Hoofdstuk 1 Functies en vergelijkingen

1.1 Tweedegraadsfuncties

3.
a
-3x ( -12

b
3x ( -12

c
- EQ \F(1;3) x > -12



3x ( 12



x ( -4


-x > 36



x ( 4






x < 36


d
-x < -12


e
-1 EQ \F(1;2) x ( -6
f
-4x ( 0



x > 12



-x ( -4


4x ( 0







x ( 4


x ( 0


g
5p < 2p + 6


4q ( 7 > 5q + 1
i
2 ( (3p ( 1) ( p ( 1



5p ( 2p < 6


4q ( 5q > 1 + 7

2 (3p + 1( p ( 1



3p < 6



-q > 8


-4p ( -4



p < 2



q < -8


p ( 1

4.
a
0 ( 3x ( 9 < 12


b
2 ( 5x + 12 ( 6



9 ( 3x < 21



-10( 5x ( -6



3 ( x < 7



-2 ( x ( - EQ \F(6;5) 

c
-6 ( 2x + 3 < 0



-4 < 6 ( 2x < 15



-9 ( 2x ( -3



- 10 < -2x < 9



-4 EQ \F(1;2)  ( x ( -1 EQ \F(1;2) 



-9 < 2x < 10








-4 EQ \F(1;2) < x < 5

5.
a
0 < x2 ( 9 < 27


b
3 ( x2 ( 1 ( 5



9 < x2 < 36



4 ( x2 ( 6



-6 < x < -3 ( 3 < x < 6


-(6 ( x ( -2 ( 2 ( x ( (6


c
-3 ( 2x2 ( 21 < 1


d
4 ( x2 + 8  < 33



18 ( 2x2 < 22



-4 ( x2 <  25



9 (  x2 < 11



-5 < x < 5



-(11 < x ( -3  ( 3 ( x < (11

6.
a
fp (x) = 2x2 ( 6c + p
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p = -4 zwarte lijn


p = 1 rode lijn


p = 6 blauwe lijn


b
D = 0 



D = (-6)2 ( 4 · 2 · p = 0



36 ( 8p = 0



8p = 36



p = 4 EQ \F(1;2) 

c
D > 0  

36 ( 8p > 0

-8p > 36

p < 4 EQ \F(1;2) 
7.
fp (x) = -  EQ \F(1;2) x2 ( 5x + p


a
maximum op x-as dan D = 0



D = (-5)2 ( 4 · - EQ \F(1;2) · p = 0



25 + 2p = 0



2p = -25



p = -12 EQ \F(1;2) 

b
D > 0



p > -12 EQ \F(1;2) 

c
fp(-4) = - EQ \F(1;2) · (-4)2 ( 5 · -4 + p = 18




-8 + 20 + p = 18




p = 6

8.
fp(x) = 3x2 +px + 3


a
D = 0



D = p2 ( 4 · 3 · 3 = 0



p2 = 36



p = -6 ( p = 6


b
D > 0



p < -6 ( p > 6


c
fp(2) = 3 · 22 + p·2 + 3 = 6




12 + 2p + 3 = 6




2p = 6 ( 15




p = -4 EQ \F(1;2) 

d
3x2 +2x + 3 = 3x2 + 9x + 3 



2x = 9x




x = 0



f(0) = 3

9.
y =  EQ \F(1;4) x2 (5x + 6  lp :  y = 3x + p


a
 EQ \F(1;4) x2 ( 5x +6 = 3x + p



 EQ \F(1;4) x2 ( 8x + (6(p) = 0



Geen oplossing als D < 0



D = (-8)2 ( 4 ·  EQ \F(1;4) ·(6 (p) < 0



64 ( 6 + p < 0



p < -58

11.
a
y = x2 (4x + 5


b
y = -x2 ( 6x + 1



xtop = - EQ \F(-4;2·1)  = 2



xtop = -  EQ \F(-6;2 · -1)  = -3



y = 22 ( 4·2 + 5 = 1


y = -(-3)2 ( 6 · -3 + 1 =10



top  (2,1)



top (-3,10)


c
y =  EQ \F(1;2) x2 ( x + 6


d
y = - EQ \F(1;4) x2 + 2x



xtop = -  EQ \F(-1;1)  = 1



xtop = - EQ \F(2;-1/2)  = 4



y =  EQ \F(1;2) 12 ( 1 + 6 = 5 EQ \F(1;2) 


y = - EQ \F(1;4) 42 + 2 · 4 = 4



top   (1, 5 EQ \F(1;2) )



top   (4,4)

12.
fp(x) = - EQ \F(1;8) x2 + px ( 6

xtop = - EQ \F(p;2 · -1/8)  = 4p    (  p =  EQ \F(1;4) x

ytop = - EQ \F(1;8) (4p)2 + p · 4p ( 6 = -2p2 + 4p2 ( 6 = 2p2 ( 6


parabool  y = 2 ( EQ \F(1;4) p)2 ( 6 =  EQ \F(1;8) p2 ( 6

13.
y = ax2 + 4x ( 3


xtop = - EQ \F(4;2a)  = - EQ \F(2;a)    
(  a = - EQ \F(2;x) 

ytop = a ·(- EQ \F(2;a) )2 + 4(- EQ \F(2;a) ) ( 3 =  EQ \F(4;a) (  EQ \F(8;a) ( 3 =  EQ \F(-4;a) ( 3


y = -4 · - EQ \F(x;2)  ( 3 = 2x ( 3

14.
B = (0,043v2 ( 4,63v + 200)s


a
s = 50   v = 80    (   B = (0,043 · 802 ( 4,63 · 80 + 200) · 50 = 5240 ml


b
B minimaal als 0,043v2 ( 4,63v + 200 minimaal is



vtop = - EQ \F(-4,63;2 · 0,043)  = 53,84 km/uur



(0,043 · 53,842 ( 4,63 · 53,84 + 200 ) · s = 1000



72,47 s = 1000   (   s =  EQ \F(1000;75,37)  = 13,27 km

15.
fp(x) = x2 + px + 5


a
xtop = - EQ \F(p;2)    (   ytop = (- EQ \F(p;2) )2 + p(- EQ \F(p;2) ) + 5 =  EQ \F(1;4) p2 (  EQ \F(1;2) p2 + 5 = - EQ \F(1;4) p2 + 5


b
3 = - EQ \F(1;4) p2 + 5



 EQ \F(1;4) p2 = 2    (   p2 = 8



p = -(8 (  p = (8 



p= - 2(2  (  p = = 2(2


c
y = 2x + 2



- EQ \F(1;4) p2 + 5 = 2 ·(- EQ \F(p;2) ) + 2



 EQ \F(1;4) p2 ( p ( 3 = 0



p2 (4p ( 12 = 0



(p + 2)(p ( 6) = 0



p = - 2 ( p = 6

16.
fp(x) =  EQ \F(1;2) px2 ( 3x + 2p


a
xtop = - EQ \F(-3;p)  =  EQ \F(3;p) 


ytop​ =  EQ \F(1;2) p( EQ \F(3;p) )2 ( 3· EQ \F(3;p)  + 2p =  EQ \F(9;2p) (  EQ \F(9;p) + 2p =-  EQ \F(9;2p) + 2p



positief maximum dus - EQ \F(9;2p)  + 2p> 0  ( p < 0   (bergparabool)





-9 + 4p2 > 0  ( p < 0





p2 >  EQ \F(9;4)    ( p < 0





- EQ \F(3;2)  < x < 0


b
4x ( 2y = -5



top invullen geeft



4 ·  EQ \F(3;p)  ( 2· ( -  EQ \F(9;2p)  + 2p) = -5



 EQ \F(12;p)  +  EQ \F(9;p)  ( 4p = -5



21 ( 4p2 = -5p



4p2 ( 5p (21 = 0



D = (-5)2 ( 4 · 4 · -21 = 362 = 192


p =  EQ \F(5 ( 19;2 · 4)      (    p = 3  (  p = - EQ \F(7;4) 
17.
y = 2x   y = 6 ( x


a
xA =  EQ \F(1;2)     yD = 2 ·  EQ \F(1;2)  = 1



yC  = yD   (  1 = 6 ( xC  (  xC= 5



xB = xC = 5



O(ABCD) = 1 ·(5 (  EQ \F(1;2) ) = 4 EQ \F(1;2) 

b
x = 1 EQ \F(3;4)   yD = 2 · 1 EQ \F(3;4) = 3 EQ \F(1;2) 


3 EQ \F(1;2)  = 6 ( x   (   xB = 2 EQ \F(1;2) 


O(ABCD) = 3 EQ \F(1;2) · (2 EQ \F(1;2)  ( 1 EQ \F(3;4) ) =  EQ \F(21;8) = 2 EQ \F(5;8) 

c
x = p
yD = 2p



2p = 6 ( x   (  xB = 6 ( 2p



O(ABCD) = 2p(6 ( 2p ( p) = 2p(6 ( 3p) = 12p ( 6p2 



O = -6p2 + 12p

bergparabool dus heeft het een maximum


d
ptop = - EQ \F(12;2·-6)  = 1
O top = -6 · 12 + 12 · 1 = 6

18.
y = 7 ( 2x


a
xA = 2
(  yB = 7 ( 2 · 2 = 3



O(OABC) = 2 · 3 = 6


b
xA = p
(  yB = 7 ( 2p



O(OABC) = p(7 ( 2p) = -2p2 + 7p


c
ptop = - EQ \F(7;2·-2)  =  EQ \F(7;4) 
(  Otop = -2 ( EQ \F(7;4) )2 + 7 · EQ \F(7;4)  = 6 EQ \F(1;8) 
19.
p1 :  y = - EQ \F(1;2) x2 + 4  en 
p2 :  y = -x2 + 2x + 1


a
snijpunt p1 = p2


- EQ \F(1;2) x2 + 4 = -x2 + 2x + 1



 EQ \F(1;2) x2 ( 2x +3 = 0



x2 ( 4x + 6 = 0



D = (-4)2 ( 4 · 1 · 6 = 16 ( 24 = -8  



D< 0 dus geen oplossing dus geen snijpunt of raakpunt


b
x = q = -1



yA = - EQ \F(1;2) (-1)2 + 4 = 3 EQ \F(1;2) 


yB = -(-1)2 + 2 · -1 + 1 = -2



L = yA ( yB = 3 EQ \F(1;2)  ( -2 = 5 EQ \F(1;2) 

c
x = q = 1



yA= - EQ \F(1;2) 12 + 4 = 3 EQ \F(1;2) 


yB = -12 + 2 · 1 + 1 = 2



L = yA ( yB = 3 EQ \F(1;2)  ( 2 = 1 EQ \F(1;2) 

d
yA = - EQ \F(1;2) q2 + 4



yB = -q2 + 2q + 1



L = yA  ( yB = - EQ \F(1;2) q2 + 4 ( (-q + 2q + 1) = - EQ \F(1;2) q2 + 4 + q ( 2q ( 1 =  EQ \F(1;2) q2 (2q + 3


e
qmin  = - EQ \F(-2;2 · 1/2)  = 2



Lmin =  EQ \F(1;2) 22 ( 2 · 2 + 3 = 1



yA  = - EQ \F(1;2) 22 + 4 = 2
A(2,2)



yB = - 22 + 2 · 2 + 1 = 1
B(2,1)

20.
fp(x) = - EQ \F(1;4) x2 + px ( 6


a
p = -2
xtop = - EQ \F(-2;2 · -1/4)  = -4



ytop = - EQ \F(1;4)  (-4)2 ( 2 ·- 4 ( 6 = -2

top(-4,-2)


b
xtop = - EQ \F(p;2 · -1/4)  = 2p



ytop = - EQ \F(1;4) (2p)2 + p · 2p ( 6 = p2  ( 6



positieve top dus p2 ( 6 > 0



p < -(6 ( p > (6




c
ytop = p2 ( 6 = 10
(  p2 = 16



p = -4 ( p = 4


d
y = 2x ( 3



p2 ( 6 = 2 · 2p ( 3



p2 ( 4p ( 3 = 0



D = (-4)2 ( 4 · 1 · -3 = 28



p =  EQ \F(4 ( (28;2 · 1) 


p = 2 + (7  ( p = 2 ( (7

21.
f(x) =  EQ \F(1;4) x2    
g(x) = px2 (2x + 4


a
x = q = 2

 

y A = f(2) =  EQ \F(1;4) 22 = 1

 

yB = g(2) = p · 22 ( 2 · 2 + 4 = 4p



L = yA  ( yB = 1 ( 4p = 3   (   L = yB​ ( yA = 4p ( 1 = 3





-4p = 2
(
4p = 4





p = - EQ \F(1;2)     (  
p = 1


b
L =x2 ( 2x + 4 (  EQ \F(1;4) x2 =  EQ \F(3;4) x2 ( 2x + 4



xtop = - EQ \F(-2;2 · 3/4)  =  EQ \F(4;3) 


L =  EQ \F(3;4) ·( EQ \F(4;3) )2 ( 2 · EQ \F(4;3)  + 4 = 2 EQ \F(2;3) 
22.
y = - EQ \F(1;2) x2 + 3x


a
yD = - EQ \F(1;2) p2 + 3p



xB = 6 ( p



Omt(ABCD) = 2 ·(6 ( p ( p) + 2 ·(- EQ \F(1;2) p2 + 3p) = 12 ( 4p ( p2 + 6p =  - p2 + 2p + 12


b
xtop = - EQ \F(2;2 · -1)  = 1



Omt = -12 + 2 · 1 + 12 = 13


c
yP =  EQ \F(1;2) q + 5



yQ = - EQ \F(1;2) q2 + 3q



L = yP ( yQ  =  EQ \F(1;2) q + 5 (  (- EQ \F(1;2) q2 + 3q) =  EQ \F(1;2) q2 ( 2 EQ \F(1;2) q + 5



qtop = - EQ \F(-2 1/2;2 · 1/2)  = 2 EQ \F(1;2) 


L =  EQ \F(1;2) (2 EQ \F(1;2) )2 ( 2 EQ \F(1;2) · 2 EQ \F(1;2)  + 5 = 1 EQ \F(7;8) 
1.2 Gebroken vormen

27
a
 EQ \F(15x2 + 6x;3x)  =  EQ \F(3x(5x + 2);3x)  = 5x + 2 en x ( 0


b
 EQ \F(x2 ( 6x + 5;x2 ( x)  =  EQ \F((x (5)(x ( 1);x(x ( 1))  =  EQ \F(x ( 5;x)  en x ( 1


c
 EQ \F(x2 ( 9;x + 3) =  EQ \F((x ( 3)(x + 3);x + 3) = x + 3   en x ( -3

d
 EQ \F(x2 ( 3x;x2 (4x + 3) =  EQ \F(x(x ( 3);(x ( 1)(x ( 3))  =  EQ \F(x;x ( 1)  en x ( 3


e
 EQ \F(2x (4;x2 ( 4x + 4)  =  EQ \F(2(x (2);(x ( 2)(x (2))  =  EQ \F(2;x (2)   


f
 EQ \F(x + 9;x2 + 9x) =  EQ \F(x + 9;x(x + 9)) =  EQ \F(1;x)    en x ( -9
28.
a
 EQ \F(x + 1/x;x ( 1/x)  =  EQ \F(x2 + 1;x2 (1)   en x ( 0


b
 EQ \F(4x2 + 6x;2/x)  =  EQ \F(4x3 + 6x2;2)   = 2x3 + 6x2

c
 EQ \F(x ( 1/x;1 + 1/x)  =  EQ \F(x2 ( 1;x + 1)  =  EQ \F((x (1)(x + 1);x + 1)  = x ( 1  en x ( 0 en x ( -1

29.
a
 EQ \F(x;x + 1)  +  EQ \F(x ( 1;x + 1)  =  EQ \F(x + x ( 1;x + 1)  =  EQ \F(2x( 1;x + 1) 

b
 EQ \F(5;2x)  (  EQ \F(3;x)  =  EQ \F(5;2x)  (  EQ \F(6;2x)  =  EQ \F(5 ( 6;2x)  = - EQ \F(1;2x) 

c
 EQ \F(1;x ( 1)  (  EQ \F(2;x + 2)  =  EQ \F(x + 2;(x (1)(x + 2))  (  EQ \F(2(x ( 1);(x ( 1)(x + 2))  =  EQ \F(x + 2 ( 2(x ( 1);(x ( 1)(x + 2))  =  EQ \F(4 (x;(x (1)(x + 2)) 

d
 EQ \F(3x;x + 1)  +  EQ \F(2x;x + 2)  =  EQ \F(3x(x + 2);(x + 1)(x + 2))  +  EQ \F(2x(x + 1);(x + 1)(x + 2))  =  EQ \F(3x2 + 6x + 2x2 + 2x;(x + 1)(x + 2))  =   EQ \F(5x2 + 8x;(x + 1)(x + 2)) 

e
 EQ \F(5;x ( 1)  (  EQ \F(3;1 ( x)  =  EQ \F(5;x ( 1)  +  EQ \F(3;x ( 1)  =  EQ \F(8;x ( 1) 

f
 EQ \F(5;x + 5)  +  EQ \F(x;x + 5)  =  EQ \F(5 + x;5 + x)  = 1  en x ( -5

30.
a
8 (  EQ \F(1;x)  =  EQ \F(8x;x)  (  EQ \F(1;x)  =  EQ \F(8x (1;x) 

b
3 +  EQ \F(4;x + 1)  =  EQ \F(3(x + 1);x + 1)  +  EQ \F(4;x + 1)  =  EQ \F(3x + 3 + 4;x + 1)  =  EQ \F(3x + 7;x + 1) 

c
2x +  EQ \F(7x;x + 2)  =  EQ \F(2x(x + 2);x + 2)  +  EQ \F(7x;x + 2)  =  EQ \F(2x2 + 4x + 7x;x + 2)  =  EQ \F(2x2 + 11x;x + 2) 
31.
a
 EQ \F(8x ( 9;2x)  =  EQ \F(8x;2x)  (  EQ \F(9;2x)  = 4 (  EQ \F(9;2x) 

b
 EQ \F(4x2 ( 3;x2)  =  EQ \F(4x2;x2)  (  EQ \F(3;x2)  = 4 (  EQ \F(3;x2) 

c
 EQ \F(2x ( 5;x2)  =  EQ \F(2x;x2)  (  EQ \F(5;x2)  =  EQ \F(2;x)  (  EQ \F(5;x2) 
32.
a
 EQ \F(3;x)  ·  EQ \F(2;5x)  =  EQ \F(3 · 2;x · 5x)  =  EQ \F(6;5x2) 

b
 EQ \F(2;x (1)  :  EQ \F(x;x + 2)  =  EQ \F(2;x ( 1)  ·  EQ \F(x + 2;x)  =  EQ \F(2 · (x + 2);(x ( 1) · x)  =  EQ \F(2x + 4;x2 ( x) 

c
 EQ \F(x + 1;10)  :  EQ \F(x+ 1;5)  =  EQ \F(x + 1;10) ·  EQ \F(5;x + 1)  =  EQ \F(5(x + 1);10(x + 1))  =  EQ \F(1;2)  en x ( -1


d
8 ·  EQ \F(x + 3;8)  =   EQ \F(8(x + 3);8)   = x + 3


e
(a ( 1) ·  EQ \F(a;a (1)  =  EQ \F((a ( 1)a;a ( 1)  = a en a ( 1 


f
2(a + 2) ·  EQ \F(a + 6;a + 2)  =  EQ \F(2(a + 2)(a + 6);a + 2)  = 2(a + 6 ) = 2a + 12   en a ( -2

34.
a
 EQ \F(x (3;2x + 1)  = 0   (. x ( 3 = 0   (  x = 3  voldoet


b
 EQ \F(x;x + 1)  = 2x + 6   
(   
x = (x + 1)(2x + 6)






(
x = 2x2 + 6x + 2x + 6 





(
2x2 + 7x + 6 = 0






D = 72 ( 4 · 2 · 6 = 1






x =  EQ \F(-7 ( (1;2 · 2) 





x = -2 ( x =  -1 EQ \F(1;2) 
 voldoen beide


c
  EQ \F(2x + 4;x)  =  EQ \F(1;x (1)  + 3   (    EQ \F(2x + 4;x)  =  EQ \F(1 + 3(x (1);x ( 1)    (    EQ \F(2x + 4;x)  =  EQ \F(3x (2;x (1) 


 (2x +4) (x (1) = x(3x -2)



2x2 ( 2x + 4x (4 = 3x2 ( 2x



x2 (4x + 4 = 0



(x (2)(x  ( 2) = 0



x = 2  voldoet


d
 EQ \F(5;x +1)  (  EQ \F(3;x + 2)  = - EQ \F(1;4)   (    EQ \F(5(x + 2) ( 3(x + 1);(x +1)(x +2))  = - EQ \F(1;4)   (   EQ \F(5x + 10 ( 3x (3;(x +1)(x +2))  = - EQ \F(1;4)   (   EQ \F(2x +7;x2 + 3x +2)  = - EQ \F(1;4) 


4(2x +7) = -1(x2 +3x +2)



8x + 28 + x2 +3x +2 = 0



x2 + 11x + 30 = 0



(x + 5)(x + 6) = 0



x = -5 ( x = -6
beide voldoen

35.
a
 EQ \F(2x;x (1)  +  EQ \F(1;x + 3)  = 2   


b
 EQ \F(x;x (2)  =  EQ \F(5;x (4)  + 1 



 EQ \F(2x(x + 3) + (x -1);(x ( 1)(x + 3))  =  EQ \F(2;1) 



 EQ \F(x;x (2) =  EQ \F(5 +(x ( 4);x (4) 


 EQ \F(2x2 + 6x + x ( 1;x2 + 2x ( 3)  =  EQ \F(2;1) 




 EQ \F(x;x ( 2)  =  EQ \F(1 + x;x ( 4) 


2x2 + 7x ( 1 = 2(x2 + 2x ( 3)



x(x (4) = (x (2)(1 + x)



2x2 + 7x ( 1 = 2x2 + 4x ( 6



x2 ( 4x = x2 ( x ( 2



3x = -5






-3x = -2



x = - EQ \F(5;3)  = - 1 EQ \F(2;3) 





x =  EQ \F(2;3) 
36.
a
in 1 uur legt Mark v km af  dus 1 km in  EQ \F(1;v)  uur



dus 126 km in  EQ \F(126;v)  uur


b
in 1 uur legt Vincent v + 8 km af dus 1 km in  EQ \F(1;v + 8) 


 dus 126 km in  EQ \F(126;v + 8)  uur


c
Vincent doet er een uur korter over dus tijd van Vincent  = tijd Mark ( 1



dus  EQ \F(126;v)  ( 1 =  EQ \F(126;v + 8) 

d
 EQ \F(126;v)  (  EQ \F(v;v)  =  EQ \F(126;v + 8)    (   EQ \F(126 ( v;v)  =  EQ \F(126;v + 8)   (   

(126 ( v)(v + 8) = 126v



126v + 1008 ( v2 ( 8v = 126v



v2 + 8v ( 1008 = 0



D = 82 ( 4 · 1 · -1008 = 4096 = 642


v =  EQ \F(-8 ( 64;2 · 1)    (.    v = 28  ( v = -37  deze laatste kan niet want v moet positief zij 


e
Mark
v = 28 km/uur



Vincent 
v = 36 km/uur


f
t =  EQ \F(126;36)  = 3,5 uur

[image: image2.wmf]x
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37.
f(x) =  EQ \F(4x ( 3;x ( 3)    en gp = -4x + p


a 
f(x)  
zwart



g-2(x)
rood



g6 (x)
blauw



g14(x)
groen



b
 EQ \F(4x (3;x ( 3)  = -4x + p


4x ( 3 = (x (3)(-4x + p)



4x ( 3 = -4x2 +xp + 12x ( 3p



4x2 ( 8x (xp ( 3 + 3p = 0



4x2 ( (8 + p)x ( (3 (3p) = 0



1 oplossing dus D = 0



(8 +p)2 ( 4 · 4 · -(3 ( 3p) = 0



p2 + 16p + 64  + 48 ( 48p = 0



p2 ( 32p + 112 = 0



D = 322 ( 4 · 1 · 112= 576 = 242


p =  EQ \F(32 ( 24;2 · 1)      (  p = 4 ( p = 28



p = 4  



x =  EQ \F(8 + 4; 2 · 4)   =  EQ \F(3;2) 
(  y = -4 ·  EQ \F(3;2)  + 4 = -2   ( EQ \F(1;2) ; -2)



p = 28



x =  EQ \F(8 + 28;2 · 4)  = 4 EQ \F(1;2) 
(  y = -4 · 4 EQ \F(1;2)  + 28 = 10
(4 EQ \F(1;2)  ; 10)


38.
f(x) =  EQ \F(3x + 5;x + 2)     
en 
g(x) =  EQ \F(x ( p;x ( 3) 

a
gp (-1) = 2




 EQ \F(-1 ( p;-1 ( 3)   = 2  (    EQ \F(1 + p;4)  = 2  



1 + p = 8  (  p = 7



snijpunt   EQ \F(3x + 5;x + 2)  =  EQ \F(x ( 7;x ( 3) 




(3x + 5)(x ( 3) =
(x ( 7)(x + 2)



3x2 ( 9x + 5x ( 15 = x2 + 2x ( 7x ( 14



2x2 + x ( 1 = 0



D = 12 ( 4 · 2 · -1 = 9



x =  EQ \F(-1 ( (9;2 · 2)    (  x = -1 ( x =  EQ \F(1;2) 
g( EQ \F(1;2) ) = 2 EQ \F(3;5) 


2e snijpunt   ( EQ \F(1;2) ; 2 EQ \F(3;5) )


b
 EQ \F(3x + 5;x + 2)  =  EQ \F(x ( p;x ( 3) 


(3x + 5)(x ( 3) = (x + 2)(x ( p)



3x2  ( 9x + 5x ( 15 = x2  ( xp + 2x ( 2p



2x2 + (p ( 6)x + (2p ( 15)



1 oplossing dus D = 0



(p ( 6)2 ( 4 · 2 · (2p (15) = 0



p2 ( 12p + 36 ( 16p + 120 = 0



p2 ( 28p + 156 = 0



D =(-28)2 ( 4 · 1 · 156 = 160



x =  EQ \F(28 + (160;2)   ( x =   EQ \F(28 ( (160;2) 
1.3 Exponenten

[image: image3.wmf]x

x

4

2

2

=


44.
a
2x + 1 = 43x + 1

b
4x ( 1 = 83x ( 3

c
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2x + 1  = (22)3x + 1


(22)x ( 1 = (23)3x ( 3
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2x + 1 = 22·(3x + 1)


22 ·(x ( 1) = 23 ·(3x ( 3)



x + 1 = 6x + 2


2x ( 2 = 9x ( 9


x2 = 2x



-5x = 1



-7x = -7



x = 0 ( x = 2



x = - EQ \F(1;5) 



x = 1


d
25x ( 3 = 5 · 52 ( x

e
27x = 3 · 92x

f
0,5x = 0,25 · 2x


52(x ( 3) = 51 + 2 ( x


33x = 31 · 32 · 2x


2-1· x = 2-2 · 2x


2x ( 6 = 3 (x


3x = 1 + 4x


-x = -2 + x



3x = 9



-x = 1



-2x = -2



x = 3



x = -1



x = 1

45.
a
3x + 2  + 3x = 810

b
2x (1 + 2x +1 = 10

c
2x +3 ( 2x =  EQ \F(7;8) 


3x · 32 + 3x = 810


2x · 2-1 + 2x · 21 = 10

2x · 23 ( 2x =  EQ \F(7;8) 


9· 3x + 3x = 810


0,5· 2x + 2 · 2x = 10

8· 2x (2x =  EQ \F(7;8) 


10 · 3x = 810


2,5 · 2x = 10


7 · 2x =  EQ \F(7;8) 


3x = 81



2x = 4



2x =  EQ \F(1;8) 


3x = 34



2x = 22



2x = 2-3



x = 4



x = 2



x = -3


d
3x + 2 = 24 + 3x

e
3x ( 3x ( 1 = 2(3

f
5x ( 1 + 5 x ( 2 = 6(5



3x · 32 ( 3x = 24


3x ( 3x · 3 -1 = 2(3

5x · 5-1 + 5x · 5-2 = 6(5



9 · 3x ( 3x = 24


 EQ \F(2;3) · 3x = 2(3


 EQ \F(6;25) · 5x = 6(5



8 · 3x = 24


3-1 · 3x = 31/2


5-2 · 5x = 51/2


3x = 31



-1 + x =  EQ \F(1;2) 


-2 + x =  EQ \F(1;2) 


x = 1



x = 1 EQ \F(1;2) 



x = 2 EQ \F(1;2) 
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46.
a
f(x) = 2x (zwart)  en   g(x) = 5 ( 2x (rood)



y = 5 asymptoot  (blauwe lijn)


b

c
f(q ) = g(q + 3)



2q = 5 ( 2q + 3


2q + 2q · 23 = 5



9 · 2q = 5



2q =  EQ \F(5;9) 


p= f(q) = 2q =  EQ \F(5;9) 

d
g(q) = f(q + 3)



5 ( 2q = 2q + 3



5 = 2q · 23 + 2q


5 = 9 · 2q


2q =  EQ \F(5;9) 


p =g(q) = 5 ( 2q = 5 (  EQ \F(5;9)  = 4 EQ \F(4;9) 

47.
a
Links is de maximale afstand tussen de grafieken de afstand tussen de twee assymptoten nl 8



Dus je hebt alleen rechts zo'n punt.


b
f(a) = g(a) + 10



2a ( 2 = 8 ( 2a + 10



2a · 2-2 + 2a  = 18



 EQ \F(5;4) · 2a = 18



2a = 14,4



a =  EQ \F(log 14,4;log 2)  = 3,848


c
f(q) = g(q + 5)


g(q) = f(q + 5)



2q ( 2 = 8 ( 2q + 5


8 ( 2q = 2q + 5 ( 2


2q · 2-2 + 2q · 25 = 8

8 = 2q · 23 + 2q


2q · 32 EQ \F(1;4)  = 8


8 = 2q · 9



2q = 0,248



2q =  EQ \F(8;9) 


q =  EQ \F(log(0,248);log 2)  = -2,011

q = -0,170



b = f(q) = 2-2,011 ( 2 = 0.062 
b = 8 ( 2-0.170 = 7,111

[image: image7.wmf]x

x

)

2

(

2

2

2

=

48.
f(x) = 3x ( 1 ( 2    g(x) = 4 ( 3x

a


b
3x (1 ( 2 = 4 ( 3x


3x · 3-1 + 3x = 6



 EQ \F(4;3) 3x = 6



3x = 4,5



x = 3 log 4,5



y = 4 ( 4,5 = - 0,5



snijpunt (3 log4,5 ; -0,5)


c
f(p) = g(p) + 3

of
g(p) = f(p) = 3



3p (1 ( 2 = 4 ( 3p + 3

4 ( 3p = 3p ( 1 ( 2 + 3



3p · 3-1 + 3p = 9


3 = 3p + 3p · 3-1


 EQ \F(4;3)  · 3p = 9


 EQ \F(4;3) · 3p = 3



3p =  EQ \F(27;4) 



3p =  EQ \F(9;4) 


p =  EQ \F(log 27/4;log 3)  = 1,738

p =  EQ \F(log 9/4;log3)  = 0.738


d
f(b) = g(b +1)

of   
g(b) = f(b + 1)



3b ( 1 ( 2 = 4 ( 3b + 1 

4 ( 3b = 3b + 1 ( 1 (2



3b · 3-1 + 3b · 31 = 6

6 = 3b + 3b


3 EQ \F(1;3) · 3b = 6


6 = 2 · 3b



3b = 1,8



3b  = 3



b =  EQ \F(log 1,8;log 3)   = 0,535  

b = 1



q = f(b) = 30,535 ( 1 ( 2 = -2,4
q = g(b) = 4 ( 31 = 1

49.
a
2x kan geen negatief getal zijn


b
4x = 2x+ 20



22x ( 2x ( 20 = 0



p2 ( p ( 20 = 0



(p ( 5)(p + 4) = 0



p = 5 ( p = -4  voldoet niet



2x = 5  (   x = 2log 5 


c
2x = 6 ·( EQ \F(1;2) )x + 1



2x =  EQ \F(6;2x)  + 1  (
p =  EQ \F(6;p)  + 1   (
p2 = 6 + p



p2 ( p ( 6 = 0



(p (3)(p + 2) = 0



p = 3 (  p = -2  voldoet niet

 

2x = 3  (  x = 2 log 3

50.
a
9x = 4 + 3x + 1


b
2x = 24 ( 22x (1

32x = 4 + 3x · 31



2x = 24 ( 22x ·2-1


p2 = 4 + 3p



p = 24 (  EQ \F(1;2) p2


p2 ( 3p ( 4 = 0



p2 +2p ( 48 = 0



(p ( 4)(p + 1)



(p (6)(p + 6) = 0



p = 4  ( p = -1 voldoet niet

p = 6  (  p = -8 voldoet niet



3x = 4   (    x = 3 log 4


2x = 6  (  x = 2 log 6


c
3x + 5·( EQ \F(1;3) )x ( 2 = 18

d
5x (1 + 52x ( 1 = 4



3x +  EQ \F(5;3x) · 32 = 18



 EQ \F(1;5) 5x +  EQ \F(1;5) 52x = 4



p +  EQ \F(45;p)  ( 18 = 0



 EQ \F(1;5) p +  EQ \F(1;5) p2 ( 4 = 0



p2 ( 18p + 45 = 0



p2 + p ( 20 = 0



(p (15)(p (3) = 0



(p ( 4)(p + 5) = 0



p = 15 ( p = 3



p = 4 ( p = -5 voldoet niet



x = 3 log 15  ( x = 1


x = 5 log 4
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51.
a
f(x) = 2x ( 5    zwart

g(x) = 3 · ( EQ \F(1;2) )x (2 ( 1  rood


b
2x ( 5 = 3·( EQ \F(1;2) )x (2 ( 1



2x ( 4 (  EQ \F(3;2x) · 22 = 0



p ( 4 (   EQ \F(12;p)   = 0



p2 ( 4p ( 12 = 0



(p ( 6)(p + 2) = 0



p = 6  ( p = -2 voldoet niet



f(p) = p ( 5  (  f(6) = 1



snijpunt  (2 log 6 ; 1)


c
y = p afstand 2 



f(a) = g(a + 2)


of
g(a) = f(a + 2) 



2a ( 5 = 3 · ( EQ \F(1;2) )a + 2 ( 2 ( 1


3 · ( EQ \F(1;2) )a (2 (1 = 2a +2 (5



2a ( 5 =  EQ \F(3;2a)  ( 1



 EQ \F(3;2a)  · 22 ( 1 = 2a · 22 ( 5



q ( 4 (  EQ \F(3;q)  = 0



4q ( 4  (  EQ \F(12;q)  = 0



q2 ( 4q ( 3 = 0



q2 ( q ( 3 = 0



D = 42 ( 4 · 1 · -3 = 28


D = 1 ( 4 · 1 · -3  = 13



q =  EQ \F(4 ( (28;2 · 1) 



q =  EQ \F(1 ( (13;2 ·1) 


q = 4,646  ( q = -0,636 voldoet niet
q = 2,303  ( q = -0.803 voldoet niet



a =  EQ \F(log 4,64;log 2)  = 2,216


a =  EQ \F(log 2,303;log 2)  = 1,203



y = p = f(2,216) = 22,216 ( 5 = -0,354
y = p = g(1,203) = 3 · ( EQ \F(1;2) )1,203 (2 ( 1= 4,212



dus p = - 0,354 ( p = 4,212
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53.
a
f(x) = 1,5x + 2     zwart




g(x) = 3 · ( EQ \F(2;3) )x + 3   rood


b
snijpunt f(x) = g(x)



1,5x + 2 = 3 · ( EQ \F(2;3) )x + 3



1,5x · 1,52  ( 3 ·  EQ \F(1;1,5x)  ( 3 = 0



2,25 p (  EQ \F(3;p)  ( 3 = 0



2,25p2 ( 3p ( 3 = 0



D = 9 ( 4 · 2,25 · -3 = 36



p =  EQ \F(3 ( (36;2 · 2.25) 


p = 2  (  p = - EQ \F(2;3)  voldoet niet



1,5x = 2  (. x = 2 log 1,5

y = 2,25 · 2 = 4,5

snijpunt (2 log 1,5 ; 4,5)


c
f(p) = g(p) + 4


of  
g(p) = f(p) + 4



1,5p + 2 = 3 · ( EQ \F(2;3) )p + 3 + 4


3 · ( EQ \F(2;3) )p + 3 = 1,5p +2 + 4



2,25 · 1,5p (  EQ \F(3;1,5p)  ( 7 = 0


 EQ \F(3;1,5p)  ( 1 ( 2,25 · 1,5p  = 0



2,25 q (  EQ \F(3;q)  ( 7 = 0


2,25q  ( EQ \F(3;q) + 1= 0



2,25q2 ( 7q ( 3 = 0


2,25q2 + q ( 3 = 0



D = 49 ( 4 · 2,25 · -3 = 76


D = 1 ( 4 · 2,25 · -3 = 28



q =  EQ \F(7 ( (76;2 · 2,25) 



q =  EQ \F(-1 ( (28;2 ·2,25) 


q = 3,493 ( q = -0,382 voldoet niet

q = 0,954  ( q = -1,398 voldoet niet

 

p =  EQ \F(log 3,493;log 1,5)  = 3,084


p =  EQ \F(log 0,954;log 1,5)  = -0,117


d
f(a) = g(a + 3)

   
of
g(a) = f(a + 3)



1,5a +2  = 3 · ( EQ \F(2;3) )a + 3 + 3


3 · ( EQ \F(2;3) )a + 3 = 1,5a + 2 + 3


2,25 · 1,5a (  EQ \F(3;1,5a)  · ( EQ \F(2;3) )3 ( 3 = 0

 EQ \F(3;1,5a)  + 3 ( 1,55 · 1,5a = 0



2,25p (  EQ \F(3;p) ·  EQ \F(8;27)  ( 3 = 0


 EQ \F(3;p)  + 3 ( 7 EQ \F(19;32) p = 0



2,25p2 ( 3p (  EQ \F(8;9)  = 0


7 EQ \F(19;32) p2 ( 3p ( 3 = 0



20.25 p2 ( 27p ( 8 = 0


243 p2 ( 96p ( 96 = 0



D = 272 ( 4 · 20,25 · -8 = 1377

D = 962 ( 4 · 20,25 · -96 = 102528



p =  EQ \F(27 + (1377;4 ·20,25) 



p =  EQ \F(96 + (102528;2 · 243) 


p =1,583 



p = 0,856



q = y = f(a) = 2,25p = 3,562

q = y = g(a)=  EQ \F(3;p)  + 3 = 6,503

1.4 Logaritmen

56.
a
2 log(x + 3) = 3 + 2 log x

b
½ log(2x (1) = 2 + ½ log (x + 2)



2 log(x + 3) ( 2 log x = 3


½ log (2x ( 1) ( ½ log (x + 2) = 2 



2 log ( EQ \F(x + 3;x) ) = 3



½ log ( EQ \F(2x (1;x + 2) ) = 2



 EQ \F(x + 3;x)  = 23 



 EQ \F(2x ( 1;x + 2)  = ( EQ \F(1;2) )2


x + 3 = 8x



4(2x ( 1) = x + 2



7x = 3




7x = 6



x =  EQ \F(3;7) 




x =  EQ \F(6;7) 

c
3 log x = 2 ( 3 log(x ( 1)

d
3 log 2x = 1 + 1/3 log (x + 1)



3 log x + 3 log (x -1) = 2


3 log 2x ( 1/3 log (x ( 1) = 1



3 log x(x (1) = 2



3 log 2x + 3 log(x ( 1) = 1



x(x ( 1) = 32



3 log 2x(x (1) = 1



x2 ( x ( 9 = 0



2x2 (2x = 31


D = 1 ( 4 · 1 · -9 = 37


D = 4 ( 4 ·2· -3 = 28 



x =  EQ \F(1 + (37;2)  (2e oplossing voldoet niet)
x =  EQ \F(2 + (28;4)  (2e oplossing voldoet niet) 
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57. 
a
f(x) = 3 log (x + 6)  zwart



g(x) = 3 ( 3 log x     rood


b
f(x) = g(x)



3 log(x + 6) = 3 ( 3 log x



3 log(x + 6) + 3 log x = 3



3 log (x + 6)x = 3



x2 + 6x = 33


x2 + 6x ( 27 = 0



(x ( 3)(x + 9) = 0



x = 3 ( x = -9 voldoet niet  (x > 0)



0 < x ( 3


c
f(p) = g(p) + 2       

of
g(p) = f(p) + 2



3 log(x + 6) = 3 ( 3 log x + 2

3 ( 3 log x = 3 log (x + 6) + 2



3 log(x + 6 ) + 3 log x = 5


3 log(x + 6) + 3 log x = 1



3 log (x + 6)x = 5



3 log (x +6)x = 1



x2 + 6x = 35



x2 + 6x = 31


x2 + 6x( 243 = 0



x2 + 6x (3 = 0



D = 36 ( 4 · 1 · -243 = 1008

D = 36 ( 4 · 1· -3 = 48



x =  EQ \F(-6 + (1008;2)  ( 12,875


x =  EQ \F(-6 + (48;2)  ( 0,464


d
f(a) = g(a + 4)


of
g(a) = f(a + 4)



3 log (a + 6) = 3 ( 3 log (a + 4)

3 ( 3 log a = 3 log (a + 4 + 6)



3 log (a + 6) + 3 log (a + 4) = 3

3 log (a + 10) + 3 log a = 3



3 log (a + 6)(a + 4) = 3


3 log (a + 10)a = 3



a2 + 4a + 6a + 24 = 33


a2 + 10a = 33


a2 + 10a ( 3 = 0



a2 + 10a ( 27 = 0 



D = 102 ( 4 · 1 · -3 = 112


D = 102 ( 4 · 1 · -27 = 208



a =  EQ \F(-10 + (112;2)  = 0,292


a =  EQ \F(-10 + (208;2)  = 2,211



q = f(a) = 3 log (0,292 + 6) = 1,674

q = g(a) = 3 ( 3 log 2,211 = 2,278

[image: image11.emf]2.0


4.0


6.0


-2.0


2.0


4.0


6.0




2.0 4.0 6.0

-2.0

2.0

4.0

6.0

58.
a
f(x) = ½ log 2x    zwart



g(x) = 2 + ½ log (x + 2)  rood


b
f(x) = g(x)



½ log 2x = 2 + ½ log (x + 2)



½ log 2x ( ½ log (x + 2) = 2



½ log  EQ \F(2x;x + 2)  = 2



 EQ \F(2x;x + 2)  = (  EQ \F(1;2) )2


4 · 2x = x + 2



7x = 2



x =  EQ \F(2;7) 


0 < x (  EQ \F(2;7) 

c
f(p) = g(p + 1 EQ \F(1;8) )


of
g(p) = f(p + 1 EQ \F(1;8) )



½ log 2p = 2 + ½ log (p + 1 EQ \F(1;8)  + 2)

2 + ½ log (p + 2) = ½ log 2(p + 1 EQ \F(1;8) )



½ log 2p ( ½ log (p + 3 EQ \F(1;8) ) = 2

½ log (2p + 2 EQ \F(1;4) ) ( ½ log(p + 2) = 2



½ log  EQ \F(2p;p + 3 1/8)  = 2



½ log  EQ \F(2p + 2 1/4;p + 2)  = 2



 EQ \F(2p;p + 3 1/8)  =  EQ \F(1;4) 



 EQ \F(2p + 2 1/4;p + 2)  =  EQ \F(1;4) 


8p = p + 3 EQ \F(1;8) 



4(2p + 2 EQ \F(1;4) ) = p + 2



7p =  EQ \F(25;8) 




7p = ( 7



p =  EQ \F(25;56) 




p = -1



a = f(p) = ½ log  EQ \F(25;28)  ( 0,163

a = g(p) = 2 + ½ log (-1 + 2) = 2

59.
a
f(x) = 2 log(2x + 3) 
asymptoot x = -1,5


b
f(x) = -2  (   2x + 3 = 2 -2 =  EQ \F(1;4)     (  2x = -2 EQ \F(3;4)   (  x = - 1 EQ \F(3;8) 
             
x
-1 EQ \F(3;8) 
-1 EQ \F(1;4) 
-1 EQ \F(;) 
- EQ \F(1;2) 
 EQ \F(1;2) 
2 EQ \F(1;2) 
6 EQ \F(1;2) 


f(x)
-2
-1
0
1
2
3
4
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c


d
0 ( x ( 2 EQ \F(1;2) 

e
x ( 2 

f(2) = 2log (2.2 + 3) = 2log 7

f(x) ( 2 log 7

60.
a
f(x)  = 3 log (2x + 5)  
zwart  
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g(x) = 1 ( 3 log x

rood


b
f(x) = g(x)



3 log (2x + 5) = 1 ( 3 log x



3 log (2x + 5) + 3 log x = 1



3 log (2x + 5) x = 1



2x2 + 5x = 31


2x2 + 5x ( 3 = 0



D = 25 ( 4 · 1 · -3 = 37


x =  EQ \F(-5 ( (49;2·2)   =



x =  EQ \F(1;2)    (  x = -3  n.v.t.


f( EQ \F(1;2) ) = 3 log(2·  EQ \F(1;2)  + 5) = 3 log 6 

  

snijpunt (  EQ \F(1;2)  ; 3 log 6)


c
f(x) ( g(x)   (   0 < x <  EQ \F(1;2) 

d
punt A (2,1 ( 3 log 2)



punt B (2, 2)



2 = 1 ( 3 log x   (  3 log x = -1  (  x =  EQ \F(1;3)   



punt C( EQ \F(1;3) ; 2)



punt D ( EQ \F(1;3) ; 3 log 5 EQ \F(2;3) )



3 log 5 EQ \F(2;3)  = 1 ( 3 log x  (  3log 5 EQ \F(2;3) x = 1  (  5 EQ \F(2;3) x = 3  (  x =  EQ \F(9;17) 


punt E ( EQ \F(9;17)  ; 3 log 5 EQ \F(2;3) )


e
AB = 2 ( 1 + 3 log 2 = 1 + 3 log 2 ( 1,621



BC = 2 (  EQ \F(1;3)  = 1 EQ \F(2;3) 


CD = 2 ( 3 log 5 EQ \F(2;3)  ( 0,421
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DE =  EQ \F(9;17)  (  EQ \F(1;3)  =  EQ \F(10;51) 


AB + BC + CD + DE  =1 + 3 log 2 + 1 EQ \F(2;3)  + 2 ( 3 log 5 EQ \F(2;3)  +  EQ \F(10;51)  = 4 EQ \F(44;51)  + 3 log EQ \F(6;17) 
61.
a
f(x) = ½ log (x + 2)
zwart



g(x) = -2 + 2 log (x ( 1)
rood


b
f(x) = g(x)



½ log (x + 2) = -2 + 2 log (x ( 1)



2 log (x + 2) + 2 log(x ( 1) = 2



2 log (x + 2)(x (1) = 2



x2 ( x + 2x ( 2 = 22


x2 + x ( 6 = 0



(x ( 2)(x + 3) = 0



x = 2 ( x = -3  voldoet niet 

1 < x ( 2


c
f(a) = g(a + 2)


of
g(a) = f(a + 2)



½ log (a + 2) = -2 + 2 log (a + 2 ( 1)
-2 + 2 log (a ( 1) = ½ log (a + 2 + 2)



2 log (a + 2) + 2 log (a + 1) = 2

2 log (a ( 1) + 2 log (a + 4) = 2



2 log (a + 2)(a + 1) = 2


2 log (a ( 1)(a + 4) = 2



a2 + a + 2a + 2 = 22


a2 + 4a ( a ( 4 = 22


a2 + 3a ( 2 = 0



a2 + 3a ( 8 = 0



D = 32 ( 4 · 1 · -2 = 17


D = 32 ( 4 · 1 · -8 = 41



a = EQ \F(-3 + (17;2)   = 0,562


a =  EQ \F(-3 + (41;2)  = 1,702



p = f(a) =  EQ \F(log (2 + 0,562);log 0.5)  ( -1,36

p = g(a) = -2 + 2 log (1,702 (1) = -2,51



dus p ( -1,36 (  p ( -2,51

1.5 Goniometrie
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65.
a
f(x) = 2 ( 4 sin  EQ \F(2;3) x
zwart



g(x) = 2 ( 4 sin  EQ \F(2;3) (x (  EQ \F(1;2) ()
 rood


b
snijpunten bepalen met GR



x = 0,79 ( x = 3,93



f(x) < 0   (   0,79 < x < 3,93


c
snijpunten bepalen met GR



x = 3,24 ( x = 7,85



f(x) > g(x)  (  3,14 < x < 7,85
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66.
a
f(x) = 1 ( 4cos  EQ \F(3;2) x
    zwart



g(x) = 1 ( 4 cos  EQ \F(3;2) (x (  EQ \F(1;6) ()
    rood


b
snijpunten met GR  3 stukken



-6,02 < x < -3,93 (


-1,83 < x < 0,26  (


2,36 < x < 4,45  
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67.
a
f(x) = 10 + 5 sin  EQ \F(3;4) (x  D[0,7]


b
snijpunten met GR  10 stukken



0 ( x < 0,09  (   1,25 < x< 1,51  ( 2,49 < x < 2,75  ( 3,91 < x < 4,17  ( 5,16  < x < 5,42  (


5,58 < x< 6,84


c
bekijk de eerste 3 snijpunten  x = 0,27   ( x = 1,06  (  x = 2,94



afstanden  
1,06 ( 0,27 = 0,79




 
2,94 ( 1,06 = 1,88

68.
a
ES = 10   A = 6  d = 0 voor sin   p =  EQ \F(3;2) (  (   EQ \F(2(;p)  =  EQ \F(4;3) 


y = 10 + 6 sin  EQ \F(4;3) x

b
d =  EQ \F(1;4) p =  EQ \F(3;8) (


y = 10 + 6 cos  EQ \F(4;3) (x (  EQ \F(3;8) ()


c
a = 10  c =  EQ \F(4;3)  d =  EQ \F(1;2) p =  EQ \F(3;4) (

d
a = 10   c =  EQ \F(4;3)  d =  EQ \F(3;4) p =  EQ \F(9;8) (
69.
fp (x) = 3 + p cos 0,4(x

  
a
p = 11 ( 3 = 8  (of 3 (-5 = 8)  ( p= -8


b
Nee want 5 ( 3 ( 3 ( 0 



Nee want 7 ( 3 ( 3 ( 0


c
dus f(q) = 0



bepaal dus snijpunt met x-as



q = 1,92

70.
fp(x) = - 4 + p cos  EQ \F(1;4) ( x
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a
zwart 
p = 3



rood 
p = 5



blauw
p = 7


b
f5 > 0



snijpunten met GR



1,18 < x < 2,82


c
0 = - 4 + p sin  EQ \F(1;4)  (


p · 0,71 = 4



p =  EQ \F(4;0,71)  = 5,66
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71.
fp(x) = 2 +p cos  EQ \F(1;3) (x ( ()  D = [-3(,3(]


a
f3 


b
snijpunten met x-as  met GR bepalen



- 3( ( x < -8,81 (  -3,760 < x ( 3(

c
raakt de x-as dus p = -2



(-2( ,0)


d
5 = 2 + p cos  EQ \F(1;3) ( 0 ( ()



p cos - EQ \F(1;3) ( = 3



p =  EQ \F(3;0,5)  = 6


e
minimale en maximale waarde bij de grenzen 



dus f(0) = -2 of f(3() = -2



-2 = 2 + p cos  EQ \F(1;3) (0 ( ()  (  p · 0,5 = - 4  ( p = -8



f(3() = 2 ( 8 cos  EQ \F(1;3) (3( ( () = 2 ( 8 · -0,5 = 6



f(3() = -2



-2 = 2 + p cos  EQ \F(1;3) (3( ( ()  (  p · -0,5 = -4  ( p = 8



f(0) = 2 + 8 cos  EQ \F(1;3) (0 ( () = 2 + 8 · 0,5 = 6  
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