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MFP1

Question 1

1 The equation

has roots « and fi.

(a)
(b)
(c)

Write down the values of « 4+ f and «ff.

Find the value of 22 + 2.

(2 marks)

(2 marks)

Find a quadratic equation which has roots 422 and 4,|’i2. Give your answer in the

form x* 4 px+ g =10, where p and g are integers.

(3 marks)

Student Response

| | gp*4x R = B

| a=7 b=t L£=* | - B
xt+B@ = -b = =1 = -2 |
. Q ] |
! @ = € = = xxXx) = -lb 5.
1 - ﬂ o . e _ !
B 48 .
| 24 = (o) X
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o e+ 8)® = X+ B +2x@.
CFOSP = x4 2x~lb. -
) 025 = x*+B8°+ =32 L
3225= x*4 B% %
@___ff,_ﬁl?Ei,,,_E"_.Ei;__,_ - ] R
b (x*tR) = k(322) =129
Lo, 4 3? R
_______ (4 (o) > de{k (xB) > u(-b)
g e (28k).
o I L IV
2 N o - P
~2 X194 1024 =0 A
Commentary

Most candidates, as shown in this example, found the sum and product of the roots correctly.
Unfortunately, as shown in this example, the algebraic skills of some of the candidate was

not sufficient to find (a® + 82) . The other common error, also shown here, was finding the
product of the new roots which was 4a.” x 4% or 160.° 8% ; many used its value as 4(af3)?
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1(a)

(b)

(©

atf=—-1.08=—4

o + 5 =(-47 -2 =81

Sum of roots = 4{3—4—'3 =33

Product = 16(af)’ = 256
Equation s x —33x+ 256 =0

B1B1

MIAIF

BIF

BIF
BIF

M1 for substituting in correct formula;
ft wrong answer(s) in (a)

ft wrong answer in (b)

ft wrong answer 1n (3)

ft wrong sum and/or product;
allow ‘p=-33, g=256";
condone omission of '=0°

Total




Question 2

2 A curve has equation

¥y =x2—6x+5
The points A4 and B on the curve have x-coordinates 2 and 2 + & respectively.

{a) Find, in terms ol &, the gradient of the line A8, giving your answer in its simplest form.

(5 marks)

(b)  Explain how the result of part (a) can be used to find the gradient of the curve at A.
State the value of this gradient. (3 marks)

Student response
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Commentary

Most candidates answered part (a) well with only a few algebraic slips. In part (b), as shown
here, some candidates found the use of differentiation irresistible to help them find the
gradient of the curve instead of letting h+ 0 in their h — 2.
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MFP1

2(a) | Whenx=2,y=-3

Useof 2 +h)\ =4+4h+i

Correct method for gradient

Gradient = —3-2h+h +3
h

(b) | As /i tends to 0,

.. the gradient tends to —2

=—2+h

Bl
M1
1

A21

E21l
BIF

PI

Al 1f only one small error made

Elfor “h=0
dependent on at least E1
ft small error i (a)

Total




Question 3

3  The complex number z is defined by

b
I
tad
b

where x is real.

{a) Find, in terms of x, the real and imaginary parts ofl:
(i) z°;
(i) z2 +2z*.

(b) Show that there is exactly one value of x for which z2 + 2z* is real.

i3 marks)
(2 marks)

(2 marks)

Student Response

) 2 e (e 200020 o
IR G N T A N f
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RS I e Sy R B
Y Ay A B S TT ]
_ Z5 2 22* 2 et i - Loy dx - L
s oe g (Lie ) x - (Lt L) /
i) pr-bac=p

T =l b Uy o+ b4 bl

Lo (b - wl-vlem

B VAT

= 320 -y L,l_

HEYE L)

Commentary

Most candidates found the value of zZbut, as in this example, did not identify clearly the real
and imaginary parts of its value. In part (a)(ii) most found z" correctly but again did not

identify the real and imaginary parts. As this candidate shows to find when z? + 2z*was real
instead of letting the imaginary part, which was 4x — 4, equal zero, candidates looked for a

far more complicated solution.
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3(a)(1)

(i)

(b)

2t = (x? —4)+i(4x)
R and I parts clearly indicated

N \

22422 = (x? 4 2x — 4)+i(4x - 4)

z~+ 2z* real of imagmary part zero
leifx=1

MI1AL
AlF

MIAIF

1
AIF

%]

M1 foruse of i* =—1
Condone inclusion of 1 in I part
ft one numerical error

M1 for correct use of conjugate
ft numerical error 1n (1)

ft provided tmaginary part linear

Total




Question 4

4  The variables x and y are known to be related by an equation of the form
¥y = ahb’
where a and b are constants.
(a) Given that ¥ = log gy, show that x and ¥ must satisfy an equation of the form

Y=mx+¢c (3 marks)

(b} The diagram shows the linear graph which has equation ¥ = mx + ¢.

Y.l
3
2 g
] )
>

Use this graph to calculate:
(i) an approximate value of y when x = 2.3 giving your answer to one decimal
place;
(i) an approximate value of x when p = 80, giving yvour answer to one decimal
place.

(You are not required to find the values of m and c.) 4 marks)
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i
Commentary

In this example the candidate has just written down the equation Y = x log b + log a instead
of showing the use of the two log laws and the intermediary result Y = log a + log b*. In part
(b)(i) this candidate found correctly that 1.1 = log y but then used a power of e rather than 10
to attempt to find y. As shown, part (b)(ii) was usually answered correctly.

Mark Scheme

4(a) | lg(ab) =1ga+1g(b") M1 Use of one log law
L =lga+xlgh M1 Use of another log law
Correct relationshup established Al
[SC After MOMO, B2 for correct form|
(b)(i) | Whenx=23, ¥=11.s0y=12.6 MI1A1 Allow 12.7: allow NMS
(ii) | Wheny=280,7=190.s0x=1.1 MIAL M1 for ¥= 1.9, allow NMS
Total




Question 5

5 (a) Find the general solution of the equation

cos(3x — ) =

b —

Fiving vour answer in terms of . (6 marks)

ib}  From vour general solution, find all the solutions of the equation which lie between
10w and 111. (3 marks)

Student Response

Commentary

As shown here, many candidates found just one solution for 3x and then attempted to create
the general solution. In part (b) candidates often could not use their answer to part (a) to find
the roots between 10 = and 11 =; most used n to be 10 and 11 which produced values for x
not within the required range.
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5(a)

(b)

cos % = %
Appropriate use of =
Introduction of 2nm
Going from 3x —mtox

_mym, 2
s+ 4=
X 3_9+3?’”T

At least one value in given range
91 84 98,
5 %

Correct values g T g

Bl
Bl
Ml
ml
A2 1F

M1
A2l

Decimals/degrees penalised at 6th

mark only

OE

(or nm) at any stage

including drviding all terms by 3

OE: Al with decimals and/or degrees; ft
wrong first solution

compatible with ¢’s GS

Al if one omitted or wrong values
included; A0 if only one correct value
given

Total




Question 6

6 An ellipse E has equation

2 2

x ¥
3 { 4

ia) Sketch the ellipse E, showing the coordinates of the points ol intersection of the ellipse

with the coordinate axes.

(b) The ellipse £ is stretched with scale factor 2 parallel to the p-axis.

Find and simplify the equation of the curve after the stretch.

(3 marks)

(3 marks)

ic) The original ellipse, £, is translated by the vector [;] . The equation of the translated

ellipse is
2?4 3? Sx s 6y=5

Find the values of a and b.

(5 marks)

Student Response

us
Ga >+ g = pa
3 il /
/
e =5 '
&9:.1;1- {
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f.; E(DC*&)EH b - b}:? = l

3 Le

bt—}ax'ta_t)+éif~;bfjtbf) =
B o /
6{?—-.1&\)(“{7)43' 2L, thY =3

[
QCxE—-.lw::H'Qf) r}(c;f—ﬁb'& Hyy: 1
x4 3R~ Ya X ~6boar + LeatiThET 1A
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Gat43g Tttty ¢ .-
~8adc by < Bty =7 -9a -4 b :\—346:? Qo bbT=2=0 ax ‘_:%{g
bat +3p-12=5 F lharih =17 -7 b=(i-7-ﬁ*£‘
Sedasto bl @ = *231Eb vl Galy3s =13

-
' 2
L*(.&j_{f:_) 3L = (7. <~ 8o ~b 1 7Lal =
g 3
: _ X
8 gl ¥IWLE 8o —gi7-6QR4) - -2
' v J '
Q{u 240l t Bé'xbe) I 217 ~&G-A-12a = -2
68 ~&adT-12, T -2+ 673
gf;t-tb__t,}d'bc (36° =13 {817 -1 = -2 443
le

LeA2bL 43¢ 1l p " T2LTh
gub™ youb ~268 o

: AL 16 b — 67 Tc

b ~£ L 35+EEAE

&4 2

=l ipest =~ 3 &l
/

w et




Commentary

Parts (a) and (b) were generally answered correctly. In part (c), as shown here, candidates
started well and this candidate equated — 8ax — 6by = —-8x + 6y . Instead of writing down

a =1, b = -1 this candidate then became carried away with complicated algebra. This rarely
produced the correct solution.

Mark Scheme

6(a) | Ellipse with centre of onigin Bl Allow unequal scales on axes
(J_r\ﬁ: 0) and (0 +2) shown on diagram B2.1 3 Condone AWRT 1.7 for \."3_;
B1 for incomplete attempt
(b) | vreplaced by 1 v MI1A1L M1AD for 2y mstead of L v
Equation 1s now I Al 3
3 16
(c) | Attempt at completing the square M1
Ax—17 +3(y+1) AlAl
[A;It: replace ,\'1b}-' x—aandybyy—b (ML) M1 1f one replacement correct
43" — Bax + 3y — 68y ] (mlAl) Condone errors in constant terms
a=landb=-1 AlAl 5
Total 11
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Question 7

7 {a) Using surd forms where appropriate, find the matrix which represents:

(1) a rotation about the origin through 30% anticlockwise; (2 marks)

. ., : 1

(ii} a reflection in the line y = —x. (2 marks)
Y

(b} The matrix A, where

1 \.-"rj
) \.-"rj 1

represents a combination of an enlargement and a reflection. Find the scale [actor of
the enlargement and the equation of the mirror line of the reflection. (2 marks)

{c) The transformation represented by A is followed by the transformation represented by
B, where

Find the matrix of the combined transformation and give a full geometrical description
of this combined transformation. (5 marks)

Student Response

4. a. J) 30° ekdocwwie rotwbion, = Cos B0 -Diad0 |

— . '|
e LSia%0" Caamo |
o o |
| = :SE - 12 o i -

_I. I - 2- e
e -'/ - -———-ﬁ o
’ N R . e B N S i5
| . ) A = o o & = [ ] |
- ;L)__,,chﬁ}:ﬂ_ﬂ..__. uﬁ___a_:?;_g;___ﬁ;_h,_evz L A
e =3 = 26=60" *

| casi®
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Commentary

Many candidates used the formulae in the formula booklet to answer correctly part (a). These
candidates often correctly identified the transformation in part (b). As shown in this example
instead of finding BA in part (c) candidates often found AB.
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. [ —y] [ cos30°  sin30°]
T(@)(d) | Matrix is % , % M1Al 2 M1 for _ | (PD)
L Y | —sin30° cos307]
" ¥ [cos60°  sin60°
(i) | Matrixis | 7 - M1AL 2 M1 for | ) I:PIj
By | sin60°  —cos60”
: 1
(1) | SF 2. line }'=ﬁx E1EL 2 OE
(c) | Attempt at BA or AB M1
BA= |:j ;j| milAl ml if zeros in correct positions
Enlargement SF 4 BIF ft use of AB (answer still 4)
[0 &
or after BA =
[k 0
o 0 k|
.. and reflection m line y=x BI1F 5 ft only from BA = | v ol
Total 11 ] i




Question 8

8 A curve has equation

x?
1" e
o x—=1)x-5)
(a) Write down the equations of the three asvmptotes to the curve. i3 marks)
ib)  Show that the curve has no point of intersection with the line y= —1. i3 marks)

(c) (i) Show that, if the curve intersects the line y =k, then the x-coordinates of the
points of intersection must satisfy the equation

(k— 1)x% — 6kx + 5k =0 (2 marks)
(11}  Show that, if this equation has equal roots, then
k(4k+5)=0 (2 marks)

id) Hence find the coordinates of the two stationary points on the curve. i3 marks)
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Student Response
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1 L K.._ﬂ > - é}w * Sk =0 ]

N 1-'_ ; .




Commentary

In part (a), the vertical asymptotes were usually found correctly but often the horizontal
asymptote of y = 1 was not. Most candidates knew the appropriate methods to be used in
parts (b), (c)(i) and (ii) but often their algebraic skills let them down somewhere, in this case a
‘k’ term was deleted in part (c)(ii). The answers are given to enable candidates to check that
their answers are correct, correct the work if it is not and to enable them to make progress
through the next part of the question. Naturally the examiner is watching for inventive algebra
as shown in the last line in part (c)(ii) of this script. In part (d) many candidates could make
no progress after solving the quadratic found in the previous part.

Mark Scheme

S(a) | Asymptotes x=1,x=5.y=1 Bl =3 3
) |y=—1=(-1)(x-5=-—x Ml OE
=27 —6x+5=0 m1 OE
Disc't=36—40=0, sonoptofint'n Al 3 convincingly shown (AG)
©0) | y=k=x" =k(x’ —6x+3) Ml OE
. = (k=1)x" —6kc+5k=0 Al 2 convincingly shown (AG)
(ii) | Discriminant = 365" — 20k(k— 1) M1 OE
. =0when {4k +3)=0 Al 2 convincingly shown (AG)
(d) | k=0givesx=0,y=0 Bl
e _ 3 givee 2,2 30, 35 ;
=— gwes — X+ -7 =0 MI1AL OE
(3x—5¢=0.s0 x=32 Al
q.
— s
y=-3 Bl 5
Total 15






