QUESTION 5

Part (i

This is the graph of f(x) :W
v_2)

Part (ii

1

This is the graph of g(x)= 3 2
( ) ((x—2) —1)((x—5) —1)

e b=5a=2,b>a+?2

It has asymptotes x=1,x=3,x=4,x=6,y =0



Which translated back would be x=a-1,x=a+1,x=b-1,x=b+1,y=0

d| (x=a) ~D(x-b)" -17 |

() = dx
g'(x) (x—a) =D((x—b) ~1))

2(x=b)((x~a) - +2(x=a)((x~b) D]
((x—a) =1)((x=b) 1)’

2[(x—b)(x—a—1)(x—a+1)+(x—a)(x—b—1)(x—b+1)}
((x—a)’ =D(x=b)" ~1)?

2[()63 —(b+2a)x2 +(a2 —1+2ab)x—a(b2 —1))+(x3 —(a+2b)x2 +(b2 —1+2ab)x—b(a2 —1))}

((x=2)" =1)((x=5)" - 1))’

[Zx3 —3(a+b)x2 +(a2 +b° +4ab—2)x—(b(a2 —1)+a(b2 —1))]
(x—a) =D((x—b) 1))

Note at this point it can be seen from the graph that one solution is:-

%:0whenx:%[(a+l)+(b—l)}:%(a+b)

[(2x—(a +b))(x2 —(a +b)x+(ab —1))]
((x—a)’ =D(x=b) 1)’

d
Therefore —y:0 when x:%(a+b) or

dx

Y= (a+b)i\/(a+b)2—4(ab—l) _ (a+b)i (a_b)2 4

2 2




1

This is the graph of g(x)= ((x—2)2 _1)((x_4)2 -1

ie b=4,a=2,b=a+2
It has asymptotes x =1,x=3,x=5,y=0
Which translated back would be x=a-1l,x=a+1=b-1L,x=b+1,y=0

2[(x—b)(x—a—1)(x—a+1)+(x—a)(x—b—1)(x—b+l):|
((x—a) =D)((x—b) ~1))?

(as before)

g'(x)=-

This time since b=a+2=b—-1=a+1 we have :-

x—(b—l)zx—(a+1):>x—b+1=x—a—1

Z(x—a—l)l:(x—b)(x—a+1)+(x—a)(x—b—l)]

So g'(x)=- (x—a) =1)(x=b)’ - 1))’

__2(x—a—1)[(x—b)(x—a+1)+(x—a)(x—b—1)]

) (x—a=1)(x—a+1)((x=b) -1y’




2[(x—b)(x—a+1)+(x—a)(x—b—l)]
(x—a+1)((x—b) —1)

2[(x2 —(a+b)x+ab—b)+(x2 —(a+b)x+ab+aﬂ

2

(x—a+1)((x—b) ~1)°

2[2x2 —2(a+b)x+2ab—(b—a)]
(x—a+1)((x—b)2 ~1)°

Therefore %:O when 2x? —2(a+b)x+2ab—(b—a):0
X

2(a+b)i\/4(a+b)2 —4x2x(2ab+a—b)

= x=
4

(a+b)*y(b-a) +2(b-a)

2

= x=



