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Read Carefully

1 Calculators may NOT be used in this paper.

2 Full credit will be given only where the solution contains appropriate working.

3 Answers obtained by readings from scale drawings will not receive any credit.
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ALL questions should be attempted.

1. The point A has coordinates (7 , 4). The straight lines with equations
x + 3y* 1 = 0 and 2x * 5y =0 intersect at B.

(") Find the gradient of AB.
(b) Hence show that AB is perpendicular to only one of these two lines.

2. f(x) = *3 - *2 - 5x - 3.

(a) (i) Show that (x + 1) is afactor of f(x).
(ii) Hence or otherwise factorise f(*) fully.

(b) One of the turning points of the graph of y - f(*) lies on the x-axis.
Write down the coordinates of this turning point.

3. Find all the values of x in the interval 0 1 x I 2n for which tan'(x) - J.

4. The diagram shows the graph of y - g(x).
(") Sketch the graph of y * -g(x).
(b) On the same diagram, sketch

the graPh of ! = 3 - S@).

B and C have coordinates (-3,4,7), (-1, B, 3) and (0, 10, 1) respectively.

Show that A, B and C are collinear.

Find the coordinates of D such that .OB - 4Ai.

Given that ? = 3sin(x) + cos(2x), find dy
dx

Marks

3

J

5. A,
(a)

(b)

3

2

6. 3

on Page four[Turn over for Questions 7 to ll

y = g(x)

[x100/301] Page three



4x +1,r
Marks

J

2

4

8. (")
(b)

7. Find

10. In the diagram
angle DEC = angle CEB - xo an:'d
angle CDE - angle BEA = 90 o.

CD-1unit; DE-3units.
By writing angle DEA in terms
of xo, find the exact value of
cos(DPel.

1 1. The diagram shows a parabola passing
through the points (0, 0), (1, -6) and (2, 0).

(") The equation of the parabola is of the
form Y = ax(x - b)'
Find the values of a and b.

(b) This parabola is the graph of y - f '(*).
Given that f(1) - 4, find the formula
for f(x)

lEr{D oF QUESTIOII PAPERI

Write *'- 1.0x * 27 in the form (x + b)2 + c.

Hence show that the function S@) - Ixt - 5x2 + 27x- 2 is always increasing.

Solve the equation log,t(x + 1) - 2logr(3) = 3. 49.

[x100/301] Page four



xl o,o'13()3

Read Carefully

1 Galculators may be used in this paper.
2 Full credit will be given only where the solution contains appropriate working.
3 Answers obtained by readings from scale drawings will not receive any credit.
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1.

ALL questions should be attempted.

(a) The diagram shows line OA with
equation x-2y -Q.
The angle between OA and the x-axis
is ao.
Find the valu e of a.

(-3, 1, 2) respectively.

form.

Marks

[Turn over

3

(b) The second diagram shows
and OB. The angle between
lines is 30 o.

Calculate the gradient of
correct to 1 decimal place.

lines OA
these two

line OB

2. P, O and R have coordinates (1 ,3,-1), (2,0, 1) and
++(a) Express the vectors QP and QR in component

(b) Hence or otherwise find the size of angle PQR.
2

J

3. Prove that the roots of the equation 2x2 + px - 3 = 0 are real for all values of p.

4. A sequence is defined by the recurrence relation Ltn+ 1 = kun* 3.

(") Write down the condition on fr for this sequence to have a limit.
(b) The sequence tends to a limit of 5 as n J oo. Determine the value of k.

5. The point P(*,y) lies on the curve with equation ! = 6x2 - *3.

(a) Find the value of x for which the gradient of the tangent at P rs 1,2.

(b) Flence find the equation of the tangent at P.

Page three

4

1

3

5

2
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6. (a) Express 3 cos(x ") + 5 sin(x ") in the
0 < a < 90.

(b) Hence solve the equation 3 cos(x o) +

form ftcos(xo - ao) where ft > 0

5sin(x")=4for0<x<90.

Marks
and

4

3

7. The graph. of the cubic function y = f(x)
is shown in the diagram. There are
turning points at (1, L) and (3, 5).
Sketch the graph of y - f '(x).

8. The circle with centre A has equation *2 + y2 - 12x - 2y + 32 - 0. The line PT
is a tangent to this circle at the point P(5, -1).

(a) Show that the equation

The circle with centre B has

of this tangent is x * 2y - 3.

equation *2 + y2 +10x + 2y +6 = 0.

4

v

5

2

(b)

(c)

Show that PT is also a tangent

Q is the point of contact. Find
to this circle.

the.length of PQ.

Page four
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Marks
9. An open cuboid measures internally

x units by 2x units by h units and has
an inner surface area of 12 units2.

Show that the volurne, V units3, of the

Find the exact value of x for which this

10. The amount At micrograms of a certain radioactive substance remaining
after / years decreases according to the formula Ar= Aoe-0'002t, *h.te Ao is the
amount present initially.
(a) If 600 micrograms are left after 1000 years, how many micrograms were

present initially?
(b) The half-life of a substance is the time taken for the amount to decrease to

half of its initial amount. What is the half-life of this substance?

I{
(")
(b)

cuboid is given by V(x) - ?*(O - *') . 3

volume is a maximum. 5

11. An architectural feature of a
building is a wall with arched
windows. The curved edge of
each windou' is parabolic.
The second diagram shows
one such window. The shaded
part represents the glass.
The top edge of the window is
part of the parabola with
equation !=2x-t*'.
Find the area in square metres
of the glass in one window.

//fi\ ///a -4. -+,'

8

lEr{D oF QUESTIO^{ PAPERI
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Higher Maths 2004 Paper 1 Marking Scheme  Final

1

Qu. part marks Grade Syllabus Code Calculator class Source
1 a 3 C 1.1.1 CN 04/15

b 5 C 1.1.9, 1.1.10

•1 ss : strategy for solving sim. equations
•2 pd : process
•3 pd : calculate gradient
•4 ss : use    m m1 2 1. =−
•5 ss : arrange in standard form
•6 ic : state gradient
•7 ic : state gradient
•8 ic : complete proof

The Primary Method m/s is based on the following generic m/s.
THIS GENERIC M/S MAY BE USED AS AN EQUIVALENCE GUIDE
BUT ONLY WHERE A CANDIDATE DOES NOT USE THE PRIMARY
METHOD OR ANY ALTERNATIVE METHOD SHOWN IN DETAIL IN
THE MARKING SCHEME.

Primary Method : Give 1 mark for each •

The point A has coordinates (7, 4). The straight lines with equations x + 3y + 1 = 0 and2x + 5y = 0 intersect at B.(a) Find the gradient of AB.(b) Hence show that AB  is perpendicular to only one of these two lines.
35

1  Alternative Method for •4  to •8

2  Alternative Method for •4  to •8

Notes1 For •1
Elimination may be used instead ofsubstitutionEvidence of a start to elimination would bethe appearance of equal coefficients of x or y.2 For (a) equating the zeros, neither of thefirst two marks are available.3 (5,–2) may be obtained by inspection or trialand improvement. If it is justified bychecking in both equations, •1 and •2  maybe awarded. If is not justified in bothequations, award neither of the first twomarks.4 A general statement about perpendicular
lines must have    m m1 2 1. =− earns no marks

5 Candidates who make a mistake in (a) mayhave to show in (b) that neither line isperpendicular to AB. All five marks areavailable.
Continued on page 6

   

• ...••
4 135 136 1

2

y xmml
l

=−=−=
may be implied by •5

−−×− =− ⊥
257 1 13 18

3 1• :   • l so AB land AB is not   ⊥ l marks2 5

   

•• /
4 135 25

3m my x stated implied byAB perp= ⇒ =−=− •••••

6
6 257 138

1
2

mml
l

=−=−so only the 2nd linee is perpendicular to AB 5 marks

   

•• ..... /
4 135 13

3m my x stated implieAB perp= ⇒ =−=− dd bymml
l

••••

6
6 137 258

1
2

=−=−so only the 1sst line is perpendicular to AB 5 marks

   

• . .
1 3 12 3x y and attempt to substitutee g=− −− yyBm marksAB

−( ) + =−=
1 05 23 3

2
3

.....• ( , )•
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1

Qu. part marks Grade Syllabus Code Calculator class Source
1 a 3 C 1.1.1 CN 04/15

b 5 C 1.1.9, 1.1.10

The point A has coordinates (7, 4). The straight lines with equations x + 3y + 1 = 0 and2x + 5y = 0 intersect at B.(a) Find the gradient of AB.(b) Hence show that AB  is perpendicular to only one of these two lines. 35

continued from page 5
3  Alternative Method for •4  to •8

5  A “Poor” illustration 6  Further  illustrations

4  Alternative Method for •4  to •8

   

••
4 135

mperp =−strat: find equ. thr' B with grradient −− − =− −
136 137

2 53• ( ) ( )• y xleading to yy x+ + =1 0
8• the first line is the ONLY line peerp. to AB 5 marks

   

AB is perp. tobecause •x y+ + =×− =−3 1 03 113 4
[ !] onlyend

x yAB is perp. toas its + + =3 1 0ggradient is -and AB is
13 • (& • )4 5

133 3⇔ ×− =−−1
7all of the above writing •

AB is perp. to the linebecause ... ••y
all

=−×− =−
13 5

13 43 1oof the above writing •7

   

y xy x mark=−=−



1325
1...

1st equ is perp. tto AB2nd equ is not perp to AB 1 mark

     

• ...•
•

4 135 136 1
2

y xm
ml

l

=−=−
=

may be implied by •5

−−
×− =− ⊥

257 1 133 1• :  l so AB is the lineONLY   • " " • . limplied by the at marks
18 7
5ONLY
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Qu. part marks Grade Syllabus Code Calculator class Source
2 a 5 C 2.1.3 NC 04/58

b 1 C 2.1.3

•1 ss : know to find   f (– )1•2 ss : start eg synthetic division•3 pd : complete to zero remainder•4 ic : extract quadratic•5 ic : fully factorise•6 ic : state coordinates

The Primary Method m/s is based on the following generic m/s.
THIS GENERIC M/S MAY BE USED AS AN EQUIVALENCE GUIDE
BUT ONLY WHERE A CANDIDATE DOES NOT USE THE PRIMARY
METHOD OR ANY ALTERNATIVE METHOD SHOWN IN DETAIL IN
THE MARKING SCHEME.

Primary Method : Give 1 mark for each •

   f x x x x( ) = − − −3 2 5 3 .(a) (i) Show that (x + 1) is a factor of   f x( ) .(ii) Hence or otherwise factorise  f x( ) fully.(b) One of the turning points of the graph of    y f x= ( )  lies on the x-axis.Write down the coordinates of this turning point .
5
1

1  Alternative Method 1 for •1 , •2 and •3

Notes1 Treat    f x x x x( ) ( ),( ),( )= + + −1 1 3  as bad form2 •6 is not available for“(–1,0) or (3, 0)”“x = – 1”an unsupported “(0,–1)”
3 Treat     

xy =−= == −
1 0 0 1... ( , )so point   as bad form

   
• ( )• ( ) ( ) ( ) (12 3 211 1 1 5know to find ff    −− = − − − − −11 3 03 )• − =a strategy for finding the quadratiic factoreg inspection long division synt, , hhetic division

   

• ( )•
.•

12

3

11 1 1 5 3111 1 1
know to find f   −− − − −−
− − −55 31 2 31 2 3 02 31 1 3 5

4 25

−−− −− −+ + −
.•• ( )( )( )x xx x x mmarks

mark• ( , )6 1 0 1−
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3
Qu. part marks Grade Syllabus Code Calculator class Source
3 4 C 1.2.9, 1.2.11 NC 04/85

•1 ss : know to get the square root
•2 pd : solve trig equation
•3 pd : solve trig equation
•4 ic : know there is +√ and –√

The Primary Method m/s is based on the following generic m/s.
THIS GENERIC M/S MAY BE USED AS AN EQUIVALENCE GUIDE
BUT ONLY WHERE A CANDIDATE DOES NOT USE THE PRIMARY
METHOD OR ANY ALTERNATIVE METHOD SHOWN IN DETAIL IN
THE MARKING SCHEME.

Primary Method : Give 1 mark for each •

Find all the values of x in the interval     0 2≤ ≤x π  for which    tan2 3x( ) = . 4

1  Alternative Method for •1  and  •2

Notes1 Candidates must produce final answers in radians.If their final answer(s) are in degrees then deductone mark.2 CaveCandidates who produce the four correct answers
from    tan( )x = 3  can only be awarded •1 and •2.3 Do not penalise “correct” answers outside the range0 ≤ x ≤ 2π

4 Do NOT accept    π π π+ 3 43for .

     

• tan
•
•
• tan

1
2
3
4

3
343 3

x
x
x

x

=
=
=

=−

π
π

stated eexplicitly
and ,x

marks
= 23 53 4
π π

     

• tan
•
• tan
•

1
2
3
4

3
3 3 2343

x
x

x x
=

=
=− =
π

π
π

and
and 53 4

π
marks
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4

Qu. part marks Grade Syllabus Code Calculator class Source
4 a 2 C 1.2.4 CN 04/6

b 2 C 1.2.4

•1 ic : sketch transformed graph
•2 ic : show new coordinates
•3 ic : sketch transformed graph
•4 ic : show new coordinates

The Primary Method m/s is based on the following generic m/s.
THIS GENERIC M/S MAY BE USED AS AN EQUIVALENCE GUIDE
BUT ONLY WHERE A CANDIDATE DOES NOT USE THE PRIMARY
METHOD OR ANY ALTERNATIVE METHOD SHOWN IN DETAIL IN
THE MARKING SCHEME.

Primary Method : Give 1 mark for each •

The diagram shows the graph of    y g x= ( ) .(a) Sketch the graph of    y g x=− ( ) .(b) On the same diagram sketch the graph of    y g x= −3 ( ) . 22

solution Notes1 For (a), reflection in the y-axis earns a maximumof 1 out of 2 with all 3 points clearly annotated
2 For (b), a translation of 

 

0
3-

Ê
ËÁ

ˆ
¯̃  earns a maximum

of 1 out of 2 with all 3 points clearly annotated
3 For (b), a translation of 

 

±Ê
ËÁ

ˆ
¯̃

3
0   earns no marks.

4 For the annotated points in (a) and (b), accept asuperimposed grid.5 g(x) needs to retain its cubic shape for•1 and •2
6 In (b) •3 and •4 are only available for applying thetranslation to the resulting graph from (a).

   

•1 reflection in -axis and any one from(0,- x11), ) clearly annotatedthe rem( , ),( ,• a b2 32 −aaining two from the above list
tra 23• marksnnslation and any one from(0,2),( , ),( , )a b5 0 clearly annotatedthe remaining two from•4 the above list 2 marks

O x

y
(b, 3)

(a, –2)

(0, 1) y = g(x)

O x

y

(b, 0)

(a, 5)

(0, 2)

(b, –3)

(a, 2)

(0, –1)
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5

Qu. part marks Grade Syllabus Code Calculator class Source
5 a 3 C 3.1.7 CN 04/n

b 2 B 3.1.6

•1 ss : use vector approach eg for   AB→
•2 ic : compare two vectors
•3 ic : complete proof
•4 pd : find multiple of vector
•5 ic : interpret vector

The Primary Method m/s is based on the following generic m/s.
THIS GENERIC M/S MAY BE USED AS AN EQUIVALENCE GUIDE
BUT ONLY WHERE A CANDIDATE DOES NOT USE THE PRIMARY
METHOD OR ANY ALTERNATIVE METHOD SHOWN IN DETAIL IN
THE MARKING SCHEME.

Primary Method : Give 1 mark for each •

A,B, and C have coordinates (–3, 4, 7), (–1, 8, 3),  and (0, 10, 1) respectively.
(a) Show that A, B, and C are collinear.
(b) Find the coordinates of D such that   AD AB→ →= 4 .

3
2

1  Alternatives Method for •1 and •2

3  Alternative Method for •4

2  Alternative Method  for •1 and •2

eg

Notes
1 Treat D= 

  
5209-





  as bad form.

2 For •3 accept  ONLY “parallel” in lieu of “common direction”

   

•  

•  

1

2

12236

BC

AC

→

→

= −







= −66 3




= × →BC

   

•  

•  

1

2

24412

AB

BC

→

→

= −







= −22 12





= × →AB

   

•  1 244 2 122AB→ = −





= −








= −





→•  2 366AC = −






3 122

    

• - ( - ) -
• - ( - ) - -

4

4

4 4 3
4 816

d a b a d b a
d a b a d a

= ⇒ =
= ⇒ =

or
116







   

•  

•  

1

2

24436

AB

AC

→

→

= −







= −66
32

3






= × →

→ →

AB
AB AC•  &  haave commondirection and common pointHence AA,B and C collinear 381616

4•  
marks

AD→ = −






= −• ( , , )5 5 20 9 2D marks
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6
Qu. part marks Grade Syllabus Code Calculator class Source
6 3 B 3.2.1 CN 04/n

•1 pd : process simple derivative
•2 pd : start to process compound derivative
•3 ic : complete compound derivative

The Primary Method m/s is based on the following generic m/s.
THIS GENERIC M/S MAY BE USED AS AN EQUIVALENCE GUIDE
BUT ONLY WHERE A CANDIDATE DOES NOT USE THE PRIMARY
METHOD OR ANY ALTERNATIVE METHOD SHOWN IN DETAIL IN
THE MARKING SCHEME.

Primary Method : Give 1 mark for each •

Given that    y x x dydx= +3 2sin( ) cos( ),  find . 3

1  Alternative Methods

e.g.

Notes1 For differentiating incorrectly:For    ′ =− +y x x3 2 2cos( ) sin( ) ,only  •3 may beawarded.2 For    ′ = − +y x x c3 2 2cos( ) sin( ) , treat the “+c” asbad form.3 For clearly integrating correctly or otherwise:Award no marks.4 If you cannot decide whether a candidate hasattempted to differentiate or integrate, assumethey have attempted to differentiate.

   

• cos( )• sin( )•
1
2
3

3 22 3
xx

marks
−×

   

y x xxx
= + −
× −
3 2 134

2
1
2
3

sin( ) cos ( )• cos( )• cos( )• ssin( )x marksand no further terms 3
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57 Find    4 1
0
2 x dx+⌠⌡ .

Qu. part marks Grade Syllabus Code Calculator class Source
7 5 AB 3.2.3 CN 04/52

•1 ic : express in integrable form
•2 pd : integrate a composite fractional power
•3 ic : interpret the ‘4’
•4 ic : substitute limts
•5 pd : evaluate

The Primary Method m/s is based on the following generic m/s.
THIS GENERIC M/S MAY BE USED AS AN EQUIVALENCE GUIDE
BUT ONLY WHERE A CANDIDATE DOES NOT USE THE PRIMARY
METHOD OR ANY ALTERNATIVE METHOD SHOWN IN DETAIL IN
THE MARKING SCHEME.

Primary Method : Give 1 mark for each •

Notes1 •4 is available for substituting the limits correctly intoany function except the original one.
eg

   

4 1
4 1
4 2 1

12

12

1

0
2

0
2

x dx
x

+( )
= +( ) = × +( )
∫

22 124 0 13 12
− × +( )= −=

may be awarded •1, not •2 (no integration)not •3 (not dealing with   f g x( ( )) )not •4 (original function)not •5 (working eased)
2 For •5,  DO NOT accept answers like   7296 16−  .

1  Common wrong solution

   

•
•
••

1
2 323
4 16 16

4 11 4 1
44 2 1

12
32

32

x
x
+( )

+( )
÷ × +( ) − 44 0 1 32

5 133
× +( )• or equivalent fraction or mixxed numbermarks5

   

•
•
•
•

1

2

3

4 1
4 1

4

12

12 12

32
32

√ +( )
× +( )
× +

∫
∫

x dx
x dx

x x
44 4 2 2 4 0 032

32

32
32

√ +




− +
. .





√ +•5 16 23 2
3 marks awarded



page 13

Higher Maths 2004 Paper 1 Marking Scheme  Final

8

Qu. part marks Grade Syllabus Code Calculator class Source
8 a 2 C 1.2.8 NC 04/37

b 4 B 1.3.11

•1 pd : deal with the ‘b’
•2 pd : deal with the ‘c’
•3 ss : use differentiation
•4 pd : differentiate
•5 ss : use previous working
•6 ic : complete proof

The Primary Method m/s is based on the following generic m/s.
THIS GENERIC M/S MAY BE USED AS AN EQUIVALENCE GUIDE
BUT ONLY WHERE A CANDIDATE DOES NOT USE THE PRIMARY
METHOD OR ANY ALTERNATIVE METHOD SHOWN IN DETAIL IN
THE MARKING SCHEME.

Primary Method : Give 1 mark for each •

(a) Write    x x2 10 27− +  in the form    x b c+( ) +2 .
(b) Hence show that the function    g x x x x( ) = − + −13 3 25 27 2  is always increasing.

2
4

Notes1 For •6, accept    ′ > ′ >g x g x( ) ( )2 0in lieu of
2 Evaluating    g g etc or g g etc( ), ( ) ( ), ( )1 2 1 2′ ′  gains nocredit.

1  Alternative Method for •3  to •6

   

•
•
• ( )

1 2
2 2

3

5
5 2 2

x
x marksg x STATED EX

−( ) …
−( ) +

′ = PPLICITLYx xxg x
••• ( )  

4 2
5 2
6

10 275 20
− +−( ) +′ > for alland so  increasing  ( ) xg x marks4

   

• ( )••
3
4 2
5 2 10 274

′ =− +−
g x STATED EXPLICITLYx xb acc g x= − = −′ >100 108 86• ( )no roots, concave up, 00

4and thus increasing  g x marks( )
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9
Qu. part marks Grade Syllabus Code Calculator class Source
9 4 AB 3.3.4 NC 04/57

•1 ic : use log laws
•2 ic : use log laws
•3 ic : express in exponential form
•4 pd : process

The Primary Method m/s is based on the following generic m/s.
THIS GENERIC M/S MAY BE USED AS AN EQUIVALENCE GUIDE
BUT ONLY WHERE A CANDIDATE DOES NOT USE THE PRIMARY
METHOD OR ANY ALTERNATIVE METHOD SHOWN IN DETAIL IN
THE MARKING SCHEME.

Primary Method : Give 1 mark for each •

Solve the equation    log ( ) log ( )2 21 2 3 3x + − = . 4

1  Alternative Method

   

• log
• log
•

1 2 2
2 2 2
3 2

3 13 3
13

− +  =
+ =

x
x 22

71 4
3

4• x marks=

   

• log log log• log log
1 2 2 22 2 2 3

1 2 3 3 21 2xx +( )− =+( ) = +++( ) = ×( )=
log• log log•

2 2
3 2 2 3 2
4

31 2 371 4
xx markss
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10

Qu. part marks Grade Syllabus Code Calculator class Source
10 7 B 2.3.2, 2.3.3 CN 04/33

•1 ic : interpret diagram
•2 pd : expand trig expression
•3 pd : simplify
•4ss : use appropriate formula
•5 pd : process
•6 ic : interpret
•7 pd : simplify

The Primary Method m/s is based on the following generic m/s.
THIS GENERIC M/S MAY BE USED AS AN EQUIVALENCE GUIDE
BUT ONLY WHERE A CANDIDATE DOES NOT USE THE PRIMARY
METHOD OR ANY ALTERNATIVE METHOD SHOWN IN DETAIL IN
THE MARKING SCHEME.

Primary Method : Give 1 mark for each •

In the diagram,angle DEC = angle CEB = x°    andangle CDE = angle BEA = 90°.  CD = 1 unit; DE = 3 units.
By writing angle DEA in terms of x°, find the exact value of   cos ˆDEA( ) . 7

1  common wrong solution

Note1 Although unusual, it would be perfectly acceptablefor a candidate to go from •1 to •3 withoutexpanding (via knowledge of transformations). Inthis case •2 would awarded by default.

2  another common wrong solution

   

• ˆ ( )• cos( )cos( ) sin( )
1
2 2 902 90 2DEA xx x= ° + °° ° − ° ssin( )• sin( )• sin( )cos( )•

9022
3
4
5

°− °− ° °=
xx xCE 11 3 10 62 2

6 110
+ =° = ( stated implied byx / •• sin( ) ))° == − ( )( ) = −

  cos( )• cos ˆand xDEA
3107 110 310 62 110 7 marks

   

• ˆ ( )• cos( )cos( ) sin(
1
2 2 902 90 2√ = ° + °√ ° ° −DEA xx x°° °° × − ° ×× °

)sin( )cos( ) sin( )• cos( )
902 1 2 023 x xx•• cos• /

4 2
5 2 2

2 11 3 10√ −√ = + =eg xCE stated implied •• cos( )• cos ˆ
byxDEA

6
2

6 3107 310 310
√ ° =√ = ( )( )−− =1 810

6 marks awarded   

• ˆ ( )cos( )• cos( ) co
1

2
2 902 902

√ = ° + °° + °× ° +
DEA xxx ss( )• cos( ) [ ]• cos

9022
3
4

°× °√ x working easedeg 22
5 2 2
6

11 3 10 6xCE stated implied by−√ = + =√• / •• coos( )• cos ˆxDEA° =√ = ( )( )− =
3107 310 310 8102 1

5 marrks awarded

x°3

C AB
x°1

D E
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The diagram shows a parabola passing through the points (0, 0), (1, –6) and (2, 0).(a) The equation of the parabola is of the form    y ax x b= ( – ) .Find the values of a and b.(b) This parabola is the graph of    y f x= ′( ) .Given that f(1) = 4, find the formula for f(x).
3
5

Qu. part marks Grade Syllabus Code Calculator class Source
11 a 3 B 2.1.10 CN 04/57

b 5 A 2.2.8

11

•1 ss : use parabolic form
•2 pd : substitute
•3 pd : process
•4 ss : know to integrate
•5 pd : express in integrable form
•6 pd : integrate
•7 ss : introduce constant and substitute
•8 pd : process

The Primary Method m/s is based on the following generic m/s.
THIS GENERIC M/S MAY BE USED AS AN EQUIVALENCE GUIDE
BUT ONLY WHERE A CANDIDATE DOES NOT USE THE PRIMARY
METHOD OR ANY ALTERNATIVE METHOD SHOWN IN DETAIL IN
THE MARKING SCHEME.

Primary Method : Give 1 mark for each •

1  Alternative Method for •1  to •3

2  Alternative Method for •1  to •3

Notes1 In the primary method, •3 must bejustified.A “guess and check” would be acceptableie guess a = 6 then check that (1, –6) fitsthe equation.2 In the primary method, •5 is onlyavailable if an intention to integrate hasbeen indicated.3 For candidates who fail to complete (a)but produce values for a and b ex nihilo, 5marks are available in (b). A deduction of1 mark may be made if their choice easesthe working.4 For candidates who retain “a” and “b” inpart (b), marks •4 to •7 are available.5 CAVE
   6 2 2 6 8

0
2 3 2 0

2x x dx x x( )− = −  = −∫  may be
awarded •4, •5 and •6.

   

• ( )•  ( , )•
1
2
3

2 21 66 3
b y ax x
a

= = −−=
orsubstitute

• ( ) ( )•
marksf x x x dxx x d

4
5 2

6 26 12= −( )−( )⌠⌡⌠⌡ xxx x cc marks
•••

6 3 2
7 3 2
8

2 64 2 1 6 18 5
−= × − × +=

   

• ( )
1

2 2 0two simultaneous equationsa b and a− = (( )••
1 626 3

2
3

− = −==
bba marks

   

• ( )• ( )• ( )
1 2
2 2
3 2

1 60 2 1 6 66 1 6
y k xk ky x

= − −= − − ⇒ == − − ⇒⇒ = −y x x marks6 2 3( )

x

y

O

(1, –6)

(2, 0)
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The IQs of a group of students were measured and thescores recorded in the stem-and-leaf diagram as shown.Identify any outliers.

            IQs of a group of students10 2  3  5  5  6  8  8911 0  0  2  3  5  6  7912 1  313 2  6
n=20      10     2    means 102

4
replacing qu.5 (in position 1)

S1

•1 pd : calculate quartiles
•2 ss : know how to calculate fences
•3 pd : calculate fence/interpret outlier
•4 pd : calculate fence/interpret outlier

The Primary Method m/s is based on the following generic m/s.
THIS GENERIC M/S MAY BE USED AS AN EQUIVALENCE GUIDE
BUT ONLY WHERE A CANDIDATE DOES NOT USE THE PRIMARY
METHOD OR ANY ALTERNATIVE METHOD SHOWN IN DETAIL IN
THE MARKING SCHEME.

Primary Method : Give 1 mark for each •

Qu. part marks Grade Syllabus Code Calculator class Source
S1 4 C 4.1.2, 4.1.3 CN 04/61

   

• ,•   (
1 1 32 1 3

107 118 1 5Q Qeg lower fence Q Q Q= = = − ⋅ − 113
4 90 5134 5 136

)• .• .  &   fencefence is outlie== rr marks4
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6
Calculate the mean and variance of the discrete randomvariable X whose probability distribution is as follows: x 0 1 2 3P(X = x) 0.4 0.3 0.2 0.1

replacing qu.6
S2

•1 ss : know and state rule for mean
•2 pd : calculate mean
•3 ss : know/state rule for variance
•4 ss : know how to find   E X( )2
•5 pd : calculate    E X( )2
•6 pd : calculate variance

The Primary Method m/s is based on the following generic m/s.
THIS GENERIC M/S MAY BE USED AS AN EQUIVALENCE GUIDE
BUT ONLY WHERE A CANDIDATE DOES NOT USE THE PRIMARY
METHOD OR ANY ALTERNATIVE METHOD SHOWN IN DETAIL IN
THE MARKING SCHEME.

Primary Method : Give 1 mark for each •

Qu. part marks Grade Syllabus Code Calculator class Source
S2 6 C 4.2.12 NC 04/66

   

• ( ) ( )• ( )• ( ) ( ) ( )
1
2
3 2 2

1E X xp xxp xV X E X E X
=== −( )
ΣΣ

•• ( ) ( )• ( )• ( )
4 2 2
5 2
6

21 6
E X x p xx p xV X marks

===
ΣΣ
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The committee of New Tron Golf Club consists of 15 men and 10 women  which reflects theproportions of men and women  who are members of the club.It is agreed to send a delegation of 10 committee members to a local planning meeting. Themembers of the delegation are to be chosen at random and will consist of 6 men and 4 women.What is the probability that both committee members Mr Hook and Miss Green will be selected? 4
replacing qu.7

S3

•1 ic : interpret probability
•2 ic : interpret probability
•3 ss : know to multiply for independent events
•4 pd : process

The Primary Method m/s is based on the following generic m/s.
THIS GENERIC M/S MAY BE USED AS AN EQUIVALENCE GUIDE
BUT ONLY WHERE A CANDIDATE DOES NOT USE THE PRIMARY
METHOD OR ANY ALTERNATIVE METHOD SHOWN IN DETAIL IN
THE MARKING SCHEME.

Primary Method : Give 1 mark for each •

Qu. part marks Grade Syllabus Code Calculator class Source
S3 4 C 4.2.3, 4.2.7 NC 04/67

1    Alternative Method

   

•• ( )••

1 6152 4103
4 615 41

P manP ladymultiply
( ) ==
× 00 425 4= marks

   

•  ••
• .!! ! !

1 15 62 15 6 10 43 14 5 9 3
4 145 9 93

eg CC CC C××
!! !!! ! !! !. 6156 9 104 6

425 4
=

marks
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The cumulative distribution function for a random variable X is given by

   
F x x x x( ) = −( )





≤ ≤132 2 6
0

0 4
otherwise

Show that the median is 2. 3
replacing qu.9

S4

•1 ss : know where median is
•2 pd : substitute
•3 ic : interpret result

The Primary Method m/s is based on the following generic m/s.
THIS GENERIC M/S MAY BE USED AS AN EQUIVALENCE GUIDE
BUT ONLY WHERE A CANDIDATE DOES NOT USE THE PRIMARY
METHOD OR ANY ALTERNATIVE METHOD SHOWN IN DETAIL IN
THE MARKING SCHEME.

Primary Method : Give 1 mark for each •

Qu. part marks Grade Syllabus Code Calculator class Source
S4 3 AB 4.3.3, 4.3.5, 2.1.3 NC 04/70

   

• ( )• ( )• ( ) ,
1 122 132 2
3 12

2 2 6 22
F medianFF

== × × −( )=  hence median marks= 2 3
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1

Qu. part marks Grade Syllabus Code Calculator class Source
1 a 3 C 1.1.3 CR 04/81

b 1 C 1.1.3

•1  ic : find gradient of a line
•2 ss : know gradient =tan(angle) and apply
•3 pd : process
•4 pd : process  angle=tan-1(angle)

The Primary Method m/s is based on the following generic m/s.
THIS GENERIC M/S MAY BE USED AS AN EQUIVALENCE GUIDE
BUT ONLY WHERE A CANDIDATE DOES NOT USE THE PRIMARY
METHOD OR ANY ALTERNATIVE METHOD SHOWN IN DETAIL IN
THE MARKING SCHEME.

Primary Method : Give 1 mark for each •

(a) The diagram shows line OA with equation x – 2y = 0.The angle between OA and the x-axis is a°.Find the value of a.(b) The second diagram shows lines OA and OB. The angle between thesetwo lines is 30°.Calculate the gradient of line OB correct to 1 decimal place.

3

1

Notes1 Accept any answer in (a)  rounded correctly, so thate.g. if a = 27° (OK)mOB=tan(30+27)° = 1.5
2 A candiate who states     m = tan θ , and does not goon to use it, cannot be awarded •2.
3 Treat   tan 12 26 6 = ⋅ °  as very bad form.
4 In (b) do not penalise “not rounding to 1 d.p.” butaccept any correct answer which rounds to 1.5

3 Common Error no.3

2 Common Error no.2

1 Common Error no.1

   

•• tan
1 122

gradient gradient stated or impl=° =a iied by •3
• tan .
• tan

3 1 12
4

26 6 3
2

− ( ) = °
= marksml 330 26 6 1 5 1+( )° = ⋅. mark

   
m a ma

=− ×° = √= − = √−
2 122 116 6 31

•tan •tan ( ) . •

   
m a ma

= ×° = √= = √−
1 121 45 31

•tan •tan ( ) •

   
m a ma or

=− ×° = √= − =−−
2 122 63 4 631

•tan •tan ( ) . .44 3× •

x

y
O a°

A

x

y

O 30°a°
A

B
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2

Qu. part marks Grade Syllabus Code Calculator class Source
2 a 2 C 3.1.8 CR 04/117

b 5 C 3.1.9, 3.1.11

•1 ic : interpret coordinates to vectors•2 ic : interpret coordinates to vectors•3 ss : know to use eg scalar product•4 pd : process scalar product•5 pd : process length•6 pd : process length•7 pd : process angle

The Primary Method m/s is based on the following generic m/s.
THIS GENERIC M/S MAY BE USED AS AN EQUIVALENCE GUIDE
BUT ONLY WHERE A CANDIDATE DOES NOT USE THE PRIMARY
METHOD OR ANY ALTERNATIVE METHOD SHOWN IN DETAIL IN
THE MARKING SCHEME.

Primary Method : Give 1 mark for each •

P,Q and R have coordinates (1, 3, –1), (2, 0, 1) and (–3, 1, 2) respectively.(a) Express the vectors    QP QR→ →  and  in component form.(b) Hence or otherwise find the size of angle PQR. 25

Alternative Method 1 for •3 and •7

stated or implied by •7

stated or implied by •7

Note1 in (a)For calculating    PQ RQ→ →and , award1 mark (out of 2)2 in (a)Treat e.g.  (–1, 3, –2) as bad form
3 For candidates who do not attempt •7 :the formula quoted at •3 in both methodsmust relate to the labelling in thequestion to earn •3

CONTINUED

   

•
•

1

2

132511
QP
QR
→

→
= −
−







= −






= → 2
3• cos marksPQR QP .QQRQP QR

QP QRQP
QRPQ

→
→ →

→ →
→
→

×
==

=
••
•• ˆ

4
5
6
7

614
27

.

RR marks= °72 0 5.

   

• cos ˆ•••• ˆ

3 2 2 2
4
5
67

2291427
PQR p r qprqrpP

= + −
===QQR marks= °72 0 5.
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2

Qu. part marks Grade Syllabus Code Calculator class Source
2 a 2 C 3.1.8 CR 04/117

b 5 C 3.1.9, 3.1.11

P,Q and R have coordinates (1, 3, –1), (2, 0, 1) and (–3, 1, 2) respectively.
(a) Express the vectors   QP and QR→ →   in component form.(b) Hence or otherwise find the size of angle PQR. 25

3 Common errors no.1

stated or implied by •7
4 Common errors no.2

stated or implied by •7

5 Common errors no.3

stated or implied by •7
6 Common errors no.4

stated or implied by •7

7 Common errors no.5

stated or implied by •7

   

• cos ˆ

•
•

3

4
5

8
14

RPQ PR PQ
PR PQ

PR PQ
PR

= ×
=

=

→ →
→ →

→ →
→

.

.

••
• ˆ . .

6
7

29
66 6 1 1633

PQ
RPQ ormarks a

c

→ =
= ° wwarded deduct per error: 1

   

• cos ˆ

•
•

3

4
5

21
2

PRQ RP RQ
RP RQ

RP RQ
RP

= ×
=

=

→ →
→ →

→ →
→

.

.

99
27
41 4 0 7223

6
7

•
• ˆ . .

RQ
PRQ ormarks

c

→ =
= ° aawarded deduct per error: 1

   

• cos

•
•
•

3

4
5

4
5

QOR OQ OR
OQ OR

OQ OR
OQ

= ×
=−

=

→ →
→ →

→ →
→

.

.

66
7

14
118 6 2 0693

OR
QOR ormarks awar

c

→ =
= °• ˆ . . dded deduct per error: 1

   

• cos

•
•
•

3

4
5

1
11

QOP OQ OP
OQ OP

OQ OP
OQ

= ×
=

=

→ →
→ →

→ →
→

.

.

66
7

5
82 3 1 4363

OP
QOR ormarks awarde

c

→ =
= °• ˆ . . dd deduct per error: 1

   

• cos

•
•

3

4
5

2
11

POR OP OR
OP OR

OP OR
OP

= ×
=−

=

→ →
→ →

→ →
→

.

.

••
• ˆ . .

6
7

14
99 3 1 7334

OR
POR ormarks awar

c

→ =
= ° dded deduct per error: 1



page 8

Higher Maths 2004 Paper 2 Marking Scheme Final

3
Qu. part marks Grade Syllabus Code Calculator class Source
3 4 C,B 1.3.4, 1.1.6 CN 03/85

•1 ss : know/use discriminant
•2 ic : identify discriminant
•3 pd : simplify
•4 ic : complete proof

The Primary Method m/s is based on the following generic m/s.
THIS GENERIC M/S MAY BE USED AS AN EQUIVALENCE GUIDE
BUT ONLY WHERE A CANDIDATE DOES NOT USE THE PRIMARY
METHOD OR ANY ALTERNATIVE METHOD SHOWN IN DETAIL IN
THE MARKING SCHEME.

Primary Method : Give 1 mark for each •

Prove that the roots of the equation    2 3 02x px+ − =  are real for all values of p. 4

1 Alternative Method 1

Note1 Evidence for •1 will more than likely appear atthe •4 stage.2 Treat    b ac2 4 0− >  as bad form

   

•    • ( )•
1 2
2 2
3 2

4 04 2 324
know to show b acpp

− ≥− × × −+••     
4 2

0 4
p is positiveso and roots real mar∆≥ kks

   

• ( ) ( )
•
•

1 2

2 2
3

4 2 34244
x p p
x p p
we nee

= − ± − − × × −
= − ± +

dd pp is positive and so roots rea•   
2

4 2 24 0+ ≥ ll marks4
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4

Qu. part marks Grade Syllabus Code Calculator class Source
4 a 1 C 1.4.3 CN 04/16

b 3 B 1.4.3

•1 ic : state condition for limit
•2 ss : know how to find limit
•3 ic : substitute
•4 pd : process

The Primary Method m/s is based on the following generic m/s.
THIS GENERIC M/S MAY BE USED AS AN EQUIVALENCE GUIDE
BUT ONLY WHERE A CANDIDATE DOES NOT USE THE PRIMARY
METHOD OR ANY ALTERNATIVE METHOD SHOWN IN DETAIL IN
THE MARKING SCHEME.

Primary Method : Give 1 mark for each •

A sequence is defined by the recurrence relation     u kun n+ = +1 3 .
(a) Write down the condition on k for this sequence to have a limit.(b) The sequence tends to a limit of 5 as   n →∞ .  Determine the value of k.

1
3

1 Alternative Method : no.1

Notes1    − ≤ ≤1 1k  does not gain •1butaccept “between –1 and 1” for •1accept  |k| < 1 for •1
– 1 < a < 1 does not gain •1 unless it hasbeen replaced by k in subsequent working in(b)

2 Guess and check :Guessing  k = 0.4 and checking algebraicallythat this does yield a limit of 5 may beawarded 2 marks
3 Guess and check :Guessing  k = 0.4 and checking iterativelythat this does yield a limit of 5 may beawarded 1 mark
4 No working :Simply stating that k = 0.4 earns no marks
5 Wrong formula :Work using an incorrect “formula” leading toa valid value of k may be awarded 1 mark.

   

•  
• " "

1

2

1 1 1
1

− < <
= −

k mark
l b a stated or implied bby

kk
marks

•
•
•

3
3
4

5 3125 3
= −=

   

•  
•

1

2
1 1 13
− < <

= +
k markL kL stated or implied by ••

•
3

3
4

5 5 325 3
= +
=

k
k

marks
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5

Qu. part marks Grade Syllabus Code Calculator class Source
5 a 5 C 1.3.2, 1.3.9 CN 04/96

b 2 C 1.1.6

•1 ss : know to differentiate
•2 pd : differentiate
•3 ss : set derivative = gradient
•4 pd : start to solve
•5 pd : process
•6 pd : process
•7 ic : state equation of tangent

The Primary Method m/s is based on the following generic m/s.
THIS GENERIC M/S MAY BE USED AS AN EQUIVALENCE GUIDE
BUT ONLY WHERE A CANDIDATE DOES NOT USE THE PRIMARY
METHOD OR ANY ALTERNATIVE METHOD SHOWN IN DETAIL IN
THE MARKING SCHEME.

Primary Method : Give 1 mark for each •

The point P(x, y) lies on the curve with equation    y x x= −6 2 3 .
(a) Find the value of x for which the gradient of the tangent at P is 12.
(b) Hence find the equation of the tangent at P.

5
2

1 Common error no.1

Notes1 For 
   
dydx x xx x= −− =12 312 3 12

2
2

followed by a guess of x = 2 and no check, only•1,•2 and •3 can be awarded.2 For 
   
dydx x xx x= −− =12 312 3 12

2
2

followed by a guess of x = 2 and a check that doesin fact yield 12,  •1,•2,•3  and •4 can be awarded.

   

• •
••

1
2 2
3

2
12 312
dydx stated or implied by

x x
=
−xx xxx marksyy

− =−( ) ==
=−

3 123 2 02 5161

2
4 2
5

6
7

••
•• 66 12 2 2= −( )x marks

   

• •
•

1
2 2

2
12 3

√ =
√ −

dydx stated or implied by
x x••• ( )•

3 2
4
5

12 3 03 40 4 2
× − =× −× = =

x xx xx and x maarks awardedx yy x m
•• ( )

6
7 4 3232 12 4 2
√ = ⇒ =√ − = − aarks awarded
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6

Qu. part marks Grade Syllabus Code Calculator class Source
6 a 4 C 3.4.2 CR 04/122
6 b 3 B 3.4.2 CR

•1 ss : expand
•2 ic : equate coefficients
•3 pd : solve for k
•4 pd : solve for a
•5 ss : use transformed function
•6 pd : solve trig equation for “x – a”
•7pd : solve for x

The Primary Method m/s is based on the following generic m/s.
THIS GENERIC M/S MAY BE USED AS AN EQUIVALENCE GUIDE
BUT ONLY WHERE A CANDIDATE DOES NOT USE THE PRIMARY
METHOD OR ANY ALTERNATIVE METHOD SHOWN IN DETAIL IN
THE MARKING SCHEME.

Primary Method : Give 1 mark for each •

(a) Express    3 5cos sinx x°( ) + °( )  in the form    k x a k acos     °− °( ) > ≤ ≤where and0 0 90 .
(b) Hence solve the equation    3 5 4 0 90cos sin  .x x x°( ) + °( ) = ≤ ≤ for

43

1 Alternative Method 1Note1 Using    k x acos( )° + °  etc:candidates may use any form of wave equationto start with, as long as their answer is in theform    k x acos( )− .If it is not, then •4 is not available.
2    k x a x acos cos sin sin+( )  is OK for •1
3    34 34cos cos sin sinx a x a+  is OK for •1
4 Treat    k x a x acos cos sin sin+  as bad formprovided •2 is gained5 Accept answers which round to 5.8 for k at •3
6 For •4, accept any answer which rounds to 597 Using    k a k a acos , sin ,= = =5 3 31leads to .Only marks  •1, •3  and •4 are available

CONTINUED

   

• cos cos sin sin• co
1
2 k x a k x a STATED EXPLICITLYk +ss , sin••

a k a STATED EXPLICITLYka
= ===

3 53459
3
4

4434 59 459
5
6• cos( )•  

marksxx − ° =− =− any one of446 7 46 7 313 312 3 3
⋅ ⋅= ⋅, , .  •7 x marks

    

• : / , ,
• cos .

1
2

3 5 34
34 334

strategy r a triangle
x ++ +

sin .
• cos .cos sin .s

x
x a x

534343 iin tan• a aa marks
( ) == ° and 534 59 4



page 12

Higher Maths 2004 Paper 2 Marking Scheme Final

via a Graphics CalculatorAlternative Method 2

6

Qu. part marks Grade Syllabus Code Calculator class Source
6 a 4 C 3.4.2 CR 04/122
6 b 3 B 3.4.2 CR

(a) Express    3 5cos sinx x°( ) + °( )  in the form    k x a k acos     °− °( ) > ≤ ≤where and0 0 90 .
(b) Hence solve the equation    3 5 4 0 90cos sin  .x x x°( ) + °( ) = ≤ ≤ for

43

2 Common wrong solution 3 Early rounding

   

• cos cos sin sin .• cos
1
2 √ +√ =k x a k x a STATED EXk a 33 55 859

6

3
4

5

, sin .• .•
•

k a STATED EXka
=√ =√ =

√ ccos( )•  – . ,xx any oneof− ° =√ − = 59 459 48 2 486   ⋅⋅√ = ° 2 311 810 8 7 7
, .. ( (•7 x so award marks tiicks)

O 360 x

y

(329.0°,0)

P(239.0°,–5.8)

(59.0°, 5.8)

(–31.0°,0)

y = 3cos(x°)+5sin(x°)

   

• cos cos sin sin•
1
2 √ +k x a k x a STATED EXPLICITLY×× = =√ =k a k a STATED EXPLICITLYk cos , sin• 5 3343

••
• cos( )•  

4

5
6

31
34 31 431

√ =
√ − ° =√ − =

a
xx any on eeofx this mark not , .  . ( 46 7 313 377 7 ⋅× = °•7 )awarded as working easedso award marks5 (( ( )5 ticks

    

•   . , .
1

59 0 5 8annotated on diagrammax at ( ) and   . , .•   min at 239 0 5 8
2

−( )annotated on diagram(( . , )  ( . , )  ( . , )• "−31 0 0 149 0 0 329 0 03 or orfrrom the amplitude from the shif k = 5 84 . "•   " tt 
eg soluti

a markscommunication
= 59 0 45

. "
• : oon will bewhere meets the graphyannot = 46• aated on diagram y• the linewith equationin = 47 ttersection gives .x marks= 12 3 3
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7

Qu. part marks Grade Syllabus Code Calculator class Source
7 3 B 1.3.13 CN 04/87

•1 ic : interpret stationary points
•2 ic : interpret between roots
•3 ic : know     ′ =f cubic parabola( )

The Primary Method m/s is based on the following generic m/s.
THIS GENERIC M/S MAY BE USED AS AN EQUIVALENCE GUIDE
BUT ONLY WHERE A CANDIDATE DOES NOT USE THE PRIMARY
METHOD OR ANY ALTERNATIVE METHOD SHOWN IN DETAIL IN
THE MARKING SCHEME.

Primary Method : Give 1 mark for each •

The graph of the cubic function    y f x= ( )  is shown in thediagram. There are turning points at (1, 1) and (3, 5).Sketch the graph of    y f x= ′( ) . 3

Note1 The evidence  for •1 may be on a diagram or in atable or in words2 For •3, with the intercepts unknown, they must lieon the positive branch of the x-axis3 For a parabola passing through (1, 1) and (3, 5)award ONLY 1 MARK.

O x

y (3, 5)

(1, 1)
y = f (x)

O x

y

(3, 0)(1, 0)

y = f (x)

  

a sketch with the following details•1 only twwo intercepts on the x - axis at 1 and 3fu•2 nnction is + ve between the roots and – ve outtwitha parabola (symmetrical about midpo•3 iint of  x - intercepts), stated or implied by  the accuracy of  the diagram 3 marks
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8

Qu. part marks Grade Syllabus Code Calculator class Source
8 a 4 C 2.4.2, 2.4.4 CN 04/113

b 5 C 2.1.8
c 2 C 1.1.1

•1 ic : interpret circle equation
•2 ic : find gradient
•3 ss : know/find perpendicular  gradient
•4 pd : complete proof
•5 pd : start solving process
•6 ss : know/substitute
•7 pd : arrange in standard form
•8 ss : know how to justify tangency
•9 ic : complete proof
•10 ic : interpret solution from (b)
•11 pd : process distance formula

The Primary Method m/s is based on the following generic m/s.
THIS GENERIC M/S MAY BE USED AS AN EQUIVALENCE GUIDE
BUT ONLY WHERE A CANDIDATE DOES NOT USE THE PRIMARY
METHOD OR ANY ALTERNATIVE METHOD SHOWN IN DETAIL IN
THE MARKING SCHEME.

Primary Method : Give 1 mark for each •

The circle with centre A has equation
   x y x y2 2 12 2 32 0+ − − + = .The line PT is a tangent tothis circle at the point P(5, –1).(a) Show that the equation of this tangent is    x y+ =2 3 .The circle with centre B has equation    x y x y2 2 10 2 6 0+ + + + = .(b) Show that PT is also a tangent to this circle.(c) Q is the point of contact. Find the length of PQ.

4
52

Notes1 •3 is ONLY AVAILABLE if •2 has beenawarded.2 •4 is only available if an attempt has beenmade to find a perpendicular gradient3 completion at •4 :the minimum acceptable would be

   
y xy xy x

+ =− −( )+ =− ++ =
1 52 2 52 3

12

1 Alternative method for •1 to •4

x

y

O A
P

T

x

y

O A
B P

QT

   

• ( , )•••

1
2
3 124

6 1 2Am STATED EXPLICITLYmAP
PQ

==−yy x and complete marksx y
+ =− −( )
= −

1 5 43 2
12

5
6

•• 33 2 10 3 2 2 6 05 30 45 0
2 2

2
−( ) + + −( ) + + =− + =y y y yy y  ••

7
88 solve and get double root tangent⇒−( )•9 5 3y 22

10
11

0 53 380 2

=
= −=• ( , )•  

marksQPQ marks

   

• ( ) ( )• ( )•
1 2 2
2 2
3

3 2 12 3 2 2 32 05 1 0− + − − − + =+ =y y y yydoouble root tangent⇒= − = − × − =• ( )4 3 2 3 2 1 5 4x y markks
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8

4
52

Notes cont4 An “= 0” must appear at either the •6
or •7 stage. Failure to appear will forfeitone of these marks.5 Evidence for (b) may appear in theworking for (c)

5 Common error for (b)

1 Alternative   for •8 and •9

2 Alternative   for (c) (•10 and •11)

3 Alternative Method   for (b) (•5 to •9)

4 Alternative Method for (b) (•5 to •9)

The circle with centre A has equation
   x y x y2 2 12 2 32 0+ − − + = .The line PT is a tangent tothis circle at the point P(5, –1).(a) Show that the equation of this tangent is    x y+ =2 3 .The circle with centre B has equation    x y x y2 2 10 2 6 0+ + + + = .(b) Show that PT is also a tangent to this circle.(c) Q is the point of contact. Find the length of PQ.

x

y

O A
P

T

x

y

O A
B P

QT

   
•8

2
use discriminant,and get zero tangent⇒•9 b −− = −( ) − =4 30 4 5 45 02ac . .

   
• ,8 10 20BP units BQ radius unitsby Pytha= = =•9 ggoras PQ = 80

   

•
•

5 12
6 2 12

2 12
3

3 10 2 3
y x
x x x x
= −( )( ) + −( )( ) + ( ) + −( )(( ) + =+ + =+ =

6 05 30 45 05 3 0
2

2
9

 
( )•

••
7
8 x xx double rooot  tangencyor  tangenc⇒= ⇒b ac2 4 900 4 5 45- - . . yy 5 marks

   

• ( , )• : ( )
5
6 5 11 2 5

2 9
centre Bdiam y x
x

= − −+ = +
+ =•7 33 23 39 9 30 6 6 0 5

9

−
= − + − + + =

x
Qcheck marks

•8 ( , )• :

   

••  
5
6 2 2

2 32 3 10 2 3 2 6 0× = −√ −( ) + + −( ) + + =x yy y y y•7
( )( )•

√ + − =√ + − =√
5 10 15 05 3 1 0

2

9
y yy y• interse

8
ccts in two pts ( =1 and =-3) not a tgty ym ⇒4 aarks awarded
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Qu. part marks Grade Syllabus Code Calculator class Source
9 a 3 AB 1.3.15 CN 04/n

b 5 C 1.3.15

•1 ss : use area facts
•2 ss : use volume facts
•3 ic : complete proof
•4 pd : arrange in standard form
•5 pd : differentiate
•6 ss : set derivative to zero
•7 pd : process
•8 ic : justification

The Primary Method m/s is based on the following generic m/s.
THIS GENERIC M/S MAY BE USED AS AN EQUIVALENCE GUIDE
BUT ONLY WHERE A CANDIDATE DOES NOT USE THE PRIMARY
METHOD OR ANY ALTERNATIVE METHOD SHOWN IN DETAIL IN
THE MARKING SCHEME.

Primary Method : Give 1 mark for each •

An open cuboid measures  internally x units by 2x uits by h units and has aninner  surface area of 12 units2.(a) Show that the volume, V units3, of the cuboid is given by
   V x x x( ) = −( )23 26 .

(b) Find the exact value of x for which this volume is a maximum. 35

Alternative  for •1, •2 and •3

Notes1 Do not penalise the non-appearance of –√2 at the •7
stage.

2     d xdx x22 4 0=− < ⇒ maximum  may be accepted for •8.

x
2x

h

   

•••
1 2
2
3 12 26

2 2 4 1222 2

A x xh xhV x x hV x x
= + + == × ×= × =− && 

•••

complete marksV x xxdVdx

344 2
4 23 3
5 2
6

= −= −
ddVdx = 0• STATED EXPLICITLY

77
8

2 2 2 20
xx vedVdx

= < >+•
/ \−− vetgt max 5 marks

   

•••
1 2
2 12 263 12 2

2 2 4 12
2

2
2

x xh xhhV x x
xx x

+ + === × ×
−

−66 3x complete marks= & 
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10

Qu. part marks Grade Syllabus Code Calculator class Source
10 a 3 C 3.3.4 CR 04/121

b 4 AB 3.3.4

•1 ss : substitute
•2 pd : change the subject
•3 pd : process exponential power
•4 ic : interpret half life
•5 pd : process
•6 ss : switch to logarithmic form
•7 pd : solve logarithmic equation

The Primary Method m/s is based on the following generic m/s.
THIS GENERIC M/S MAY BE USED AS AN EQUIVALENCE GUIDE
BUT ONLY WHERE A CANDIDATE DOES NOT USE THE PRIMARY
METHOD OR ANY ALTERNATIVE METHOD SHOWN IN DETAIL IN
THE MARKING SCHEME.

Primary Method : Give 1 mark for each •

The amount At micrograms of a certain radioactive substance remaining after t years decreases
according to the formula    A Aet t= −0 0 002. , where A0 is the amount present initially.
(a) If 600 micrograms are left after 1000 years, how many micrograms were present initially?(b) The half-life of a substance is the time taken for the amount to decrease to half of itsinitial amount. What is the half-life of this substance?

3
4

Notes1 Accept any correct answer which rounds to 4430.For any other answer, rounding must be indicated.2 A trial and improvement approach :
For    600 0 2= −Ae  award •1
For eg    4000 5414500 609

2
2ee
−
− ==leading to an answer which rounds to 4430, award •3

3 At •4, A0 may be replaced by any real number4 For (b) an answer obtained by trial and improvementwhich rounds to 346 or 347 may be awarded 1 mark.

1 Alternative method for (a)

   

•
•
•

.

.

1 0 0 002 1000
2 0 0 002 1000
3

00 600
4
6 =

=
− ×

− ×
Ae

A e4433 3
0 5

4 12 0 0 0 002
5 0 002

•• .•
.

.
marksA Aee

t
t

==
−

−
66
7 0 002 0 5347 4
− ==. ln .•  tt marksyears  

   

•• ln ln ln
.

.
1 0 0 002 1000
2 0 0 002

600 00== −
− ×

− ×
AeA e6 11000

3 0 4433 3• A marks=
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Qu. part marks Grade Syllabus Code Calculator class Source
11 8 A 2.1.0, 2.1.9 CN 04/110

11

•1 ss : find intersections
•2 pd : process quadratic to solution
•3 ss : decide on appropriate areas
•4 ss : know to integrate
•5 ic : state limits
•6 pd : integrate
•7 pd : evaluate using limits
•8 pd : evaluate area

The Primary Method m/s is based on the following generic m/s.
THIS GENERIC M/S MAY BE USED AS AN EQUIVALENCE GUIDE
BUT ONLY WHERE A CANDIDATE DOES NOT USE THE PRIMARY
METHOD OR ANY ALTERNATIVE METHOD SHOWN IN DETAIL IN
THE MARKING SCHEME.

Primary Method : Give 1 mark for each •

An architectural feature of a building is a wall with archedwindows. The curved edge of each window is parabolic.The second diagram shows one such window. The shaded partrepresents the glass.The top edge of the window is part of the parabola with
equation    y x x= −2 12 2 .
Find the area in square metres  of the glass in one window. 8

1 Alternative  MethodNotes1 The first two marks may be obtained asfollows:Guess x = 1 and check that y = 1.5, award •1
Guess x = 3 and check that y = 1.5, award •2

2 In the Primary method, •3 is clearly notavailable for subtracting the wrong wayround.•8 will also be lost for statements such as

  
− =−− =

23 232323 23
so ignore the negativesqu uunits•8 can still be gained for statements such as

  …− =23 23and so the area

y

O x

0·5 m
1·5 m

4 m

   

•• , • " "
1 12 2
2
3

2 1 51 3x xx xsplit area up sta
− = ⋅= = tted or implied by
x x dx

•
•
• .

4
4 12 2 32
5

2 − −( )⌠⌡
...

•
• . .

1
3

6 2 16 3 32 1
3

7 2 16 3 323 3
∫
− − − −
dx

x x x
33 1 1 1

8
2 16 3 328

( )− − −( ). .• 23 marks

   

•• , 
•
•

1 12 2
2
3 12 2
4

2 1 51 3
2

x xx x
x x dx
− = ⋅= =
−( )⌠⌡

chooose limits,  and : 0 ≤  ≤  ≤ 4a b a bx•5 2 16− xx
x x a

b
3

6 2 16 3
  − • evaluate for chossen values of andstate areas to be a a b•7 ddded/subtracted 
23

st imp by
marks

/ ••
8

8
8
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replacing qu.2

S1

•1 ic : define simulation
•2 pd : process simulation
•3 pd : find probability
•4 ic : comment

The Primary Method m/s is based on the following generic m/s.
THIS GENERIC M/S MAY BE USED AS AN EQUIVALENCE GUIDE
BUT ONLY WHERE A CANDIDATE DOES NOT USE THE PRIMARY
METHOD OR ANY ALTERNATIVE METHOD SHOWN IN DETAIL IN
THE MARKING SCHEME.

Primary Method : Give 1 mark for each •

Qu. part marks Grade Syllabus Code Calculator class Source
S1 a 2 C 4.2 CR 04/124

b 2 C 4.2

A die has three red faces, two blue faces and one yellow face. An experiment consists of noting theuppermost colour after a roll of the die.Random Numbers
2 7 9 8 9   6 4 7 2 8   1 0 7 4 4   0 8 3 9 6   5 6 2 4 2

9 0 9 8 5   2 8 8 6 8   9 9 4 3 1   5 0 9 9 5   2 0 5 0 7(a) Use the given random numbers to simulate 18 trials of the experiment. Explain your strategy.(b) How closely do the results of your simulation agree with the theoretical probability ofobtaining blue?
2
2

   

•••
1
2 define simulationresults of simulation33 133

Pcf simulation P( )• (blue bltheoretical = uue markserimentalexp )   with 13 4
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replacing qu.6

S2

•1 ic : estimate from graph•2 ic : state n•3 pd : process•4 pd : process•5 pd : determine regression coefficients•6 pd : determine regression coefficients•7 ic: state regression equation•8 pd : use regression equation•9 ic : interpret results

The Primary Method m/s is based on the following generic m/s.
THIS GENERIC M/S MAY BE USED AS AN EQUIVALENCE GUIDE
BUT ONLY WHERE A CANDIDATE DOES NOT USE THE PRIMARY
METHOD OR ANY ALTERNATIVE METHOD SHOWN IN DETAIL IN
THE MARKING SCHEME.

Primary Method : Give 1 mark for each •

Qu. part marks Grade Syllabus Code Calculator class Source
S2 a 1 B 4.4.2 CR 04/131

b 6 B 4.4.2
c 2 A 4.4.2

As part of a study on intensive exercise, a sportsscientist recorded the peak heart rates of a randomselection of sixteen volunteers of different ages who tookregular exercise. The linear regression equation wascalculated for the data shown in the scatter diagram andfound to be    y x= − ⋅209 0 727 .However after considering the scatter diagram for the data, it was realised that one piece ofdata had been misrecorded and this volunteer's data was ignored.(a) State the approximate age of the volunteer whose data was ignored.(b) Calculate the new regression equation using the values   Σ Σ Σ Σ Σx x y y xy= = = =509 18 477 2738 501 1922 2, , , , == 91 694 .(c) Comment on the difference this makes to the prediction for the average peak heart rate ofa 45 year old volunteer.
1
6
2

Peak heartrate y(beats perminute)
160 20 30 40 50Age x (years)

180
200

   

•
•••

1
23
4

48 1151204 931215 47
marknSSxx

xy
== ⋅=− ⋅••••

567
2171 01217 1 01 6

a
•8

==− ⋅= − ⋅by x marksestolld newest= =176 1729 , • removing outlier improvves estimate 2 marks
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replacing qu.10

S3

•1 ss : use approp. strategy P(Pass) or 1 – P(fail)
•2 pd : process
•3 pd : process all pass
•4 pd : process one fail
•5 pd : process all fail

The Primary Method m/s is based on the following generic m/s.
THIS GENERIC M/S MAY BE USED AS AN EQUIVALENCE GUIDE
BUT ONLY WHERE A CANDIDATE DOES NOT USE THE PRIMARY
METHOD OR ANY ALTERNATIVE METHOD SHOWN IN DETAIL IN
THE MARKING SCHEME.

Primary Method : Give 1 mark for each •

Qu. part marks Grade Syllabus Code Calculator class Source
S3 a 2 B 4.2.7 CN 04/126

b 32 B 4.2.10

The selection procedure for a Police force consists of 3 independent tests, Intelligence(I),Fitness (F) and Communication(C). The outcome of each test is an independent event andis either pass or fail. A candidate must pass all three tests to enter training.It has been established that the probability of failing each test is as follows:Test I F CP(failing) 0·2 0·6 0·3(a) Calculate the probability that a candidate will be selected for training.(b) Five candidates are being tested for selection. Find the probability that(i) all five candidates will be accepted(ii)  all five candidates will be rejected.

2

3

   

• ( )•   
1
2 28125

0 8 0 4 0 7224 2
P selected0 = ⋅ × ⋅ × ⋅⋅ or mmarks

not selected•• (   )
3 5
4

0 224 0 0005641⋅ = ⋅ =P 00 7760 776 0 281 3
5 5

.• . = ⋅ marks
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replacing qu.10
S4

•1 ic : state requirement for pdf
•2 ic : state requirement for pdf
•3 pd : complete proof

The Primary Method m/s is based on the following generic m/s.
THIS GENERIC M/S MAY BE USED AS AN EQUIVALENCE GUIDE
BUT ONLY WHERE A CANDIDATE DOES NOT USE THE PRIMARY
METHOD OR ANY ALTERNATIVE METHOD SHOWN IN DETAIL IN
THE MARKING SCHEME.

Primary Method : Give 1 mark for each •

Qu. part marks Grade Syllabus Code Calculator class Source
S4 3 A 4.3.4 CN 04/129

Show that the diagram represents a probabilty densityfunction for a continuous random variable X. 3O

y

x1 4 7
15

   

••
1
2 function above axistotal area must  b x −ee 1•3 12 15 15 12 15110 610 310

1 3 31 3
× × + × + × ×= + + = maarks


