9

i&ii f(x) = x2  - 6x + 9
c

n’ssu f(x,)  =  x,’  - 6x,  +9

m(x,)  = lim
f(x,  +Ax, - f(x,)

Ax+o Ax

lim [’
x,tAx,' - 6(x,tAx) +9]-  (x,'  -6x, +9)=

Ax+0 Ax

x,2t2x,Ax+(Ax)z-6x,-6Ax+9-x,'+6x,-9
= l im

Ax+0 A x

2x&  + al2 - 6Ax= lim
Ax+a Ax

Ax (2x,  + Ax - 6)
= lim

Ax-m Ax

= 2x, - 6
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3. y = 7-6x-x'

Gil f(x) = 7- 6x- x2
c

6.&4 f(x,)  = 7-6x,- x,~

LLRt f(x, +Axx)  = 7- 6(x,+Ax) - (x,+Ax)'

m(x,) = lim
ftx, +Axl- f(x,)-

Ax+o Ax

7-6(x, +Ax)- (x,+Ax)'-  (7-6x,- x12)zx lim
Ax+o Ax

= lim
7- 6x,- 6Ax-  x,' - 2x,Ax- (Ax)'  - 7 +6x, +x1'

Ax+o Ax

- 6Ax-- 2x&- (Ax)2= lim
Ax+0 Ax

c. ,im Ax (-6-2x,-  Ax)

Axe Ax

-6-2x,
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4. y = x3-  3x

%&ii f(x) = x3 - 3x

miu ffx,)  = x,J  - 3x,

LLIE f(x,  +Axx)  = (x,  + Aad3  - 3(x,  + Ax)

81flRarll~  ( 1 )  dMi1

mtx,) = lim
f(x,+Ax,  - f&I

Axa A x

lx, +A)03  - 3(x,  +Ax) - (x,’  - 3x,).e lim
Ax+0 Ax

= lim
x,’ + ~x,~Ax  + ~x,(AxX)~  + CAxj3  - 3x, - 3Ax - x,’ +3x,

Ax+o Ax

3x,‘Ax + 3x,(Ax)’  + (Ax)’ - 3Ax= lim
Ax+o Ax

= ,im  Ax (3x,2  +3x,Ax  + (Ax)’ - 3)
Ax+0 Ax

= 3x2- 3I

170 MA 113 (H)



5. y = 4x'- 13x2  +4x- 3

'jik f(x) = 4x3  - 13x' +4x- 3
L

Aslk f(x,) = 4x,3  - 13x,2  +4x, - 3

LLAZ f(x,  t Axr =: 4(x, + AxI - 13(x, +Ax)’ +4(x, +Ax) - 3

JlflmaJnlS (1) o-IA-d1

mtx,) = lim
f(x, + Ax, - f(x,)

Ax-0 A x

= ;;,  & [ 4(x,  +Ax,’ - 13(x, +AxI’  t 4(x,  +Ax)  - 3

-- (4x,3 - 13x,2  + 4x,- 3) I

= p& [4(x,3 t ~x,~Ax+  3x,(Ax)’  + LAxI  - 13(x12 t 2x,&

+ (Ax)‘)  t 4x, t 4Ax  - 3 - 4xj3  + 13x,2  - 4x, +3]

2 Jrnrn  & [4x,3 + lZx,‘Ax  + 12x,(Ax,’  + 4(Axj3  - 13x,’  - 26x,Ax

- 13(Axj2  t 4x, + 4Ax - 3 - 4x,’ + 13x,’ - 4x, + 31

d’x”, Ax1 (12x,‘Ax  t 12x,(Ax)’  t4iAx)’ - 26x,Ax  - 13(Ax)’  t 4Ax)

=
d’;“,  Ax2 (12x,’ + 12x,Ax  +4&j’  - 26x, - 13 (Ax)  44)

= 12x,'  - 26x, t4
\V
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6 . y = x*-4x-5,(-2,7)

%vil f(x)  = xz  - 4x - 5

6ku Ox,)  =  x,2-4x1-5

Nat f(x, +Ax) = (x,  t Ax,2  - 4(x, t Ax) - 5

wnkwni9  ,(l) sz%&

mtx,)  = lim
f(x, + Ax)  - f(x,)

Ax+a Ax

l im
(x,  + Ax)?  - 4(x, + Ax) - 5 - (x,2  - 4x,  - 5)

=
Ax+0 Ax

x,It  2x,Ax  t (Axj’r  4x,- 4Ax - 5 - x,‘+  4x,+  5= l im
Ax* A x

2x,Ax  t (AxI - 4AxE l im
Ax+o A x

Ax(2x,+  Ax - 4)z. l im
Ax+0 Ax

= 2x,- 4

nala.J%uunsL~usGaiqm  (- 2.7) Ao

mt-2) = - 4 - 4

= - 8

y-7 = -8 (x + 2)

cc -8x- 16

8x+yt9  = 0
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m(q)  = lim
f(x,  +Axl - ftx,)

Ax+0 Ax

= lim
; (x, +Axj3  - :x1'

Ax+0 AX

Ilm IX
x13 + 3x,'Ax + 3x,(Ax)? + (Ax)~  - xl3

Ax+o 8 Ax

lim
Ax(3x,' + 3x,(Ax) t (Ax)~)

Ax+a 8Ax

y-8  :T 6(x  - 4)

:: 6x - 24

6 x - y - 1 6 = 0

MA 113 U-U 1 7 3



8. y =  m ,  (-4.5)
s4 *mi f(x) = dir-ii

w
&¶I%4 f(x,)  = dc-&

LLRZ f(x,  +A)0  = J9  - 4(x,  + Ax)

mtwfm (1) xM-i,"a'l

lim
f(x,  +Axx)  - f(q)

Ax+0 A x

,im (dg-  4(x,  +ax,  - m,)(,h- 4(x,+Ax)  +d-=t)

Ax+o h(&- 41x,+Ax,  +G)

(9-  4(x,+Axx1)  - K- 4%)

g- 4x,- 4Ax-  9rAx,

2*AxtJ9-  4ix,tAxr  t-1

- 2

-6

2z --
5

aflnisvosr~~ar'uw'b7i%l~~iani-b  &I

y-5 = -g (x+4)

5(y-  5) = - 2 x -  8

5y-  2 5 = - 2 x - 8

2xt5y = 1 7
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118” 6f(x,+Ax,  := -x,t Ax

mnaamis  (1) x96ii

m(x,)  = lim
f(x,+ Ax,  - fh,)

Ax-0 Ax
6 6- --

= lim
x,+ Ax Xl

Ax+0 A x

6x,- 6(x,+ Ax)
zxrnN  Ax(x,+  Ax)  x,

6x,- 6x,- 6Ax
= lim

Ax+0  Ax(x,‘+  x,Ax)

lim -’
Ax+0 x,2+  x,Ax

auni-bua,lsBu~D8l~~~iBl~il9n74RD

y - 2 = - 5(x- 31

3(y- 2)  = - 2 x t 6

3y-6  = - 2x+6

2x+3y-12 = 0

MA 113 (H) 175



10. y = t/;; , (8.2)

j&i f(x) s G

&iu f(x,) = 2/;;;

LLEC f(x,+Ax)  = KGG

wnfiuni3  (1) ar,Wh

mfx,)  - lim
f(x,+Ax,  - f(x,l

Ax4 Ax

= ,im VGE - G
Ax4 Ax

is
,im [(x1+  Ax)“~-  x,“~]  [(x,+ Ax)~‘~+  (~,+AY)“~x,“~+  x,“~]

Ax+0 &[(x +A$+ (x +&t)‘~x’4+x’4]1 1 t I

(x,+Axx)  - Xl
= lim

Ax+0  &x[(x,+&'3+  (x,+Axx)'~x:~+x:(31

1
7 lim

Ax+0 (x,+  AX)“~+  (x,+  Ax)“~x,“’ +x:+

= 1
x,*‘3 + x,“3  x,“3  + x,*‘3

y-2 = $x- 8)

ll(v-  2) = x - 8

12y- 24 = x - 8

x- 12y+l8  = 0
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f'(x)  =
f(x +Ax) - f(x)

lim
Ax+0 AX

l i m  “(
x+Ax)2+5(x+Ax,t3]- (4x2+5x+3)

=
AX+0 AX

4(x2t2xAxt(Ax)2)  t5x+5Axt3-  4x2 - 5x - 3
= l im

AX+0 Ax

4x2+8xAxt4(Ax)'t5Ax  - 4x'
= I I im

AXtO Ax

8xAxt4(Ax)2+5Ax
= llim

Ax-o Ax

Ax(8xt4Ax+5)
= llim

Ax+0 A x

= 8x + 5

f(xt  Ax, - f(x)
lim

AX+0 A x

(xtAx13 - x3
l im

Axa A x

x3+3xZAxt3x(Ax)'t  (Axj3- x3
lim

AXHI AX

Ax(3x2+3xAxt  (Axj2)
l im

Ax+0 A x

3x’

nau

mu
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13 . f(x) = t/;;

f’(x)  =
foe  + Ax, - f(x)

lim
Ax+o Ax

&T&i-&= lim
Ax+0  Ax

f’(x) = jhlh
f(x + Ax, - f(x)

A x

l im
(~3(x+Ax,+5-~)(~3(x+Ax)+5+~1=

Ax+0 Ax(43(x+Ax)+5+-)

[3(x+Axx)+5)-  (3x+5)
=

LzoAx(~3(x+AxJ+5  + -1

3x+3Ax+5-  3 x -  5
=

&&(~3(xtAx)+5  +&i%i)

3

= a5iJs-G

3
=

2-5

1 7 8 hIA 113 (H)



f’(x)  =
f(xtAx)  - f(x)

lim
,AX+0 Ax

1 1- -
x+Ax~  1 x+1

lim
,4x+0 Ax

x+1-  (x+AxtlI
hm
Ax~oAx(~+Axtl,~x+1,

-Ax
l im
Ax~oAx(x+Ax+ll(x+1~

- 1

Ix + 1)(x’+ 1)

- 1

(x+1j2

1 6 . f(x) = 1 - x2 ,a = 3

‘ii%1  f’(3) = lim
f(3+Axx) - f(3)

Ax+0 Ax

,im l- (3+Axj2-  (1-32)

AX+0 Ax

1-(9+6Axt(A~)~)-1+9
= lim

AXHI A X

lim
l- 9-  6Ax- (Ax)‘-  1 t9

AX+0 Ax

l im
Axx(-6-  Ax)

Ax+0  Ax

- 6

MA113wl 1 7 9



17. f(x) =

%&ii f’(2) =

=

=

18. f(x)  =

%il f’(6) =

=

=

=

=

4
52  ’ a = 2

lim
f(2+Axj  - f(2)

AX+0 A x

4
5(2  + Ax,

- -
lim

5pzl
Lb.+0 A x

l im
40- 4(10  + 5Ax)

L&O lO(lO+ 5AxlAx

40- 40-  20Ax
lim

Ax+o  (100  + 5OAx)Ax

-20
100

-1
5

2
;3 , a = 6

l im
f(6  + Ax) - f(6)

Ax+0  Ax
2 2

,im  (6+&#  - i?
Ax+0  Ax

lim
2(6’ ) - 216  + Ax)’

Axx*o  63(6+Axx)JAx

lim
432 - 2(216  + 3(6*  ,Ax  + 3(6)(Ax)‘+  fAxP)

Ax4 216(6  + AxIsAx

l im
432 - 432 - 216Ax  - 36&x)‘-  2Uxx)’

AX+0 216(6 + Ax)‘bx

lim
Axx(-216  - 36kIx)  - 2IAx)‘)

Ax* 216(6 + Ax)‘Ax

l im
-216 - 36(Axx)  - 2tAx)’

Ax+0 216(6  + Ax)’

-216
(216)(216)

- 1
216

mu

mlJ
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1 9 . f(x) = YF9 ( a = 5

%Til  f’(5) =
f(5+Ax) - f(5)

lim
AX+0 A x

lim
J(5+Axj2  - 9 - m

AX+0 .Ax

lim
x/2/25+  1OAxt  (Ax)’ - 9 - d%-ii

AX4 Ax

L lim
416  t 1OAx  t (AxI - fi

AX+0 Ax

=
,im Cd-x + (Ax)’ - 41  (416  t 1OAx  t (Ax,’  + 4)

AX+0 Ax(\/16  t 1OAx  t (Ax,’  t 4 )

16 t 1OAx  t (Ax)’ - 16
lim

Ax+0  Ax(Jl6  t 1OAx  t (Ax)’ t 4 )

Ax (lOtAx,= l im
<Ax+0  Ax1416  + lOAx  + (Ax)’ + 4 )

1 0=-
66’4

1 0
4t4

1 0=
s

5 V-IOU
4

20. f(x) = 3x + 2 , a  = - 3

%hil ilin~m  ( 8 )  Xwil

f’(x,)  = lim
f(x) - fix,)

x+x, x -  x,

f’(-3) = l im
3x t 2 - [3(-3)  t 21

x-t-3 x -  (-31

MA 113 (H) 1 8 1



3x+2-(-9+2)
= lim

X+-3 x+3

= ,im  3x+2+  7
X*-3 x+3

= ,im  3x+9

xc3 x+3

3(x t 3)
= lim -

X+-3 x+3

= 3

f’(x,)  = lim
x+x,

f(4)  = x+4lim

= lim
X+4

= lim
x*4

= lim
X+4

= 7

f(x)  - f(x,)

x - x ,

x*- x+4- (4’  - 4+4)

x- 4

x2-  x+4-  16

x- 4

x2-  x- 12

x- 4

(x+3)(x  - 4)

x - 4

f’(x,)  = lim
f(x)  - f(x,)

x+x, x - x ,

f(-2)  = lim
2-x’-  [2-t-2)5]

x+2 x+2

2- x3- (2+8)
= lim

x+-2 x+2

1 8 2 MA 113 (H)



-x3-  8= lim
x-b-2 x + 2

l im
- (x3  + 25  )

x+2 x + 2

= l im
-(x+21(x2-  2 x + 2 ’ )

X-+-Z x+2

= - (4 - 2(-2) + 4)

= - 12

i(x,)  = l im
f(x) - f(x,)

x+x, x -  x,

f’(7) =
x*7 x-- 7

,im m - dz

X+7 x- 7

,im Cm- E)(a+E)

x+7 (x-7)(&?&+81

1 + 9x - 64

= 1: (x-77)(-+8)

9x- 63
lim
x+7 (x-7)(-.8)

9(x - 7)

i: (x-7)(-+8)

9lou
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24. f(x) = -

-4 .-am wntp5 (8) arw1

f'(x,)  =

=

=

=

=

=

=

=

=

=

=

=

l i m
f(x) - f(x,)

x*x, x -  x,

--
,im  &3  d&3

x+3 x- 3

,im  &3 - 5
x+3 x -  3

3--3

tz  3&a  Ix - 3)

(3 - w, (3 + &iTu

:+m3  -3 (x-  3)(3+C3i

9-2x-3

Ez  m (x-  3)(3+Jziz)

-2x+6

1: 3&z (x-  3)(3+&Gz)

-2(x - 31

::  w (x-  3)(3+m)

-2
3(3) (3 + 31

-2
90

1
-?r

184 MA113(H)



W&l 25 "n&I 26 PJHl D,y

25. y = x2 + x-

iitil  D,y = l i m  +!
AxtoAx

f(x+Ax) - f(x)
= l im

Ax+0 A x

= ,im (x  +Ax)’ t (x  +Ax)‘2  - lx’-  xe21

Ax4 A x

= l im
x't2xAx + (Ax,' + l/(x*t2xAx  + (Ax)') -x2 -x"

Ax+0 A x

= ,im PxAx+ux) +l/(x*tLxAx+  ax)')-l/x'

Ax+0 Ax

= lim
(2x11x+(LLw)')(x*)(x't2xcuc+~hw)~)txz-(x~t2~t~hx~'~

Axto Ax(~~+2xAx+(Ax,~,  x2

lim
2x5Ax+  ~x'(Ax)~+~x~(Ax)'+x'  (Ax)'-.2xAx-(Ax)'=

Ax+0 Ax(x2+2xAx  + (Ax)',x'

Ax (2x6t5x'Axt  4x'(Ai)'txz(Ax)'-2x-Ax,= l im
Ax+o Ax (xzt2xAxt  (Ax)')  x2

2x6- 2x=-
X’

= 2x-s
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26. y= ’;2 - x

%hii  D,y = l i m  2
AXUIAX

=

=

=

l im
flx+Ax)  - f(x)

Ax* A x

1
,im (x+A#

- (x  +Ax)  - &z-  x)

Ax4 A x

(x+1Ax)2  -
x - A x - -  + x

is
l im

Ax+0 A x

,im x2-  Axx(x  +Axx)‘x’ - (x  +Axx)’

AX+0 Ax(x + Axx)2x2

l im
x* -Ax(xZ  )(x2 + 2&)x  + (AxJo  1 - tx*  + 2xAx  + (A)02  1

Ax+0 Ax(x+Ax)‘x2

l im
x2-  h(x’)  - 2(A#x  - XI  (Ax)‘- x2-  2xAx - mx)2

Ax+0 Ax(x’+  211x(x)  + axx)‘h

lim
-~(x’+2(~x)x+x’(hx~‘+2x+hx~

Llx+o Ax (x’+  2hx(x)  + md2  1x*

-x’-  2x
XI

-1-2, Fl6U

1 8 6 MA 113 (H)



fXx,)  = diFo+
f(xa  +Ax) - f(xl)

I A x

-do fXx,)  = liq f(x)  - f(xd
x*x1 x - x ,

t%%h%4lil’b6

fl(xl) = dirtt.
f(xl + Ax) - f(x,)

I A x

MA 113 (H) 187



66¶JlJ?hGl  3.2

t

x+2 cl
1 . f(x)  =

-x-6 61

Xl

SiTi1  a)

= -4

1 . U-4)

2. l i m  f(x)
x+-4-

lim  f(x)
x+-4+

l i m  f(x). .
x+-4

3. l im f (x)
xc4

xQ-4

x > -4

, I

:.  f  oi0&&9iY  - 4

b) (-i-4) =

=

f’&4)

=

=

-4+2  = -2

l i m  (x+2)
x+4-

-2

lim+(-x-6)  = -2
X+-4

-2

U-4)

f(-4+Ax)  - f(-4)
lim

Axa- Ax

,im [f-4+Ax) +2]- f-2)

Ax+o- Ax

I&(-4tAxt2+2)

Ax

1

f ( -4  t  Axx)  - f(-4)
lim

Ax*+ Ax

,im [-(-4+Ax)-  6]- t-2)

Axa+ Ax
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;

=

f(-4+‘Ax,  - f(-4)
cl . . . l im

Axco- Ax

f(-4+Ax)  - f(-4)
’ lim. .

Ax+0 A x

l.ilGio  f bkilulXlMlayw’Prf~

2. f(x) = I x - 31, x, = 3
-4 .
3hni  a) 1 . f(3:l =

2. lim f(x)  =
x+3-

lim+f(x)  =
XX3

’ lim f(x) =,.
x+3

3. lim f(x)  =
x + 3

:. ff datdoJG  3

bl f’- (3) =

f’+Dl

E

-

4- A x - 6 + 2
l im

Ax*+  Ax

-I

#
f(-4+Ax)  - f(-4)

lim
Ax+o+

dlWGi

4 Ia

13- 31

l im Ix-  3  I
x+3-

lim Ix - 3  I
x+3+

0

A x

WBIJ

= 0

0

= 0

f(3)

f (3  + Ax) - f(3)
lim

Ax+o- Ax

13+Ax-31-  0
l im

Ax+o’ A x

f(3  + Ax) - f(3)
lim

Ax+o+  hx

13+Ax-3l-  0
l im

Ax+o+ A x

rm  113 U-f) 189



IAxl= l i m  -
Ax+o+  Ax

= 1

cl ‘.. f’- (3) f f’, (3)

3 .
I

-1 ii1
f(x)  =

x - l  El

Xl

i&ii a)

= 0

1. f(O)

2 . lim f(x)
x+0-

lim+f(x)
X+0

l i m  f ( x ).
X+0

3 . lim f(x)
x*0

b) f’- (0) =

x<o
x>o

f’+(O)

- 1

lim (-1)
x+0-

-1

lim +(x - 1)
x*0

- 1

- 1

full

l im
f(O+Ax)  - f(O)

Ax+o-  Ax

l im
- 1 - l - l )

Ax+o-  A x

0

f(O+Ax)  - f(O)
lim

Ax+o+  Ax

l im
A x - l  -kl)

Ax+o+  Ax

1
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c) ..’ f’- (0) + f’+(O)

- f  b.hJ,,n,1,yw”ua’n”  0  16. . mu

t

x2 61 x60
4. f(x) =

-x2 61 x>o

Xl = 0

Gil a) 1 . f(O) =

2 . lim f(x) =
x + 0 -

=

b)

lim f(x) =
XM+

=

. .* 20 f(x) =
3 . lim f(x) =

x+0

:. f  ViadaA  0

f’- lOI
z

f’+(Ol

=

=

=

=

=

=

0

l i m  x2
x + 0 -

0

iim (-x2)
x+0+

0

0

f(O)

l im
f(0  +Axx)  - f(O)

Ax4  Ax

,im (AXY - 0

Axa-  A x

&Ii- (Ax)

0

,im f~0+Alo - m

Ax+o+  Ax

,im -ad’  - 0
Ax*+ Ax

l i m  ( - A x )
Ax*+

0I

MA113o-I) 191



C)

5 . f(x)

*>

'j&l a)

b)

‘.’ f’- (0) = f’+(O)

:. f  MlDyGu~t  0  1s

i

VT-L=
(1 - XI2

= 1

1. f(l)

2 . l i m  f(x)
x+1-

lim+f(x)
X+1

l i m  f ( x ).
x+1

3 . lim f(x)
X+1

:. f

f’- ( 1

51 x-cl

fil X>l

0

= lim &Z
x+1-

= 0

= lim+(l-  x2)
x+1

= 0

= 0

= f(l)

mu

dntdo;r?l  1

1
f(l +Ax,  - f(l)= lim

ANO-  Ax

x/l- (l+Axx)  - 0= lim
AWOO- A x

Jl=i=iF= lim
Ax+o-  Ax

= l i m  F
AHO-  A x

ffl +Ax,  - f(l)= l im
Ax+o+  Ax

z. ,im (1 - (1  +4x))’  - 0

Ax+oO+ Ax
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. .

, . .

=
,i” (l-1 - Ad2

Ax+o+ Ax

= ,im  0’
Ax*+  Ax

= 0

f(1 + Axx)  -f(l) f(1 +Axx)  - f(l)
lim

+
l im

Lho-  Ax Ax+o+  Ax

f  WfwJ7Tw$4iA  1  16 wou

6 . f(x) =  (64 * x , = - l

ihi1 a ) 1 . f(-1) = 0

2 . lim f(x)  = 0
x+1-

lim+f(x)  = 0
X+-l

’ lim f(x)  =. . 0
X+-l

3 . lim f(x) = U-1)
X+-l

b) f’-t-11  =
f(-1 +Ax)-  f(-1)

l im
Ax+o- A x

3/t-1+Axx,+1-0
= l im

AXUJ- hx

= lim ‘@!
Ax+o-  A x

f’+(-  1)  =
f(-1+AxX)  - f(-1)

lim
Ax+o+ hx

3/f--1+Axx,+1-0
= l im

Ax+a+ A x

a= l i m  -
Ax*+  Ax
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Cl
ft- 1 + Ax) - f(- 1)

..’ lim
HWilWIA

AX+0 Ax

:. f 1JbhJl~tlM,ayviub~ - 1 96

a)

2 . lim f(x) = lim (5-6x)  = - 13
x+3- x+3-

lim+f(x)  = lim+(-4-x’)  = - 1 3
x+3 x*3

lim f(3) =. -13
x+3

3 . lim f(x) = f(3)
x+3

:. f  do&s?  3

b) f’- (3)
f(3+Ax,  - f(3)= lim

Axro-  Ax

= ,im [5-  6(3+Ad]  - t-13)

Ax+o- A x

5-18-6/b+  13
= lim

Awo- Ax

= - 8

f’+(3)
I

f(3+Ax,  - f(3)
= l im

AM+  hx

= ,im [-4-(3+Ax,*]  - (-13)

Ax+o+ Ax

-4 -9 -6Ax - (Axx)’  + 13
= l im

Ax+o+ Ax

-6Ax-  (Axj’= lim
AM+  Ax

= - 6

vlou
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f(3+Axx)  - f(3) f(3+Ax) -f(3)
cl :’ lim = lim

Axeo-  Ax Ax+o+  Lbx

- f  moywirid  3  16. .

2. lim f(x) =
x+0+

0

3 . lim+  f(x) = f(O)
X+0

* f  eiod~~a7nnwGM 0. .

f;(o)
f(O + Ax) - f(O)a l im

Ax+o+  Ax

= ,im w3*  - 0

Ax+o+  Ax
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lim
f(4 + Ax) - f(4)

Ax*o+  Ax

l i m  ’
4+Ax-4-o

Awl+ Ax

l i m  !LS
Axx*o+  Ax
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1. f(x) = c

f’(x) = 0

2. f(x) = X”

f’(x) = nx”-’

3. g(x) = cf(x)

P’(X) = cf’(x)

4. h(x) = f(x)  + P(X)

h’(x) = f’(x)+g’(x)

7. h(x) = f(x)
P(X)  ’

g(x) + 0

h’(x) = P(X).  f ’ 6) - f(x).  g ’ 0)
kw12
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1 .

ihil

2 .

ia’lil

3 .

i&ii

4.

i&ii

6.

i&ii

6 .

i&ii

f(x)

f(x)

F(t)

V(r)

F(x)

e(x)

is x’-  3x2+6x-  2

f’(x) = 3x’  - 3(2x)  + 6

ZB 3x’ - 6x + s

* &(I-  x4

f(x)  = $(8x’ I-  4x3

= x’ - 4x3

s $4 - $2

F’(t) = f(4P)-  +I

= P-  t

= 4
7j d

V’(r) = &i or’)

5 4nr’

= x1+3x+$

F(x)  = x”t3xtx-a

F’(x) = 2x t 3 - 2x-5

= 2 x + 3 -  f,

3 5= ;a + i;’

a(x)  = 3x-‘+ 5x-’

g’(x)  = 3(-2x-O)  t 5(-4x-6  )

= -6x-3  - 20x-6
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7.
iivii

8.
i&l

9.

;ih

10.

i&i1

11.

Xhil

f(x) = 4x" + 5x-"

f'(x)  = 4, ix-S')  + 5(Lx-)

-225
x 1% *;;ji2

g(t)  = Vi+<

g(t)  = t'/3 + (4"s
t

= +3 + f-h

g7t) = 1 t -2/3 +(-lt- O/33
3

)

1
=

1
33 - -;;a/;

1= 1- - -
3w 3t?/T

f(x) = (2x'- 1)(5x3+&)

f'(x)  =

=

=

=

H(x) = 5,

H’(x) =

(2x4-1)(5(3x')  +6) + (5x3+6x)(2(4x3)- 0)

(2x'-1)(15x2+6)  + (5x3+6x)(8x3)

(30x6+  12x4- 15x'- 6) t (40x6+  48x4)

7Ox"+6Ox' - 15x' - 6

nau

,x- l)- x(1- 01

(x-l)'
x - l - x
,x -1)'
-1- -
(x-l)?

f(x) =
x2+2x+1
x*-2x+1

f'(x)  =
(x2- 2x+1)(2x+2)-  (x't2xt1)(2x-  2)

,x2- 2xtl)'

(2x3- 2x?- 2x +2) - (2x3+2x?-  2x - 2)z
(x-l)'

nau

Lmu
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-4x’+ 4=-
(x- 1)'

= -4 (x2- 1)
(x-l)'

-4= (x+1)(x-1)
(x-1)'

= -4 (x + 1)
(x-1)'

12. x3-8
g(x)  = -x3+8

Gil g’(x) = (x3+8)(3x2)  - (x3-8)(3x2)
(x3+ 8)'

3x6+24x2-  3x5+24x2=
(x3+ 8)’

48x’=-
(x3+8)’

13 . f(x) = G-- 1
di-tl

i&i3 f“(X) =
I&tl)(;x-+ (&=l)(;x-gl

hLT+l)'
I,1 -K2 2x 1 1 -x-2+2x

=
WY+ lb2

x-x
=

(&+1)'

= &t112

14. f(u) = -5ut-J-  t3/;1
&

ihi1 f(u) = - 5" + "-K+ "73

f'(ul = - 5 - ; ,-72  + f "33

1
= -5- ;;ii;+$

= -5-1 +- 2
2u& 3i/i;

mu

mu

mu

mu
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2x+ 1
15. f(x) = r+5 13x-l)

%Yil
2x + 1

f'(x)  = I---x+ 51(3)+(3x-w
(x+5)(2)  - (2x+ l)(l)

(x + 51Z
1

6x + 3 2x+10-2x-l
= x+5+(3x-l)

(xt511

9
= 6S+(3x-1) -(x t5)'

= (6x+3)(x+ 5) +(27x - 9)
(x + 5)'

6x'c3x+15+27x- 9=
(x +5)'

6x2+60x+6=
(x + 5)'

6(x'+ 10x+  1)=
lx +5b3

';ivil  Ill  =
dy 1
dx = 5"

-x-  3

1
"(,,-2) = Tj- 3

5
= -5

Y+2 5= --
x-l 2

Y+2 = -;w

5 5= --xt-
2 2

5Y = -5x+--
2 2

2

5 1= --x+-
2 2

2Y = -5x+1

'5x+2y-1 = 0
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dvm = (x*+4)(0)  - 8(2x)
dx

=
(x*t4)2

T2.1)  =

V - 1
x-2

=

v-1 =

=

V =

2v =

x+2y-4  =

- 16x=
(x2t4)1

- (l6)(2) - 32 - 1
(2*~4)~ = ccl = 2

1--
2

-; (x-2)

-Ix+1
2

-ix+2

- x + 4

0 mu
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(-1,N  i (3,al

,i:-

x
b

(0,-l) (3 ,-I)

(1  ,-a  1
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b) f(l)

f(2)

f(O)

f(4)

f(6)

f(6)

-1+6-4

-2*+  a(2)  -4

-4+  12-4

-4

-4’+  6(4)  - 4
-16+24-4

-5’+  B(S)  -4

-26+30-4

-v+ B(6)  -4

-36+36-4

=l

=4

3 4

=l

= - 4

L
(6,~4)
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-7
w

,I I, II II



p+&

(-a,-a, I0
TX

c .I,-3  1
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n )  9in  c(x) =  1500+3ox+~~

fln%+AJda  C'(x) = 30+2x

Y) pyuL;;luLdax  = 40 ml C'(40)

h C'(40) = 30+2(40)

= 110 lJlYl

+ I ) oin C(X)  = 1500+3ox+~~

:. c(40) = 1500+30(40)+(40)2

= 1500+1200+1600

= 4300

LLRZ c(41) = 1500+30(41)+(41)2

= 1500+1230+1681

= 4411

:. ~~lPrPS~aetn~awts~,~n~~~~~~  41 to c(41) - c(40)

bnu C(41) - C(40) = 4411-4300

= 111 ¶Jlvl
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C(Xl
x

6+i&
X

J,-%
4

1

4w

C'(x)
Q(x)

X

(4x")(6x")
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= 4 0 + 3 x + -
X

ll) &4)?MLiiU&T C'(x) = 3+9
6

n) ihop&lM~U  wo K(x) = C'(x)
00

@k%h@hvlejULdnx  = 50 61 K(50) =
50

-
(3+&J ( 40+3(501 +m'
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:. x2+6x+12 =
x

x2+6x+12 =

:. x* =

:. x =

E

Lb% Q(3.46) =

=

2xt6

2x2+6x

12

243

3.46

(3.46)'  +6(3.46) + 12
3.46

12.9

x 0 1 2 3 3.46 4 5 6

C(X) 12 19 26 39 44.73 52 67 a4

aw - 19 14 13 12.9 13 13.5 14

C'(X) 6 8 10 1) 12.9 14 16 16

LO
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6) -r'!lL$ULt~~~U~~  5) 61 C(x) = 3x2+x+3

iilil ain  C(X)  = 3x2+x+3

n) v?&~TuuCiu~u~il~oftil cl(x)
C(x)

= 7

3x1+x+3
X

ll) 9;13%UZiu~ULi;;Uffo  C’(x) = 6x+ 1

6l~~~passlur~ln~~~~~~~~  $a

Q(x) = C'(x)

3xztxt3 = 6x + 1
X

32txt3 = 6x'+ x

x2 = 1
:. X 1

bbtx Q(1)  =
3(l)>+  1+3

1
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1' R1211 = 600(21) - g'

s 12136.95

LItK R(20) =
(2013

600(20) - --g

.T. 11600

ts~ualurAp^asalnnla~,u~~7~~d~~~os~  21 %I R(21)  - R(20)

89 R(21) - R(20) = 12136.95-  11600 = 536.95 YlYl
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