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. The curve C has equation

x 17

2
= x>0
¥ 4 ¥

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

The point R (2, 123) 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.

Q) 3T =Ax- B
4 o

b) ™ = 2> 2% 411 . 13
Y v ]

(3)

(3
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Question 1 3/6

i

Correct differentiation of all three terms fully simplified.

(XD

Substituted x = 2 into y instead of dy/dx to find the
gradient, so MO, dMO, AO.
Fix: tangent gradient requires substituting into dy/dx,

noty
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Question 1 (continued) 3/6

i

Correct differentiation of all three terms fully simplified.

(XD

Substituted x = 2 into y instead of dy/dx to find the
gradient, so MO, dMO, AO.
Fix: tangent gradient requires substituting into dy/dx,

noty




. 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 + 1)(x +3) Uy

5%

writing each term in simplest form.

q) ('2,('2 +X -IOK"‘E)) C‘X’?‘S)
~ (24% -ax-5) (A+3)
Zx3-17 -9 +6x*_2F N~

()

2U> =3x% —daxn-15

hng a =
b= -%

B 243 —arosec®
S

_ e 245 {,5 0*5
B S X - v .
> 2

_ - W
| I
2.6H 1.5 ¢\ 0-5t)

27 BN LAIX - a0

5C2.5%)  5(k50)  0-b¢)

T G Rk 1T Bl T ')
35 25 3 “
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Question 2 6/7

i

L

Correct expansion and values of a and b found.

P

Awarded M1 for split powers, A1 for at least two correct
unsimplified terms, M1 for integration method, A1 for two
cormrect integrated terms. Final A1 withheld due to incorrect
coefficients on the last two terms.

Fix: dividing all terms by 5 and integrating negative

fractional powers correctly
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Question 2 (continued) 6/7

i

Correct expansion and values of a and b found.

P

Awarded M1 for split powers, A1 for at least two correct
unsimplified terms, M1 for integration method, A1 for two
cormrect integrated terms. Final A1 withheld due to incorrect
coefficients on the last two terms.

Fix: dividing all terms by 5 and integrating negative
fractional powers correctly




. 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 T, according to the model, giving your answer to
one decimal place.

a) 105 =p+4q,
\ Lo5= 3?4:[,/
I'GS: 5-?-}-?,

.05=2F = .65 -5p

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

q,=1-05 -3(03)= 3.
| 20

5-0-I s = '11‘
0-3 ¢

3)

(2)
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Question 3 4/5

i

Correct simultaneous equations formed and solved to find
p =0.3 and g =0.15 (3/20).

e

Correct method to solve for T, but answer was left as an
exact fraction rather than rounded to 1 decimal place (7.8).

Fix: rounding to required precision
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Question 3 (continued) 4/5

i

Correct simultaneous equations formed and solved to find
p =0.3 and g =0.15 (3/20).

e

Correct method to solve for T, but answer was left as an
exact fraction rather than rounded to 1 decimal place (7.8).
Fix: rounding to required precision

\




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

2

4 2 2
y3(2_v3 + 1)— 150> =0
giving your answer in simplified surd form.

ay A (2an)-16x= o
1(*( 2UH) = 15
2HE 2N -15=0

Jet-tac =

-2 +243) ~ ang ,—3_.,23'
2(2) X

)

2
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Question 4

2/6

-

Earmed M1 for reducing to a 3-term quadratic and dM1 for
using the quadratic formula. Withheld B1 and A1 asx =0
was lost and an algebraic slip led to incorrect roots.

Fix: factorising out x instead of dividing by x;
expanding brackets accurately

L

~

[ oz)

Used rounded decimals and did not show an algebraic
method dealing with the fractional power as required
without calculator technology.

Fix: solving equations with fractional indices without
decimals
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Question 4 (continued)

2/6

-

L

Earmed M1 for reducing to a 3-term quadratic and dM1 for
using the quadratic formula. Withheld B1 and A1 asx =0
was lost and an algebraic slip led to incorrect roots.

Fix: factorising out x instead of dividing by x;
expanding brackets accurately

~

-

L%

Used rounded decimals and did not show an algebraic
method dealing with the fractional power as required
without calculator technology.

Fix: solving equations with fractional indices without
decimals




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

iy s 1
POy ==+ 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) ¥ o M

1290 o A= A
0% 3(2)

QU+ A= YA+ =8

()
AT 32; ~Y4(b) ¥ =€

- g

29 + = —yx - l6#
5 i |
b) l‘ZiEs +i-q=m_
_0.5 3
12 (a) +3§-a=--—'n:-3

Y4 =mO-A) Y= - 2748
Y- 2-:-30~—)= y=32-M

(5)

4
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Question 5 5/9

-

M1, A1, A1 eamed for integration. dM1 eamed for
attempting to substitute (9, 8) to find c, but a slip
substituting 6 instead of 9 led to an incorrect value of ¢,
losing the final A1.

Fix: careful substitution of coordinates

#

M1 earned for evaluating £(9) = 3. Did not find the normal
gradient (negative reciprocal) and did not find the
y-intercept coordinates.

Fix: normal gradient is the negative reciprocal of

tangent gradient
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- Question 5 (continued) 5/9

f 3

M1, A1, A1 eamed for integration. dM1 eamed for
attempting to substitute (9, 8) to find c, but a slip
substituting 6 instead of 9 led to an incorrect value of ¢,
losing the final A1.

Fix: careful substitution of coordinates

L -

M1 earned for evaluating £(9) = 3. Did not find the normal
gradient (negative reciprocal) and did not find the
y-intercept coordinates.

Fix: normal gradient is the negative reciprocal of
tangent gradient

#
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Question 5 continued
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Question 5 (continued) 5/9

-

L

M1, A1, A1 eamed for integration. dM1 eamed for
attempting to substitute (9, 8) to find c, but a slip
substituting 6 instead of 9 led to an incorrect value of ¢,
losing the final A1.

Fix: careful substitution of coordinates

#

M1 earned for evaluating £(9) = 3. Did not find the normal
gradient (negative reciprocal) and did not find the
y-intercept coordinates.

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

f 3

M1, A1, A1 eamed for integration. dM1 eamed for
attempting to substitute (9, 8) to find c, but a slip
substituting 6 instead of 9 led to an incorrect value of ¢,
losing the final A1.

Fix: careful substitution of coordinates

L -

M1 earned for evaluating £(9) = 3. Did not find the normal
gradient (negative reciprocal) and did not find the
y-intercept coordinates.

Fix: normal gradient is the negative reciprocal of

#

g a
Question 5 continued
(Total for Question 5 is 9 marks)
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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) y=Qx-kx+4)’
s k
i) y= 3
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
-
(2x—k)x+4)y = —=
X
: ) (1
|
in) \
- 'S
\ >
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Question 6

2/6

-

L

6(a)(i) 1/3

B1 awarded for positive cubic shape with local max and
min. Both axis intersectionftouch point marks lost (touch
point placed at +4 instead of -4, y-intercept omitted).
Fix: repeated root corresponds to a turning point
touching the axis at the correct sign

~

#

\

6(a)(i) 1/2

B1 awarded for curve of correct shape in quadrant 2. The
second B1 lost because the other branch was drawn in
quadrant 4 instead of quadrant 1.

Fix: shape and quadrants of y = kix"2 (always positive
fork = 0)

Mark is dependent on correct graphs in (a) and requires 1
root.

Fix: interpreting intersections of curves for number of
roots
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Question 6 (continued) 2/6

i 3

6(a)(i) 1/3

B1 awarded for positive cubic shape with local max and
min. Both axis intersectionftouch point marks lost (touch
point placed at +4 instead of -4, y-intercept omitted).
Fix: repeated root corresponds to a turning point
touching the axis at the correct sign

L -

6(a)(i) 1/2

B1 awarded for curve of correct shape in quadrant 2. The
second B1 lost because the other branch was drawn in
quadrant 4 instead of quadrant 1.

Fix: shape and quadrants of y = kix"2 (always positive
fork = 0)

Mark is dependent on correct graphs in (a) and requires 1
root.

Fix: interpreting intersections of curves for number of
roots

#

\

A

15
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(-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), O(-1, 6), R(2, 6) and 5(3, 6) lic 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)

C))

a) ‘velow =4, dhven -| ad 2, k3

16

|l A - T T ¢ A B
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Question 7 4/8

L

e o

Mark scheme explicitly requires inequalities in terms of x,
not descriptions in words.

Fix: writing solution sets as inequalities in terms of the
variable

(XD

Correct value of 1.5.

r T(c)(i) 3/3

L

Correct reflection shape and all four coordinates
accurately transformed and labelled.

.

(7o) o

Must be written in terms of x using inclusive inequalities
(-3 <=x <=-2).
Fix: inclusive inequality notation in terms of x
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Question 7 (continued) 4/8

e o

Mark scheme explicitly requires inequalities in terms of x,

not descriptions in words.

Fix: writing solution sets as inequalities in terms of the
variable

5\

(XD

Correct value of 1.5.

r T(c)(i) 3/3

Correct reflection shape and all four coordinates
accurately transformed and labelled.

(7o) o

Must be written in terms of x using inclusive inequalities
(-3 <=x<=-2).
Fix: inclusive inequality notation in terms of x

.
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Question 7 continued Question 7 (continued) 4/8

e o

Mark scheme explicitly requires inequalities in terms of x,

not descriptions in words.

Fix: writing solution sets as inequalities in terms of the
variable

5\

(XD

Correct value of 1.5.

r T(c)(i) 3/3

5 ol £ Correct reflection shape and all four coordinates
accurately transformed and labelled.

(7o) o

e Must be written in terms of x using inclusive inequalities
(-3 <=x<=-2).
Fix: inclusive inequality notation in terms of x
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Question 7 (continued) 4/8

e o

Mark scheme explicitly requires inequalities in terms of x,

not descriptions in words.

Fix: writing solution sets as inequalities in terms of the
variable

5\

(XD

Correct value of 1.5.

r T(c)(i) 3/3

Correct reflection shape and all four coordinates
accurately transformed and labelled.

(7o) o

Must be written in terms of x using inclusive inequalities
(-3 <=x<=-2).
Fix: inclusive inequality notation in terms of x

.




Diagram NOT

C

Figure 2

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

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

*» BC=8m
= O4=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.

to scale

V3IdY SIHL NI 3LIHM 10N DG

YIHY SIHL NI 3LEM LIONOQ

()
(b) Calculate the exact area of the triangle AOB.
(2)
(c) Show that the length AB is 3y/3 m.
(2)
(d) Find the total surface area of the pond. Give your answer in m’ correct to
2 significant figures.
(5)
Q) ) Ax -2z = L%
3 3 X
a= %@ - 3%« = 6rwm?
o »
i'l) C=zv@ =XK1 &8 =Y~
20
TR 00 0 O ——
P7 2 1 37 A D 2 0 2 8
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Question 8 7114

(a@)i) 33

Correct angle found and exact sector area calculated.

P

8(a)(i) 1/2

M1 earned for finding the arc length, but A1 lost as the two
radii were not added to find the total perimeter.

Fix: DEI‘II"I‘IEIEF of a sector includes the two bounding
radii

Valid method used to find the exact area of triangle AOB.

\
f

”

i

8(c) 1/2

M1 awarded for cosine rule attempt, but the unsimplified
intermediate evaluation (e.g. ¢"2 = 27 or ¢ = sqrt(27)) was
omitted in a 'show that' question.

Fix: full intermediate steps required in 'show that’
questions

% F

Completely omitted triangle ABC and simply added the
sector to triangle AOB.
Fix: identifying all components of a composite shape

L .

r
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Question 8 continued
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e 36
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2
13343 8w = WA mL

2 & 4
2.76m% -
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Question 8 (continued) 7114

i

L

8(a)(i) 3/3

Correct angle found and exact sector area calculated.

P

8(a)(i) 1/2

M1 earned for finding the arc length, but A1 lost as the two
radii were not added to find the total perimeter.

Fix: pEI‘iI"I‘IEtEf of a sector includes the two bounding
radii

\
f

L

8(b) 2/2
Valid method used to find the exact area of triangle AOB.

”

i

%

8(c) 1/2

M1 awarded for cosine rule attempt, but the unsimplified
intermediate evaluation (e.g. ¢"2 = 27 or ¢ = sqrt(27)) was
omitted in a 'show that' question.

Fix: full intermediate steps required in 'show that’
questions

r

L

Completely omitted triangle ABC and simply added the
sector to triangle AOB.
Fix: identifying all components of a composite shape

’
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Question 8 continued
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Question 8 (continued) 7114

(a@)i) 33

Correct angle found and exact sector area calculated.

P

8(a)(i) 1/2

M1 earned for finding the arc length, but A1 lost as the two
radii were not added to find the total perimeter.

Fix: perimeter of a sector includes the two bounding
radii

\
f

8(b) 2/2
Valid method used to find the exact area of triangle AOB.

”

i

8(c) 1/2

M1 awarded for cosine rule attempt, but the unsimplified
intermediate evaluation (e.g. ¢"2 = 27 or ¢ = sqrt(27)) was
omitted in a 'show that' question.

Fix: full intermediate steps required in 'show that’
questions

% F

Completely omitted triangle ABC and simply added the
sector to triangle AOB.
Fix: identifying all components of a composite shape

" ’

r
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Question 8 (continued) 7114

(a@)i) 33

Correct angle found and exact sector area calculated.

P

8(a)(i) 1/2

M1 earned for finding the arc length, but A1 lost as the two
radii were not added to find the total perimeter.

Fix: pEI‘iI"I‘IEtEf of a sector includes the two bounding
radii

\
f

8(b) 2/2
Valid method used to find the exact area of triangle AOB.

”

i

8(c) 1/2

M1 awarded for cosine rule attempt, but the unsimplified

intermediate evaluation (e.g. ¢"2 = 27 or ¢ = sqrt(27)) was

omitted in a 'show that' question.

Fix: full intermediate steps required in 'show that’
questions

Completely omitted triangle ABC and simply added the
sector to triangle AOB.
Fix: identifying all components of a composite shape

L .

r
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M
Figure 3

Figure 3 shows a sketch of the curve C with equation

1,
y= Ex‘-— 10x+22

1,
(a) Write Ex‘ — 10x + 22 in the form

alx + .-5)2 + ¢

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

(o 5]

Correct expression obtained by completing the square.

G e

B1ft eamned for y = -28, but x-coordinate was written as -10
instead of +10.
Fix: minimum point of a{x - h)*2 + K is at x = h, not -h

r 9(c)(i) 4/4

Correctly identified tangent gradient 8, solved dy/dx = 8 to
findx=18andy =4.

(o)) 22

Correct method and exact answer for k.

@xD

Two correct inequalities given (B1ft, B1ft), but missed the
boundary x >= 10 from the line through M parallel to the
y-axis.

Fix: identifying all bounding lines defining a shaded
region
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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.

a) L (x-10) o
2

L (xz —20x+log -~0%

3)
_1_ a‘z -0 kL2
2

2
".lz—x"-—-l_ax +50-29%

li 1% —lod +2.2

b) -Io’—-ZE

w
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Question 9 (continued) 12/14

(o 5]

Correct expression obtained by completing the square.

G e

B1ft eamned for y = -28, but x-coordinate was written as -10
instead of +10.
Fix: minimum point of a{x - h)*2 + K is at x = h, not -h

r 9(c)(i) 4/4

Correctly identified tangent gradient 8, solved dy/dx = 8 to
findx=18andy =4.

(o)) 22

Correct method and exact answer for k.

@xD

Two correct inequalities given (B1ft, B1ft), but missed the

boundary x >= 10 from the line through M parallel to the

y-axis.

Fix: identifying all bounding lines defining a shaded
region
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Question 9 (continued) 12/14

(o 5]

Correct expression obtained by completing the square.

G e

B1ft eamned for y = -28, but x-coordinate was written as -10
instead of +10.
Fix: minimum point of a(x - h]"‘? +kisatx =h, not-h

r 9(c)(i) 4/4

Correctly identified tangent gradient 8, solved dy/dx = 8 to
findx=18andy =4.

(o)) 22

Correct method and exact answer for k.

@xD

Two correct inequalities given (B1ft, B1ft), but missed the
boundary x >= 10 from the line through M parallel to the
y-axis.

Fix: identifying all bounding lines defining a shaded
region
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- Question 9 (continued) 12/14

(o 5]

Correct expression obtained by completing the square.

G e

B1ft eamned for y = -28, but x-coordinate was written as -10
instead of +10.
Fix: minimum point of a{x - h]“z +kisatx =h, not-h

r 9(c)(i) 4/4

Correctly identified tangent gradient 8, solved dy/dx = 8 to
findx=18andy =4.

(o)) 212

Correct method and exact answer for k.

@xD

Two correct inequalities given (B1ft, B1ft), but missed the
boundary x >= 10 from the line through M parallel to the
y-axis.

Fix: identifying all bounding lines defining a shaded
region
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(Total for Question 9 is 14 marks)

TOTAL FOR PAPER IS 75 MARKS
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Question 9 (continued) 12/14

(o 5]

Correct expression obtained by completing the square.

G e

B1ft eamned for y = -28, but x-coordinate was written as -10
instead of +10.
Fix: minimum point of a{x - h]“Z +kisatx =h, not-h

r 9(c)(i) 4/4

Correctly identified tangent gradient 8, solved dy/dx = 8 to
findx=18andy =4.

(o)) 212

Correct method and exact answer for k.

@xD

Two correct inequalities given (B1ft, B1ft), but missed the
boundary x >= 10 from the line through M parallel to the
y-axis.

Fix: identifying all bounding lines defining a shaded
region
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