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f(x)=4x3—12x*+2x— 6

1. (a) Use the factor theorem to show that (x — 3) is a factor of f(x).

(b) Hence show that 3 is the only real root of the equation f(x) = 0

(0 £ (x-3) U o Fackoc of £0x) , then
=0

£(3) =
F(3) =4(3)® 12(2)% +2(3) €
| 108~ \0F +6-6
=0
(x3) (s a Packoc of F£(x).
(o) 4x3-12>2 42x-6= (x-3)(4x2 +2)
Foc " 4x242 =0, a=4,b= ©,C=2
Diseriminant, b2-4ac = 02-(b)(4)(2)
= =32

)]

Since e difcriminant s Jexs than O,

Lx242=0 hoa no real voots.

S s ke only feal took of
" doe Couation -P(x) O
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g(xX) = 4x3 — 12x* — 15x + 50 S5

2. (a) Use the factor theorem to show that (X + 2) is a factor of g(X). LS

(b) Hence show that g(X) can be written in the form g(X) = (x + 2) (ax + b)?, =1

where a and b are integers to be found. o

yA
y=g(X

Figure 2

Figure 2 shows a sketch of part of the curve with equation y = g(x)

(c) Use your answer to part (b), and the sketch, to deduce the values of x for which
@ gx) <0
(i) g2x)=0
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) (wt2) (4 n? ~20m +25)0

n=-2 (2x-8)*:=0
%=1 2,5

n<-2 n=2.5
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f(x) = 2x> — 13x> + 8x + 48
3. (a) Prove that (x —4) is a factor of f(x).

(2)
(b) Hence, using algebra, show that the equation f(x) = 0 has only two distinct roots.
@
A
v =1(x)
/ O V
Figure 2
Figure 2 shows a sketch of part of the curve with equation y = f(x).
(c) Deduce, giving reasons for your answer, the number of real roots of the equation
2x3—13x2+8x+46=0
2

Given that £ 1s a constant and the curve with equation y = f(x + k) passes through the origin,

(d) find the two possible values of .

) E(9) = 2(4) - R+ 8D +¢&

= c)¢ c. (X-%) s afache,
’0) (0\5 AuiSien :
2x" —SX -2

X -4 \7_\(3 Q X 48X+ €]
2x> -8 Xt

O ~SY++ 8>
~3 ?é:' + 20
A

Vady SIHI NI 3LIHM 10N Oa

V3IHY SIHL NI 31LIdM 10N OQ

Y34y SIHL NI 311HM 10N Od
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O -11x 4+«
-\2X + Uf

O ‘bﬁ/

So £(x) = (k-4 1¥*~Sx-12)
= (%x=-4) ('L?( +3)(x - Ll")
= (X-9)" (LX+ 3)

hen f(X) haf jusy 2, dshnct
reoo €5 1(-‘4'

X=- /.L

The curve S swhtted doun Ly
2. unvg

So w ok cects = 3‘ 1° /
/N
/ o/

/X
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A) we could hawe :

739 o0 1\5/

5, N\ N
/ '
/ )
L) sWikded o £(X) e 4o
e Aok by >, Mea \eft by Y
e £ (x-3A) (e £(X+4)
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gx)=2x+x*—41x-70

4. (a) Use the factor theorem to show that g(x) is divisible by (x — 5).

(2)
(b) Hence, showing all your working, write g(x) as a product of three linear factors.

4)
The finite region R is bounded by the curve with equation y = g(x) and the x-axis, and
lies below the x-axis.
(¢) Find, using algebraic integration, the exact value of the area of R.

4)

Q) fachor theovem: i€ €(x) is divisible by (X-a), then
Flal =0
0(5)=2x5 + 5>-Ix5-70 = 250+25 - 20530
-0
9(5)=0 = (X-5) Is & fackor, so g(x) is divisible
bg (-5)
b) divide gu) bg (X-5) to je,f ") q{uo\dmﬁc
20 + e+ 14
(%-5) | 23+ X*-41x-70
- (23-10Xx*)
11X~ 4[> -0
- (11)*-55x )
a 14x -F0
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9] = (X-5) (23 (13 +14) Sketch fo hl
DL +
—(X-5) (200+F) (x+2) ’\” -

c) 9'5 roots : —?7:,-2.5
so R_ bound bﬂ M-, , X5 N\

)

2 b 3
=| =X +7X -kl x*-F0X
[L" X _ix ¥ ]-:.

- £ (625)+% (125) - (25) - F0(5)
3 2
“l6)-5(-3)+ (%) -F0(-2)

=-1525 - 190
3 3
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f(x)=2x*-5x>+ax+a

5. Given that (x + 2) is a factor of f(x), find the value of the constant a.
l( (x+) s a (‘DAQJ'O(, {(-a\ =0
(x+2) s a ](oc'ror, ((‘-2\:0
2C¢2V2 - g (-2 +acC-2) +a = O ’@
-16-20-20 ta =0

-3A6-0= O "@

az-36 - ()
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fx)= 3x*+8?—-9x+10 xeR
6. (a) (1) Calculate £(2)

(11) Write f(x) as a product of two algebraic factors.
3)

Using the answer to (a)(i1),
(b) prove that there are exactly two real solutions to the equation

-3+ 8y*—9y2+10=0
(2)

(c¢) deduce the number of real solutions, for 77 < 6 < 107, to the equation

3tan’f — 8tan?0 + 9tand — 10 = 0

ai) £ 3% %@ ) o - O

i) Qs €@ O, thwm (5c-2) 8 o oo
L»VJ/ the FO\A)FW H/\QWW\.

()(oc} - (ac- 2)(0\11 Pl v ) = D +6xt- o O

:5; CA | | = ”3

Congt. -Je - 1O

A
1()(1)" £0C’7\)(~f5:c7' + Ao ’6)/

—
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Using the answer to (a)(i1),
(b) prove that there are exactly two real solutions to the equation

-3+ 8% -92%+10=0

lg) 1[)(%) 257 v &x- %ot |O
- (’)L’A\(’éﬂal\"l?(.’g)

— \064_ %\.04\\0'[\0?—,}_(0;0
Ve thw N x@L
’g)tg F g - O\7LT IO’”O
(- A (- 2 A -S) = O
J
b™- fac <O
= ] (0=~ 4(2)(-5) < O
0
M/ 4 - 60O

-56c0O
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(¢) deduce the number of real solutions, for 77 < € < 10z, to the equation

3tan’0 — §tan’0 + 9tand — 10 = 0
) Ale)s %o £ 8> - %ot (O
Use o st oc: dam(®)
Dx” = P rx - (07 O
“ D" F Bt -k (0= O
Fom  eanbiow pants = ko w th M,«? oo

(1)

4/0\/\/\(9) = d /
©--\lot. ) o

Vo o holions  wn 21T 4 O£ (0f "“”/
& the same iy 040 BT /S
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f(x) =3x> + 2ax* — 4x + 5a

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

C))
when $(R)=O b, (A-R) s a focke- & Pln)
g(—3)=o (X--3D
§(-2)-3(-3)% 20 (-3)-4(-3): Sa- 0 ()

3(-27) + 2a(9) 412 +Sa = O
-1 ¢+ | +12 +Sa 2O

S s Ar AV @
-6 + 2% = O S 0=3
+64 160

23a = 64 @ as 5%3= 3

=23 =28
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f(x) =ax®*+ 10x> — 3ax — 4
8. Given that (x — 1) is a factor of f(x), find the value of the constant a.

You must make your method clear.

§ (%-1) & a fackr of (), then £(1) =0

3

FO) = a1’ + 100D - 3a0) -4 ©

0 . a+10- 3%a-4

0O - —20+60 (\>

2a = b

a = 3(‘>
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