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. The curve C has equation

x 17

2
e i
4 4 ¥

x>0

d
(a) Find a% giving your answer in simplest form.

(3)
The point R (2, %J lies on C.
(b) Find the equation of the tangent to C at the point R. Write your answer in the form
ax + by + ¢ =0, where a, b and ¢ are integers to be found.
(3)
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Question 1 3/6

i

Eams M1A1A1 for correctly differentiating all three terms
and simplifying.

f

The criginal function, not the derivative, is evaluated to
obtain the gradient, so M1 is withheld. The dependent
line-method mark and final accuracy mark are
consequently unavailable.

Fix: tangent gradient is dy/dx, noty
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Question 1 continued
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Question 1 (continued) 3/6

i

Eams M1A1A1 for correctly differentiating all three terms
and simplifying.

P -

The criginal function, not the derivative, is evaluated to
obtain the gradient, so M1 is withheld. The dependent
line-method mark and final accuracy mark are
consequently unavailable.

Fix: tangent gradient is dy/dx, noty
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. Given that Question 2 6/7
(x=5)2x+ D(x+3)=ax’ + b’ -32x - 15 g 2(a) 22

= Both coefficients are correct, earning B1B1.

where ¢ and b are constants, 3 -

(a) find the value of @ and the value of b. % m

2 =~ Earns both method marks and both partial accura

m P cy
= marks for the first two correct terms in the integrand and

(b) Hence find 2 integral. The final A1 is withheld because the last two
- integrated terms should be -64/15 x*1.5 and —6+x.

(x = 5)(2x + D(x + 3) ; Fix: divide every term correctly and apply the
SJ; dx x integration power rule
h \
writing each term in simplest form.
S}
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\ 7
. A0V R 0 5
[
P 7 21 3 7T A0 S5 2 8 G

Marked by: Examiner
Sample script - whole paper 48/75

Question 2 (continued) 6/7

i

Both coefficients are correct, eaming B1B1.

P

Earns both method marks and both partial accuracy
marks for the first two correct terms in the integrand and
integral. The final A1 is withheld because the last two
integrated terms should be -64/15 x*1.5 and -6vx.

Fix: divide every term correctly and apply the
integration power rule




. The share price of a company is monitored.
Exactly 3 years after monitoring began, the share price was £1.05
Exactly 5 years after monitoring began, the share price was £1.65

The share price, £V, of the company is modelled by the equation
V=pt+gq

where ¢ is the number of years after monitoring began and p and ¢ are constants.

(a) Find the value of p and the value of g.

Exactly T years after monitoring began, the share price was £2.50

(b) Find the value of 7, according to the model, giving your answer to
one decimal place.

a) 1-0% = p+1q,
\ .05 = 3?4:[,/
.65 = 5P+q,

.05=2F = .65 -5p

2P = 0.6
P=0D.3

¢ = 1-05-3(03)= 3.

X0
b) a.5=03 +0:15

5~-0-I s = '11‘
0-3 ¢

3)

(2)
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Question 3 4/5

i

Correct simultaneous equations and solutions earn
M1A1A1.

e

Eamns M1 for correctly finding the time. Al is withheld
because the required one-decimal-place answer, 7.8, is
not given.

Fix: give the requested decimal precision
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Question 3 (continued) 4/5

i

Correct simultaneous equations and solutions earn
M1A1A1.

# o

Eamns M1 for correctly finding the time. Al is withheld
because the required one-decimal-place answer, 7.8, is
not given.

Fix: give the requested decimal precision

7
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In this question you must show detailed reasoning.
Solutions relying on calculator technology are not acceptable.

f(x)=x"(2x+ 1) - 15x
(a) Solve

f(x)=0

(b) Hence solve

4 2 2

y3(2_v3 + 1)-15_;43' -0 y>0

giving your answer in simplified surd form.

Q)  w(2n) =16 = o
WL 2%H) =184
2HZE 2N -15=0
Jet-tac ~ 2{3)
2 +203) - a.ag -3.28

)
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Question 4 3/6

i 3

Eamns M1 for cancelling x to obtain a quadratic and dM1
for applying the quadratic formula to that quadratic.
Meither accuracy mark is earned: the coefficient of x is
wrong and x = 0 is lost.

Fix: expand carefully and retain roots when cancelling

L

#

Earns M1 for explicitly undoing the fractional power using
the positive solution from part (a). A1 is withheld because
the exact simplified surd solution is not obtained.

Fix: retain exact values for a surd solution
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Question 4 (continued) 3/6

i 3

Eamns M1 for cancelling x to obtain a quadratic and dM1
for applying the quadratic formula to that quadratic.
Meither accuracy mark is earned: the coefficient of x is
wrong and x = 0 is lost.

Fix: expand carefully and retain roots when cancelling

L -

Earns M1 for explicitly undoing the fractional power using
the positive solution from part (a). A1 is withheld because
the exact simplified surd solution is not obtained.

#

s ™\
Question 4 continued
(Total for Question 4 is 6 marks)
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Fix: retain exact values for a surd solution




In this question you must show all stages of your working.
Solutions relying entirely on calculator technology are not acceptable.

The curve C has equation y = f{(x),x > 0

Given that

.
. f(x)—&+3 4

* the point P(9, 8) lieson C

(a) find, in simplest form, f(x)

The line / is the normal to C at P

(b) Find the coordinates of the point at which / crosses the y-axis.

-0-5
q) pYi <

RYLY
05

¥y A M
3

e HE R FE
3(2)

QU+ A= YA+ =8

_0.5 3
12 (a) +3§-a=--—'n:-3

Y= 3y —2748
3=3%-M

Y- ‘h(l*Xl)
Y=-92:-30—q) =

(5)
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Question 5 5/9

il 3

The correct integration earns M1A1A1, and the attempt to
use P to find C earns dM1. The final A1 is withheld
because substituting 6 in the -4x term gives the wrong
constant.

Fix: substitute the same x-coordinate into every term

L

#

Earns M1 for evaluating f'(9). The negative reciprocal is
not taken, and no normal with a changed gradient is used
to find its y-axis crossing, so the remaining marks are
withheld.

Fix: normal gradient is the negative reciprocal
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Question 5 (continued) 5/9

-

The correct integration earns M1A1A1, and the attempt to
use P to find C earns dM1. The final A1 is withheld
because substituting 6 in the -4x term gives the wrong
constant.

Fix: substitute the same x-coordinate into every term

L

~

»

#

Earns M1 for evaluating f'(9). The negative reciprocal is
not taken, and no normal with a changed gradient is used
to find its y-axis crossing, so the remaining marks are
withheld.

Fix: normal gradient is the negative reciprocal

s ™
Question S continued
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Question 5 (continued)

5/9

-

The correct integration earns M1A1A1, and the attempt to
use P to find C earns dM1. The final A1 is withheld
because substituting 6 in the -4x term gives the wrong
constant.

Fix: substitute the same x-coordinate into every term

L

~

»

#

Earns M1 for evaluating f'(9). The negative reciprocal is
not taken, and no normal with a changed gradient is used
to find its y-axis crossing, so the remaining marks are
withheld.

Fix: normal gradient is the negative reciprocal

L%
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Question 5 (continued) 5/9

-

The correct integration earns M1A1A1, and the attempt to
use P to find C earns dM1. The final A1 is withheld
because substituting 6 in the -4x term gives the wrong
constant.

Fix: substitute the same x-coordinate into every term

L

~

»

#

Earns M1 for evaluating f'(9). The negative reciprocal is
not taken, and no normal with a changed gradient is used
to find its y-axis crossing, so the remaining marks are
withheld.

Fix: normal gradient is the negative reciprocal

\




N
6. (a) Given that £ is a positive constant such that 0 < k < 4 sketch, on separate axes, the
graphs of
(i) ¥=Qx -k +4)’
s k
(i) y=—=
X
showing the coordinates of any points where the graphs cross or meet the coordinate
axes, leaving coordinates in terms of k, where appropriate.
(3)
(b) State, with a reason, the number of roots of the equation
5 ik
(2x—k)x+4)y = —=
X
: j (1
|
D)
H'\
J

14
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Question 6 1/6

il 3

6(a)(i) 1/3

Eamns B1 for a positive cubic shape with two turning
points. The intercept/location mark and y-intercept mark
are withheld because the roots are incorrectly positioned
and -16k is not identified.

Fix: find roots and intercepts before sketching

L >

(s 02

Meither B mark is earned: the second-quadrant branch

has the wrong trend, and the other branch lies below the

x-axis rather than in quadrant 1.

Fix: a positive constant divided by x* is always
positive

B1 is withheld because the correct graphs intersect once;
the required correct sketches are also absent.

'

Fix: equation roots correspond to graph intersections

.
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Question 6 continued

b) Y

Yoor( (Y

(Total for Question 6 is 6 marks)
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Question 6 (continued) 1/6

il 3

6(a)(i) 1/3

Eamns B1 for a positive cubic shape with two turning
points. The intercept/location mark and y-intercept mark
are withheld because the roots are incorrectly positioned
and -16k is not identified.

Fix: find roots and intercepts before sketching

L >

(s 02

Meither B mark is earned: the second-quadrant branch

has the wrong trend, and the other branch lies below the

x-axis rather than in quadrant 1.

Fix: a positive constant divided by x* is always
positive

B1 is withheld because the correct graphs intersect once;
the required correct sketches are also absent.

'

Fix: equation roots correspond to graph intersections

.




(-4, 6) (3. 6)

=Y

y=f(x)

Figure 1

Figure | shows the curve with equation y = f(x).

The points P(-4, 6), O(-1, 6), R(2, 6) and 5(3, 6) lie on the curve.

(a) Using Figure 1, find the range of values of x for which

fix) <6

(b) State the largest solution of the equation

f(2x)=6

(c) (i) Sketch the curve with equation y = f(-x).

On your sketch, state the coordinates of the points to which P, O, R and §

are transformed.

(i1) Hence find the set of values of x for which

f(-x) =6 and x <0

(3

(1)

“4)
a) ‘velow =4, dhven -| ad 2, el
b) 1.5=y

16

|l A T T T ¢ B
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Question 7 7/8

(@ED

The verbal ranges correctly describe x <-4, -1 <x <2
and x > 3, eaming M1A1B1.

Con

The largest solution is correct, eaming B1.

r 7(c)(i) 3/3

The correct reflection and all four correctly transformed
coordinates earn B1B1B1.

( 7(c)(i) 0/1

B1 is withheld because the answer does not specify that
both endpoints are included; the required setis -3 sx <
=2,

Fix: inclusive inequalities include the endpoints
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Question 7 (continued) 7/8

(@ED

The verbal ranges correctly describe x < -4, -1 <x <2
and x > 3, eaming M1A1B1.

Con

The largest solution is correct, eaming B1.

r 7(c)(i) 3/3

The correct reflection and all four correctly transformed
coordinates earn B1B1B1.

( 7(c)(i) 0/1

B1 is withheld because the answer does not specify that
both endpoints are included; the required setis -3 sx <
=2,

Fix: inclusive inequalities include the endpoints

\
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Question 7 (continued) 7/8

(@ED

The verbal ranges correctly describe x < -4, -1 <x <2
and x > 3, eaming M1A1B1.

Con

The largest solution is correct, eaming B1.

r 7(c)(i) 3/3

The correct reflection and all four correctly transformed
coordinates earn B1B1B1.

( 7(c)(i) 0/1

B1 is withheld because the answer does not specify that
both endpoints are included; the required setis -3 sx <
=2,

Fix: inclusive inequalities include the endpoints

\
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Question 7 (continued) 7/8

(@ED

The verbal ranges correctly describe x <-4, -1 <x <2
and x > 3, eaming M1A1B1.

Con

The largest solution is correct, eaming B1.

r 7(c)(i) 3/3

The correct reflection and all four correctly transformed
coordinates earn B1B1B1.

( 7(c)(i) 0/1

B1 is withheld because the answer does not specify that
both endpoints are included; the required setis -3 sx <
=2,

Fix: inclusive inequalities include the endpoints

\




Diagram NOT

to scale

C

Figure 2

Figure 2 shows the plan view of a design for a pond.

The design consists of a sector AOBX of a circle centre O joined to a quadrilateral AOBC.
* BC=8m

* OA=0B=3m

2
* angle AOB is T:r radians
L T
= angle BCA is 5 radians
(a) Calculate (i) the exact area of the sector AOBX,

(i1) the exact perimeter of the sector AOBX.

(3)
(b) Calculate the exact area of the triangle AOB.
(2)
(c) Show that the length AB is 333 m.
(2)
(d) Find the total surface area of the pond. Give your answer in m’ correct to
2 significant figures.
(5)
Q) ) Ax-am = L % Ay
3 3 _
a= 110G - 3%« = 6rm?
o »
(1) S=r@ =" 4 x =Y7n "
20
AR A 0 00 —_
P'7 21 3 7 A0 2 0 2 8
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Question 8 7114

(a@)) 33

The correct major-sector angle, formula and exact area
eamn BIM1A1.

# o

8(a)(i) 1/2

Eamns M1 for finding the arc length. A1 is withheld
because the two radii are omitted from the sector
perimeter.

Fix: sector perimeter includes two radii

#

8(b) 2/2

Using AB and OA with their included angle 11/6 is a correct
alternative method, earning M1A1.

L -
-

Eamns M1 for the correct cosine-rule setup. The proof
accuracy mark is withheld because no intermediate
simplified expression such as ¢® = 27 is shown, as
required by the scheme.

Fix: show the intermediate simplification in a proof

No method is shown to find triangle ABC, so neither initial
method mark nor its accuracy mark is earned. Adding only
the sector and friangle AOB cannot earn the dependent
total-area mark or final A1.

Fix: include every component of the pond area

%,

r
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Question 8 continued

b arc.)

K. A= K
3

N 228 x| = R
9 r S "

C*= 3% 437 -2(3)(23) o5 2R

2

1 W33 5w = %’{_“{L
l (4

Ex 3 W3 =
Lf -

P2 1+ 3 A 0 2 9 2 8
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Question 8 (continued) 7114

(a@)) 33

The correct major-sector angle, formula and exact area
eamn BIM1A1.

# o

8(a)(i) 1/2

Eamns M1 for finding the arc length. A1 is withheld
because the two radii are omitted from the sector
perimeter.

Fix: sector perimeter includes two radii

#

8(b) 2/2

Using AB and OA with their included angle 11/6 is a correct
alternative method, earning M1A1.

L -
-

Eamns M1 for the correct cosine-rule setup. The proof
accuracy mark is withheld because no intermediate
simplified expression such as ¢® = 27 is shown, as
required by the scheme.

Fix: show the intermediate simplification in a proof

No method is shown to find triangle ABC, so neither initial
method mark nor its accuracy mark is earned. Adding only
the sector and friangle AOB cannot earn the dependent
total-area mark or final A1.

Fix: include every component of the pond area

%,

r
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Question 8 (continued) 7114

(a@)) 33

The correct major-sector angle, formula and exact area
eamn BIM1A1.

# o

8(a)(i) 1/2

Eamns M1 for finding the arc length. A1 is withheld
because the two radii are omitted from the sector
perimeter.

Fix: sector perimeter includes two radii

Using AB and OA with their included angle 11/6 is a correct
alternative method, earning M1A1.

L -
-

Eamns M1 for the correct cosine-rule setup. The proof
accuracy mark is withheld because no intermediate
simplified expression such as ¢® = 27 is shown, as
required by the scheme.

Fix: show the intermediate simplification in a proof

No method is shown to find triangle ABC, so neither initial
method mark nor its accuracy mark is earned. Adding only
the sector and friangle AOB cannot earn the dependent
total-area mark or final A1.

Fix: include every component of the pond area

L8
#

%,

r
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Question 8 (continued) 7114

(a@)) 33

The correct major-sector angle, formula and exact area
eamn BIM1A1.

# o

8(a)(i) 1/2

Eamns M1 for finding the arc length. A1 is withheld
because the two radii are omitted from the sector
perimeter.

Fix: sector perimeter includes two radii

Using AB and OA with their included angle 11/6 is a correct
alternative method, earning M1A1.

L -
-

Eamns M1 for the correct cosine-rule setup. The proof
accuracy mark is withheld because no intermediate
simplified expression such as ¢® = 27 is shown, as
required by the scheme.

Fix: show the intermediate simplification in a proof

No method is shown to find triangle ABC, so neither initial
method mark nor its accuracy mark is earned. Adding only
the sector and friangle AOB cannot earn the dependent
total-area mark or final A1.

Fix: include every component of the pond area

L -

L8
#

%,

r
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Figure 3
Figure 3 shows a sketch of the curve C with equation
y= %f - 10x+22
(a) Write %x’ — 10x + 22 in the form
a(x +b) +c
where a, b and ¢ are constants to be found.
3)
The point M is the minimum turning point of C, as shown in Figure 3.
(b) Deduce the coordinates of M
(2)
The line / is the normal to C at the point P, as shown in Figure 3.
Given that / has equation y =k — -;-x, where & is a constant,
(¢) (1) find the coordinates of P
(i1) find the value of k&
(6)
Question 9 continues on the next page
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Question 9 12/14

(@ED

The correct completed-square expression and verification
eamn BIM1A1.

# o

Eamns one B1ft for the correct y-coordinate. The
x-coordinate should be 10, not -10, so the second B1ftis
withheld.

Fix: turning point occurs when the squared bracket is
Zero

\

r 9(c)(i) 4/4

The implied tangent gradient 8, differentiation and both
correct coordinates earn BIM1A1A1.

(o)) 212

Substitution of P into the nermal equation is implied by the
correct result, earning dM1A1.

The two correct curve and line inequalities earn B1ftB1ft.
The final B1 is withheld because the boundary condition x
=10 is missing.

Fix: include the vertical boundary inequality
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Question 9 continued
YA
[
]
(0]
M
Figure 4
Figure 4 is a copy of Figure 3. The finite region R, shown shaded in Figure 4, is
bounded by /., C and the line through M parallel to the y-axis.
(d) Identify the inequalities that define R.
2 (3)
a) L (x-10) 28 L oy2 -ton 22
2 . 2
3). (xz —0( +109 -28
Jz—_aé 2 _loK +50-2F
L% —lof 2.2
2 Al
b)) — lo, -2 ¢
\ J
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Question 9 (continued) 12/14

(@ED

The correct completed-square expression and verification
eamn BIM1A1.

# o

Eamns one B1ft for the correct y-coordinate. The
x-coordinate should be 10, not -10, so the second B1ftis
withheld.

Fix: turning point occurs when the squared bracket is
Zero

\

r 9(c)(i) 4/4

The implied tangent gradient 8, differentiation and both
correct coordinates earn BIM1A1A1.

(o)) 212

Substitution of P into the nermal equation is implied by the
correct result, earning dM1A1.

The two correct curve and line inequalities earn B1ftB1ft.
The final B1 is withheld because the boundary condition x
=10 is missing.

Fix: include the vertical boundary inequality
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Question 9 continued

d)

2A- (0
n-l0-5 N
o =18

y=1 (10)% -10CI8)#22L~= ¢

u= k-_1(18)
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Question 9 (continued) 12/14

(@ED

The correct completed-square expression and verification
eamn BIM1A1.

# o

Earmns one B1ft for the correct y-coordinate. The
x-coordinate should be 10, not -10, so the second B1ftis
withheld.

Fix: turning point occurs when the squared bracket is
Zero

\

r 9(c)(i) 4/4

The implied tangent gradient 8, differentiation and both
correct coordinates earn BIM1A1A1.

(o)) 212

Substitution of P into the normal equation is implied by the
correct result, earning dM1A1.

The two correct curve and line inequalities earn B1ftB1ft.
The final B1 is withheld because the boundary condition x
=10 is missing.

Fix: include the vertical boundary inequality
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Question 9 (continued) 12/14

(@ED

The correct completed-square expression and verification
eamn BIM1A1.

# o

Earmns one B1ft for the correct y-coordinate. The
x-coordinate should be 10, not -10, so the second B1ftis
withheld.

Fix: turning point occurs when the squared bracket is
Zero

\

r 9(c)(i) 4/4

The implied tangent gradient 8, differentiation and both
correct coordinates earn BIM1A1A1.

(o)) 212

Substitution of P into the normal equation is implied by the
correct result, earning dM1A1.

The two correct curve and line inequalities earn B1ftB1ft.
The final B1 is withheld because the boundary condition x
=10 is missing.

Fix: include the vertical boundary inequality

\, .

LN

i




-

Question 9 continued

(Total for Question 9 is 14 marks)
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Question 9 (continued) 12/14

(@ED

The correct completed-square expression and verification
eamn BIM1A1.

# o

Earmns one B1ft for the correct y-coordinate. The
x-coordinate should be 10, not -10, so the second B1ftis
withheld.

Fix: turning point occurs when the squared bracket is
Zero

\

r 9(c)(i) 4/4

The implied tangent gradient 8, differentiation and both
correct coordinates earn BIM1A1A1.

(o)) 212

Substitution of P into the normal equation is implied by the
correct result, earning dM1A1.

The two correct curve and line inequalities earn B1ftB1ft.
The final B1 is withheld because the boundary condition x
=10 is missing.

Fix: include the vertical boundary inequality
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