
27.3 f (0)

21.4 f(3)

21.5

27.6

21.1

27.8

27.10

=

=

=

=

=

f(n  + 71 =

2f(2x :I =

f(x2 -3) =

f(x  + h) =

f(x)  + f(n)  =

Z(O) + 5(O) - 3

- 3

2(3) 2 + 5(3) - 3

18 + 15 - 3

30

2(n 2+ 1) + 5(n + 1) - 3

2(2x 2 21 + 5(2x2) - 3

2(x2 - 3) 2 + 5(x 2 - 3 ) - 3

2(x + h) 2 + 5(x + h)  - 3

(2x2 + 5x - 3) + (2n
2

+ Sn - 3)

h # 0, f(x+h)  - f(x)  = 2(x+hJ2+5(x+h)-3-2x2-5x+3
h h

= 2(x2+2hx+h2)  +  5 x  +5h - 3  - 2 x 2 - 5 x + 3
h

4hx + 2h
2= +5h = 4x + 2h + 5

h

28. -6  g(x) = 3x2-4  ilJM1

28 .l

28.2

28.3

28.4

28.5

g(-  4 )

,+

g(x2)

g(x  -. h)

44

- 13
4

2
3(x-h)  - 4

MA 113 (H) 5 1



28.6 g(x) - g(h) = (3x2 - 4) - (3h2 - 4)

= 3x2 - 3h2

20.7

29. 14

29.1

29.2

29.3

29.4

29.5

h t 0

g(x + h) - g(x)
h

0 3(x + h) 2 - 4 - 3 x 2 +4
h

2I 3x 2 + 6hx + 3h 2 - 4 - 3 x  +4
h

P 6x + 3h

F(x) a J 2x + 3 O4H-l

F(- 1) c J2(- 1) + 3
I 1

F(4) P d2(4)  +  3

SC Jii

F + =

I
$?

F(30) E d2(30)  + 3

= AZ

F(2x + 3) = 42(2x + 3) + 3

= -

29.6 F(x+h)  - (x) = JZ(x+h) + 3
h

Tz 2x + 2h + 3 -2x -3

h(J 2(x+h)  + 3 + G--Z,

= 2

d2(x+h)  + 3 + d%-?-3

52 MA113(H)



30.  ‘Lfl G(x) = J2-z

3 0 . 1  G(- 2) I

I

30.2 G(O) I

m

*

30.4 G(4) a
7

a

I

30.5 G(2x2 -1) =

437-

9
i

2 (2x2-1) +l
2

30.6 h + 0 G(x + h) - G(x)
h

2P 2(x + h) + 1 - Jz-7
h

31. Marginal cost S(X) - C(X + 1) - C(X)

s (11) = c (12) -c (,ll)

= 50+ 12+0.1(12)2  - (50+11+0.1(11)2J

= 76.4-73.1

= 3.3

h4A113m 53



ipmn-mi  maau waii.~ watp ~R~W~MI~  mnWhYu f Lw  gQf~ia.du

(1)  (f+g)(x) = f(x)+&9

(4 (f - P)(X)  = f(x)  - P(X)

(3) (f.g)(x)  = W-g(x)

54 hm113(H)



1. ?hMwl2G;

LLR,'

(n)

w (f - 9) ix) =

22

(n) (f*g)  b)

(4 (f/g)  (4

(3) (gof) (x)

=

=

=

1.6

x- 5
x2 - 1

f(x) +g(x)

(x - 5) + (x2  - 1)

x2+x-6

f(x) - g(x)

(x- 5) - ix' - 1)

-x2+x-4

f(x) . g(x)

(x- 5) - (x2 - 1)

x' - 5x' - x+5

f(x)
g(x)

x - 5
x2-1

g(x)
f(x)
x2- 1
x - 5

fk(x))

fW-1)

x2-1-5

xl-6

cl(f(x))

g(x  - 5)

(x- 517-l

x2-10x+25  - 1

x2-10x+24

MA 113 (HI 55



2. lYlnuFll6 f(x) i

LLR:: god =

(n) (f + 9)  (xl =

=

=

w (f- 9)  (x) =

=

=

(+J) (f-9) (xl =

=

(J) Wgl  or) =

=

(3) (g/f)  (xl zc

=

=
=
=

=
=
=

4
x2+1

f(x) + g(x)

fi+x2+1

x2+&+1

f(x) - g(x)

dz- (x2+1)

- x'+&- 1

f(x) - g(x)

6. (x'+l)

f(x)
ii2

4- -
x2+ 1

god
f(x)

x't 1

4

f(9W)

f(x'+  1)

#Ti

9(f(xl)

9m

Ma'+1

56

= x+1

MA113(Hl



(n) if + 9)  Ix) = f(x)  +9(x)
x+1 1= - t-
x-l x

x2+x+.x-l
x(x-l)-

x2+2x -1

x(x-1)

bJ) I f -  9) (xl

(fl) (f-gt  fx)

= f(x)  - g(x)

= x+1 1- - -
x - l x

x2+x-  x+1=
x(x  -1)

= f(x)  * g(x)
x+1 1
F-i ;

= x+1

x(x-1)

f(x)= -
9t)

x+1
x - l= - -

1
x

= x(x  +l)

x - l

MA 113 (HI 5 7



(9 (g/f, of)

x - l=
x(x+ 1)

= flWl1
= f(i)

I+1
=
3--

I+x
X=

1-r
X

1+x=
l-x

1=
x+1
i-7

x- 1= -
x+1

%a  (n), (u),  (n),  (4) Tmuufta  tphm  x hOuhu3403~  onth  x = 0 tm::

x=1
"

.
%a  (3)  dautfluqryui  da x = 0, x = - i 6&u IfwuuoJia  (a) Aa ynfimm

x fitihhm3~~  untiu x = 0 ufc  x = I tm::  x = -1

*a.(a) Tm.n4uawn&4i  fog  40  v+maJ  x fiiOu4iuwajJ  ont’jw  x = 0,

x=1

58 MA 113 (HJ



00 (f + cl)  lx) = f(x) + g(x)

Jx+4-x2

= - x2+&+4

PJ) ff- 9)  Ix) cc f(x) - g(x)

&-(4-x~)

= .=+fi-  4

(n) (f-g)  (x)

(9) (f/g)  Ix)

(3) (g/f:1 (x)

(a) (fog) (xl

(‘H) (gof) (xl

= f(x) g(x)

Lx dY(4-  x31

f(x)= -
g(x)

= f(g(x))

= f(4-  x”)

Jr2

MA 113 (H) 5 9



tmuwllaJ f Ao lo, - J LLR:: tRtUUVoJ g 60 R aJltu

Cia  (n), (u),  (cI) Tniuwua~wdi~~i  40 10,  - 1 ti7Mfviia  (4)  dmtihf$~da

x  =  *2 uec  -2/ (0,- i d&u  Tntuuuadia (J) 40 [ 0, m  I miufh  x = 2 thfi~

h (3)  d?utiluqulbta  x =  0 n’&uTnw4uadia  (3)  60  f0,  oD  1 tiinfihla  (a) htuu

vad fog  Aa  twm144iu7u33~  4  4-x* a0 vGaijfiltriln’Y  I- 2,21 rhniufia  (a) huu-4

va4 g0f AB 10,  - i

5 . hu@l~lr f(x) =

UR:: Q(X) =

09

w

(4

(4

(4

w

u+gi  (xl SE

=

=

v- Qi hi =

=

=

(f-g) (xi =

=

(f/Q) (xi t

=

(Q/f) (xi =

=

(fog) (xi =

=

c

\/;;

x2 - 1

f(x) +g(x)

Ji+ (x2-  1)

x=+fi- 1

fix) - g(x)

&- (x2-1)

-x2+ &+1

f(x) * god

fi- (x2-l)

f(x)-
Q(X)

-K
x2-  1

Q(X)
f(x)

x2-1
6

f(Q(X) i

f(x"- II

m

60
MA 113 (H)



hJuvaJ mf Aa lo. m I

6. hWll+T f(x)

iat% g(x) =

0-4 (f+g)  lx) =

=

00 (f  - g) (x) =

=

CR) (f. 91 (x) =

=

zz

(9) (f/g) (x)

.z

=

(3) (g/f) (XJ =

=

1x1

Ix- 31

f(x) + g(x)

Ixitlx- 31

f(x) - g(x)

Ixl-  I x -  31

f(x) * g(x)

Ixl*lx-  31

IX’ (x-  3) I

!

I

MA 113 (HI 61



ant%  x  =  0  rm:htuuvaSia  ( a )  f o g  Gia

R

7 . rhviumIC; f(x) =

LLRL g(x) =

(n) (f+gl  (XI =

=

=

w (f - 9)  (x) =

=

=

=

(fi) (f - 9)  (x) =

=

=

(4 (f/g, (xl =

=

x2-4

4 x - 3

f(x) + g(x)

(x2-4)  + (4x  -3)

x2+4x-7

f’(x)  -g(x)

(x2-41  - (4x -3,

x=-4-4x+3

x2-4x-  1

f(x) . g(x)

(x2-44)  (4x  - 3 )

4x3-3x2  - 16x + 12

f(x)- - -
g(x)

x'-4
4x -3

62 MA 113 (H)



(3) (g/f)  (xl

(a) (fog) (xl

g(x)-
f(x)

4x-3
x2-4

f(g(x))

f(4x  - 3)

(4x-3)>-4

= 16x'-24x+9-4

z 16x2-24x+5

0) (f + 9)  Ix) cc f(x)  + g(x)
= \lxf?+(x'+4)

w (f -9)  (xl = f(x)  -g(x)
= m- (x2+4)

= -x2+--4

(n) (f * 9) Ix) = f(x)  * g(x)

= m-  (x2+4)

MA 113 (H) 63



(4 U/Q)  (XJ

(9) WJ (xl

(4 (foeJ (XJ

(a) WJ lx)

f(x)= e(x)
= mx=+4
= o(x)f(x)

x=+4= qz
= WX))
= f(x’+4)

= dm

= dim

= Qw4J

= scm

= t&m+  4

= x + 2 + 4

= x + 6

MA  113 (HI



(7) if  - 9) (xl

(fl) (f  * 9) (x)

(9) (g/f)  Ix)

(a) (fog) (xl

=

=

=

=

f(x) - g(x)

1 x_ _ - --
x - 3 X+1

xt 1- x2+3x

G - 3 )  (x+1)

-x2+4x+ 1

(x-  3) (x + 1)

f(x) * g(x)

1 X

x - 3  *-x+1

(x - 31?x  + 1)

f(x)-
g(x)

1
x - 3- -
x
x+1

x+1
x(x - 31

g(x)-
f(x)

x
x t l

1
x - 3

x(x  - 31
x+1

f(g(x))

f&

1

x - 3
x+1

1--___-
x - 3 x - 3
x+1

h4A113wl 65



x+1= - -
2x + 3

(9) Cgof)  (xl = g(f()o)

= g(----’ )x-3

1
x - 3=

1
-+1x-3

1
x-3=

1+x-3
x-3

1
=

x-2

(n) (f + 9) (x) = fad + Q(X)

1zz fit-X1

xS@+l=
x2

66 MA113wl



(4 (f/g)  lx) =

(9) (ab)  (x)

(a) (fog) (xl

of) (gof)  (x)

f(x)-
g(x)

q

2
1
z/2

g(x)-
f(x)

1
X'

z

1
p

IVIA 1 1 3  (HI 6 7



InLlJuuaJ  f Aa lo, m ) UFC~JUII~J  Q ;a  R unfk4  X = 0 6&u

$a  (n), (v),  (n),  (J), (a) Tnrutlvowt3tTwdhi  (0, - ) diddia(c.h)htw

Aa ii~uauaf~ oni%4  x = 0 tm::  Co (a) Twuu  i+ta  ( 0,  00 )

8 ”

15”

e-(8 -2x)” -

6 8 MA 113 (H)



12.

-il-
+ Y’ -

I
x

I l

10x+10yt2x = 960 (2)

1oy = 960 -' 12x

Y =
960 - 12x

10

A = X(
960- 12x

10 1

MA 113 (H) 69





c

AJQU C 12x+12y+4x

C = 16x+12y (2)

V 2.700
x (3)

t~nutil  (3) wszu (2)

C 2,70016x+12  (+--)
x

MA113 (HI 71



14.

I
vo-

125=
7 . . . (3)

ttnui1  (3) WJZU  (2)

7 2 MA 113 [H)



C 8x2+  16x (P+

C &1+  2.ooo
(4)x

MA 113 (H) 7 3



16.

(n) naJy?iZti

P(x) = 65x - 25x - 140,000

H%l P(x) = 40x - 140,000

(U) ii1 x = 23,000 Hli?0

t'(23,OOO)  = 40(23,000)  - 140,000

= 780,000

iUhh+i~'.tWl  = 780.000 lJ7Yl

= 40x - 140,000 = 0

= 140,000
40

74 MA 113 WI



f'(x) = 105x- 55x-4,200

P(x)  =  50x- 4 , 2 0 0

(U) thlSLw"1600  ~Tlld&d~U~U?l~aJ(x  = 600 4)

P(600) = 50(600) - 4 , 2 0 0

= 30,000 - 4,200

= 2 5 , 8 0 0  mn

fil!.~hL'h.kb"ec~l~U  = 25,800 IJIW

(el) 61 P(x) = 0

50x-4.200 = 0

x = 4.200

50

84$

M A  1 1 3  &I)
7 5



P(x)  ~iIluii?~~\sRWa~~~n7~~o~~u~~~~~~~~~u~a~  x

P(x)  = 20x ; X6800

do  x > 800

P(x) = x[20-0.02  (x-80011

= 36x -0.02~’

~eiTon6fil~U61~M”n’l~~~~t~U~~  ~J6Ufil?lOYtWlYU(upper  b o u n d ]  nittilln

mm'2

36x-0.02x’  = 0

x ( 3 6 -  0.02x)  = 0

x = 0, 1,800

&ia VDLILWWJU  x  =  8 0 0

20x ; O<x<800
=

36x-0.02x’  ;  800<  x 61,800

7 6 MA113(H)



22.5 -0.05x  = 1 0

X

12.5
.05

250

15x ; O<xQ150
R(x)

= i 22.5x-0.05x2 ; 150<xQ250

MA  113 (H) 77



P  =  mx+P,

I P  =  mx+P,
I

7 8 MA 113 (H)



P

4 _-----_-_-

3

1’I

2

I
I

I I

I

0 0 ) x

I 2 3

MA113w 79



3. x+4p  = 7

t&l  = -!,+?p
4 4

&.&I m = -$ < 0 Qmu  P $I  (0, i)

6JihiWll~  - 104x+5p = 0 Lihl&.L~?lJt$t-fJ~ ‘F@

80 MA 113 (HI



P
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5. 3x+Sp+12  = 0

Gil ~f&ZS;O~IU@JlWS;lU  p = mx+p,  ilZ!ii

5p = -3x - 12



p= f

P

1L p: f

MA113u-u
8 3



,X
0

a. 4x - 3p = 0

crjiiu  AmI7  4x-3p = otilut~uTA.¶qlJnlu

84 MA113m



9. Sp  - 6x = 0

iidl Jsillb~lUphJl~~lU  P = mx+Po  ?CId

5Q = 6x

n4fl Q=$X

ditl  m = ~>otunuPdo

MA 113 (HI 85



P

. . . . . . . ...(I)
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P

P

0 1 2 3 4 5 6

(1)
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(1)

MA113u-I)



(u) vlldl  p I~trUYlUeil  x = 0 RJIU (1) &i

P2+4P-10  =  0

P =
-4 &-iGE

2

(1)

MA 113 (H) 89



= -2*Lfx
2

90 MA 113 (H)



P ,

PO

x

0 1 2 3 4 5 6

(1)
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(?I) LLMwilx = 0 adu (1) i)dffP  = ;

3 8
&&4 rlclldil~s~lnr~l~l~l~n~,PwQa~lWn  PO = ; lJ1n

1 7 .  p2+8p-6x-20 =  0

ihii ~~nZ19"o~2u~rlui~5;7uuoJaarnirwi~i'l~Llni  PZV~

P2+8P =  6 x + 2 0

HiO p2+8p+(4)’  = 6x+20+(4)’

(p+4? =  6 x + 3 6

(p+4Y  =  6 ( x + 6 )

P

,

PO ,

0

(1)

92 MA113wl



18. 2x2+ 12x - 3p+24 = 0

%&ii ~~~ria~2u~r)ui~~io~a~~uni~wi5lluala~~f

2x2+12x = 3p-24

&I x2+6x = ;,-I2

x2+6x+(3) ’ = ;p-  12+(3)’

(x+3)2 = ;P-3

(x+3)2 = i(P-2)

(1)

93



PI
@Q,ooo,14)

(2uoo,l2)
10

I*’ \*5

x

0 10,cQo 20,ooo

knuh p - 1 2  = 20,g I ;;,m 6 - w.w

P - 12 = -2,0002-- (x - 22,ooo)

-1P - 1 2  =  l,mx +22

-1- x i 3 4
p = l,ooo

94 MA 113 (H)



P

SO

(B,oco,45)

4 0 (10,oowo)

30,

\
2 0

10 ,

- c x
0 5,mJ lO.ooO

WlMdl

Y-Y1 = ;z (x - Xl)

p - 4 0  = 8,$g-~m  (x - lww

= & (x - 10,ouo)

=j& (x - 10,ooo)

p  =  &x+65

MA 113 (HI 95



21 .  x+2p- 15 = 0 ,  x-3p+3 = 0

.4 .mm rriinuni&oJni~~~m  0intwni~

x+2p-15 = 0

x-3p+3 f 0

(1) - (2) ; 51, = 18

itnufii  p f4Jh  (2) il:rci

x  =  3(y+3

39=-
5

(n) hbaumuqa  = ( 3; )mo = 760  nti?o

5lmLYUqR  =  1; = 3.6 U-in

(u) rkmm4

P '

(1)

(2)

96 MA113(H)



yla”?“Ra  (5 ‘$  )  =  (x,, PE)

2 2 . 3x+p-21 = 0, 3x-4p+9 = 0

iin’i rc%mdLmJ  ~iy&~  wm.mi~

3x+p-21  = 0

3x-4p+9  = 0

(1) - (2) ; 5p = 30

P = 6

WlUFil  p tdu (2) orri

3x = 4(6) - 9

x = E=5
3

(n) 47uautwq~  = (5)mo  = 500 &au

ml1aus\w = 6 uin

(91) r5humid

P
1

c x

0 1 .2 3 4 5 6 7

~%v.J~“+~I  (xE,  Pr)  = (5, 6)

(1)

(2)

MA 113 (H) 97



2 3 .  3x2+p-10 =  0 ,  x1+2x-p+4 =  0

%il ttiiR-a~n7~~~19~~i~~~~  mtwm

3xz+p-10  =  0

x2+2x-p+4 =  0

(l)+(2); 4x2+2x-6  =  0

El1 4 Hl~Q110fl

1 3x2+2x-2  =  0

(x+(x+;)  =  0

x = 1,-z
2

udCi1  x h0ualJl~rjlA
w

KJfiu x = I

unufh x = 1 RJIU (1) o:I~

3(1)2+p-10  =  0

P =7

(n) 41uwm~qw  = (1)100  = 100 vh

Ilfl1FfUqR = 7 uin

(v) th4n37vl  Tw.14apl  (I)  tm::  (2) Indl~8~lu~~Iulmrg1u

*in (I) x2 = +p-10)

mn (2) x * + 2 x  =  p - 4

xZ+2x+(1)’ = p-4+(1)2

(x+1)2  =  p - 3

(1)

(2)

(3)

(4)

9 8 MA113(H)



yw$i”  (XL, PE) = (1,7)

24. p*+p+x-12 =  0 ,  2p*-2p-x-4 = 0

-4 .xini u?ma~n1ai~nn~vqn6~  ainmnia

pZ+p+x--12 =  0

2p2-2p-x-4  =  0

(1)+(-a  ; 3p*-p-16 =  0

l~iiwunlar~,a2il~~~l~JjnilJ  (quadratic formula)

p = 1 &U’- WM-16)
33

N 1 + 13.89
6

(1)

(2)

MA 113 (H) 99



x 2 12 - (2.48)‘-  2.48

2 12  - 2.48(2.48 + I)

2 12 - 2.48(3.48)

2 12  - 8.6304

s 3.37

(n) hb9woruqa  = 3.37x  loo,=  337 14th~

f1217ff  ilqa = 2.48 um

9vw.m  (I)  w (2) %lfla~Iu~du1m~7u*:I&

wn  ( I) p2+p  =  - x + 1 2

P’+P+(g  = -x+12+(9

(p+i)1  = -,+$

(p+;)2  = -(x-q)

wn (2) zpl-2p  =  x + 4

WI 2 wlmam

P2-P  = ix+2

P’-P+  (; )1 = bx+2+($

( p  -;,’  = ix+;

(P-f?  = ;(x+g)

(3)

100 hfAl13(Hl



P

I
* x

0 5 10

dipI ~FGW$l~ (XE,  PE)  =  (3.37, 2.48)

MA 113(H) 101


