OXFORD

REVISE

Oxford Revise | Edexcel A Level Maths | Answers

Method (M) marks are awarded for showing you know a method and have attempted to apply it.
Accuracy (A) marks should only be awarded if the relevant M marks have been awarded.

Unconditional accuracy (B) marks are awarded independently of M marks. They do not rely on method.
The abbreviation o.e. means ‘or equivalent (and appropriate)’.

Please note that:

o efficient use of advanced calculators is expected

e inexact numerical answers should be given to three significant figures unless the question states otherwise; values from statistical tables should be
qguoted in full

e when avalue of g is required, it is taken as g = 9.8 m s unless stated otherwise in the question.

Chapter 5 Polynomials and algebraic fractions

Question | Answer Extra information Marks
X + 3x + 2 _
e ol b @ o— 2w 3 For generally correct method, with at most 2 errors M1
2 — 2x
3> — 4x

5.1 3@ — 6x For completed division with no errors M1

2x + 3

2x — 4

—
The 7 at the bottom means that the remainder is 7 Correct interpretation of result Al
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Question | Answer Extra information Marks
Total 3 marks
5.2 () (1)2+2x(1)?-2x1-1 _ Correct _substitutio_n M1
=1+2-2-1=0, therefore (x — 1) is a factor. Correct interpretation of result Al
(x—1)(x*+3x+1) Attempting to find the quadratic, either by algebraic divisionor | M1
5.2 (b) comparing coefficients
Correct factorisation Al
For the quadratic, b> — 4ac =9 — 4 = 5, which is > 0 Use of discriminant M1
5.2 (c) | Therefore, the quadratic has 2 real solutions and the cubic Correct interpretation Al
equation has 3 real solutions.
Total 6 marks
X + 4x + 3 Attempting to calculate f(2), or attempting algebraic long M1

P division, or attempting to factorise by inspection

X — 2x
4x* — bx
4x> — 8x
3x — 6
53 (a
@ 3x — 6
0
f(2) = 0, therefore x — 2 is a factor Correct interpretation of result Al
Alternatively, if using long division: Accept valid alternative method

There is no remainder, therefore x — 2 is a factor
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Question | Answer Extra information Marks
X3+ 2x2 —5x— 6 M1
= (x = 2)(X* + 4x + 3) Attempting quadratic factorisation to find x*...+3 Al
5.3 (b) .
Correct quadratic Al
=(x=2)(x+1(x+3) Fully correct factorisation
53(c) [ x=2,x=-1,x=-3 Correct solutions Bl
Total 6 marks
2x(-3)3+2x(-3)2-3k+3=0 Correct substitution and procedure M1
2x(-27)+2x9-3k+3=0
5.4 (a) —54 +18 +3 =3k
3k =—33
k=-11 Correct value of k Al
2x3+2x2—11x+ 3 =(x + 3)(ax® + bx + ¢) Correct procedure. Attempting to find the quadratic, either by M1
2X3 + 2x2 — 11x + 3 = ax® + (b + 3a)x2 + (C + 3b)x + 3¢ algebraic division or comparing coefficients.
5.4 (b) | Therefore,a=2,c=1,b+3a=2
So,b=2-6=-4
(x +3)(2x2 — 4x + 1) Correct quadratic Al
b2 —4ac = (—4)2—4(2)(1) =8 Use of discriminant M1
4 Discriminant > 0, which means the quadratic has two real Correct interpretation of result Al
5.4(c) solutions.
Therefore, the equation has three real solutions. Correct interpretation of result Al
Total 7 marks
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Question | Answer Extra information Marks

Substituting g into the expression:

3Y 3y (3
2x (Ej +11x (E] - (Ej —30 Correct procedure M1
5.5 (a) 27 9 3
=2X [?J +11 x (Z]_ (Ej —30 Correct calculation Al
(5) (2 0)-=
8 4 2
=0
2x3 + 11x2 —x — 30 = (2x — 3)(ax2 + bx + ¢) Correct procedure. Attempting to find the quadratic, either by M1
2%3 + 11x* — x — 30 = 2ax® + (2b — 3a)x2 + (2c — 3b)x — 3¢ algebraic division or comparing coefficients.
Therefore,a=1,c=10,2b—-3a=11
5.5 (b)
So,b=(11+3)+2=7
(2x — 3)(x? + 7x + 10) Correct quadratic M1
=(2x = 3)(x + 2)(x + 5) Correct factorisation Al
(2x=3)(x+2)(x+5) =0
55(c 3
© | x= (EJ X=-2,Xx=-5 Correct solutions B1
Total 6 marks
Oxford Revise © Oxford University Press 2024 ISBN 9781382057707 4

go.oup.com/oxfordrevise



http://go.oup.com/oxfordrevise

OXFORD

REVISE

Question | Answer Extra information Marks
x+11 A N B Correct structure M1
(X+D(x+2) x+1 x+2
7X+11=A(x+2)+ B(x+1)
5.6 | Substitutingx=-2=>B =3 One variable correct Al
Substituting x=-1=>A=4
7x+11 4 N 3 Fully correct partial fractions Al
(X+D(x+2) x+1 x+2
Total 3 marks
8+4p+2q—-24=0 Correctly substituting x = 2 M1
—64+16p—4q—-24=0 Correctly substituting x = —4 M1
57 (a) 4p+209=16 = 16p + 8q =64
' 16p — 49 =88 =32p—8q =176 Creating an equation in one variable. Accept any valid method. | M1
48p = 240
p=5and q=-2 Correct values of p and g Al
XB+5x—2x—24=(x—2)(x +4)(x + ¢) Attempting to find third bracket by division or comparing M1
5.7 (b) | Therefore —8c = —24,s0c =3 coefficients
y=(X—2)(x+4)(x +3) Fully correct factorisation Al
Total 6 marks
g(-4)=(-4)3—14(-4) +8 Correctly substituting x = —4 M1
58@) |g(-4)=-64+56+8
g(—4) = 0 therefore g(x) is divisible by x + 4 Correct result and statement Al
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Question | Answer Extra information Marks
X3—14x +8=(x+4)(x2+px +qQ) Attempting algebraic division or attempting to factorise by M1
538 (b) XB—14x+8=x3+ (p+4)x2+(q+4p)x +4q inspection to get quadratic factor x*...+2
' Therefore,q=2 and p = —4
(X + 4)(X* — 4x + 2) Correct factorisation Al
Total 4 marks
4x+2 A N B Correct structure M1
(x+1D?>  x+1 (x+1)7
4x+2=A(x+1)+B Correct rearrangement M1
5.9 | Substituting x = —1 or comparing coefficients: Attempting to solve by substitution or by comparing coefficients | M1
A=4andB=-2
4X+2 4 2 . .
So > = - > Fully correct partial fractions Al
(x+D)* x+1 (x+1)
Total 4 marks
2x% +13x+22 B N C
(X+3)(x+4) X+3 Xx+4
2x2+ 13X+ 22 = A(x + 3)(x + 4) + B(x + 4) + C(x + 3) Rearranging to remove fractions M1
510 | aA=2 Correct whole number part B1
Substitutingx=-3:1=B Correctly using substitution or comparing coefficients to find B | M1
orC
Substitutingx=—4:2=-C,s0C=-2 CorrectBand C Al
Total 4 marks
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Question | Answer Extra information Marks
g(-1) =13+ (-1)> - (-1) 1 Correctly substituting in —1 M1
5.11 (a) z;1+1+1—1
Therefore (x + 1) is a factor Correct interpretation of the zero result Al
XCBHx2-x—1=(x+1)(x2+ax+hb) Using algebraic division or comparing coefficients to factorise | M1

XCHx2-x—1=x3+@+1)xe+((+ax+b

5.11 (b) | Therefore,b=-1,a=0

XCHxX-x—1=(x+1)(x*—-1)
=(x+1)%(x—1) Fully correct factorisation Al

A2 +AX +4 _A . B N C Correct structure M1
(x-D(x+1)*> x-1 (x+1) (x+1)?

4%* +4x+4 = A(x+1)* +B(x+1D)(x -1 +C(x-1)

Substituting x = —1 or x = 1 or comparing coefficients: Any correct method M1
511(c) | A=3 One variable correct Al
C=-2
B=1 All variables correct Al
o AX* +4x+4 3 N 1 2 Fully correct partial fractions Al
(x-D(x+1)*> x-1 (x+1) (x+1)?
Total 9 marks
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Question | Answer Extra information Marks
—4x-6 _  —4x-6 Correctly factorising the denominator M1
Ax* —4x—-3  (2x+D(2x-3)
4x-6 _ A B Correct structure M1
, 4x* —4x-3 2x+1 2x-3
51 _Ax—6= A(2x—3)+ B(2x+1)
A=1landB=-3 One variable correct Al
So -4x-6 1 3
Ax* —4x—-3 2x+1 2x-3 Fully correct partial fractions Al
Total 4 marks
2% — 5x + 4 For generally correct method, with at most 2 errors M1
eIl o= 82 4 3x= & For completed division with no errors M1
43+ 2x°
—10x> + 3x
513 —10x> — 5x
. 8 — 6
8 + 4
—10
) 10 . . .
2X° —5x+4— Correct interpretation and solution Al
2X+1
Total 3 marks
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Question | Answer Extra information Marks
2(-5)° + p(-5)?+q(-5)—-5=0 Correctly substituting x = —5 M1
223 +p(2?+q(2)—-5=35 Correctly substituting x = 2 M1
5.14 (a) | 25p — 5q = 255 Correctly forming two simultaneous equations Al
dp+2q=24 Solving two simultaneous equations M1
p=9andg=-6 Correct values of pand g Al
Using the fact that (x + 5) is one of the brackets: This follows from the first substitution M1
2x3+9x2—6x —5=(x + 5)(ax2 + bx + ¢) Finding the quadratic. Any appropriate method, such as M1
2x3 + 9x2 — 6X — 5 = ax? + (b + 5a)x2 + (C + 5h)x + 5¢ algebraic division or comparing coefficients.
5.14 (b) | Therefore,a=2,c=-1andb+5a=9
So,b=9-10=-1
2x3+9x2—6x—5=(x+5)(2x2—x—1)
=(x+5)(2x+1)(x— 1) Fully correct factorisation Al
Total 8 marks
13 +12-10(1) +8 Correct substitution M1
=1+1-10+8
5.15 (a)
=0
Therefore (x — 1) is a factor Correct interpretation of result Al
XB+x2—-10x+8=(x—1)(x2+ax + D) Correct method for completing the factorisation, using algebraic | M1
XB+x2—10x+8=x3+(a—1)x2+(b—a)x—b division or comparing coefficients
5.15 (b) | Therefore,a=2and b =—-8
X2+ x2—-10x+8=(x—1)(x2+2x — 8)
=(x—1)(x—2)(x+4) Fully correct factorisation Al
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Question | Answer Extra information Marks
3*+14x-22 A . B . C Correct structure M1
(X=D(x=2)(x+4) x-1 x-2 x+4
3x% +14x—22 = A(X—2)(x+4) + B(x—=1)(x+4) + C(x=1)(x - 2)
5.15 (C) | Substituting x = 2, x = —4 or x = 1 or comparing coefficients: Correct method M1
A=1,B=3andC=-1 One variable correct Al
2 —
0 S +14x-22 = ! + 3 1 Fully correct partial fractions Al
(x=D(x-2)(x+4) x-1 x-2 x+4
Total 8 marks
5x*+10x+3 5x®+10x+3 Using the factor theorem M1
X432 -4 (Xx=1)(x+2)? Finding one factor of the denominator Al
5x*+10x+3 A B C Fully factorising denominator M1
= + +
X+3x° -4 x-1 x+2 (x+2)°
5 16 5x* +10x+3= A(X+2)* + B(x-1)(x+2) + C(x-1) Correct structure M1
' Substituting x = —2 or x = 1 or comparing coefficients: Correct method M1
A=2andC=-1 One variable correct Al
B=3 Correct value of B Al
5x* +10x+3 2 3 1
° 432 -4 x-1 * X+2 (x+ 2)2 Fully correct partial fractions Al
Total 8 marks
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Question | Answer Extra information Marks
x?+2x—5x—10<18 Correct expansion of brackets M1
5 17 x> —3x—28<0 Collecting and moving terms to one side M1
' x=7and x=—4 Both 7 and —4 seen M1
—4<x<7 Correct inequality Al
Total 4 marks
1 (24 +3k) xk > 30 Using the formula for the area of a trapezium M1
2
518 §k2+12k—30>0
: (a) 2 -
3k?+24k —60>0
k*+8k—-20>0 Deriving the quadratic inequality Al
(k+10)(k—2)=>0 Factorising correctly. Can be implied from correct solutions M1
518 (b) | k<-10 or k=2 Solving quadratic inequality M1
Since lengthk>0,n=2 Correct interpretation within the context of the question Al
Total 5 marks
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