Paper Reference(s)

6663/01

Edexcel GCE

Core Mathematics C1

Advanced Subsidiary

Remainder and Factor Theorem
Calculators may NOT be used for these questions.

Information for Candidates

A booklet ‘Mathematical Formulae and Statistical Tables’ might be needed for some questions.

The marks for the parts of questions are shown in round brackets, e.g. (2).

There are 2 questions in this test. 

Advice to Candidates

You must ensure that your answers to parts of questions are clearly labelled.

You must show sufficient working to make your methods clear. 

Answers without working may not gain full credit.

1.
Factorise completely

x3 – 4x2 + 3x.

(Total 3 marks)

  
___________________________________________________________________________
2.
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This figure shows part of the curve C with equation y = f(x), where

f(x) = x3 – 13x2 + 55x – 75.


The curve crosses the x-axis at the point P and touches the x​-axis at the point Q.

(a)
Show, by using the factor theorem, that (x – 3) is a factor of f(x).

(2)

 (b)
Factorise f(x) completely.

(3)

 (c)
Write down the x-coordinate of P and the x-coordinate of Q.

(1)

 (d)
Find the gradient of the tangent to C at the point P.

(3)


Another point S also lies on C. The tangent to C at S is parallel to the tangent to C at P.

(e)
Find the x-coordinate of S.

(4)

 
___________________________________________________________________________
1.
x(x2 – 4x + 3
Factor of x. (Allow (x – 0))
M1
= x(x – 3)(x – l)
Factorise 3 term quadratic
M1 A1
3

[3]

 
Alternative:


(x2 – 3x)(x –1) or (x2 – x)(x – 3) scores the second M1 (allow ± for each sign),
then x(x – 3)(x –1) scores the first M1, and A1 if correct.


Alternative:

Finding factor (x – 1) or (x – 3) by the factor theorem scores the second M1,
then completing, using factor x, scores the first M1, and A1 if correct.


Factors “split”: e.g. x(x2 – 4x + 3)  (x – 3)(x –1). Allow full marks.


Factor x not seen: e.g. Dividing by x  (x – 3)(x –1). M0 M1 A0.


If an equation is solved, i.s.w.

2.
(a)
f(3) = 27 – 117 + 165 – 75 (some working needed)
M1
= 0, so (x  3) is a factor of f(x)
A1
2

M1 is for substituting x = 3 in f(x)

A1 requires f(3) = 0 and statement

 (b)
(x – 3)(x2 – 10x + 25)
M1 A1
(x – 3)(x – 5)(x – 5)
A1           3

M1 for quadratic factor (x2 + ax  25)

SC: M1 for one other linear factor found

 (c)
3 and 5
B1            1

(d)
f(x) = 3x2 – 26x + 55
M1 A1
f(3) = 27  78 + 55 = 4
A1             3

M1 for differentiation: at least one term has power of
x reduced by 1

(e)
“3x2 – 26 x + 55” = “4”
M1
3x2 – 26x + 51 = 0  (3x – 17)(x – 3) = 0    x = …
depM1 A1ft
x-coordinate of S is [image: image2.wmf]÷

ø

ö

ç

è

æ

67

.

5

or

6

.

5

or

3

2

5

or

6

34

3

17

&


A1              4

First M1: equating their gradient function to their
answer to (d)

Second M1: Solving by factors requires

(ax2 + bx + c) = (mx + p)(nx + q)
where pq= c and mn = a, leading to x = …

Solving by quadratic formula requires attempt to use
correct formula with candidate’s values of a, b and c used.

A1 f.t. only for correct (real) answers to their quadratic
Final A1 for a correct exact form.

[13]

1.
The vast majority of candidates demonstrated very good understanding of factorisation, though many subsequently attempted to solve a non-existent equation. Most followed the most efficient route, taking x as a factor before factorising the quadratic expression, while other approaches (such as the factor theorem) were rarely seen.

2.
This was another good source of marks for the majority of candidates, although part (e) was a discriminator at the top end, with only the better candidates able to correctly interpret the request.


Part (a) did require the use of the factor theorem, which was not understood by many candidates, who just showed the factorisation of f(x). Such candidates, however, had a head start in part (b), which was generally well answered. Some candidates made heavy weather of gaining the one mark in part (c), thinking that they needed to find the stationary values to identify Q, and it was quite surprising to see the number of candidates who did not gain the single mark in this part for some reason. The majority of candidates knew what was required in part (d) and any errors tended to be slips in the main, although some candidates were confused between tangent and normal and others felt they had to solve [image: image3.wmf]x

y

d

d

 = 0 . Many candidates went on to give the equation of the tangent at P unnecessarily.


Part (e) proved too taxing for the majority of candidates, who were not able to make a start, and although there were many good solutions these were clearly from the more able candidates.
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