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1 f(x) = 2x> + 5x* + 2x + 15
(@) Use the factor theorem to show that (x + 3) is a factor of f(x).
()
(b) Find the constants a, b and ¢ such that
f(x) = (x + 3)(ax* + bx + ¢)
(@)
(c) Hence show that f(x) = 0 has only one real root.
()
(d) Write down the real root of the equation f(x —5) =0
(1)

a) X+3 =0 - x:-3

Substitute X :-3 info f(x)

f(-3) - 2(~3)3+ s(—3)1 + 2(-3) + 15

—

=-54 + 45 -¢ +15 (V)

f(-3)= 0

—

S (xt3) s a factor of f(x) snce £(-3) -0 (1)

SN

b) (x+3) (gxt+,bx J;.c) 2 + 5+ 2x H UG

~—

N

X 3atb =5
3(2)tb =6 . b :-1 Q_)

Conspant © 3¢ =15 - c=5 ()

s i) - (xn)(le—x t5)
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) f(x) -0 : (x43) (2%°-%15) =0  if blyac >0, 2 real vooks
/ \ 'y b-hac =0 | real vwot
/ \ / ' b- Yac <« 0., no rea| ‘oot
e WA |
xt3 -0 b -4ac = (1) -4(2)(5):,39 <O
) &
x=-3 2% -X+5 =0 has po real sowhong

Conty sowhon?)

[ =\
d) fx) — ,C(x_—s) 1 a franSlatign (;)

fx-5) 0 (3)+5 -2
N onty root frem (¢)

x:Zﬁ]\s onty rea| Solution to F(’C‘g) =0

O,
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2. f(x) =ax®+ 10x2 — 3ax — 4
Given that (x — 1) is a factor of f(X), find the value of the constant a.

You must make your method clear.

(3)
x-\

(B

~Zatl =0 (
Zo= b
a=3 ()
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3. f(x) = (x — 4)(x* — 3x + k) — 42 where £ is a constant

Given that (x +2) is a factor of f(x), find the value of £.
3)

£(-2) = C)® «— (x+1) is a fockor of ]DCJQ

(mo-a)((-D)" - 3(-) +e)-42 =0

bt + b+ k) =40

b Lo+ R =42V

- b0 -ble = L4l

-bl = 102

e = -3 O
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Figure 4

Figure 4 shows a sketch of part of the curve C| with equation

y=2x*+10 x>0

and part of the curve C, with equation

y=42x—-15x*-7 x>0

1
(a) Verity that the curves intersect at x = 5
(2)
The curves intersect again at the point P
(b) Using algebra and showing all stages of working, find the exact x coordinate of P
5
|
(0) when x=7
1\3
C: Y4=2(z)+10
_ 4l
Y
. L2
C 9= 4L -15(3) -7 O
oW
Y

s C| and. Cz_ wtessect ok (,%7 %) @

(b) 1x3+10 = 41x -15x*-F O
2 + 15x" - 42 + 1+ = 0

Ta-\ s o fodor of s equahon - this caild. be deduad. by
inspechon,, tnal - and.- eifor os ony ofer volud. metod..
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o Sl dx - 1+ @ LdmL don't hove. to do long
Lx -1 ) 9o + 1Sx® - 4lx + \F <~ dwision - inspechon or
100 - x* otther valid, a\g,elmic,
methods afe accepted.
0 + lbx*
lba -3
0 -34x
- 34 +17F
0O +0

120+ 15 -4 + 1+ =0 = (-2 + % -1F) =0 W

lz-] =0 => x=7

olve x* + e -1F mn@L
colawlobne, o the qym&(a C
fom oc* + Y -1F equahon.
A, = -4+ 33
I,s -4 - \[_3_§-' @

(% =% is the dnes inrercept)

The. gt P is on the posiive side o the xd-cms, therelore :
X = -4+ 33 O
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5. In this question you must show all stages of your working.
Solutions relying entirely on calculator technology are not acceptable.
f(x) = 4x’ + 5x* — 10x + 4a xeR
where a is a positive constant.

Given (x — a) is a factor of f(x),

(a) show that

a(4a’ +5a—-6)=0

2
(b) Hence
(1) find the value of a
(i1) use algebra to find the exact solutions of the equation
f(x)=3
C))

0) If (x-a) & o Packor of Flx), Flo) =0
Fo) = Yo' ¢ Sa’ - 10a +Yg =0 @
a2 +s02 -Lo=0
olUa*+5Sa-¢) =0 ()
LN a=0 o Ya*+Sa -6=0 < tomake £(a) =0

(Yo =2Naa+2)=0
n=-2 ora=-2

Y
>0 S0 o.ss_ 0 -
i) o S
f(x) = U v 5t ~102 + 4 (2) = 3 -

U2 ¢52* -|10x =6 @
x(Yoxe® +Sx -10) =0
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©

=0~ or YUxt +5x -10 =0

W\

2z -5+ O
Q

(&4

(Total for Question 5 is 6 marks)






