1. (a) Using synthetic division
B - 32 - 6x + 8

x=-2 1 -3 -6 8
=2 10 -3
I -5 4 0 Remainder = 0; f(-2)=0

Since the rerainder = 0, -2 is a root and (x + 2) is a factor
x3 - 3x2 - 6x + 8 = (x+2)x2-5x+4) ;

By factorising the second bracket further . . . f(x) =(x+2)x-1x-4)
. !
(b) f(x) mests the x-axis whén y=0; (x + 2(x - Dx -4 =0
(x+2)=00r(x-1)=0 or{(x—4)=0

x=-21x= 1!-x=4
coordinates are (=2, 0)(1, 0)(4,0) )

f(x) meets the y-axis when x = 0; £(0) = 8; coordinates are (0, 8)
Hence f(x) meets the axes at the points (-2, 0), (1, 0), (4,0),(0.8)

2 1
By section formula method |
' 1 -4 ~3
P=—-;(a+25)=-% (—) +(8) =-15 (6)'
4 2 6
ey
-3 -3 B
(b} BP = -PB .
- =
hence AP:BP
-5 = P
= AP:-PB 2
= 2:-1
A -5 =
AP:BP = 2:-1

* For Alternative Method see *
Paper A Question 11 and Paper C Question 7



h

lg "'2)! N(Sv ?)

L(2, 4), M- i )

m MN = eI
= ~1forLQ [11 toMN

- % through point L(2, 4) /

y-4 = -'%(1—2)

m N LR

Hence mLQ =

9y-36 = -4x+8
oy +4x = M4 = equationt of LQ. M

(a) J:2+y —6x+8+9=0,C(- g,—j‘),r._q}g +f2-9
2g = -6, -8 = 3,

2f= 8, -f = -4
Centre = (3, ~4).radius = V32 +42-9 =+25-9 =16
Radius = 4
(b) After reflection in x-axis v (3,-4) = (3,4)
Radius unchanged. | v
Equation is x2+y2-6x-8y+9=0
* For Alternative Method see *
Paper B Question 3(&)
(a) fix) =4x3+mx »
Filxy= 12x?+m={utan =1 {m tan is the gradient of the tangent to the curve.}
A ({5)?
x =& 5 12|5=] +m=0  {mtan = 0 for stationary values.}
3
12(3) +m =10
9+m =0,=m=-9

{b) Hence f(x) = 4x3-9x
and f(=2) = 4=2)-9(-2)
= 4(-8) + 18
= -32+18
f=2) = -l14

@V3-5432 = 2y3y~5 323 - 5.45)
2323 53) -5 323 -5 ¥2)
12~ 10 V6 - 10 V6 + 50
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3+ 2x2=3x—1|

_ XIEIEC=IN=2
7* f(x) N 3x2
x3 2x2 3 1
A e e T
fx) = 5,277 3x2 T 352 32
x 2 i 1
Tl =R n R s e = ay?
P o e s Bl
flel = el x T3
We can now differentiate
» __1 ) EE.E
fixy= 3 + x + 3
s el 1 2
i) = 3 o 2 +t 33
8. fx) = x3-5x2-x + d If f(~1) = O, then (x + 1) is a factor.
1 — 5= d
~1 -1 6 — 5

1-6 5 - 5+d,d-5=0,d=3

Hence  f(x) = (x+ )(x2—-6x+5)

(@)

(&)

(c)

fory = e+ D(x - 10— 5) fully factorised.

Upy | = MU+ C, up=3, 1= 2, up=4

wy = mug+c = 2=3m+c @
up=mup+c =>4 =2m+c @
@-@ 2=-m
Substitute m =-2in®, 2=3(2)+c
= 2=-6+c
, =3
m= =2 c=28
Upo | = —2up+8
uy = =2y + 8
=-24)+8=90
u_j is found by using o ==2u_ | +8,uy=3
3 =-2u1+8
-5 =-—2u_|
Hence uz = 0, ) =%
U =upypy = U = —2u +8
= 34 =28
— Check-z[%]+3=i; +%=-_§)

(trs Uy 4 1 [%. %]



10. (a) fxX)=

2_xz+6x+pinfonnar2+bx+c
i b___5,¢=p,and'usingthcdiscriminantbz-4ac=0iff(.r)hasequalroots
T2 dac = (6)2-4(P)=0

16-8p =0
o 4-5
y 2 36 . 45
=%
cubstitate p =43 into fix) )
f(x) = 202+ 6545, | -

a=2b=6,c=45, .
and using the discrimunant b2 —4ac=0

if f(x) has equal roots
1 f;fz,m _ (6)2 - 425 =0
36-36 = ob "
g SERE a S i

(b} coordinates of the root = (-1-5,0)

(¢) y-intercept = (0,9), x-intercept = (-1-5,0)

| il /2 .
!II- J sinxdx = [-C'OSI] n/3 (RIZJ radians = 90°

2.

B (nt/3) radians = 60°

F(rt/2) - F(n/3) = (=08 n/2) = (—cos ©/3)

= 0-(-05)
= 0-5
4iin2x=2 =0
4 sin 2x =
2
sin 2x =
=05
sin~! (0-5) = 30 in quadrant 1 and 180 - 30 in quadrant 2
2x = 30° or 150°
x = 15°¢or75°

/
. i 2 .
Period of sin 2x = _go = 180° (i.e., 2 cycles in 360°) add 180 to each of 15, and 75.

Hence x has 4 possible values, 15°, 75°, 195° and 255°.



