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1 (a) Differentiate y = (3x% — 1) 3 with respect to

[2]

es from /3 to v/3 + p, where p is small. [1]

ey = (3x2 1) at the point where x = v/3. [3]
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Question Answer AO Element Notes c-u-{
Close
@ M8 (ae -1) S
dx
dy 1 -4
Ala--sxﬁx(h’—l)
B1 Whea x = /3, - FT on their i d"lhe
-gpu-oznp fomm x{3s* - 1)
1(c) B1 When x = 3, ,«=% M).=_;,
M1Al
Nomnl:_v-%-l(x-ﬁ) M1 Dep on M1 in part
i (a). An equation of the
normal using their

normal gradient, V3and
their y

Al allow unsimplificd

[Total: 6]




(V5-3)°

2 Without using a calculator, express el in the form of pV5 + g,
where p and ¢ are integers. [5]
Question ‘ Answer , Marks ‘ AO Element Notes Guidnn‘ Close
1 M1 (5-3) =5+9-2(3),3 4 — T

Attempts to rationalise or
forms a pair of

Vs +1 vi-1 simultancous equations
cg
Sprq=14, p+gq 6
M1 m

multiplics out; numerator
their (1445 = 30 - 14 + 65 must have at lcast 3
terms; condone one sign
CITOT In NUMCTAtor;
denominator may be 4 or
5-5+5-1

5-1

or solves their
simultancous equations
to find one unknown

A15/5-11 orp=5,g=-11

_ ,)z

L<-6i5+ 9 1
V740 G -

[Total: 4)




3

Find the values of k for which the equation (k — 1) x> + kx — k = 0 has real distinct roots.

[4]

Question Answer Marks AO Element Notes Guidance
1 B14* -4 (k-1)(-k) oe 4
M1 k (5k - 4)
A1 Correct critical values 0, 0.8
oe
Alk<0, k>0.80e FT their critical values
provided their

ak® + bk + ¢ > 0 has
positive a and there are 2
values;

mark final answer

If B1 M0 allow SC1 for
afinal answer of k > 0.8
oe

[Total: 4]




Given that 4x* — 12x° — b*x?> — 7bx — 2 is exactly divisible by 2x + b,

(i) show that 3b° + 76> —4 =0, [2]
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(ii) find the possible values of . [5]
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The points 4 and B have coordinates (p, 3) and (1, 4) respectively and the line L has equation

Ix+y=2.
. . .1
(a) Given that the gradient of 4B is > find the value of p. [2]
(b) Show that L is the perpendicular bisector of 4B. [3]
(¢) Given that C(g, —10) lies on L, find the value of g. [1]
(d) Find the area of triangle ABC. [2]
- L
Question Answer Marks AO Element | Notes Guid-ﬂ Close
1(a) M1 -3 1 2 ALT uses v = mx + ¢ .
1-p y o¢ with A and B as far as an
equation in p only
Al-2
1(b) Method 1 3
B1 Finds midpoint AB FT their p
theirp + | ‘\.JI
B1 Venfies (<0.5,35)ison L
Bl y = -3y + 2 therefore m = -3
oc and l x =3 1
Method 2
B1 Finds midpoint AB FT their p
(.'I'lu/p~| \»JI
Bl . 3o
3 -
Bly-35=-3(x+0.5) and
completionto y = ~3x + 2
1(c) Blg=4 1

J
I

it

p(y%p (-8 =) (24U W) \

=3 | (—4e)| = s > unids
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Show that
(a) cosecf—cot b 1 (4]
a = .
sin 8 1+cosf
Question Answer Marks AO Element ‘ Notes
1(a) | | cos 0\ 4
sin@ \ sin#

cnm...i

! | Close
M1 for either

") concd - cotd

cot e
sin @

sin#
or

cos ¥
l cosec # ~ j
sin 6
cosec i - cot

sin @

| | \
[ - cot @ )
sin@ \ sing /
I -cos@
M1 _
| = cos* @
Al
| —cos@

(I —cos@) (] +cosfl)
1

Tl +cosd

(b) (14 sech) (cosechd — cotf) = tan¥.

[4]
4 [4 (1+ 1 ][ 1 _wsﬂ) = 1-cos*g M1 M1
cos 6 )\ sin @ sin @ cos @ sin 6

1-cos’0 = sin’6 sino ., B1 Af
cos @ sin 0
Must be useful use of Pythagoras




7 Solve 6sin?x—13 cosx=1 for 0° <x < 360°. [4]
Question Answer Marks AO Element Notes Guidance
1 B1 4
6([ - cos’ .\‘) ~13cosx = 1oe
M1 Solves or factorises their
3-term quadratic
A2 70.5 and 289.5 . .
with no extras in range
A1 for either, ignoring
extras in range
[Total: 4]

8 Solve.
(a)

1 +1g(8—x)=lg (3x+2)

\g B+ Gy C9e) = gy Grv)
B o (zwe Jg ()

AN \On: 212

A=

gL

[4]



(b) log,(3y? —10) = 2log,y — 1) + >

[5]

Answer AO Element Notes Gdb{
Close
Method 1 |G
B1 use of power rule
log, (3y* - 10)
= log, (v~ l)2 + %
3y - 10 1 DepB1 for use of
B -17 2 division rule
- l -
313"_'?=z fori-lo&Z
(y=1)°
2 .
MLy +4y~12=0 Dep on first two B marks
Al y = 2only simplification to a three
term quadratic.
Method 2
B1
log, (3y* - 10)
| use of power rule
=logg(y=1)" + =
2
B1
m‘(l\}_ |0) for log, 2
=log, (v-1)° +log, 2
B13y —10=2(y~1) Dep on first B1 use of the
| J
Answer AO Element Notes c-u-.[
Close
Miy +dy—12=0 Dep on first and third B |G
marks. simplification to
Al y = 2 only a 3 term quadratic

[Total: 5]
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\2 .G ‘.5
A% Sua .4 :
SnFC-™ T Snd. Wy 01 =
. So
OC - 6Q, <I _ 0.9 rad D 1 o=
- - ,bﬁ 12cm Cos O ﬁ
The diagram shows a sector, AOB, of a circle centre O, radius 12 cm.
Angle AOB = 0.9 radians.
The point C lies on O4 such that OC = CB.
(a) Show that OC = 9.65 cm correct to 3 significant figures. [2]
(b) Find the perimeter of the shaded region. [3]
(c) Calculate the area of the shaded region. [3]
Question Answer Marks AO Element Notes Guidance ¢
1(a) 6 M1 for correct use of cosine, B
c0s0.9 = — or . .
ocC sine rule, cosine rule or
oc 12 any other valid method
sin0.9 sin (- 1.8)
6 Al for manipulating
T 0s0.9 9.652... correctly to OC =
or 9.652(35...)
125in0.9 Must have 4th figure (or
Tsn(m-1.8) 9.652... more) for rounding
1(b) 09x12 B1 for arc length
Perimeter = (0.9%12) + 9.652 + (12 M1 for attempt to add the
-9.652) correct lengths
=228 Al




Question

Answer

AO Element

Notes

Guidance

1(c)

Area =

(%x 12? x0.9) - (% x9.652% si

B2
n(n—l.S))

B1 for area of sector,
allow unsimplified

B1 for area of isosceles
triangle

%(9.65(2...))zsin(n—
or%(12x6tan0.9) or

%(12x9.65(2...)xsin

allow unsimplified.

.8)

0.9),

64.8 - 45.36
=19.4t019.5

Alternative solution:

% (12-9.652) x9.652 xsin 1.8
(BI)

%122 (0.9 - sin0.9) (B1)

11.04 +8.40
Area=19.41019.5 (BI)

B1

for answer in range 19.4
to 19.5

B1 for area of triangle
ACB, unsimplified

B1 for area of segment,
unsimplified

B1 for answer in range
19410 19.5

[Total: 8]




NOT TO
SCALE

\
(0] [9 7 P ?—" .—a (\
OPQR is a parallelogram. - - -
O is the origin. OP = p and OR =r.
M is the midpoint of PO and L is on OR such that OL : LR=2: 1.
The line PL is extended to the point S.
(a) Find, in terms of p and r, in their simplest forms,
@ 0Q (v V
Answer: ......... P T [1]
i) PR,
—F+Y
Answer: .......... ? ....................... [1]
(i) PL, ‘Q v 2y
— —
Answer: ........c..ocoiiie... 3 .......... [2]
(iv)  The position vector of M. Y
Yoy
Answer: ....... @ .......................... [1]
(b) PLS is a straight line and PS = EPL.
Find, in terms of p and/or r, in their simplest forms,
2 - 3? X
W PS = 2(p~ 37) AN
* ANSWET: oot [1]

o 5 RSB

”/7?4’"—37;5‘7{

Answer: ... (2]
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CHOOSE/ANSWER ONLY 1

EITHER

1
Itis giventhaty = (x? + 1) (2x - 3)z.

d_y_Px2+Qx+1

(a) Show that i T, Where P and Q are integers. [5]
(2x-3)2
— L )
Question Answer Marks AO Element Notes Gid-l Close
1(a) M1B1Al 5 M1 for differentiation of
E=[ll¢»I]|2i—3l7 a product
dx B1 for
— (2x = 3)
dy
| -1
E x 2'1‘ }'
oc
Al all else correct i.c.
dy = (F +1)f(x)
K =X X
+ 22 - 3)7
M1 correctly taking out a
=(2r=3)7 (& + 1+ 2(2x-3) factorof (2v -~ 3) Tor
correctly using
(2x - 3) Tas
denominator
Al = Sx° —(\l"‘ |
(2v = 3)7
. 1 .
(b) Hence find the equation of the normal to the curve y = (x? + 1) (2x - 3)2 at the point
x =2, giving your answer in the form ax + by + ¢ = 0, where a, b, and c are integers. [4]
— |
Question Answer Marks AO Element Notes Gdﬂ Close
1(b) BlWhenx=2 y=5 4
M1 dy 9 substitution to obtain
dx gradient and correct
so gradient of normal = - % al for gradicnt of
M1 Equation of normal DepM1 for equation of
| normal
y-5 = (x=2)
. 9
Alx+9 -47=0o0r Must be in this form
=9 4+47 =0

[Total: 9]




OR

A closed cylinder has base radius 7, height # and volume V. It is given that the total surface area of
the cylinder is 600m and that V; » and 4 can vary.

(a) Show that V'=300mr — mr3. [3]
(b) Find the stationary value of /" and determine its nature. [5]
- L
Question Answer Marks AO Element Notes Gui
| Close
I(a) Method 1 3

(o)

B1 6007 = 2xr” + 2orh

6007 - 207
Mlh-=

2ar

AlV =nrth
>

, [ 6007 — 27/
V=nr ——— )
T

" 300
Voeoar (
r

r)

V = 3000r - 5’

Method 2
B1 6007 = 20" + 2nrh

M1 600xr = 20 + 207 h

600xr - 210
Al =

Ve=arh
V = 3000r - nr’

=rh

\<3 OOV — Wy
N = 3057 - 2y > =0/
\Rv%“m)

making A subject from a
two term expression for
SA

correct substitution and
manipulation to obtain
given answer

multiplying both sides by
r

correct manipulation to
obtain

\/“:_, "C,‘\Tr \/
R=w. —6w (b

Vvl: ‘UDK
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