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Question 1 (**)
Multiply out and simplify

(2¢- % 3(x 2 ),

writing the answer in ascending powersxaf

-3 T A 5S¢

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 off (x).
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Question 3 (**)
The polynomial3x® - 2x* 12% . 8 is denoted byf (x).

a) Use the factor theorem to show tifat+2) is a factor off ().

b) Factorizef (x) fully.

T()=(x-9(x I(* 2

Question 4 (**)

The polynomialx®+4x?+7x+ k, wherek is a constant, is denoted Hy(x).

a) Given that(x+2) is a factor off (x), show thatk

b) Expressf (x) as a product of a linear factor an

It

=6.

d a quadratitof.

f(x)= (x+2)( 2 +2x+3)
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Question 5 (**)

a) Use the factor theorem to show tifat+3) is a factor of x> +5x% - 2x 24

b) Factorizex® +5x2- 2x 24 fully.

(x+3)(x-2)( % 4

Question 6 (**+)

Find the coefficient of® in the expansion of

(2x3-5x2+ Ox ])(3x5r 22 9 j

L+ 60
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Question 7 (**+)

Multiply out and simplify
(1+ x)(1+ xz)(l X+ )(2)

writing the answer in ascending powersxaf

1+ X2+ X3+ X°

Question 8 (**+)

a) Use the factor theorem to show tlﬁat- 5) is a factor of x°>- 19x 30.

b) Factorizex®- 19x 30 into three linear factors.

(x+3)(x+2)(x- 5
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Question 9 (**+)
f(x)° ad- ¥ 5% L
wherea andb are constants.
When f (x) is divided by(x- 2) the remainder iS6.
When f (x) is divided by(x+2) the remainder ig0.

Find the value ofa and the value ob.

L |, [a=1, [b=42

Question 10 (**+)
A cubic function is defined in terms of the cons$t&nas

f(x)° C+ - %k, xT

Given that(x- k) is a factor off (x) determine the possible valueslof
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Question 11 (**+)
f(x)° - 2x& kx 6,
wherek is a constant.
a) Given that(x- 3) is a factor off (x), show thatk = - 5.

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

c) Find the remainder wheffi (x) is divided by(x+3).

[ 1L (x-0)0e 2)(x 3|, [R=-24

Question 12 (**+)

a) Use the factor theorem to show tr(at+ 2) is a factor of 2x° + 3x%- 5% 6.

b) Factorize2x> +3x%- 5x 6 into three linear factors.

(x+1)(x+2)(2x- 3
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Question 13 (**+)
f(x)o2x*- 75%¢ 5x 4

a) Find the remainder wheffi (x) is divided by(x+2).

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

c) Factorize f (x) completely.

| [,[rR=-30,

(2x- Y(x+ J(x 4
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Question 14 (**+)
f(x)0 53+ X+ ax+ k,
wherea andb are constants
When f (x) is divided by(x- 2) the remainder is 7
When f (x) is divided by(x+1) the remainder i82

a) Find the value ofa and the value ofb .

b) Show that(x- 3) is a factor off (x).

la=-17|, |b=15
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Question 15 (**+)

f(x)o p- 32>§& 10k c,
where p and q are constants.

When f (x) is divided by(x- 2) the remainder is exactly the same as wii¢m) is
divided by (2x+3).

Show clearly thatp =8.

]
Question 16  (***)
Solve the equation
C+x- (% Y(x 2)(x § 12
-_3
X=- 7,2
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Question 17 (***)
f(x)o33 2x& 12x &

a) Find the remainder wheffi (x) is divided by(x- 4).

b) Given that(x- 2) is a factor off (x) solve the equatiorf (x) =0.

| |, [rR=120,
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Question 18 (***)
It is given that

f(x)° 2%+ 3%~ 8% ¢,
wherec is a non zero constant
It is further given thatf (- 3)= 0
a) Show thatc=3.

b) Factorize f (x) fully.

c) Find the remainder whef (x) is divided by(2x+1)

(2x- (% J(* 3|,

NG
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Question 19 (***)
f(x)° 6x%+ x+ 7, xi

The remainder wherf (x) is divided by(x- a) is the same as that whein(x) is
divided by (x+2a), wherea is a non zero constant.

Find the value ofa.

Q
1
ol

Question 20  (***)
A cubic function is defined in terms of the posgtivonstank as

f(x)° X+ (k1) K, xI
It is further given that wheh(x) is divided by(x- 3) the remainder i48.

a) Determine the value df.

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

f(x)° X+ x*- 10% 8, xI

a) By considering the integer factors 8f, or otherwise, express$(x) as the
product of three linear factors.

b) Sketch the graph of (x).
The sketch must include the coordinates of anytpairmere the graph of (x)
meets the coordinate axes.

[ L F()=(x-2)(x )(x 4
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Question 22 (***)
f(x)° 4+ 95C+ 3x+ 2
a) Use the factor theorem to show tifat+2) is a factor of f ().
b) Given further that
f(x)° (x+ 2)(@é+ be 4,
find the value of each of the constaatsb andc.

c) Show that the equatiofi(x) =0 has only one real root.

la=4], b=1], [c=1|
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Question 23 (***)
f(x)° x>+ pl+ gx 6

a) Find the value of each of the constaptsaand g, given that ...
.. (x- 1) is a factor of f (x)

... when f (x) is divided by(x+1) the remainder i8.

b) Hence solve the equatioh(x)=0.

p=-2|,|a=-5], [x=1,- 2,

Question 24 (***)
f(x)°2x- 75& 2x 1
a) Use the factor theorem to show tifax+1) is a factor of f (x).

b) Find theexactsolutions of the equatiof (x) =0.

x=-%,2t 3
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Question 25 (***)

a) Find the value of each of the constaatsb andc so that
6xC- 7% % 2 (x ])(ax-2 5% %
b) Hence solve the equation

6x3- 7x- x Z 0.

. la=6,b=-1 c=- 1, |x

I
1
N~
ol
=
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Question 26 (***)
A cubic polynomial is defined as

p(x)° X- 4x& % 6, xi

a) By considering the factors @&, or otherwise, expresp(x) as the product of
three linear factors.

b) Sketch the graph op(x).
The sketch must include the coordinates of anytpairere the graph of(x)
meets the coordinate axes.

p(x)=(x-3)(* 2)(* 1
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Question 27 (***)

f(x)° x> 9x& 22x 12
a) Show thatx =3 is a solution of the equation of the equatib(“lx) =0.

b) Find, in exact surd form, the other two solutiofishe equationf (x) =0.

x:3iJ§

Question 28  (***)
f(x)° - 4 12.

The remainder wherf (x) is divided by(x+k) is three times as large as whéfix) is
divided by (x- k).

Determine the possible values lof

, |k=6, 2
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Question 29 (***)
f(x)° 23+ ké- x 8,
wherek is a constant
Given thatf (3)=0, ...
a) ... show thatk =-5

b) ... factorize f (x) as a product of one linear and one quadratic facto

c) ... show further that, apart from= 3, the equationf (x) =0 has no other real
solutions.

f(x)=(x-3)(28+ x 2)
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Question 30  (***)
The polynomial functionf is given below

f(x)° (2% 1)(» 4 4% 32, x1
a) Simplify f(x) fully.
The polynomial functiong is defined, in terms of the constant by
g(x)° (3% 2)(x 4)(x K, xI

b) Determine the value ok, given that the coefficient o%? in the simplified
expansion off (x) is equal to the coefficient of? in the simplified expansion

of g(x).

[ 1. [f(x)°- 2& 31x 40, [k

1
1
D
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Question 31  (***)

When the polynomialf (x) is divided by(x2 +1) the quotient i{3x- 1) and the
remainder is(2x- 1).

Determine a fully simplified expression fdr(x).

f(x):3x3- X+ 5% 2

Question 32 (***)
f(x)° (x+ p)(2x2+ 5% 4} 4,
where p is a non zero constant.
a) State the value of the remainder whe(ix) is divided by(x+ p).
When f (x) is divided by(x- 2) the remainder i40.
b) Determine the value op .

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

[ ], [-4, , f (x) = x(x+3)(2x- 3
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Question 33  (***)

The polynomialdx® + AX* + Bx+9, where A and B are constants, is denoted Y x).
When f (x) is divided by(x- 2) the remainder iRR.

When f (x) is divided by(x- 3) the remainder i$R.

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

a) Expressf (x) as a product of a linear factor and a quadratitof.

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

[A=2], [B=18], | f (x)=(x+3)(2- x 19
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Question 34 (***)

The polynomialp(x) is defined as
p(x)=2x - 11%+ 20% 1z
a) Use the factor theorem to show tjat- 2) is a factor ofp(x).
b) Expressp(x) as the product of three linear factors.
c) Find the remainder whep(x) is divided by(x+2).
d) Determine the value of each of the constant¥ andc so that

p(x)=(x+2)(2x2+ ax+ t) + (.

1. Ip(¥)=(2x- 3)(* 2)?|,[-112, [a=-15, b= 50, c=- 11
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Question 35 (***+)
Solve the equation

(x+1)(x+4)(2x- )= 3¢ 12 (x ¥.

Question 36 (***+)
f(x)=x*+x*-3% 4x 4.
a) Use the factor theorem to find two linear factairsfd x).

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

(x-2), (% 2)],

X=22
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Question 37  (***+)
The curveC has equation

y=x*- 6+ X%+ 24% 32,
a) Expressy as the product of four linear factors.

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

y=(x+2)(x 4(x &
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Question 38  (***+)

The polynomialsf (x) and g(x) are defined in terms of the constaatandb
f(x)=a(¥+1)- by % 1)
9(x)=bxX-5%- 2¢ x 1).

a) Given that (x- 2) is a factor oboth f(x) and g(x), determine the values of
a andb.

b) Factorize bothf (x) and g(x), and hence show thdt(x) and g(x), have
another linear common factor.

a=2, b=3, |f(x)=(x-2)(% (2% I, |g(x)=(x- 2)(x 1)(3% 2
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Question 39 (***+)

A polynomial p(x) is defined, in terms of a constaat by
p(x)= X - 165+ 72% @.

When p() is divided by(x- 3) the remainder i41.

a) Determine the value dd.

b) Expressp(x) as a product of a linear and one quadratic factor.

c) Hence find, in exact surd form where appropriake three solutions of the
equationp(x)=0.

a=-8g, |(x- 2)(% 14x 44, |[x=2 75
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Question 40 (***+)

A polynomial p(x) is defined, in terms of a constakf by
p(X)= X+ ké- 12,

When p(x) is divided by(x- 1) the remainder is .

When p(x) is divided by(x- 4) the remainder iSr .

a) Determine in any order ...
I. ...thevalue ofk.
ii. ...the value ofr.

b) Show clearly that ...

i. ... (x+4) is afactor ofp(X).

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

lk=3|, |[r =15|
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Question 41  (***+)
Find the three solutions of the cubic equation

2x3- x°= 7x 6.

Question 42 (***+)

4

X2+1°Ax2+ B+ 2C .
X“+1 X“+1

Find the value of each of the constas B andC.

A=1],[B=-1],|C=2|
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Question 43 (***+)
A cubic graph is defined by

f(x)° - 3¢ 4x 12, xI
a) Show that(x- 3) is a factor off (x).
b) Hence factorizef (x) as the product of three linear factors.

c) Sketch the graph of (x).

The sketch must include the coordinates of anytpairmere the graph of (x)
meets the coordinate axes.

Another cubic graph is defined as
g(x)° (% 2)(x 4)2, x1
The two graphs meet at the poilRsand Q.

d) Determine thex coordinates ofP andQ.

f(x)=(x-2)(x 2)(*x 3|, |x

1
N
~R
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Question 44 (***+)

The figure above shows the graph of a cubic poly'abrh(x) given by

f(x)=-x+ 5+ 17% 21, xI
The graph meets the coordinate axes at four digtmats, labelledA, B, C andD.

Given that the coordinates of the poiitare (- 3,0), determine the coordinates of the
pointsB, C andD.

B(10)|, |C(7,0)[, |D(0,- 29)
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Question 45  (***+)
f(x)° 103 20&  x.
a) Find the remainder wheffi (x) is divided by(x- 2).

b) Hence exprest0Ox°- 21x’- % 6as a product of three linear factors.

|| [R=-6], |(x- 2)(5% 3(2¢ )
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Question 46  (***+)
f(x)o x> 3% 6x 8 xi
a) Show that(x- 1) is a factor of f ().
b) Hence factorizef (x) into three linear factors.

c) Sketch the graph of (x).

The sketch must include the coordinates of anytpaimere the graph of (x)
meets the coordinate axes.

The figure below shows the graphs of the curvek eguations

=Xt +3-4x- 10  and y,=x*- 33+ 2x4+ 12% 26.

Y1 y
Yo R

P Q

The two graphs meet at the poils Q andR.

d) Determine the coordinates &, Q andR.

L L) =(x-1(x 2)(x 4|, [P(-2- 19|, |Q(1- 12|, |R(4,248
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Question 47 (***+)
Find the quotient of the division of

2x0- 3> 2x% 2x% 88x 16¢ by x2- 4x+ 4.

2x* +5x° + 10x% + 20x+ 42

Question 48 (***+)
x+(2- L)@+ (2K 1) e 20= C

a) Determine the value of the real consténtf the above equation is to hawe=1
as one of its roots.

b) Solve the equation for the value lof found in par{a).

k=10 , X:-5,4,Z_Il
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Question 49  (***+)
A cubic curveC has equation

y=6x+AX- 6% B, xI
where A and B are constants.

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

When the equation o is divided by(x- 1) the remainder is 24.

a) Determine the value oA and the value oB.
b) Factorize fully the equation o€ .

c) Sketch the graph of .

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

|A=-29, B=9§,|y=(x-5)(3% J(2x J
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Question 50  (***+)

The following information is given for a polynomidl(x).

When f (x) is divided by(x- 2) the remainder i.
When f (x) is divided by(x +2) the remainder is 11.
)

When f (x) is divided by(x+2)(x+2) the remainder igx+ b, and the

guotient isg(x) , Wherea andb are constants, so that

f(x)=(x-2)(x 2) g( X+ ax |
a) Determine the value cd and the value ob.

It is further given that
f(x)=3x"+ px+ g,
where p and g are constants.

b) Find the value ofp and the value of.

la=-4|,[b=3, [p=4|, |g=-51
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Question 51 (***+)
f(x)° x*+ 23+ - 4, xi
a) Use the factor theorem to show tifat+2) is a factor of f ().
b) Expressf (x) as the product of a linear factor and a cubioofact
c) Find another linear factor of (x).
d) Expressf (x) as the product of two linear factor and a quadfaittor.

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

f(x)° (e 2)(o@+ % 2)), [(x- 1], | (x)° (% 2) (% D[ * 2)
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Question 52 (***+)

A cubic curve and a quartic curve, are both defifmdall real numbers, and have
respective equations

y=x-3¢ and y=x(x-2)°.

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

b) State the number of solutions of the equation
X2 - 3x%= x( % 2)3, x1

c) Indicate by shading in the set of axes of faitthe region satisfied by the
following inequality.

-3 v (% 2°C - 4 « 4

| |, |2 solution$

Created by T. Madas



Created by T. Madas
Question 53  (****)
f(x)° 53+ 3x%- 24% 20, xi
a) Show that(x- 1) is a factor of f ().
b) Hence factorizef (x) as the product of a linear and a quadratic factor.
c) Find, in exact form where appropriate, the solwgiohthe equatiorf (x) =0.

The line with equatiory = - 8 touchesthe graph off (x) at the pointQ(2,- 8) and
crosses the graph df(x) at the pointP, as shown in the figure below.

d) Determine the coordinates &X.

1 [1(x) =(x-1)( @+ 4x 20, |x=1, - 2= 2/§,[P(-7: §)
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Question 54 (****)

A polynomial p(x) is defined, in terms of a constaat by
p(x)= X' +2X +9x+ e,

When p(x) is divided byx?- x+ 2 the quotient isx? +bx+1 and the remainder is
cx+5, whereb andc are constants.

Find the value ofa, b andc.

a=7,b=3,c=
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Question 55  (***+)
The quadratic functiorf is given, in terms of three non zero constantd andc, by

f(x)° axd+ b ¢ xi
When f (x) is divided by(x- 1) the remainder i4.
When f (x) is divided by(x- 2) the remainder i€.

When f (x) is divided by(x+2) the remainder i§0.

Determine the value of each of the constant$ andc.

la=6|, |b=-17], [c=12|
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Question 56  (****)
f(x)° - 3% 2, x
a) Expressf (x) as the product of three linear factors.

b) Sketch the graph of (x).
The sketch must include the coordinates of anytpaimere the graph of (x)
meets the coordinate axes.

c) Solve the equation

f(x):(x-l)z.

f(x)=(x+2)(x- 1)2 L Ix=#1
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Question 57  (****)
A quintic polynomial is defined, in terms of thenstantsa andb, by

f(x)=x+axd+bX- ¥+4 x 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.

b) Determine in any order the valuesafandb.

c) Find the remainder wheffi (x) is divided by(x- 2)(x+ 1).

la=-4|, |b=3|, [3x- 13
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Question 58  (****)
A polynomial f (x) is defined in terms of the constarts b andc as

f(x)=2x+af +bx+ ¢, X
It is further given that
f(2)=f(-)=0 and f(1)=-14.
a) Find the values o, b andc .

b) Sketch the graph of (x).

The sketch must include any points where the guiph(x) meets the
coordinate axes.

a=3,b=-9,¢c=-1
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Question 59  (****)
A polynomial p(x) is given by

p(x)=4x- 250+ » 5,
a) Find the remainder and the quotient whefw) is divided byx? +2x- 5.
A different polynomialq(x) is defined as
q(x)=4x- 2%+ ax L

b) Find the value of the constareisandb so that Wherq(x) is divided by

x% +2x- 5 there is no remainder.

R=41x- 45, |Q=4x- 10, [a=-40, b= 5
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Question 60  (****)
f(x)=2x*+9x- 5

a) Given that whenf (x) is divided by(2x- k) the remainder i43, find the
possible values ok .

b) Given further that wherf (x) is divided by(x- 2k) the remainder i21, find
the value ofk .

k=-12,§, k=3
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Question 61  (****)
A cubic function is defined in terms of the conssaa, b andc as

f(x):x3+ax2+bx+ ¢, xI

a) Given that(x- 1) is a factor off (x) show that
atb+c=-1.

It is further given that wherf (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 o&, b andc.

c) Hence exprest(x) as the product of three linear factors.

d) Sketch the graph of (x).

The sketch must include any points where the gaiph(x) meets the
coordinate axes.

a=-8, b=13,¢c=- 4, (x-l)z(x- 6)
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Question 62  (****)
f(x)° X+ (a+ 2) ¥- 2% K,
wherea andb are non zero constants.
It is given that(x- 2) and(x+a) are factors off (x), a>0.
a) By forming two equations show that=3 and find the value ol .

b) Solve the equatioh(x)=0.

| |)|b=-24|| X='4,' 31%
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Question 63  (****)
f(x)=x-9x%+ 24% 2C

Given that whenf (x) is divided by(x- k) the remainder is 4, find the possible
values ofk.
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Question 64  (****+)

The quadratic functiong and g are defined by

f(x)° 4x+ a, xi

g(x)° >+ bx & xI
wherea, b andc are non zero constants, such that-2c andb = - 3c.
It is further given tha{x+ c) is a common factorf andg.

Determine the value od, b andc, and hence factorizé and g, showing clearly the
common factor in these factorizations.

| |’|a:-1|1 b

I
1
Nojw
[3)
I
N~
—h
—~
x
N—
o
N
—
X
N
N —
—_—
X
[~
N —
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Question 65  (****+)

A cubic curve has the following equation.
f(x)° - 6x% 12% B, xI
where B is a non zero constant.

a) If f(x)can be written in the fornix- A)3- 4, where A is also a non zero
constant, find the value oA and the value oB.

A quadratic curve has the following equation.

g(x)° »- 4% 5, xi

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

The sketch must include the coordinates of anyntpoivhere each of the
graphs meets the coordinate axes, the coordimdtése point of inflexion of

f (x) and the coordinates of the minimum pointgfx) .
c) Hence, state with full justification the numbermeél roots of the equation
x3- 7x*+ 16x+ B= 5.

,[A=2, B=-12, [one real rogl
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Question 66 (****+)
f(x)=2x3- 9%+ px q

a) Find the values of the constanpsandq, given that(x- 2) and(2x+1) are
factors of f ().

b) Hence solve the equation
7 6
2\)y+—=9-—.
Jy Y
| 1.|p=7|.|a=6|.|y=4 E x=9
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Question 67  (*****)
ac+axd + ax+ b=0,
wherea and b are non zero real constants.

Given thatx=-b is a root of the above cubic equation, determhe range of the
possible values ofa.

1. |o<ad
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