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. The curve C has equation

—x—s—x1+E
4 4 ¥

x>0

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

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)

(3
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Question 1 3/6

i

Correct derivative in simplest form: power reduced on
each term (M1), two terms correct (A1), all three terms
correct (A1).

(XD

The gradient was found by substituting x=2 into y, not into
dy/dx, so the M1 is lost. The line therefore uses the wrong
gradient, so dM1 and A1 are also lost.

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

i

Correct derivative in simplest form: power reduced on
each term (M1), two terms correct (A1), all three terms
correct (A1).

(XD

The gradient was found by substituting x=2 into y, not into
dy/dx, so the M1 is lost. The line therefore uses the wrong
gradient, so dM1 and A1 are also lost.

Fix: tangent gradient must come from 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.

(b) Hence find

(x = 5)(2x +1)(x+3) e

5\x

writing each term in simplest form.

a) ('2,('2 X -107(—6) (24%)
(z4% -ax-5) (1+3)
Zx3-17 -9 +6x*_2F N~
2> =3x* —daxn-15

Q = o
b= -%

hond

B 243 3y -@BST

SV
_ ¢ 25 ik B
P o) R TN
5 5 I
54 1.5 ¢\ 0-5+)
ET AN Y Wi

5C2.5%)  5(15n)

B B
25

0-5¢)

64 x"°— 3@
25 3 C

(2)

()

+C

- 20
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Question 2 6/7

i

Expansion is correct and both constants are identified
correctly.

e

Division by 5vx and the first three integrated terms are
correct. The last term integrates -3x*(-1/2) to -6+x, not
-3vx, so the final all-correct A1 is withheld.

Fix: integrating x*(=1/2) gives 2x"(1/2), so the

coefficient doubles
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Question 2 (continued) 6/7

i

Expansion is correct and both constants are identified
correctly.

e

Division by 5vx and the first three integrated terms are
correct. The last term integrates -3x*(-1/2) to -6+x, not
-3vx, so the final all-correct A1 is withheld.

Fix: integrating x*(=1/2) gives 2x"(1/2), so the
coefficient doubles




. 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)

"_05=P++q,
605 = 3p1q,
.65 = 5P+g,

.05=2F = .65 -5p

2P = 0.6
P=0D.3

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

b)  a5= 0t

GH-0-1  — —

03 ¢

3)

(2)
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Question 3 4/5

i

Two correct simultaneous equations solved to give p=0.3
and q = 0.15 (3/20) with no errors.

e

The rearrangement is correct (M1), but the answer is left
as 47/6 and never given as 7.8 to one decimal place, so
Alis lost.

Fix: give the final answer in the requested decimal

form
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Question 3 (continued) 4/5

i

Two correct simultaneous equations solved to give p=0.3
and q = 0.15 (3/20) with no errors.

e

The rearrangement is correct (M1), but the answer is left
as 47/6 and never given as 7.8 to one decimal place, so
Alis lost.

Fix: give the final answer in the requested decimal

form




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(2y3 + ]) —15y* =0

giving your answer in simplified surd form.

xt(24n) =16 = o
WL 2%R) = 15
IHE 2N -15=0

Jer-uac ~ 2(3)

-2 +2{3) -~ a.2% ,_.—3_.ii
2(2) < o

2

a)

S

. 9 il N
Y 9473 (29% 2) T 15973
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Question 4 2/6

i 3

Cancelling x gives a quadratic (M1), and the formula is
attempted (dM1). However the quadratic is wrong (should
be 2x2+x-15), the root x=0 is lost, and no correct roots are
found, so B1 and A1 are lost.

Fix: dividing by x loses the root x=0; quadratic must
be 2x*+x-15

(XD

Built on the incorrect decimal solution from (a), with no
valid method for the fractional power. The answer is not
given in exact surd form, so no marks.

Fix: exact surd answers needed; decimals from part

(a) cannot be used
L
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Question 4 (continued) 2/6

i 3

Cancelling x gives a quadratic (M1), and the formula is
attempted (dM1). However the quadratic is wrong (should
be 2x2+x-15), the root x=0 is lost, and no correct roots are
found, so B1 and A1 are lost.

Fix: dividing by x loses the root x=0; quadratic must
be 2x*x=15

(XD

Built on the incorrect decimal solution from (a), with no
valid method for the fractional power. The answer is not
given in exact surd form, so no marks.

Fix: exact surd answers needed; decimals from part

(a) cannot be used
L




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)  \An

123K
05

¥y A M
3

e HE R FE
3(2)

AU+ A= -un+C =8
6

e DR L =4 =€

- g

A4y 4 AT —ux - 167
& B |
b) l‘ZiEs +i-q=m_
_0.5 3
12 (a) +3§-a=--—'n:-3

Y= =m Cl"Xl)

Y-9:=30—1q) SOV DIT A -N

Y= Z?*S

(5)

4
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Question 5 5/9

-

~

Integration is correct (M1, two terms, full expression with
+C). Substitution (9,8) is attempted (dM1), but —4x was
evaluated with x=6 and the RHS is wrong, so the final f(x)
is not correct (A1 lost).

Fix: substitute x=9 into every term, including =4x

#

tangent gradient

f(9)=3 is correct (M1). The line uses the tangent gradient 3
instead of the normal gradient -1/3, so the dM1 and the
later M1 and A1 are lost.

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

-

L

~

Integration is correct (M1, two terms, full expression with
+C). Substitution (9,8) is attempted (dM1), but —4x was
evaluated with x=6 and the RHS is wrong, so the final f(x)
is not correct (A1 lost).

Fix: substitute x=9 into every term, including =4x

#

s ™
Question 5 continued
. 7
11
L V)00 O 0 .
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f(9)=3 is correct (M1). The line uses the tangent gradient 3
instead of the normal gradient -1/3, so the dM1 and the
later M1 and A1 are lost.

Fix: normal gradient is the negative reciprocal of the
tangent gradient




-

Question 5 continued

YIHY SIHL NI 3LEM LONOG

P2 1 3 F A B0 3 228

V3HVY SIHL NI 31L1HM 10N Od

YIHY SIHLNI31IHM ION OQ

Marked by: Junior Examiner
Sample seript - whole paper 47/75

Question 5 (continued) 5/9

-

L

~

Integration is correct (M1, two terms, full expression with
+C). Substitution (9,8) is attempted (dM1), but —4x was
evaluated with x=6 and the RHS is wrong, so the final f(x)
is not correct (A1 lost).

Fix: substitute x=9 into every term, including =4x

#

L%

f(9)=3 is correct (M1). The line uses the tangent gradient 3
instead of the normal gradient -1/3, so the dM1 and the
later M1 and A1 are lost.

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

-

L

~

Integration is correct (M1, two terms, full expression with
+C). Substitution (9,8) is attempted (dM1), but —4x was
evaluated with x=6 and the RHS is wrong, so the final f(x)
is not correct (A1 lost).

Fix: substitute x=9 into every term, including =4x

#

\

f(9)=3 is correct (M1). The line uses the tangent gradient 3
instead of the normal gradient -1/3, so the dM1 and the
later M1 and A1 are lost.

Fix: normal gradient is the negative reciprocal of the
tangent gradient




~
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
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Question 6

2/6

-

L

6(a)(i) 1/3

A cubic-type curve with a max and min is drawn (B1). The
end behaviour is inconsistent with a positive cubic, the
crossing point and touching point are mislabelled, and the
y-intercept =16k is not shown.

Fix: sketch a cubic with correct end behaviour and
intercepts

~

-

\

6(a)(i) 1/2

The curve is in the correct shape in the second quadrant
(B1), but the extra branch in quadrant 4 means the
second B1 is withheld.

Fix: y = k/x? lies only in quadrants 1 and 2

.

The graphs intersect once, so there is one root. The
stated reason is wrong.
Fix: count intersections of the two graphs correctly
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Question 6 (continued) 2/6

-

6(a)(i) 1/3

A cubic-type curve with a max and min is drawn (B1). The
end behaviour is inconsistent with a positive cubic, the
crossing point and touching point are mislabelled, and the
y-intercept =16k is not shown.

Fix: sketch a cubic with correct end behaviour and
intercepts

L

~

-

6(a)(i) 1/2

The curve is in the correct shape in the second quadrant
(B1), but the extra branch in quadrant 4 means the
second B1 is withheld.

Fix: y = k/x? lies only in quadrants 1 and 2

\

The graphs intersect once, so there is one root. The
stated reason is wrong.

A

15

Turn over >
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Fix: count intersections of the two graphs correctly

.




(-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)

(4
a) ‘below =4, dhven -| ad 2, k3

b) 1.6z o
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Question 7 5/8

G )

The correctintervals are identified (M1), but they are
written in words and not as inequalities in x, so A1 and the
final B1 are withheld.

Fix: give answer as inequalities in x, e.g. X <=4

Con

Correct: 2x = 3 gives the largest solution x = 1.5.

r T(c)(i) 3/3

L

Sketch is correctly reflected in the y-axis, with the taller
peak on the right, and all four coordinates are correct.

\

(7o) o

The interval is correct but is not written as an inequality in
X (-3 £ x £ -2), so the mark is withheld.

Fix: answer with inequalities in x, inclusive where
needed
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Question 7 (continued) 5/8

Co )

The correct intervals are identified (M1), but they are
written in words and not as inequalities in x, so A1 and the
final B1 are withheld.

Fix: give answer as inequalities in x, e.g. X <=4

Con

Correct: 2x = 3 gives the largest solution x = 1.5.

r T(c)(i) 3/3

L

Sketch is correctly reflected in the y-axis, with the taller
peak on the right, and all four coordinates are correct.

\

(7o) o

The interval is correct but is not written as an inequality in
X (-3 £ x £ -2), so the mark is withheld.

Fix: answer with inequalities in x, inclusive where
needed
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Question 7 (continued) 5/8

Co )

The correct intervals are identified (M1), but they are
written in words and not as inequalities in x, so A1 and the
final B1 are withheld.

Fix: give answer as inequalities in x, e.g. X <=4

Con

Correct: 2x = 3 gives the largest solution x = 1.5.

r T(c)(i) 3/3

L

Sketch is correctly reflected in the y-axis, with the taller
peak on the right, and all four coordinates are correct.

\

(7o) o

The interval is correct but is not written as an inequality in
X (-3 £ x £ -2), so the mark is withheld.

Fix: answer with inequalities in x, inclusive where
needed
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Question 7 (continued) 5/8

Co )

The correct intervals are identified (M1), but they are
written in words and not as inequalities in x, so A1 and the
final B1 are withheld.

Fix: give answer as inequalities in x, e.g. X <=4

Con

Correct: 2x = 3 gives the largest solution x = 1.5.

r T(c)(i) 3/3

Sketch is correctly reflected in the y-axis, with the taller
peak on the right, and all four coordinates are correct.

(7o) o

The interval is correct but is not written as an inequality in
X (-3 £ x £ -2), so the mark is withheld.

Fix: answer with inequalities in x, inclusive where
needed

\




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 A0BX 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.

YIHY SIHL NI 3LIEM LONOG

()
(b) Calculate the exact area of the triangle A0B.
(2)
(¢) Show that the length 4B 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) 1) Aaxm-27 = L X .
3 3 A
a= 1'% - 3« = 6rm?%
o >
(1) S=r@ = "4 x =Yy~ "~
20
) AT R —_
P7 2 1 37 A0 2 0 2 8
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Question 8 8/14

(a@)) 33

Reflex angle found, sector area formula used with correct
values, and exact answer 611 given.

r 8(a)(i) 1/2

The arc length is correct (M1), but the two radii were not
added to give the perimeter 411 + 6, so A1 is lost.
Fix: perimeter of a sector includes both radii

(oo 22)

Written working uses a different triangle, but the value
9+3/4 (awrt 3.90) is correct for triangle AOB, so the
method mark and the exact answer are both credited.

(oo 22

Correct cosine rule with the correct angle, simplified to AB
= 33 with no errors.

Goos)

Triangle ABC is omitted completely, so the total area is
wrong. No sine rule or triangle area attempt is shown.

Fix: include triangle ABC in the total surface area

L v
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Question 8 continued

b-}-(,) 2

N =

K. A= K

x — LB x| = X A\
3 2 r |

C*= 3% 437 -203(2) s 2R

e 3‘5

A% 2

A ;l__ q bSinC
2

1 3343
l

d) éﬁ-}ﬂﬁ:
Caf -

SE = %’{_“{L
&
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Question 8 (continued) 8/14

(a@)) 33

Reflex angle found, sector area formula used with correct
values, and exact answer 611 given.

r 8(a)(i) 1/2

The arc length is correct (M1), but the two radii were not
added to give the perimeter 411 + 6, so A1 is lost.
Fix: perimeter of a sector includes both radii

(oo 22)

Written working uses a different triangle, but the value
9+3/4 (awrt 3.90) is correct for triangle AOB, so the
method mark and the exact answer are both credited.

(oo 22

Correct cosine rule with the correct angle, simplified to AB
= 33 with no errors.

Goos)

Triangle ABC is omitted completely, so the total area is
wrong. No sine rule or triangle area attempt is shown.

P2 1+ 3 A 0 2 9 2 8

21

Turn over »

Fix: include triangle ABC in the total surface area

L v
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Question 8 (continued) 8/14

(a@)) 33

Reflex angle found, sector area formula used with correct
values, and exact answer 611 given.

r 8(a)(i) 1/2

The arc length is correct (M1), but the two radii were not
added to give the perimeter 411 + 6, so A1 is lost.
Fix: perimeter of a sector includes both radii

(oo 22)

Written working uses a different triangle, but the value
9+3/4 (awrt 3.90) is correct for triangle AOB, so the
method mark and the exact answer are both credited.

(oo 22

Correct cosine rule with the correct angle, simplified to AB
= 33 with no errors.

Goos)

Triangle ABC is omitted completely, so the total area is
wrong. No sine rule or triangle area attempt is shown.

Fix: include triangle ABC in the total surface area

L v
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Question 8 (continued) 8/14

(a@)) 33

Reflex angle found, sector area formula used with correct
values, and exact answer 611 given.

r 8(a)(i) 1/2

The arc length is correct (M1), but the two radii were not
added to give the perimeter 411 + 6, so A1 is lost.
Fix: perimeter of a sector includes both radii

(oo 22)

Written working uses a different triangle, but the value
9+3/4 (awrt 3.90) is correct for triangle AOB, so the
method mark and the exact answer are both credited.

(oo 22

Correct cosine rule with the correct angle, simplified to AB
= 33 with no errors.

Goos)

Triangle ABC is omitted completely, so the total area is
wrong. No sine rule or triangle area attempt is shown.

Fix: include triangle ABC in the total surface area
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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
alx+ .-5)1 +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
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Question 9 12/14

(@ED

Correct completion of the square witha=%,b=-10,c =
-28, checked by expansion.

(CxD

The y-coordinate -28 is correct, but the x-coordinate
should be +10 (from x = -b), so only one follow-through
mark is eamed.

Fix: turning point of a(x+b)*+c is at (-b, c)

r 9(c)(i) 4/4

Gradient 8 used correctly, derivative set equal to 8, x=18
and y=4 correct.

(o)) 22

Substitutes P into the normal equation correctly and finds
k=25/4.

Gozs)

Both curve and normal inequalities are correct (two B1ft).
The x-range bounds 10 = x < 18 are missing, so the third
mark is lost.

Fix: region also needs the vertical bounds x 210 and x
=18
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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
R 2

2
:2). (xz —20(+ 109 -0
_ Jz—x"- — 10X +50-29%
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Question 9 (continued) 12/14

(@ED

Correct completion of the square witha=%,b=-10,c =
-28, checked by expansion.

(CxD

The y-coordinate -28 is correct, but the x-coordinate
should be +10 (from x = -b), so only one follow-through
mark is eamed.

Fix: turning point of a(x+b)*+c is at (-b, c)

r 9(c)(i) 4/4

Gradient 8 used correctly, derivative set equal to 8, x=18
and y=4 correct.
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Substitutes P into the normal equation correctly and finds
k=25/4.
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Both curve and normal inequalities are correct (two B1ft).
The x-range bounds 10 = x < 18 are missing, so the third
mark is lost.
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(@ED
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Question 9 (continued) 12/14

(@ED

Correct completion of the square witha=%,b=-10,c =
-28, checked by expansion.

L8

(CxD

The y-coordinate -28 is correct, but the x-coordinate
should be +10 (from x = -b), so only one follow-through
mark is eamed.

Fix: turning point of a(x+b)*+c is at (-b, c)

r 9(c)(i) 4/4

Gradient 8 used correctly, derivative set equal to 8, x=18
and y=4 correct.
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(o)) 22

Substitutes P into the normal equation correctly and finds
k=25/4.

\,

Gozs)

Both curve and normal inequalities are correct (two B1ft).
The x-range bounds 10 = x < 18 are missing, so the third
mark is lost.

Fix: region also needs the vertical bounds x 210 and x
=18
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Question 9 (continued) 12/14
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