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1. 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)
i 1
The point R (2, HLTJ 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

Correctly differentiated the expression.

(XD

The student substituted x=2 into the original equation y
instead of the derivative dy/dx, so no method marks can
be awarded.

Fix: tangent needs dy/dx at the point, not Yy
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Question 1 (continued) 3/6

i

L

Correctly differentiated the expression.

P

The student substituted x=2 into the original equation y
instead of the derivative dy/dx, so no method marks can
be awarded.

Fix: tangent needs dy/dx at the point, not Yy
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. Given that
(x=5)2x+ (x+3)=ax + b -32x - 15
where ¢ and b are constants,
(a) find the value of a and the value of b.
(2)
(b) Hence find
(x =5 2x +)(x +3) dx
5Jx
writing each term in simplest form.
&)
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Question 2 6/7

i

Correctly found constants a and b.

Correctly expressed terms with indices and correctly
integrated the first two terms (M1ATM1A1). The third and
fourth terms had incorrect coefficients so the final A1 was
withheld.

Fix: algebraic errors when simplifying coefficients of

integrated terms
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Question 2 (continued) 6/7

i

Correctly found constants a and b.

P

Correctly expressed terms with indices and correctly
integrated the first two terms (M1ATM1A1). The third and
fourth terms had incorrect coefficients so the final A1 was
withheld.

Fix: algebraic errors when simplifying coefficients of
integrated terms




. 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 ¢.

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

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

a) 1105 =¢+4q,
) -056= 3?4:[,/
.65 = 5P+q,

.05=2F = .65 -5p

2P = 0.6
P=0D.3 _a%

q, = [-05 -3(p 22" 3

20

3)

(2)
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Question 3 4/5

i

Correctly formed simultaneous equations and found p and
q.

e

Correct method used to find T, but the final answer was
not given to one decimal place as requested.

Fix: did not round final answer to requested accuracy
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Question 3 (continued) 4/5

i

Correctly formed simultaneous equations and found p and
q.

.

e

Correct method used to find T, but the final answer was
not given to one decimal place as requested.

Fix: did not round final answer to requested accuracy




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

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

(a) Solve
fix)=0
(b) Hence solve
4 2 2
3.?3(2y3+])—15_vj =0 y>0

giving your answer in simplified surd form.

Q) Xt (2n)-16x = o
fczxu) =184
2HZ 2N -15=0

Jet-tac ~ 2{3) )

-2 +2{3) ~ a.2% ,;3;._2!
2.(2)

S

Y 43 (29% ) = 15973

)

2
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Question 4 2/6

i 3

Awarded M1 for cancelling an x to obtain a quadratic, and
dM1 for attempting to solve their quadratic using the
formula. B1 and A1 were lost because the expansion of
%(2x+1) was incorrect (giving 2x"2 + 2x) and the root x=0
was lost.

Fix: algebraic error in expansion and lost a factor
" .

(XD

The student evaluated decimal approximations from part
(a) instead of showing exact fractional exponents to get a
simplified surd form.

Fix: used decimal approximations instead of exact

fractional exponents

'\,
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Question 4 (continued)

2/6

-

L

Awarded M1 for cancelling an x to obtain a quadratic, and
dM1 for attempting to solve their quadratic using the
formula. B1 and A1 were lost because the expansion of
%(2x+1) was incorrect (giving 2x"2 + 2x) and the root x=0
was lost.

Fix: algebraic error in expansion and lost a factor

~

f

'\,

The student evaluated decimal approximations from part
(a) instead of showing exact fractional exponents to get a
simplified surd form.

Fix: used decimal approximations instead of exact
fractional exponents




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

oy s
¢ PE==+ -4

Jx

* 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)  \x ¥ o M

2B AE A
8% 3(2)

QU+ A= YA+ =8
A

AT Eé":,. ~4(8) ¥ =€

A4 4 AT -y - 167
A 6 A

DR AT
_0.5 3
12(a) +3§‘-‘.‘l?"l.-‘=r3

Y=4 =M cwc.) Y= 3x— 2248
M=psDN—n) = Oh=ZX-N

(5)

4
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Question 5 5/9

-

Correct integration technigue. However, when substituting
x=9, the student accidentally substituted 6 into the -4x
term, leading to an incorrect value for c.

Fix: substituted incorrect value into one term when
finding constant of integration

\

~

#

Awarded M1 for finding the tangent gradient at x=9. The
remaining marks were withheld because the student
found the equation of the tangent rather than the normal.
Fix: found the equation of the tangent instead of the

normal
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Question 5 (continued) 5/9

-

Correct integration technigue. However, when substituting
x=9, the student accidentally substituted 6 into the -4x
term, leading to an incorrect value for c.

Fix: substituted incorrect value into one term when
finding constant of integration

-

~

#

Awarded M1 for finding the tangent gradient at x=9. The
remaining marks were withheld because the student
found the equation of the tangent rather than the normal.
Fix: found the equation of the tangent instead of the
normal
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Question 5 continued
. 7
11
L P00 O 00 .
P 7 21 3 7 A 01 1 2 8 G

L%




-

Question 5 continued

P2 1 3 F A B0 3 228

YIHY SIHL NI I1HM 10N O V3HY SIHL NI 31IHM 10N O

YIHY SIHLNI31IHM 10N 0Q

Marked by: Team Leader
Sample script - whole paper 46/75

Question 5 (continued) 5/9

-

Correct integration technigue. However, when substituting
x=9, the student accidentally substituted 6 into the -4x
term, leading to an incorrect value for c.

Fix: substituted incorrect value into one term when
finding constant of integration

-

~

#

Awarded M1 for finding the tangent gradient at x=9. The
remaining marks were withheld because the student
found the equation of the tangent rather than the normal.
Fix: found the equation of the tangent instead of the
normal

L%
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Question 5 (continued) 5/9

-

Correct integration technigue. However, when substituting
x=9, the student accidentally substituted 6 into the -4x
term, leading to an incorrect value for c.

Fix: substituted incorrect value into one term when
finding constant of integration

-

~

#

Awarded M1 for finding the tangent gradient at x=9. The
remaining marks were withheld because the student
found the equation of the tangent rather than the normal.
Fix: found the equation of the tangent instead of the
normal

L%
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~
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
|
in) \
— S
J

14
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Question 6

3/6

-

L

6(a)(i) 1/3

Awarded 1 mark for sketching a positive cubic shape. The
roots and turning points were placed incorrectly relative to
the axes.

Fix: sketched the curve with the root and turning point
on the wrong side of the y-axis

~

{

L.

6(a)(i) 2/2

Correct sketch of the curve.

'

Incorrectly stated there are no roots.
Fix: incorrectly interpreted intersection of graphs
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Question 6 (continued) 3/6

il 3

6(a)(i) 1/3

Awarded 1 mark for sketching a positive cubic shape. The
roots and turning points were placed incorrectly relative to
the axes.

Fix: sketched the curve with the root and turning point
on the wrong side of the y-axis

L

P ,

6(a)(i) 2/2

Correct sketch of the curve.

Incorrectly stated there are no roots.

L.

'

A

15
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Fix: incorrectly interpreted intersection of graphs




(-4, 6) (3, 6)

=Y

y=f(x)

Figure 1

Figure 1 shows the curve with equation y = f(x).
The points P(-4, 6), Q(-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) ‘below =4, dhven -| ad 2, k3

b) 1.G=y
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Question 7 4/8

e s

The question requires the inequalities to be written strictly
in terms of x.
Fix: inequalities must be written mathematically in
terms of x

5\

(XD

Correct answer.

r T(c)(i) 3/3

Correctly sketched and labelled the transformed curve.

(XD

The answer must be written mathematically as an
inequality in terms of x.

Fix: inequalities must be written mathematically in
terms of X

”

-

.
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Question 7 (continued) 4/8

e s

The question requires the inequalities to be written strictly
in terms of x.
Fix: inequalities must be written mathematically in
terms of x

5\

(XD

Correct answer.

r T(c)(i) 3/3

Correctly sketched and labelled the transformed curve.

(XD

The answer must be written mathematically as an
inequality in terms of x.
Fix: inequalities must be written mathematically in

”

-

terms of x

.
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Question 7 (continued) 4/8

e s

The question requires the inequalities to be written strictly
in terms of x.
Fix: inequalities must be written mathematically in
terms of x

5\

(XD

Correct answer.

r T(c)(i) 3/3

Correctly sketched and labelled the transformed curve.

(7)) o

The answer must be written mathematically as an
inequality in terms of x.

Fix: inequalities must be written mathematically in
terms of X

”

-
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Question 7 (continued) 4/8

e s

The question requires the inequalities to be written strictly
in terms of x.
Fix: inequalities must be written mathematically in
terms of x

5\

(XD

Correct answer.

r T(c)(i) 3/3

Correctly sketched and labelled the transformed curve.

(XD

The answer must be written mathematically as an
inequality in terms of x.

Fix: inequalities must be written mathematically in
terms of X

”

-




Diagram NOT

to scale

Figure 2

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

C

The design consists of a sector A0BX of a circle centre O joined to a quadrilateral AOBC.

BC

OA=0B=3m

=8m

2
* angle AOB is T:r radians

= angle BCA is %radians

(a) Calculate (i) the exact area of the sector AOBX,

(i1) the exact perimeter of the sector 4OBX.

(b) Calculate the exact area of the triangle AOB.

(c) Show that the length AB is 3y/3 m.

(3

(2)

(2)

(d) Find the total surface area of the pond. Give your answer in m’ correct to
2 significant figures.

(5)
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Question 8 7114

(a@)) 33

Correct method and final exact area.

L 7
P

8(a)(i) 1/2

Correctly found the arc length (M1), but failed to add the
two radii to find the total perimeter.

Fix: calculated arc length but did not add the two radii
for the perimeter

Valid alternative method using the base AB and angle
OBA to calculate the exact area of the triangle AOB.

\
f

-

8(c) 1/2

Correct application of the cosine rule (M1). The A1* mark
is lost because an unsimplified exact value for ¢*2 (such
as 27)was not shown before stating the final simplified
surd.

Fix: did not show an unsimplified exact value for AB"2
before stating the final surd

The student did not calculate or include the area of
triangle ABC in the total surface area.

Fix: did not calculate or include the area of triangle
ABC in the total surface area

" 7

%,

r
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Question 8 continued
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Question 8 (continued) 7114

(a@)) 33

Correct method and final exact area.

L 7
P

8(a)(i) 1/2

Correctly found the arc length (M1), but failed to add the

two radii to find the total perimeter.

Fix: calculated arc length but did not add the two radii
for the perimeter

f

8(b) 2/2

Valid alternative method using the base AB and angle
OBA to calculate the exact area of the triangle AOB.

-

8(c) 1/2

Correct application of the cosine rule (M1). The A1* mark
is lost because an unsimplified exact value for ¢*2 (such
as 27)was not shown before stating the final simplified
surd.

Fix: did not show an unsimplified exact value for AB"2
before stating the final surd

The student did not calculate or include the area of
triangle ABC in the total surface area.

Fix: did not calculate or include the area of triangle
| ABC in the total surface area

%,

r
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Question 8 (continued) 7114
, 8(a)(i) 3/3

Correct method and final exact area.

P

8(a)(i) 1/2

Correctly found the arc length (M1), but failed to add the

two radii to find the total perimeter.

Fix: calculated arc length but did not add the two radii
for the perimeter

f

8(b) 2/2

Valid alternative method using the base AB and angle
OBA to calculate the exact area of the triangle AOB.

-

8(c) 1/2

Correct application of the cosine rule (M1). The A1* mark
is lost because an unsimplified exact value for ¢*2 (such
as 27)was not shown before stating the final simplified
surd.

Fix: did not show an unsimplified exact value for AB"2
before stating the final surd

The student did not calculate or include the area of
triangle ABC in the total surface area.

Fix: did not calculate or include the area of triangle
| ABC in the total surface area

%,

r
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Question 8 (continued) 7114
r 8(a)(i) 3/3
Correct method and final exact area.

L 7
P

8(a)(i) 1/2

Correctly found the arc length (M1), but failed to add the

two radii to find the total perimeter.

Fix: calculated arc length but did not add the two radii
for the perimeter

f

8(b) 2/2

Valid alternative method using the base AB and angle
OBA to calculate the exact area of the triangle AOB.

-

8(c) 1/2

Correct application of the cosine rule (M1). The A1* mark
is lost because an unsimplified exact value for ¢*2 (such
as 27)was not shown before stating the final simplified
surd.

Fix: did not show an unsimplified exact value for AB"2
before stating the final surd

The student did not calculate or include the area of
triangle ABC in the total surface area.

Fix: did not calculate or include the area of triangle
| ABC in the total surface area

%,

r




N
Ya
%
/
T
P
0 x
M
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) +e¢
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
P
24
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Question 9 12/14

(@ED

Correctly completed the square.

Follow through mark given for the y-coordinate (-28). The
x-coordinate was incorrectly extracted from the completed
square form.

Fix: incorrectly extracted the x-coordinate of the
vertex from the completed square form

9(c)(i) 4/4

Correctly equated derivative to tangent gradient and found
coordinates of P.

L -

P

L8

#

g o

9(c)(i) 212

Correctly substituted P into normal equation to find k.

Correctly identified two of the three inequalities. The
boundary for the vertical line x >= 10 was missing.
Fix: omitted the inequality for the vertical line
boundary x >=10

.\ 7

i
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Question 9 continued

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.
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Question 9 (continued)
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Correctly completed the square.

P

L8

Follow through mark given for the y-coordinate (-28). The
x-coordinate was incorrectly extracted from the completed
square form.

Fix: incorrectly extracted the x-coordinate of the
vertex from the completed square form
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9(c)(i) 4/4

Correctly equated derivative to tangent gradient and found
coordinates of P.
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9(c)(i) 212

Correctly substituted P into normal equation to find k.

i

.\

Correctly identified two of the three inequalities. The
boundary for the vertical line x >= 10 was missing.
Fix: omitted the inequality for the vertical line
boundary x >=10
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Question 9 continued
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Question 9 (continued) 12/14

(@ED

Correctly completed the square.

Follow through mark given for the y-coordinate (-28). The
x-coordinate was incorrectly extracted from the completed
square form.

Fix: incorrectly extracted the x-coordinate of the
vertex from the completed square form

9(c)(i) 4/4

Correctly equated derivative to tangent gradient and found
coordinates of P.
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9(c)(i) 212

Correctly substituted P into normal equation to find k.

Correctly identified two of the three inequalities. The
boundary for the vertical line x >= 10 was missing.
Fix: omitted the inequality for the vertical line
boundary x >=10
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Question 9 (continued) 12/14

(@ED

Correctly completed the square.

Follow through mark given for the y-coordinate (-28). The
x-coordinate was incorrectly extracted from the completed
square form.

Fix: incorrectly extracted the x-coordinate of the
vertex from the completed square form

9(c)(i) 4/4

Correctly equated derivative to tangent gradient and found
coordinates of P.
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9(c)(i) 212

Correctly substituted P into normal equation to find k.

Correctly identified two of the three inequalities. The
boundary for the vertical line x >= 10 was missing.
Fix: omitted the inequality for the vertical line
boundary x >=10
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Question 9 continued

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

(@ED

Correctly completed the square.

Follow through mark given for the y-coordinate (-28). The
x-coordinate was incorrectly extracted from the completed
square form.

Fix: incorrectly extracted the x-coordinate of the
vertex from the completed square form

9(c)(i) 4/4

Correctly equated derivative to tangent gradient and found
coordinates of P.
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P
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#
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9(c)(i) 212

Correctly substituted P into normal equation to find k.

Correctly identified two of the three inequalities. The
boundary for the vertical line x >= 10 was missing.
Fix: omitted the inequality for the vertical line
boundary x >=10
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