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Question 1  (*%)

Multiply out and simplify
(2x2 —x—3)(1+2x—x2),

writing the answer in ascending powers of x.

Question 2 (*%)
F(x)=x"-3x>+6x—40.
a) Show that (x=5) is not a factor of f(x).

b) Find a linear factor of f(x).
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Question 3  (*%)

The polynomial 3x” —2x” =12x+8 is denoted by f(x).
a) Use the factor theorem to show that (x+2) is a factor of f(x).

b) Factorize f (x) fully.

[ ] () =(3x-2)(x-2) (s +2)

Question 4  (¥%)

The polynomial x> +4x*+7x+k, where k is a constant, is denoted by f(x).
a) Given that (x+2) is a factor of f(x), show that k=6.

b) Express f(x) as aproductof a linear factor and a quadratic factor.

[ ] |£ ()= (z+2) (2% +2x+3)
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Question 5 (*%)

a) Use the factor theorem to show that (x+3) is a factor of X +5x%—2x—24.

b) Factorize x° +5x> —2x—24 fully.

(x+3)(x—2)(x+4)

Question 6  (**+)

Find the coefficient of x° in the expansion of

(20° —-5x%+2x-1)(327 + 267 ~9x+7).

L+ 60x°...

Created by T. Madas



Created by T. Madas

Question 7  (**+)

Multiply out and simplify
(1+x) (1427 ) (1-x+27).

writing the answer in ascending powers of x.

l+x>+x0+x°

Question 8  (**+)

a) Use the factor theorem to show that (x—35) is a factor of X =19x-30.

b) Factorize x®=19x—30 into three linear factors.

(x+3)(x+2)(x—5)
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Question 9 (**+)
f(x)= ax® —x* =5x+b,
where a and b are constants.
When f(x) isdivided by (x—2) the remainder is 36.
When f(x) is divided by (x+2) the remainder is 40.

Find the value of « and the value of b .

Jla=1], [p=42]

Question 10  (¥*+)

A cubic function is defined in terms of the constant k as
.3 2
f(x):x +x“—x+k, xeR.

Given that (x—k).is a factor of f(x) determine the possible values of & .
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Question 11 (**+)
f()c)Ex3 —2x% +kx+6,
where k is a constant.
a) Given that (x=3) is a factor of f (x), show that k =-5.

b) Factorize f(x) into three linear factors.

¢) Find the remainder when f (x) is divided by (x+3).

[ ] [(x=1)(x+2)(x=3)|, [R=—24

@ Aoratmtlay € 2

Question 12 (**+)

a) Use the factor theorem to show that (x+2) is a factorof 2x” +3x* —5x—6.

b) Factorize 2x> +3x> —5x—6 into three linear factors.

(x+1)(x+2)(2x-3)
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Question 13 (**+)
f(x) =2x>—7x*—5x+4
a) Find the remainder when f (x) is divided by (x+2).

b) Use the factor theorem to show that (x—4) is a factor of f(x).

¢) Factorize f(x) completely.
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Question 14  (**+)
f(x)= Crxttax+b,
where a and b are constants
When f(x) isdivided by (x—2) the remainder is ~7
When f(x) is divided by (x+1) the remainder is 32

a) Find the value of a and the value of b .

b) Show that (x—3) is a factor of f(x).

i

la b=15|

2
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Question 15 (**+)
f(x)= p)c3 —32x2 —10x+g¢q,
where p and g are constants.

When f(x) is divided by (x—2) the remainder is exactly the same as when f(x) is
divided by (2x+3).

Show clearly that p=8.

I:l , |proof

Question 16  (**%)

Solve the equation

x3+x2—(x—1)(x—2)(x—3):12.
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Question 17  (**%)
f(x)=3x —2x% —12x +8.
a) Find the remainder when f(x) is divided by (x—4).

b) Given that (x—2) is a factor of f(x) solve the equation f(x)=0.

, |[x =522

R=120

b
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Question 18  (¥%%)
It is given that

fx)= 2x° +3x2 —8x+c,
where ¢ is a non zero constant
It is further given that f (=3)=0
a) Show that ¢ =3.
b) Factorize f(x) fully.

¢) Find the remainder when f (x) is divided by (2x+1)

(2x—1)(x=1)(x+3)]. |[R=1

® lo-204st s § @

© X@)=2r1at-3
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Question 19 (**%)

f(x)E6x2+x+7, xeR.

The remainder when f(x) is divided by (x—a) is the same as that when f(x) is

divided by (x++2a), where a is a non zero constant.

Find the value of a .

Question 20  (¥%%)

A cubic function is defined in terms of the positive constant k as
f(x)= x3+(k—1)x2 ~I3, xeR.
It is further given that when f (x) is divided by (x—3) the remainder is 18.

a) Determine the value of k.

b) Find the remainder when f (x) is divided by (2x-5).
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Question 21 (**%)
A cubic graph is defined as

f(x)Ex3+x2—le+8, xeR.

a) By considering the integer factors of 8, or otherwise, express f(x) as the

product of three linear factors.

b) Sketch the graphof f(x).

The sketch must include the coordinates of any points where the graph of f (x)

meets the coordinate axes.

1
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Question 22 (**%)
f(x) =4x> +9x% +3x+2
a) Use the factor theorem to show that (x+2) is a factor of f (x).
b) Given further that
f(x)= (x+2)(ax2 +bx+c) F
find the value of each of the constants a, b and c.

¢) Show that the equation f (x)=0 has only one real root.

©Q ex=—2
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Question 23 (**%)
f(x)Ex3+px2+qx+6

a) Find the value of each of the constants p and ¢, given that ...
. (x=1) is‘a factor of f (x)

... when f(x) is divided by (x+1) the remainder is 8.

b) Hence solve the equation f(x)=0.

p:_2 q:_S, le,_2,3

b

Ll

@) |

&

Question 24  (¥%%)
f(x)=2x"-7x* —2x+1
a) Use the factor theorem to show that (2x+1) is a factor of f (x).

b) Find the exact solutions of the equation f(x)=0.
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Question 25  (**%)

a) Find the value of each of the constants a, b and ¢ so that
6x° —Tx> —x+2= (x—l)(ax2 +bx+c) ;
b) Hence solve the equation

6x° —Tx>—x+2=0.

L

a=6, b=-1,c=-2|, |x=-—

G) o By s

G e
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Question 26  (**%)

A cubic polynomial is defined as
— .3 2
p(x)=x"—4x"+x+6, xe R.

a) By considering the factors of 6, or otherwise, express p(x) as the product of

three linear factors.

b) Sketch the graphof p(x).
The sketch must include the coordinates of any points where the graph of p(x)

meets the coordinate axes.

p(x)=(x=3)(x=2)(x+1)
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Question 27  (**%)
f(x)= x> —9x? +22x—12.
a) Show that x =3 is a solution of the equation of the equation f (x)=0.

b) Find, in exact surd form, the other two solutions of the equation f (x) =0.

x=3i«/§

Question 28  (**%)
f(x)= X2 —4x+12.

The remainder when f (x) is divided by (x+k) is three times as large as when f(x) is

divided by (x—k).

Determine the possible values of k .
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Question 29  (**%)
f(x)52x3+kx2—x—6,
where k is a constant
Given that f(3)=0, ...

a) ...show that k=-5

b) ... factorize f(x) as a product of one linear and one quadratic factor.
¢) ... show further that, apart from x =3, the equation f(x)=0 has no other real
solutions.

£ (x)=(x=3)(22% + x+2)

&) fer=

B e
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Question 30  (**%)

The polynomial function f is given below
f(x)=(2x—1)(x+4)—4(x-3)", xe R.
a) Simplify f(x) fully.
The polynomial function g is defined, in terms of the constant &, by

g(x)=(3x-2)(x+4)(x+k), xe R

b) Determine the value of k, given that the coefficient of x* in the simplified

expansion of f(x) is equal to the coefficient of x> in the simplified expansion

of g(x).

l:l’ f(x)E_2X2+31X—40, k=-4
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Question 31  (**%)
When the polynomial f (x)- is divided by (x2 + 1) the quotient is (3x—1) and the

remainder is (2x—1).

Determine a fully simplified expression for f (x).

Question 32  (**%)
f(x)=(x+ p)(2x2 +5x—4)—4,
where p is a non zero constant.
a) State the value of the remainder when f (x) is divided by (x+ p).
When_f(x) is divided by (x—2) the remainder is 10.
b) Determine the value of p.

¢) Factorize f(x) into three linear factors.

|:|,, p=-1{, f(x):x(x+3)(2x—3)
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Question 33 (**%)

The polynomial 4x3 + Ax>+ Bx+9, where A and B are constants, is denoted by f(x).
When' f (x) is divided by (x—2) the remainder is R .
When f(x) is divided by (x—3) the remainderis 6R .

a) Show clearly that
B-A=14.
It is further given that (x+3) is factor of f (x).
b) Find the value of A and the value B

a) Express f (x) as a product of a linear factor and a quadratic factor.

b) Show that the equation f (x) =0 has only one real root.

[a=2]. [B=16]. | f(x)=(x+3)(x* —x+19)

2
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Question 34 (**%)

The polynomial p(x) is defined as
p(x)=2x" —11x* +20x-12.
a) Use the factor theorem to show that (x—2) is a factor of p(x).
b) Express p(x) as the product of three linear factors.

¢) Find the remainder when p(x) is divided by (x+2).

d) Determine the value of each of the constants a, b and ¢ so that

p(x) =(x+2)(2x2+ax+b)+c.

[ 1 ()= (2x=3)(x-2)*|. E112). [a =15, b=50, c =112
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Question 35  (*¥%)
f(x)Ex4+2x3+x2—4, xeR.
a) Use the factor theorem to show that (x+2) is a factor of f (x).
b) Express f(x) asthe product of a linear factor and a cubic factor.
¢) Find another linear factor of f(x).
d) Express f(x) as the product of two linear factors and a quadratic factor.

e) Show that the equation f (x)=0 has exactly two solutions.

[ 1@ =) +x-2) [GoD) | (1) = (2 +2) (x-1) (24 x4 2)

Bexa) (Baa) = o e xsl
o2 As=-2
e iia2=o

Pt e <o
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Question 36  (***4)

Solve the equation
(x+1)(x+4)(2x—1)=33x—12—(x-2)’.

x=-3,0,2

Question 37  (**%4)
fx)= et -3t —4x—4.
a) Use the factor theorem to find two linear factors of f(x).

b) Hence show that the equation f (x)=0 has exactly two real roots.

(x=2), (x+2)}, [x=%2
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Question 38  (¥*%+)

The curve C has equation
y= xt—6x3 +4x% +24x-32.
a) Express y asthe product of four linear factors.

b) Hence the graph of C, showing clearly the coordinates of any points where the
graph of C meets the coordinate axes.

y=(x+2)(x—4)(x-2)
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Question 39  (***4)

The polynomials f (x) and g(x) are defined in terms of the constants a and b
f(x)= a(x3 +1) —bx(x+1)

g(x)=bx’ =5x* = 2a(x-1).

a) Given that (x—=2) is a factor of both f(x) and g(x), determine the value of

a and the value of b .

b) Factorize both f (x) and g(x),and hence show that f(x) and g(x), have

another linear common factor.

a=2l,1b=3

b b

A f(x)=(x=2)(x+1)(2x-1)|, [g(x) =(x=2)(x+1)(3x—-2)

Created by T. Madas



Created by T. Madas

Question 40  (***4)

A polynomial p(x) is defined, in terms of a constant a, by

p(x)=x"-16x*+72x+a.
When p(x) is divided by (x—3) the remainderis 11.
a) Determine the value of a.
b) Express p(x) as a product of a linear and one quadratic factor.

¢) Hence find, in exact surd form where appropriate, the three solutions of the
equation p(x)=0.

a=-88] |(x=2)(x* - 14x+44)|, |x=2, 745

@ pa)= 216472
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Question 41  (**%4)

A polynomial p(x) is defined, in terms of a constant k , by
p(x)=x" +hkx* —x+12.
When p(x) is divided by (x—1) the remainder is r.

When p(x) is divided by (x—4) the remainder is 8r .

a) Determine in any order ...
i. ... the value of k.
ii. ... the value of r.

b) Show clearly that ...

i. ... (x+4) isafactor of p(x).

ii. ... the equation p(x)=0 has only one real root.

r:15|

» k=3,

@ 3= 24 o
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Question 42 (¥*%4)

Find the three solutions of the cubic equation

2% — x> =T7x-6.
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Question 43  (***+4)

f(x)=2x" —9x* ~11x+30..

a) Show, by using the factor theorem, that (x—5) is a factor of f(x) and hence

factorize f(x) into product of three linear factors.

b) Sketch the graphof f (x).

The sketch must include the coordinates of all the points where the graph meets
the coordinate axes.

¢) Find the x coordinates of the points where the line with equation y=7x+30

meets the graph of f(x).

[ L[ (0=G-5)@3)(x+2)] [x=-3 U x=0U x=6

8 @)= 2tge-ixtio
A(s) = e xsioilyc 30
= 2% - 25 ~SS 430 =20 —20 =0
4B W0 Dusion [ Mnyeuustion

{oy= W~y +2p

Y="Tuzo >

§

2R 9Rllgzo § D NSO
Ni
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Question 44  (***4)

A cubic graph is defined by
f(x) Ex3—3x2—4x+12, xe R.

a) Show, by using the factor theorem, that (x—3) is a factor of f(x) and hence

factorize f (x) into product of three linear factors.

b) Sketch the graph of f(x).

The sketch must include the coordinates of any points where the graph of f(x)
meets the coordinate axes.

Another cubic graph is defined as
g(x)=(x—2)(x=4)’, xeR.
The two graphs meet at the points P and Q.

¢) Determine the x coordinates of P and the x coordinates of Q.

[ L f)=(x=2)(x+2)(x-3)|, [x=2, 22

@) SRUDH A=3 We FE fudion)
o= Yot man
@) AP H2
2B) = 27-z7-n 112

. L (¥ s e S
+&) =0 384 %//

BY LonG: DIUSION 00 InSpeeTion)

q  wg soThoosy o) =)

= Q)G-DE) = G(=-4)
)

=22

- =2
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Question 45 (**%4)

> <

X

A B A
D

The figure above shows the graph of a cubic polynomial f (x) given by

f(x)==x+5x* +17x =21, xe R.
The graph meets the coordinate axes at four distinct points, labelled A, B, C and D.

Given that the coordinates of the point A are (—3,0), determine the coordinates of the
points B, C and D.

[ 1. [B(10). |c(7.0)|. |D(0,-21)

Created by T. Madas



Created by T. Madas
Question 46  (***4)
f(x)=10x" —21x% - x.
a) Find the remainder when f (x) is divided by (x—2).

b) Hence express 10x° —21x* —x+6 as a product of three linear factors.

R=-6

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

9
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Question 47  (¥*%4)
f(x)=x-3x*-6x+8, xeR.
a) Show that (x—1) is a factor of f(x).

b) Hence factorize f(x) into three linear factors.

¢) Sketch the graph of f(x).
The sketch must include the coordinates of any points where the graph of f(x)

meets the coordinate axes.

The figure below shows the graphs of the curves with equations

y1:x4+x3—4x2—10 and yZ:x4—x3+2x2+12x—26.

N YA
Y2 R
0
?C?Q“/ >

The two graphs meet at the points P, Q and R.

d) Determine the coordinates of P, Q and R.

[ LIf)=(x-1D(x+2)(x-4)|, [P(=2:-18)|. |0 (1,.-12)|. |R(4,246)

0) B Bje QTR TR &) sowmk SIAPEUL
£0)= P-xi%6as j;th«uf—m 5 —
13 -¢48 3= Sl tn -2
=o .
Wbk A PR = 2o :/f'f%ﬂf#wzs

N . — 2P -atls =0
L) B (on6 DIOSION o AiRoATia) T eowt Giseo
o 2G4 = ) -2z~ 50)
=@-)Gz-8) - ~ 7
= Ge)Ee)a-w RS ]
9] 4
[ « ) wy (e QU e(ae) /

a V/

|
|

. Por) a Y=a%atdilio

A A A

a0= y=8 (og)
o9 gt G0, (20)
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Question 48  (***4)

Find the quotient of the division of

2x%-3x° —2x* +2x% —88x+168 by x*—4x+4.

2x% +5x3 #10x% +20x + 42

Question 49  (*%*%4)

P (2-1k)? - (2k+1)x 20 = 0.

a) Determine the value of the real constant k, if the above equation is to have x =1
as one of its roots.

b) Solve the equation for the value of k, found in part (a).

k=10

9

, |[x=-5,4,1

o) Rsmugeo- wocer k
- ¢y (o~ Hp = Gedxl 120 =0
= A+ 2-bk o 7420 =0
- o= ay
s @= Ay
= llo =1k

— k=b =

b B oo o e gudnon

= 4 (- fE - Gen o <o

= o'~ 23 +w =0

A o= s A Sowtlon MEN (3-1) MUt & h fietod
BY_IONG_DIUSION ol MtI0CATION

3
= 2 - 2+ =o

= )« Wa-) - wla-1) =0
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Question 50  (**%4)

A cubic curve C has equation
y=6x3+Ax2—6x+B, xeR,
where A and B are constants.

The graph of C meets the x axis at (5,0).

When the equation of C is divided by (x—1) the remainder is —24.

a)  Determine the value of A and the value of B.
b) Factorize fully the equation of C.

¢) Sketch the graph of C.

The sketch must show clearly the coordinates of any points where the graph of
C meets the coordinate axes.

,|[A==29, B=35|,|y=(x-5)(3x-1)(2x+1)

N AT ey t T
d) gz 6F e AT - ba Fajiij A g (e (6fenny)
AANAANANAN 4:GonGon@r ) o
s 7
0SNG Giuby INERMATION {“ﬂ“f} 4-50)
qg GOULETING INRORAIATION
® @-5) 1 @ (3-1) NV BhuAnOE —20 R
e+ = A
= +&) Q) = v Ao -y Y St (04)
§ £+ A ek (D)
y > < fow S
1 D]

b) 3 o Duson
25 | Gf-oml-artS
6+ 300t
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Question 51  (**%4)

The following information is given for a polynomial f(x).

e When f(x) is divided by (x—2) the remainder is 5.
e When f(x) is divided by (x+2) the remainder is =11.
[ ]

When f(x) is divided by (x+2)(x+2) the remainder is ax+&, and the

quotient is g(x) , where a and b are constants, so that

f(x)=(x-2)(x+2)g(x)+ax+b
a) Determine the value of a and the value of b .
It is further given that
f(x) =3x* + px+¢,
where p and g are constants.

b) Find the value of p and the value of g.

a=-4

b=3

9

p=4

: qg=-51

b

b

o) Fon Tre THID' (Tw 00 THE INRENATIDN Gwind

{0 = (D)) g0 + axth

Now £6) =5 Ap £C2) =
S= 0 +2ath = 0-2ath
2a+b =S —2a4b=-11

AODNG §  SORSTRCING- VIEudS

b=-3 8 a-u /
b) £C1= 3:1“1—131«5{
{e)=s {e2)=-ul
3t 2p +q=s 3yt -zpred = -1l
Z\P\inzﬁng ~2vu:':,gq
\
ST
2:{ = - lo2
q = -5
§ 2W+q=R
2p —sl=43
% =8
=3
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Question 52 (**%4)

A cubic curve and a quartic curve, are both defined for all real numbers, and have
respective equations

y=x"—3x> and y=x(x—2)3.

a) Sketch both curves in the same set of axes, indicating the coordinates of any
points where each curve meets the coordinate axes.

b) State the number of solutions of the equation
X =3x* =)c(x—2)3 , xeR.

¢) Indicate by shading in the set of axes of part (a) the region satisfied by the
following inequality.

x3—3)CZSny(x—2)3 N —l<x<4.

2 solutions|

9
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Question 53  (¥¥¥%¥)

f(x)Ex3+3x2—24x+20, xeR.

a) Show that (x—1) is a factor of f(x).

b) Hence factorize f(x) as the product of a linear and a quadratic factor.

¢) Find, in exact form where appropriate, the solutions of the equation f(x)=0.

The line with equation y=-8 touches the graph of f(x) at the point Q(2,-8) and

crosses the graph of f(x) at the point P, as shown in the figure below.

P

d) Determine the coordinates of P .

L1 f(X)=(x—l)(x2+4x—20), x=1, =2£2J6|, |P(-7,-8)

N f(x)

‘f(a) = 0432 24420 I

o) M Tk Foxon Tt
£0) = Crat-rxii o
IR e B
a INSeED 4 F«wra(_////;’
L) BY (00 DO, NSPETIoD) 98 MAIfATion)
Ly 2 O e )
16 = GoE* sx-20)
Ge 2=
Q) fuwa ©
eg oz @ Fili-oso
Z (=)t <o
(e 24
2= 2IH

xe 242
<>1—-z@"/

&) om0 e oo )=- AND nomg T
=2 WU BE 4 RAATO Goot | Ik (-2) nuT
¥ 4 Rrrog

— Dapt-ah twes
— 2t+wio2h =0
= @-27GsT) =0
.2 <@
A= <

R

oo o
GGy = G By
= at-utrly
Rtz hes
= 43 pa

:
iy {6) = Glvsal ) 1o o g ok
= =30 4 W7 B +20

.

e~
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Question 54  (G¥*¥%F)

A polynomial p(x) is defined, in terms of a constant a, by
_4.53
p(x)=x"+2x"+9x+a.

When p(x) is divided by x> —x+2 the quotient is x> +bx+1 and the remainder is

cx+5, where b and ¢ are constants.

Find the value of a, b and c.

,la=7,b=3, c=4
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Question 55  (¥¥¥%F)

The quadratic function f is given, in terms of three non zero constants a, b and ¢, by

f(x)Eax2+bx+c, xeR.

When f(x) is divided by (x—1) the remainder is-1.
When f (x) is divided by (x—2) the remainderis 2.

When f(x) is divided by (x+2) the remainder is 70 .

Determine the value of each of the constants a, b and c.

| ,la=6l, [b==11], [c=12|
o 3 L LRUATIONS oM. Tie INFrRMATON G
o oo e Li=2 PRI
atbc=1 4a42btc=2

dab te=10

Sumna_C= l-a-h fou Te fies puaTon g Susnmm
WO TR ave T

4a42hy G-a-b)=2 P 5 BZa+b4i=2
4a b 4 (a-b)=70 |
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Question 56  (**%%¥)

f(x)Ex3—3x+2, xeR.
a) Express f(x) as the product of three linear factors.

b) Sketch the graph of f(x).
The sketch must include the coordinates of any points where the graph of f (x)

meets the coordinate axes.

¢) Solve the equation

[ Ll () =(x+2)(x=1)%], [x==1

4 {2z Q) Sowwt me g
= {6\,: G-y

B NSeeron 2=l ik B, 1€ I K A FACTOR.
= (- = G-

= @V - (- =0
= @i [@a) -] =e

= G-V zo

4 Loy G (s
= OG- E+2)

= G-l
=

7

b) {w= 1~~f@uz2

* TouahG. Pong a7 (o)
© Qs Pong A ()

© Y A (o2) ] B
! — L]
/ @
G/ NS
/ .
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Question 57  (¥¥%%¥)

A quintic polynomial is defined, in terms of the constants a and b, by
f(x) =" +ax* +bx® —x* +4x-3.

When f(x) is divided by (x—2) the remainder is —7.

When f(x) is divided by (x+1) the remainder is —16.

a) Determine in any order the values of a and b .

b) Find the remainder when f'(x) is divided by (x—2)(x+1).

a=-4|,|b=3|,

9 b

o) o > quanas 3 fe Raane mesew

LA=6 =5  alva
I

ﬁin\m THE Gosions

B=-0 a-b=_7

d -y -h=-7
ot [

= //

)n) QUICUST Wy B GET T T 1 s Fouows

0 s @nGge + AvaB
5

i AR BrDa-2) 18 A QADRATIC
wne
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Question 58  (¥*¥%F)

A polynomial f(x) is defined in terms of the constants a, b and c as

f(x)=2x3+ax2+bx+c, xeR.

It is further given that

a) Find the values of a, b and c .

b) Sketch the graph of f(x).

The sketch must include the coordinates of any points where the graph of f (x)

meets the coordinate axes.

,la=3, b=-9, ¢c=-10

o) B THE ool TElaM /e Rigorey

o = 20

Ao = 26

ROR 2

SURTRACT TUE LAST T GuATIN

G+2b = -y
b= g
b=_g

So4=2 b=q c--p

b woweer 6) o) 4 0Ou) A emps
TS ’
S = 2 ka4 1o g T

100 GGass)

ramns
RES GNPy evd E
§ a0 gm0 (que) %
S {
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Question 59  (¥¥¥%¥)

A polynomial p(x) is given by

p(x) =4x3=2x% + x+5.
a) Find the remainder and the quotient when p(x) is divided by x* +2x=5.

A different polynomial g(x) is defined as

q(x)=4x3—2x2+ax+b.

b) Find the value of the constants @ and b so that when g(x) is divided by

x +2x—35 there is no remainder.

a=-40, b=50

R=41x-45|, |0 =4x-10|,

b

o) BI Lo, ko)

2, Q0N Lx-ro
o pume. s
7

b) by mees © B 1S o R

JE= 4 —2tac v b = Qia-s )(4+c)

-4(0\ =b=_sc 9

*qQ) = 2+atbs —2(4+) \ = ADND TH (T 2 GuaTolS

e qbl = Gasboblund N g 29 - cle-g)
=) —t42b=-2c-8 —6c b

—ta2b soBe i

= —a4b =-448

N

=

TS we o) o

«be-sc= —s(w) - S0
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Question 60  (¥*%%)

f(x)=2x*+9x-5

a) Given that when f(x) is divided by (2x—k) the remainder is 13, find the

possible values of k.

b) Given further that when f(x) is divided by (x—2

the value of k.

Created by T. Madas

k) the remainder is 121, find

, |k=-12,3|, [k =3

b) B e Faanl Tt AGe
L e Ted e

6= = 209 - < b
= 8"+ —ne o

= Wik -63 =o
= s ai-z)=0
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Question 61  (¥¥%%)

A cubic function is defined in terms of the constants @, b and c¢ as
f(x):x3+ax2+bx+c, xeR.
a) Giventhat (x—1) is a factor of f(x) show that

a+b+c=-1.

It is further given that when f(x) is divided by (x—2) the remainder is —4 and when
f (x) is divided by (x—3) the remainder is —12.

b) Find the values of a, b and c.

¢) Hence express f (x) as the product of three linear factors.

d) Sketch the graph of f (x).

The sketch must include the coordinates of any points where the graph of f(x)

meets the coordinate axes.

Ja==8, p=13, c=—6],|(x-1)*(x-6)

o) 4RI ThE ol Tl
e

c) 21 Lons DuSal 00 Maeusmon
'/\
W) =0

e §
-1 [ Eam—S

16)= -8 m-c

40) = 0N Tl +6GD

$
S
§
£Q) = @R-ne) %
{0 = 3
( g
e 4Gy @)= 14
— Fraxdtba =t i
— Bda 2y C oy 3
= 441264 C =l 5
Y AL Ay Ty d} GAEOTIG. AL THE PEUTS
B e S
: B
elbles)=p ] = vy Chla—)Eay S O N
- | = s a0 y==6 (o¢)
ANsEMRMERERTIEILAE L oke: s
o g0 an! R0~ CLo) vl PousT
oueng & 6 o) comssng. Font
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Question 62  (*¥¥%¥)
f(x) = x° +(a+2)x2 —2x+b,
where a and b are non zero constants.
It is given that (x—2) and (x+a) are factors of f(x), a>0.

a) By forming two equations show that a =3 and find the value of b.

b) Solve the equation f (x)=0.

b=—-24

, |x=-4,-3,2

b

b e do- syt 2
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Question 63  (**¥%¥)
f(x)= x> —9x% +24x-20

Given that when f(x) is divided by (x—k) the remainder is —4, find the possible

values of k.
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Question 64  (**¥%4)

The quadratic functions f and g are defined by
f(x)E4x2+a, xeR

g(x) = x’+bx+a ,xeR,
where a, b and ¢ are non zero constants, such that a =—2¢ and b=-3c.
It is further given that (x+c) is a common factor f and g.

Determine the value of a, b and ¢, and hence factorize f and g, showing clearly the
common factor in these factorizations.

a=-1

b

S
I
|
\S1(9%}
)
1]
o=
~
—_
=
N—
11}
N
—_——
=
+
=
N —
—_—
=
|
=
N —

IR THE bxboaods W TigS

{6)= blva = b2
0= Pl ra = ¥ -3~ ac

A Gue) & & ooy Mg | £Cd=a(-c) =0

IF c=o ™M) a=b=0 § HE PRI ALF TRUWIAL
e {oy= & g 46 = x>

o=k = a=-(
= b=-3 S
—= 7

Eumty

L0 = &1 §6) = -
£y« @alexn) g0 = Grha-2)
{o)= 405 6rd) z

;/

e
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Question 65  (*¥¥*4)

A cubic curve has the following equation.
AF 3 2
f(x):x —-6x“+12x+B, xeR,
where B is a non zero constant.

a) If f(x)can be written in the form (x—A)3—4, where A is also a non zero

constant, find the value of A and the value of B.

A quadratic curve has the following equation.
g(x) =x’—4x+5, xeR.

b) Sketch the graph of f(x) and the graph of g(x) in the same set of axes.

The sketch must include the coordinates of any points where each of the
graphs meets the coordinate axes, the coordinates of the point of inflexion of

f (x) and the coordinates of the minimum point of g (x).

¢) Hence, state with full justification the number of real roots of the equation
X —Tx>+16x+B=5.

,

, |lone real root

A=2, B=-12

Q) SHr By oo @ GG ¢ -

(p ( 3 3 2
0= (-4V-4 = b glitaeR

ST e
X—-6 48
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Question 66  (***%*4)

f(x):2x3—9x2+px+q

a) Find the values of the constants p and ¢, given that (x—2) and (2x+1) are

factors of f(x).

b) Hence solve the equation

7 6
2Jy+—=9——.
y \/; y

. p:7’ q:6’ y=4ux=9
a) 22 A Gl e R own 4 A eacoe o 2
{0 Qo - < ’
adadipards el o >4
16-3+2p4+¢ =0 ~%-% —Lrad =
At =20 -5 -Lr+rq=0 = 9=~ /*‘
4= 2-% q= e T
~ 7
%% bp s
do-dp = p 45
33 =
v-7
4=

b o2q. Fea-t
Ler :x=w’?
<
= urL=1-3
= 2f+h = W6
= 2-N*+ w6 =0

TS S THe GBI OF PALT (&) — FACTORIRE BY INQECTON)

= (u)(a2)E-3) =
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Question 67  (¥¥*¥%¥)

ax3+ax2+ax+b=0,

where a and b are non zero real constants.

Given that x=-b 1s a root of the above cubic equation, determine the range of the

possible values of a.
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