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1. Given that
3x' —2x —5x* -4 dx + e
5 Eax2+bx+c+2—, x # £2
x -4 x -4
find the values of the constants a, b, ¢, d and e.
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Question Scheme Marks
Number

1 3 —2x+7

x*(+0x) — 4) 3x* —2x* —5x” 4+ (0x)—4
3x' +0x° —12x7
—2x” +7x* +0x
—2x" + 0x* +8x
7x" —8x—4
7x° +0x—28
—8x+24

By Division

X (+0x) — 4) 3x' —2x" —5x + (0x)— 4

Long division as far as 3x' +0x° —12x° M1

Twoof b=—-2 ¢=7 d=-8 e=24 | Al
Allfourof b=—-2 ¢=7 d=-8 e=24 | Al

(4 marks)
Notes for Question 1
Bl Stating @ = 3. This can also be scored by the coefficient of x* in 3x° —2x +7
Ml Using long division by x* —4 and getting as far as the ‘x’ term. The coefficients need not be correct.

Award if you see the whole number part as ...x> +...x following some working. You may also see this
in a table/ grid.
Long division by (x+ 2)will not score anything until (x —2)has been divided into the new quotient. It is

very unlikely to score full marks and the mark scheme can be applied.
Al Achievingtwoof b=—2c=7Td=—-8 e=24.

The answers may be embedded within the division sum and can be implied.
Al Achieving allof b=—-2c=7d=—8ande=24

Accept a correct long division for 3 out of the 4 marks scoring BIM1A1A0Q

Need to see a=..., b=..., or the values embedded in the rhs for all 4 marks
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Question

Number Scheme Marks

Altl

By
Multiplicat | * 3x* —2x* —5x* —4 = (ax® +bx+¢)(x* —4) + dx+e
ion

Compares the x* terms a =3 | Bl

Compares coefficients to obtain a numerical value of one further constant M1
-2=b, -5=-4da+c=c=..,

Twoof b=—2 ¢=7 d=-8 e=24 | Al
Allfourof b=—2 ¢=7 d=-8 e=24 | Al

(4 marks)
Notes for Question 2
Bl Stating @ = 3. This can also be scored for writing 3x* = ax"
Ml Multiply out expression given to get *. Condone slips only on signs of either expression.

Then compare the coefficient of any term (other than x*) to obtain a numerical value of one further
constant. In reality this means a valid attempt at either b or ¢
The method may be implied by a correct additional constant to a.

Al Achievingtwoof b=—2c=7d=—-8 e=24

Al Achieving allof b=—-2c¢=7d=—-8ande=24
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2. Given that
f(x)=Inx, x>0

sketch on separate axes the graphs of

@H  y=1fx),

(i) »= e,

(i) y=—f(x—4).

Show, on each diagram, the point where the graph meets or crosses the x-axis.

In each case, state the equation of the asymptote.

(7

. J

— NN 0 O 0
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2(i) y T In graph crossing x axis at (1,0) | Bl

and asymptote at x=0

Qo (1,00 z

vt Shape including cusp | B1ft

2(ir) Touches or crosses the x axis at (1,0) | BIft

Asymptote given as x=0 | Bl

v

9] (L0 Y

Shape | Bl

Crosses at (5, 0) | B1ft
2(iii)

Asymptote given as x=4 | Bl

(7 marks)
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Notes for Question 2
(1) Bl Correct shape, correct position and passing through (1, 0).
Graph must ‘start’ to the rhs of the y - axis in quadrant 4 with a gradient that is large. The gradient
then decreases as it moves through (1, 0) into quadrant 1. There must not be an obvious maximum
point but condone ‘slips’. Condone the point marked (0,1) on the correct axis. See practice and
qualification for clarification. Do not with hold this mark if (x=0) the asymptote is incorrect or not
given.

(i) B1ft  Correct shape including the cusp wholly contained in quadrant 1.
The shape to the rhs of the cusp should have a decreasing gradient and must not have an
obvious maximum.. The shape to the lhs of the cusp should not bend backwards past (1,0)
Tolerate a ‘linear’ looking section here but not one with incorrect curvature (See examples sheet (ii)
number 3. For further clarification see practice and qualification items.
Follow through on an incorrect sketch in part (i) as long as it was above and below the x
axis.

Bift The curve touches or crosses the x axis at (1, 0). Allow for the curve passing through a
point marked ‘1’ on the x axis. Condone the point marked on the correct axis as (0, 1)
Follow through on an incorrect intersection in part (i).

B1 Award for the asymptote to the curve given/ marked as x = 0. Do not allow for it given/
marked as ‘the y axis’. There must be a graph for this mark to be awarded, and there must be an
asymptote on the graph at x = 0. Accept if x=0 is drawn separately to the y axis.

(iif)

Bl Correct shape.
The gradient should always be negative and becoming less steep. It must be approximately infinite at
the /i end and not have an obvious minimum. The lh end must not bend ‘forwards’ to make a C shape.
The position is not important for this mark. See practice and qualification for clarification.

Bl1ft  The graph crosses (or touches) the x axis at (5, 0). Allow for the curve passing through a
point marked ‘5’ on the x axis. Condone the point marked on the correct axis as (0, 5)

Follow through on an incorrect intersection in part (i). Allow for ((i) + 4,0)

B1 The asymptote is given/ marked as x = 4. There must be a graph for this to be awarded and
there must be an asymptote on the graph (in the correct place to the rhs of the y axis).

If the graphs are not labelled as (i), (ii) and (iii) mark them in the order that they are given.
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Examples of graphs in number 2

Part (i)
Condoned Not condoned Condone
‘r 4 P vaxis

»

/(0,1) . 1 1

v
v

Part (ii)

J1,1,1 0,1,1, s 0,10,

x=0 x=0 x=0

Example of follow through in part (ii) and (iii)

(i) BO (i) B1tB1ftBO (iii) BOB1ftBO
A A

v

v
v
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3. Given that
2cos(x + 50)° = sin(x + 40)°

(a) Show, without using a calculator, that

tan x° = %tan 40°

C))
(b) Hence solve, for 0 < 8 <360,
2c0s(20 + 50)° = sin(20 + 40)°
giving your answers to 1 decimal place.
(C))

Leave )
blank

— R0 0 0
P 4 3 01 6 A 0 8 3 2
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3(a) 2 cos xcos 50 —2sin x sin 50 = sin x cos 40 + cos x sin 40 M1
sin x(cos 40+ 2sin 50) = cos x(2 cos 50 —sin 40)
+cosx = tan x(cos40+2sin50) = 2cos 50 —sin 40 M1
2c0s50—sin40
tanx = cos Sl.n , (or numerical answer awrt 0.28) Al
cos40+2sin50
States or uses cos50 = sin40 and cos40 =sin50 and so tan x° = %tan 40° * cao | Al *
4
(b) Deduces tan 26 = +tan 40 Ml
20 = 15.6 so 6@= awrt7.8(1)One answer | Al
Also 26 = 195.6,375.6,555.6 =6 =.. M1
O =awrt7.8,97.8, 187.8,277.8 All4 answers | Al
4
[8 marks ]
Alt1
2cos xcos 50 —2sin xsin 50 = sin x cos 40 + cos x sin 40 M1
3(a)
2cos xsin40—2sin xcos40 = sin xcos 40 + cos xsin 40
+cosx = 2sin40—2tan x cos 40 = tan x cos 40 +sin 40 MIl
in 40 . 1
tan x = sin ( or numerical answer awrt 0.28), = tanx = —tan 40 ALAL
3cos40 3
Alt 2
2cos(x +50) = sin(x +40) = 2sin(40 — x) = sin(x + 40)
3(a)
2cos xsin40—2sin xcos40 = sin xcos 40 + cos xsin 40 Ml
+cosx = 2sin40—2tan x cos 40 = tan x cos 40 + sin 40 Ml
in 40 ) 1
tan x = —0 ( or numerical answer awrt 0.28), = tan x = —tan 40 ALAI
3cos40 3




Summer 2013 www.mystudybro.com Mathematics C3
Past Paper (Mark Scheme) This resource was created and owned by Pearson Edexcel 6665

Notes for Question 3

(a)

MI Expand both expressions using cos(x + 50) = cos x cos 50 —sin xsin 50 and
sin(x 4 40) = sin x cos 40 4 cos x sin 40 . Condone a missing bracket on the lhs.

The terms of the expansions must be correct as these are given identities. You may condone a sign error
on one of the expressions.
Allow if written separately and not in a connected equation.

Ml Divide by cos x to reach an equation intan x .
Below is an example of M1M1 with incorrect sign on left hand side
2cosxcos 50+ 2sin xsin 50 = sin x cos 40 + cos x sin 40
= 2c0s50+ 2 tan xsin 50 = tan x cos 40 + sin 40
This is independent of the first mark.

~ 2¢0s50—sin40

cos40+2sin 50
Accept for this mark tan x = awrt 0.28... as long as M1M1 has been achieved.

Al tan x

Al*  States or uses c0s50=sin40 and cos40=sin50 leading to showing

_2¢0s50-sin40  sin40 =ltan40

 c0s40+2sin50 3cos40 3

tan x

This is a given answer and all steps above must be shown. The line above is acceptable.
Do not allow from tan x = awrt 0.28...

(b)
M1 For linking part (a) with (b). Award for writing tan 26 =1 tan 40
Al Solves to find one solution of & which is usually (awrt) 7.8

M1 Uses the correct method to find at least another value of @ . It must be a full method but can be implied
by any correct answer.

180 + theira 360+ theira 540 + theira
Accept 0= 5 , (or) 5 ,(or)——

Al Obtains all four answers awrt 1dp. 8 =7.8,97.8, 187.8,277.8 .
Ignore any extra solutions outside the range.

Withhold this mark for extras inside the range.
Condone a different variable. Accept x=7.8, 97.8, 187.8, 277.8

Answers fully given in radians, loses the first A mark.
Acceptable answers in rads are awrt 0.136, 1.71, 3.28, 4.85
Mixed units can only score the first M 1
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4. f(x) = 25x%* — 16, xeR
(a) Using calculus, find the exact coordinates of the turning points on the curve with
equation y = f(x).
)
. . 4
(b) Show that the equation f(x) = 0 can be written as x = ig e
1)
The equation f(x) = 0 has a root @, where a = 0.5 to 1 decimal place.
(c) Starting with x; = 0.5, use the iteration formula
4 —X
T = 5
to calculate the values of x, x, and x,, giving your answers to 3 decimal places.
3)
(d) Give an accurate estimate for a to 2 decimal places, and justify your answer.
(2)
g J
12

P 4 3 01 6 A0 1 2 3 2




Summer 2013 www.mystudybro.com
Past Paper (Mark Scheme)

This resource was created and owned by Pearson Edexcel

Mathematics C3

6665
Question Scheme Marks
Number

4(a) f'(x) =50x"e*" +50xe™ oe. Mlal
Puts f'(x)=0to give x =-1 and x = 0 or one coordinate dM1A1
Obtains (0,-16)and (-1, 25¢-16) CSO | Al
()
2 2x _ 2 _ 16 —2x _ 4 —x
(b) Puts 25x°¢™ =16 =0=x"=—e :>x—4_r§e B1*
1)
. 4 .
(c) Subs x,= 0.5 into x = ge = x, = awrt 0.485 MI1A1
= x, =awrt 0.492, x, = awrt 0.489 Al
@)
(d) o =10.49 Bl
£(0.485) = —0.487, £(0.495) = (+)0.485, sign change and deduction Bl
2)
(11 marks)
Notes for Question 4
No marks can be scored in part (a) unless you see differentiation as required by the question.
(a)

M1 Uses vu'4+uv'. If the rule is quoted it must be correct.

It can be implied by their u =..,v=...,u'=...,v'=... followed by their vu'+uv'
If the rule is not quoted nor implied only accept answers of the form Ax’e”* + Bxe**
Al f'(x)=50x"e” +50xe”".
Allow un simplified forms such as f'(x) = 25x° x 2e** + 50x x e**
dM1 Sets f'(x) =0, factorises out/ or cancels the e** leading to at least one solution of x
This is dependent upon the first M1 being scored.
Al Both x=-1and x =0 or one complete coordinate . Accept (0,-16)and (-1, 256_2-16> or
(—1, awrt — 12.6)
Al

CSO. Obtains both solutions from differentiation. Coordinates can be given in any way.
25
x=-1 . 0 —

the ‘pairs’ must be correct and exact.

16, —16 or linked together by coordinate pairs (0,—16) and (—1, 256'2—16) but
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Notes for Question 4 Continued

(b)
Bl

(©)
M1

Al
Al
(d)

B1
B1

This is a show that question and all elements must be seen
Candidates must 1) State that f(x)=0 or writes 25x°e’* =16 =0 or 25x°e’* =16
2) Show at least one intermediate (correct) line with either
6 —2x 16 —2x

x” or x the subject. Eg x* =1—e , x=,—e ™" oe
25 25

or square rooting 25x°e”* =16 = 5xe* = +4
or factorising by DOTS to give (5xe™ +4)(5xe* —4)=0

4
3) Show the given answer x = ige

-X

Condone the minus sign just appearing on the final line.

A ‘reverse’ proof is acceptable as long as there is a statement that f(x)=0

: , 4
Substitutes x,= 0.5 into x=ge =X =....

4
This can be implied by x, = ge_o's , or awrt 0.49

x, = awrt 0.485 3dp. Mark as the first value given. Don’t be concerned by the subscript.
x, =awrt 0.492, x, = awrt 0.489 3dp. Mark as the second and third values given.

States o = 0.49
Justifies by

either calculating correctly £(0.485) and £(0.495)to awrt 1sf or 1dp,

£(0.485) = —0.5,£(0.495) = (4)0.5 rounded
£(0.485) = —0.4, £(0.495) = (+) 0.4 truncated

giving a reason — accept change of sign, >0 <0 or £(0.485) x £(0.495) <0

and giving a minimal conclusion. Eg. Accept hence root or o0 = 0.49

A smaller interval containing the root may be used, eg f(0.49) and
£(0.495). Root=0.49007

or by stating that the iteration is oscillating

or by calculating by continued iteration to at least the value of x4=awrt 0.491 and

stating (or seeing each value round to) 0.49
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( LeaveN
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5. Given that
x = sec? 3y, O<y<%
dr .
(a) find 4 in terms of y.
4 @)
(b) Hence show that
dy 1
==
dx 6x(x —1)?
C))
'y
(c) Find an expression for o in terms of x. Give your answer in its simplest form.
C))
_ J

— R0 A 0 OO
P 4 3 01 6 A 0 1 6 3 2
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5 £—2x3sec3 sec3ytan3 —(6secz3 tan 3 ) oe S5103Y MIAI 2
(@) 4 ysec3ytan3y ytan3y cos’ 3y (2)
M1
Uses d_y = L to obtain Y_ 5 !
(b) dx dr dx 6sec’3ytan3y
dy
tan’3y =sec’3y—1=x-1 Bl
Uses sec’3y=x and tan’3y=sec’3y—1=x-1 to get Y o %injustx. MI1
dx dy
dy 1
= a = CSO Al* (4)
6x(x—1)2
2 _ _1) 1)
© d g/: 0—[6(x 1)2 +3x(x—1) ?] MIA1
dx 36x°(x—1)
d’y 6—-9x 2-3x
2 = > 3 = 5 3 dMlAl
dx”  36x’(x-1?  12x°(x-1)?
(4)
(10 marks)
Altl dx )
x=(cos3y)”? = —=-2(cos3y)” x—3sin3y MI1A1
to 5(a) dy
Alt 2 &
x=sec3yxsec3y=>-—=sec3yx3sec3ytan3y+sec3yx3sec3ytan3y MIAl
to5(a) dy
Alt 1 dzy _3 2 _1
=l D=0 (=D (= 1) ] MIAl
To5(c) dx
= Lx2(x=1) 7 [x(=1) + () (x=1)] dM1
= #5x7(x=1)[2-3x] 0e Al
(4)
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Notes for Question 5
(a)
Ml Uses the chain rule to get Asec3ysec3ytan3y = (A sec’ 3y tan 3y) .
There is no need to get the lhs of the expression. Alternatively could use
the chain rule on (cos3y)™> = A(cos3y) > sin3y
N :
or the quotient rule on ! > = tAcos3y Sl? 3y
(cos3y) (cos3y)
Al 3 =2x3sec3ysec3ytan3y or equivalent. There is no need to simplify the rhs but
Y
both sides must be correct.
(b)
d 1 d dx
Ml Uses & to get an expression for i . Follow through on their —
dx dx dx dy
dy
Allow slips on the coefficient but not trig expression.
Bl Writes tan®3y =sec’3y—1 or an equivalent such as tan3y = +/sec’*3y —1 and
1
uses x =sec’ 3y to obtain either tan’3y =x—1 or tan3y =(x—1)2
All elements must be present.
Jx
Accept 3y Jx—1 cos3y=%:>tan3y=«/x—1
X
1
If the differential was in terms of sin3y,cos3y it is awarded for sin3y = f/:l
X
d
M1 Uses sec’3y=x and tan’3y =sec’3y—1=x—1 orequivalent to get — in
just x. Allow slips on the signs in tan”3y =sec’3y —1.
It may be implied- see below
Al* CSO. This is a given solution and you must be convinced that all steps are shown.
Note that the two method marks may occur the other way around
dx > . d 1
Eg. d—=6sec2 3ytan3y =6x(x—1)? => L=~
Scores the 2™ method
Scores the 1% method
The above solution will score M1, BO, M1, AO
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Notes for Question 5 Continued
Example 1- Scores 0 marks in part (b)

dx 2 dy 1 1 1
—=6sec’3ytan3y = —= > = = -
dy dx  6sec’3xtan3x  gsec?3xv/sec?3x—1 6x(x—1)2
Example 2- Scores MIBIM1AO
dx 2 dy 1 1 1
—=2sec’3ytan3y = —= = =
dy dx 2sec’3ytan3y 2gec? 3yysec’ 3y -1 2x(x—l)%

(c) Using Quotient and Product Rules
' ' 1

M1  Uses the quotient rule uwith u =1and v = 6x(x—1)? and achieving
v

1 1
u'=0andv'= A(x—1)* + Bx(x—1) 2.
If the formulae are quoted, both must be correct. If they are not quoted nor implied by their
working allow expressions of the form

% _0-[AG=D' +Bx(x=D] | 0- A £ Bre-1y !
[ 1 jz - Cx*(x-1)
6x(x—1)2

d%y  0—[6(x—1)* +3x(x—1)*]
dx® 36x%(x—1)

Al Correct un simplified expression oe

1
dM1  Multiply numerator and denominator by (x —1)2 producing a linear numerator which is then

simplified by collecting like terms.
1

Alternatively take out a common factor of (x — 1)75 from the numerator and collect like terms from the

linear expression
This is dependent upon the 1* M1 being scored.

d’y 2-3x

= —0¢
12x°(x—1)?

Al Correct simplified expression
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Notes for Question 5 Continued
(c) Using Product and Chain Rules

d 1 -2 -
Ml Writes 2 =— -~ = Ax"'(x—1) 2and uses the product rule with # or v= Ax"" and

1
6x(x—1)?
1
voru=(x—1) 2. If any rule is quoted it must be correct.

If the rules are not quoted nor implied then award if you see an expression of the form
3 1

(x—l)_5 xBx'+C(x—1) 2 xx7

. }*{ =4 CDE-D T+ DD

_3
dM1  Factorises out / uses a common denominator of x (x—1) ? producing a linear factor/numerator which
must be simplified by collecting like terms. Need a single fraction.

2

Al Correct simplified expression de; == Ex’z (x— 1)7%[2 -3x] oe

(c) Using Quotient and Chain rules Rules
1

M1  Uses the quotient rule uwith u=(x—1) 2 and v = 6x and achieving
v

3
u'=A(x—1) 2andv'=B.
If the formulae is quoted, it must be correct. If it is not quoted nor implied by their working allow an
expression of the form

Y Cx(x=1)7 —D(x-1)"
Ex*

W 6xx—;(x—1)_2—(x—l)_;x6
) (6x)

dM1  Multiply numerator and denominator by (x— l)5 producing a linear numerator which is then

Al Correct un simplified expression

simplified by collecting like terms.
3

Alternatively take out a common factor of (x — 1)75 from the numerator and collect like terms from the
linear expression
This is dependent upon the 1* M1 being scored.
d’y  2-3x d’y  (2-3x)x7(x-1)*
P P T 12

Al Correct simplified expression
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Notes for Question 5 Continued

()
M1

M1

Using just the chain rule

d 1 1 1
Writes — = = o= (36x” —36x”) 2 and proceeds by the chain rule to

T 1
6x(x—1)2 (36x° —36x%)?

_3
A(36x> —=36x%) 2(Bx* —Cx).
Would automatically follow under this method if the first M has been scored




Summer 2013

www.mystudybro.com

Mathematics C3

e Past Paper This resource was created and owned by Pearson Edexcel 6665
( LeaveN
blank
6. Find algebraically the exact solutions to the equations
(a) In(4 —2x)+1In(9 —3x) =2In(x + 1), -1 <x<2
)
(b) 2x e3x-%—1 - 10
. ) a+Inb )
Give your answer to (b) in the form nd where a, b, ¢ and d are integers.
c
(6))
. J
20

P 4 3 01 6 A 0 2 0 3 2
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6(a)
In(4-2x)(9 —3x),= In(x +1) M1, M1
S0 36 -30x+6x" =x"+2x+1 and 5x° —=32x+35=0 Al
2 : 7 .
Solve  5x°—=32x+35=0 to give x = g oe (Ignore the solution x=5) | M1Al

(®)

(b) Take log.’s to give In2*+lne™"' =In10 Ml

xIn2+(3x+1)lne=1In10 Ml

x(In2+3Ine) =In10—Ine = x=.. dM1
and uses Ine = 1 M1
—1+Inl0
__rmy Al
3+In2
(%)
Note that the 4™ M mark may occur on line 2

(10 marks)

Notes for Question 6

(a)

Ml Uses addition law on lhs of equation. Accept slips on the signs. If one of the terms is taken over to the rhs

1t would be for the subtraction law.

Ml Uses power rule for logs write the 2In(x +1) term as In(x +1)*. Condone invisible brackets

Al Undoes the logs to obtain the 3TQ =0. 5x” —32x +35 = 0. Accept equivalences. The equals zero may
be implied by a subsequent solution of the equation.

Ml Solves a quadratic by any allowable method.
The quadratic cannot be a version of (4 —2x)(9 —3x) = 0 however.

Al Deduces x = 1.4 or equivalent. Accept both x=1.4 and x=5. Candidates do not have to eliminate x=5.
You may ignore any other solution as long as it is not in the range —1 < x < 2 . Extra solutions in the
range scores AQ.
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Notes for Question 6 Continued

(b)

M1 Takes logs of both sides and splits LHS using addition law. If one of the terms is taken to the other side
it can be awarded for taking logs of both sides and using the subtraction law.

M1 Taking both powers down using power rule. It is not wholly dependent upon the first M1 but logs of
both sides must have been taken. Below is an example of MOM1

In2*xIne™"' =In10 = xIn2x(3x+1)Ine=1In10

dM1 This is dependent upon both previous two M’s being scored. It can be awarded for a full method to
solve their linear equation in x. The terms in x must be collected on one side of the equation and factorised. You
may condone slips in signs for this mark but the process must be correct and leading tox = ...

Ml Uses In e = 1. This could appear in line 2, but it must be part of their equation and not just a
statement.
: : 3x+1 10
Another example where it could be awarded is e = > =3x+1=..

Al Obtains answer x=_1+1“10=[1nlo_1 _[log.10-11 . 5o NOT ISW HERE
3+In2 3+In2 3+log, 2

Note 1: If the candidate takes logio ’s of both sides can score MIM1dM1MOAO for 3 out of 5.

Answer = x =

—loge+1logl0 _[ —loge+1 j

3loge+log?2 3loge+log?2
, , —1+logl0 . )
Note 2: If the candidate writes x = 31—2 without reference to natural logs then award M4 but with hold
+ log

the last A1 mark, scoring 4 out of 5.
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Question
Number

Scheme

Marks

Alt 1
to 6(b)

Writes lhs in €’s

273 =10 = M2 =10
:>ex1112+3x+1 :1()’ xIn2+3x+1=1In10
x(In2+3)=In10-1= x=..

_ —1+Inl0
3+In2

1M1
2" M1, 4" M1

dM1

Al (5)

Notes for Question 6 Alt 1

M1 Writes the lhs of the expression in e’s. Seeing 2" =e¢

xln2

in their equation is sufficient

Ml Uses the addition law on the lhs to produce a single exponential

dM1  Takes In’s of both sides to produce and attempt to solve a linear equation in x
You may condone slips in signs for this mark but the process must be correct leading to x= ..

Ml Uses In e = 1. This could appear in line 2
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7.

The function f has domain -2 < x < 6 and is linear from (-2, 10) to (2, 0) and from (2, 0)
to (6, 4). A sketch of the graph of y = f(x) is shown in Figure 1.

VA
10 ¢
: >
2 O 2 6 X
Figure 1
(a) Write down the range of f.
1)
(b) Find ff(0).
(2)
The function g is defined by
g:x—>4+3x, xeR, x#5
S5—x
(¢) Find g''(x)
3)
(d) Solve the equation gf(x) = 16
)

Leave )
blank

P 4 3 01 6 A 0 2 4 3 2
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Number

7(a) 0<f(x)<10 Bl
@
ff(0) =1(5), =3 B1,B1
) (0) = (5).
2
4+3x
= = y(5-x)=4+3x
(©) y=r=y06-x)
=>5y—-4=xy+3x Ml
Sy—4
—4 = =
=5y x(y+3)=>x 3 IM1
-1 S5x—-4
X)=
g (x) . Al
3
(d) gf(x)=16:>f(x):g_1(16):4 oe MI1A1
f(x)=4=x=6 Bl
f(x)=4=5-25x=4=>x=040¢ MIAL
®)
(11 marks)
Alt1 4+3(ax+b)
f(x)=16=>——==16
to 7(d) gf(x) 5 (arih) MI
ax+b=x-2 or 5-2.5x Al
=x=6 Bl
M =16=>x=... M1
5—-(5-2.5x)
=>x=04 oe Al (5)
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Notes for Question 7

(a)

B1 Correct range. Allow 0<f(x)<10, 0<f<10, 0<y<10, O<range<l0, [0,10]
Allow f(x)>0and f(x)<10 butnot f(x)=>0o0r f(x)<10
Do Not Allow 0<x<10. The inequality must include BOTH ends

(b)

B1 For correct one application of the function at x=0

Possible ways to score this mark are  f(0)=5, f(5) 0—>5—>...

B1: 3 (3’ can score both marks as long as no incorrect working is seen.)

(c)

Ml For an attempt to make x or a replaced y the subject of the formula. This can be scored for
putting y = g(x), multiplying across, expanding and collecting x terms on one side of the
equation. Condone slips on the signs

dM1 Take out a common factor of x (or a replaced y) and divide, to make x subject of formula. Only allow
one  sign error for this mark

. a S5x—-4 S5x—4

Al Correct answer. No need to state the domain. Allow g~ (x) = y=

3+x 3+x
4
. 4-5x i
Accept alternatives such as y = and y=—2X
-3-x 1 3
+ J—
X
(d)
M1  Stating or implying that f(x) = g ' (16) . For example accept “SLff((x)) =16=f(x)=..
—f(x

Al Stating f(x) =4 or implying that solutions are where f(x) =4

B1 x = 6 and may be given if there is no working

M1 Full method to obtain other value from line y =5—-2.5x
5-25x=4=>x=....

. . o . 2 2-x
Alternatively this could be done by similar triangles. Look for 3 = (oe)=>x=..

Al 0.4 or 2/5

Alt 1 to (d)

M1  Writes gf (x) =16 with a linear f(x). The order of gf(x) must be correct
Condone invisible brackets. Even accept if there is a modulus sign.

Al Uses f(x)=x—-2 or f(x)=5-2.5xin the equation gf(x) =16

B1 x = 6 and may be given if there is no working

4+3(5-25

Ml Attempt at solving M =16 = x =..... The bracketing must be correct and there must be

5-(5-2.5x)

no more than one error in their calculation

2 .
Al x=0.4, 3 or equivalent
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8.
] A
3ms !
—>
i 7 m
. v
<
24 m
Figure 2
Kate crosses a road, of constant width 7 m, in order to take a photograph of a marathon
runner, John, approaching at 3ms™.
Kate is 24 m ahead of John when she starts to cross the road from the fixed point A4.
John passes her as she reaches the other side of the road at a variable point B, as shown in
Figure 2.
Kate’s speed is V'ms™' and she moves in a straight line, which makes an angle 0,
0 <6< 150°, with the edge of the road, as shown in Figure 2.
You may assume that }'is given by the formula
V= 2! 0<0<150°
24sin6 + 7cosb’
(a) Express 24sin6 + 7cos in the form Rcos(f — a), where R and o are constants and
where R > 0 and 0 < a < 90°, giving the value of o to 2 decimal places.
3
Given that @ varies,
(b) find the minimum value of V.
(2)
Given that Kate’s speed has the value found in part (b),
(c) find the distance AB.
3
Given instead that Kate’s speed is 1.68 ms™!,
(d) find the two possible values of the angle 6, given that 0 < 8 < 150°.
(6)
g J
28

P 4 3 01 6 A 0 2 8 3 2
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8(a) R=A(7"+24")=25 Bl
24
tana:7, = o =awrt73.74° MI1A1
®)
21
(b) maximum value of 24sinx + 7cosx = 25 $0 Viin = 55" (0.84) MI1AI
)
(c) Distance AB= —— , with 0=« M1, B1
sin @
So distance = 7.29m = lﬂm Al
©)
21
(d) Rcos(H—a):@:cos(H—a)zo.S M1, Al
O—-a=60=0=...0-a=-60=0=.. dM1, dM1
0 =awrt133.7,13.7 Al, Al
(6)
(14 marks)
Notes for Question 8
(a)
B1 25. Accept 25.0 but not /625 or answers that are not exactly 25. Eg 25.0001
Ml For tana:iﬁ,tana:il.
7 4
. . 24
If the value of R is used only accept sina = i?, cosa = iE
Al Accept answers which round to 73.74 — must be in degrees for this mark
(b)
21
M1 Calculates V' =——— NOT-R
their 'R'
. 21
Al Obtains correct answer. V' = E Accept 0.84
Do not accept if you see incorrect working- ie from cos(6 — ) = —1 or the minus just disappearing from a
previous line.
Questions involving differentiation are acceptable. To score M1 the candidate would have to differentiate V" by
the quotient rule (or similar) , set 7°=0 to find € and then sub this back into V to find its value.
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Notes for Question 8 Continued

(©
Ml

Bl

Al

(d)
Ml

Al
dM1

dM1

Al
Al

. . 7 . .
Uses the trig equation sin @ = T with a numerical € to find AB =...

: . . . L . AB .
Uses 6 = their value of & in a trig calculation involving sin. (sina = TIS condoned)

Obtains answer % or awrt 7.29

Substitutes V' =1.68 and their answer to part (a) in V' = - 21 to get an equation
24sin@+7cosd
21 21
of the form Rcos(@+a)=—— or 1.68Rcos(@+a)=21or cos(f+ta)=——.
1.68 1.68R

Follow through on their R and o

Obtains cos(d £ a)=0.5 oe. Follow through on their a. It may be implied by later working.
Obtains one value of @in the range 0 < & <150 from inverse cos +their a

It is dependent upon the first M being scored.

Obtains second angle of @ in the range 0 < <150 from inverse cos +their a

It is dependent upon the first M being scored.

one correct answer awrt & =133.70r 13.7 1dp

both correct answers awrt € =133.7and 13.7 1dp.

Extra solutions in the range loses the last Al.
Answers in radians, lose the first time it occurs. Answers must be to 3dp
For your info & =1.287, 61 = 2.334,6> = 0.240




