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ACH

Questions

Ql.

f(x) = (4+3vVx)
X , x>0

(a) Show that f(x) = Ax™* + BxX + C, where A, B, C and k are constants to be determined.
(b) Hence find f'(x).

(c) Find an equation of the tangent to the curve y = f(x) at the point where x = 4

(Total for question = 10 marks)

Q2.
The curve C has equation

5

5 5
y=12x* ——x" — 1000, x>0

(a) Find dy

dx

(b) Hence find the coordinates of the stationary point on C.

(c) Use d’y
dx’ to determine the nature of this stationary point.

(Total for question = 10 marks)



Q3.
The curve C has equation

L= G=3)Bx -25)
=

x>0

(a) Find dv
dx in a fully simplified form.

(b) Hence find the coordinates of the turning point on the curve C.
(c) Determine whether this turning point is a minimum or maximum, justifying your answer.

The point P, with x coordinate 2%., lies on the curve C.

(d) Find the equation of the normal at P, in the form ax + by + ¢ = 0, where a, b and c are
integers.

(Total for question = 14 marks)

Q4.
The curve C has equation

N 1
y=2'-— -3 x>0
4x
(a) Find dy

dx giving the answer in its simplest form.

1
he pOInt P( 3]
- lieson C.

(b) Find the equation of the tangent to C at the point P. Write your answer in the form y = mx +
¢, where m and c are constants to be found.

(Total for question = 6 marks)

Q5.

VA

=y

Figure 2
Figure 2 shows a sketch of part of the curve with equation y = f(x) where

f(x) = x* + E. x>0
:

The curve has a minimum turning point at A.

(a) Find f"(x).
(b) Hence find the coordinates of A.

(c) Use your answer to part (b) to write down the turning point of the curve with equation
(i) y="f(x+1),

(i y=1
2 f(x) .



(Total for question = 8 marks)
(b)

The line I; meets curve C again at the point Q.
By solving simultaneous equations, determine the coordinates of the point Q.

Another line I, has equation kx + 2y - 3 = 0, where k is a constant.

(c) Show that the line I, meets the curve C once only when

Q6.
The curve C has equation | _,4 5+ & (.
: ’ Vx

(a) Find, simplifying each term,

(i) &
dr

(i) &y

dx

(b) Use part (a) to find the exact coordinates of the stationary point of C.

(c) Determine whether the stationary point of C is a maximum or minimum, giving a reason for

your answer.
(Total for question = 12 marks)

Q7.

The curve C has equation
y=3x*-4x+2

The line /; is the normal to the curve C at the point P(1, 1)

Show that /; has equation
X+2y-3=0

(a)

(d)

k*-16k + 40 =0

Find the two exact values of k for which /, is a tangent to C.

(Total for question = 15 marks)

Q8.
}'ll II )
P {y=1(x)
4 N
|JII
!
/ /C
/ f 1 .
/ Diagram not
.f‘f / drawn to scale
4 = / 3
_LI,"I o 2 X
2
[

Figure 2
Figure 2 shows a sketch of the curve C; with equation y = f(x) where
fx)=(x-2)(x+1). xeR
, touches it at (2, 0) and crosses the y-axis at (0, 4).

The curve crosses the x-axis at ( 1 )
pt

There is a maximum turning point at the point marked P.
(a) Use f(x) to find the exact coordinates of the turning point P.



A second curve C, has equation y = f(x + 1).
(b) Write down an equation of the curve C, Q10.
You may leave your equation in a factorised form.

The curve C has equation y = f(x), x > 0, where
(c) Use your answer to part (b) to find the coordinates of the point where the curve C, meets the
y-axis.

5.2
ey = 5x° +4

2Wx

wn

It is given that the point P(4, 14) lies on C.
(d) Write down the coordinates of the two turning points on the curve C,

(a) Find f(x), writing each term in a simplified form.

(e) Sketch the curve C,, with equation y = f(x + 1), giving the coordinates of the points where
the curve crosses or touches the x-axis.

(Total for question = 15 marks)

(b) Find the equation of the tangent to C at the point P, giving your answer in the form y = mx +
¢, where m and c are constants.

(Total for question = 10 marks)

Q9.

Q11.
A curve has equation

Ly
y=16x Jx — 3x? — 78 x>0
(a) Find, in simplest form, dy

dx

Y
(b) Hence find the equation of the normal to the curve at the point where x = 4, writing your
answer in the form ax + by + ¢ = 0, where a, b and c are integers to be found.

o

-
A
Figure 3
Figure 3 shows a sketch of the curve with equation y = f(x) where

f(x) = §+l,\'—i

3 , 0<x=<12
T

(Total for question = 8 marks)

The curve crosses the x-axis at (2, 0) and (8, 0) and has a minimum point at A.
(a) Use calculus to find the coordinates of point A.



(b) State
(i) the roots of the equation 2f(x) = 0
(ii) the coordinates of the turning point on the curve y = f(x) + 2

(iii) the roots of the equation f(4x) = 0

(Total for question = 8 marks)

Mark Scheme

Notes \

Q1.
%l:;%l:? Scheme Marks
{a) and (b) can he marked together
(@) 34 20
fx) 16+ 20X +0x "
fx) =163+ 2457 +9 M1AIAL
[4]
b) Fi0) =-16x2 —12x7% M1 Al
[2]
© Whenxr=4, y=25 Bl
2
F@=-1-2 M1
8
5
Equation of tangent is ¥ —25= —?(J' —4) M1 Al
[4]
10 marks

@ M1: expands numerator into a three (or four) term quadratic in Vx (allow [a.‘r; )_ for x)
M1: Divides at least one term in numerator by x correctly following an attempt at expansion May just be
16
X
Al: Two correct terms
Al: All terms correct

() M1: Evidence of differentiation x" — x"~ of an expression of the form 4x~ or Bx*so a7 or
i (k #1) and not just € — 0. Differentiating top and bottom separately is M0
Note this is a hence and so attempts at e.g. use of the quotient rule scores MO.
Al: cao and cso (May be un-simplified)
Note: An incorrect constant in part (a) (e.g. 3 instead of 9) will fortuitously give the same derivative so
scores MI1AO if otherwise correct.

(c) BL: 25 only
M1: Substitute x = 4 into their derived function
M1: Uses their “257 and their “gradient” which has come from calculus (not the normal gradient) and
x =4 to give correct ft equation of line. If using y = mx + ¢ must at least obtain a value for ¢
Al: any correct form e.g.

5
.1'=—?;\+35. Sx+2y—-T70=0
S cop ¥—25 5 )
BUT NOT JUST = 1 == this scores M1AO
Note: An incorrect constant in part (a) (e.g. 3 instead of 9) will fortuitously give the correct answer in
(c) and will lose the final A mark if otherwise correct.
Q2.

%‘ﬁ%‘;? Scheme Marks
y =125 =" ~1000
18
2 -
@ LUSPREI I M1 Al
x 4 18 )
[2
(b) Put 12x3xf —¥x-0s0 x" =k (neR k=0) Ml
Cx=( ) am1
-~ x=81 Al
(Ignore x = 0 if given as a second solution) )
So _1'=12(31)l—%(81)3—1000 ie.y=935 dM1A1
[5]
© 15 4 s
dy_ 1545 Blft
dx” 4 9
Substitutes their non-zero x (positive or negative) into their second derivative. M1
Obtains maximum after correctly substituting 81 into correct second derivative to give correct
15
negative quantity —}—; o.e or decimal e.g. -0.4.... (see note below) and considers negative
sign deducing maximum Al
&y 15,2 5 5
Note that a correct second derivative followed by x =81 ::)d:\_‘ =TSI * _3 = _l_" therefore
maximum scores BIM1AO here. -
[3]
10 marks




Notes ] N

(@) MI: Attempt to differentiate — power reduced by one x" — x™ (but not just 1000 — 0)
Al: Two correct terms and no extra terms. Terms may be un-simplified

(b) M1: Puts derivative = 0 and attempts to solve to obtain an equation of the form x" =k where  is real and
k is non-zero
dM1: Correct processing to obtain a value for x. (Dependent on the first method mark). This mark can

1

only be awarded for processing an equation of the form ax® —bx = 0ie. their derivative must have the
correct powers of x.

Eg axl‘fbx=U:>x*(afbr%]=>x=k+ or ax® —bx=0=ax* =bx=>px=q'x4=>x=w3;‘r£

Do not allow incorrect squaring e.g. axf —br=0= px—gx =0ete.

Al: cao Q4.
d y
dM1: Substitutes their positive value for x into y = ... and not into & ... (Dependent on the first -

x Question Sch Mark
method mark) Number Scheme arks
= i ; vative score MIMO: : ere dy Lo
If x = 81 appears from no working following a correct derivative score M1MOAQ then allow full recovery. (a) —=2x2x———x MI1A1l

(€) Blft: Correct follow through second derivative dx 4
M1: Substitutes their non-zero x (positive or negative) into their second dervative
d'y ] 5
Note: Solving <3 = 0is M0 Yl Al
. dx 4

5 5 5 5 5 5 5
Aleso: Completely correct work (—— o.e.) . Note that o.e. could be =1—>xl—zor 1—'—3 or 2.2 (3
12 27 9 108 @ 36 9

or -0.4___ but it has to be correct for the final mark.

1
) =0 M1
1 ax L ]
2,
[ 1 9
‘].‘+3:?-t x—= |=y=3x—= dM1 Al
2 2
3)
Q3. (6 marks)
Question Scheme Marks
75 Bl
(@) So y=3x-34+—
D3 7507 + {0} (x20)  Accept LI D o cquivatent M1 Al
dx dx x
13]
dy -
Put —=3-T75x" =0 M1
® dx *
x=3 Al
. . M1 Al
Substitute to give y=-4 4]
c 2y,
© | Consider :1‘ = 15007 >0 M1
So minimum Al
[2]
(d) Whenx=25 y=35 Bl
dy
Also gradient of curve found by substituting 2.5 into their E (=-9) Ml
So gradient of normal is L = dM1
il
Either : y-"3.5"="}"(x-1.5) or: y="F'x+c and "35"="}"(2.35)+¢c = c="33" |dMl
So ¥-9+29=0 4 9y —x-20=0 or any multiple of these answers Al
[5]
14
marks




(a)
M1 For reducing a correct power by one on either x term.

The indices must be processed and not left as, for example, x

1

- 1 -2
Look for etther x or X' or x "or —

A

—_

Correct (but may be un simplified) See line 1 scheme for possible expression
Allow here a correct simplified / unsimplified expression with an additional "+ ¢
dy 1

Al —=4x +Z x™" or exact simplified equivalent. Allow 4x &> 41’

dx

ISW after a correct answer. They may attempt to write as a single fraction or write e.g. T JrF
X

dy i 1

(b)
o 1. . dy L . . .
M1 For substituting x = = into their T"xand finding a numerical answer. Unlikely to be scored if there
isa’+t¢
. . dy| [ 1
dM1 For correct method of finding the equation of the tangent. Eg y+3= d:x [ Xx—=
1 2

. 1
Condone one error on the sign of the 5 or the —3.

If the form y =mx+c 1s used they must proceed to ¢ = .

Al y=3x 7% or y=3x—45 .ISW after the correct answer.

SR R¥=]

It must be wrtten in this form and not left m=3, ¢=—

dy 1 .,
—=4x+ EI “then you may allow the

dy
SC. If a calculator is used to find =—| =3 without sight of .
1

dx|,

final two marks in (b) for correct method to find a correct tangent.

Q5.
Question Scheme Marks
, 16 16
(a) f(x)=x‘+T:»f'(x)=2x—x—] MIAI
2)
. 16
(h) Setting x-—=0=x=. M1
N
Y=8=x=2 dM1A1
A=(2.12) Al
)
(@) A'=(L12) Blft
(id) A'=(2.6) Blft
2)
( 8 marks)

(@)

- - 1 1 |
M1 1" — x™ for either term. Accept x° — x or == —(y1 5 72)
x gt

Al A correct unsimplified £(x) =2x— 2 . Accept versions such as f'(x)=2xx+16x—1x~
x

(b)

M1 Sets their f'(x) =0 and proceeds to x =.... Don't be overly concemed with how they get to x=_.

dM1 Dependent upon the previous M mark It 1s scored for xx toreach ¥ =k = x =3k
This may be implied by the correct answer to their equation.

Al Correctly achieving x =2 . Ignore any additional solutions.

Al Correctly achieving 4 =(2.12) . Accept x=2,y=12.
If any additional solutions are given (x> 0) this mark will be withheld.
Accept y =12 appearing in part (c) as long as you are convinced that it 1s for y = f(x)

(©)(®)

Blft 4°'=(112) Accept this on a sketch graph oras x=1,y=12
If 4 —(p.q)was mcorrect follow through on their value from part (b). 4'=(p—1.4)
If part (b) was not attempted this can be scored from an algebraic or 'made up' answer

(c)(u)
Blft 4'=(2.6) Accept this on a sketch graphoras x=2.y=6

If 4 =(p.g) was incorrect follow through on their value from part (b). 4'=(p. %q)

If part (b) was not attempted this can be scored from an algebraic or 'made up' answer

Da Nat allow multiple attempts, mark in the order given if not clearly labelled.
The 15w rule is suspended for this part of the question.

Q6.
%:ﬁ:]t:l Scheme Marks
@ | L=6:05 24515 MIAIAl
dx
d*y 5 5
i) | SE=3x 07436720 MI1AL
)
(5)
dy _ 05 _4y.-15 _
() =0=6:"7 2470 =0 Ml
dx
P md=sy=2 dM1. Al
Substitutes their x=2 mto y= 41‘-E+%7JS-2> v= 30«}5 M1 Al
X
(5)
(© | Substitutes their x=? into their & L = 3,703 436,727 Ml
2
Statement +reason. ie d_{' > 0= minimum Al cso
dx”
)
(12 marks)




(@)
M1 For a correct power on any of the “three’ terms mcluding the JS-A 0.
Al Two of the three terms correctly differentiated (can be unsimplified)

5 5= -] ]. S
You may accept 6x"7as 4x15x 7 and —24x P as +48x—— 0
1

Al Cao but remember to isw. Accept alternatives for the terms in x such as 07 = JA_'= x

dy

24
Allow expressions given in the form of the question | e |6J;—_—j_
b / XX

(a)(in)
M1  Daifferentiating again. Scored for reducing any fractional power by one (seen once allowing follow

through)

( dty
Al Cao. See part (1) notes for acceptable alternatives. Eg accept ‘ d._}
| dx”

(b)
M1 Sets (or imphes that) therr j—J =0
X

dM1 Dependent upon the previous M. For forming an equation of the type W= A, following correct
index work.

Al x=2 (Ignore any reference tox= -2 ). Part (a) must be correct and both M's must have been
scored

M1 For substituting their solution (of %: 0)into y= 4.\'\!1_'-%-%—\!8_:} v=_.
dr -

Al (_jl) =302 Part (a) must be correct and all three M's must have been scored
©

M1  For substituting their x=2 into their [

dz_}'

(¥

:] 303 436x 2 and findmg (or implying to find)
dx

2

. . o . | dy 5 25

a numerical result. Alternatively, for substituting their x =2 into their [—2 =] 3707 365727
dx

and considering the sign. Eg When x=2=> 3x2705 436x27 29 50
2
dy - 25
Al C50 Requires a correct x=2 and a cmrec{—ﬂ] =307 436572
e

A statement and a conclusion 1s required to score this mark
2
d“yv . __ns 75 ..
Allow the candidate to state that when x =2 —5 =3 2793 +36% 2727 > 0 => minimum
dx

2 .1t must be correct. Accept 6\E oe or awrt 8.5
2

X

|
If the candidate gives the numernical value to g

Alternatives in part (c)

M1 Finding the value of *y" at x=2 left of 2 and right of 2.

dv

dx

Al A statement and a conclusion 1s required to score this mark. A sketch graph can be used instead of a
statement. Numerical values must be correct

Alternatively finding the at x=2 left of 2 and right of 2

Q7.

Question

Number Scheme Marks
y= 3t —4x+2
dy MI1AL
— =06x-4+{0
@ | )
1
At (1, 1) gradient of curve is 2 and so gradient of normal is 5 Ml
Sy-D=—3(x—Dand so x+2y-3=0% M1 AL*
[31
(b) Eliminate x or y to give 2(3x" —4x+2)+x-3=0 or y=3(3-23)°-4(3-23)+2 M1
Solve three term quadratic e.g 6x* —Tx+1=0 or12y° -20y+17=0 togivex= or ¥
- M1
x=Ltor y=13% Al
Both x=}and y=13 ie (1. 13)or (0.17.142) {Ignore (1. 1) listed as well } Al
4]
(c) When this line meets the curve 2(3x* —4x+2)+kx—3=0 M1
So 6 +(kF-8x+1=0 a1
Uses condition for equal roots  "»* =4ac” on their threa term quadratic to zat expressionin k ddM1
So  obtain (F—8) =24 ie K -16k+40=0 * AL *
If they use gradient of tangent to do part (c) see the end of the notes below*. 4]
(d) Solve the given quadratic or their quadratic by formula or completion of the square to
give MI1A1L
evs + 2
k=824 or 8x2J6or @._... [
15 marks

Notes

(a) M1: Evidence of differentiation. so x" — X" at least once
Al: Both terms correct
M1: Substitutes x = 1 into their derivative and uses perpendicular property
M1: Correct method for Linear equation, using (1,1) and their changed gradient
Al: Should conclude with printed answer (this answer is given in the question)
(b) M1: May make sign ships in their algebra; {e. g substitute 3 + 2y }— does not need to be simplified so 15w
But putting 3(3—2y)* —4(3-2))+ 2=0instead of = y is MO
M1: Solve three term quadratic to give one of the two variables
Al: One Correct coordinate — accept any equivalent
Al: Both correct — any equivalent form. Allow decimals if correct awrt (0.17. 1.42) (1gnore (1.1) given as
well)
(c) M1: Eliminate y (condone small copying errors)
dM]1: Collect into 3 term quadratic in x or identifies “a”. “ 5" and ~ ¢ clearly (may be implied by later work).
ddM1: Uses condition "»* =4ac” on quadratic in x (dependent on both previous M marks)
NB MO for ¥ >4acor 5 >4ac or ¥ <dacor b <dac
Al: Need (k-8)" =24or equivalent before stating printed answer
*Alternative method for part (c)
M1: Use gradient of hne = gradient of curve so  "6x—4"="-1"

M1:Find x=2-4 and use line equation to gety = 3 -1k +£ (these equations do not need to be
simplified)

M1:Find x=2-% and use curve equation to get y = 2+% ( these equations do not need to be
simplified)

Al: Puts two correct expressions for y equal and obtains printed answer without error.
(d) M1: Solve by formula or completion of the square to give k= (Attempt at factorization 1s MO)

Al: Correct answer — should be one of the forms given 1 the main scheme or equivalent exact form

Answers only with no working 2 marks (exact and correct) or 0 marks ( approximate or wrong)

Q8.




Question

Number Scheme Marks
@ | ) =(x—2)(2x+1) =2 7" +4x+4 M1
So £'(x) =6x" —14x +4 M1 Al
Puts £'(x) =0 and solves three term quadratic to obtain for example 2(3x— 1){(x-2)=0sox= M1
1
=3 (wihx=2) Al
(11257 1 17 dM1 AL
. e x=—,yv=4—
Calculates f{theiz x) and find ) l\ 357 JJ Altow X = 3.7 =4 a7
(©) y=(x-1(2x+3) Bl )
(c) Whenx=0,y=3 M1 AL
12
(d) (2 125,
(1. 0) and ‘\_E' a7 1[\-;[]1111&
O]
MI: Shape same as before, <ve cubic,
T but moved. Don't be overly concerned
about the position of the maxinmm
point. M1
Al: Shape same as before but moved
to the left (maxinmm nust be in
second guadrant and minimum on +ve
X - axis) and graph lies in three Al
quadrants
. Al:(1.0) and (-1.5.0) or marked on
the x axis as 1 and -1.5 Al
31
15 marks

Notes

@

M1: Expand brackets. must have a four term cubic with or without collected terms.

M1: Differentiates to a quadratic— reduction of a power by one seen at least once

Al: Completely correct £'(x) = 6x" —14x +4

M1: Puts their derivative = 0 and solves to find the other root to *2". The derivative mmst be a 3T(Q expression.

Al: Allow exact equivalences including recurring decimals. May include x=2

dM1: Substitutes their 1/3 into f{x) to find the y coordinates. Implied by y=awrt 4.63 Dependent upon previous M
1 125

Al: x= E y= Emusl be exact. Allow mixed numbers, allow recurring decimals

The first 3 marks could be done by the product rule
M1: For £'(X) =Al:r—2]2 +B(2x+1)(x-2)
M1 AL For £(x) =2(x—2)" +2(2x+1)(x—2)

(D)
Bl: cao. Mustbeinthe formy=_orf(x)= or f(x+1)=

Allow y=2(x+1)' —7(x+1)’ +4(x+1)+4 You may isw after seeing this
Do not allow the mark if the function is left in the form y=(x+1—2)2(2(‘c+1}+1)

©

MI: Puts x = 0 into their new function. Allow embedded values or correct ft.

Al: y=3 The function nmust have been correct, but not necessarily simplified. to score this mark.
Condone lack of y = if the candidates work implies that y is being found at x=0

@

M1: Either coordinate pair correct. Follow through their point P.
So (1.0) or (@ — 1. b) where P had coordinates (a, &)
Alft: Both pairs correct. follow through only on the y coordinate of P
You may condone a decimal approximation such as 0.33

o 2
Soif P=l E,Z]memﬂof{lrﬁ} mrd| —szJ would score M1 Alft
L \

Note: If they do differentiate again they only score the marks as above. They cannot be awarded from the sketchin (e )
(e)

M1: Curve moved in any way. Evidence could be. for example, the maximum to the left of the ¥ axis or the mimmum not
on the x axis or a point adapted. Be tolerant on slips in shape.

Al: Shape same as before but translated to the left (maximum must be in second quadrant and mininmm on +ve X - axis)
and graph lies in three quadrants. If the maximum looks on the y - axis. do not allow.

Al: For the new curve having a minimum point on the x axis at (1.0) and passing through the x axis at -1.5. Allow this
mark if 1t just stops at the x axis at -1.5. (It would lose the earlier Al for not appearing in quadrant 3)

‘Watch for the curve been superimposed on Figure 2. If it appears twice, on blank page and on Figure 2. the blank page
takes precedence. Be tolerant of slips on shape especially for the M1. Also do not penalise changes in height as we need
to mark this attempt in exactly the same way as an attempt on its own.

Q9.



Question
Number

Scheme

Marks

(@)

y=16xx —3x' =78 =16xT —3x? —78

& _ 3
e 24x* —6x

Correct index for either term in x so 16xyx — @x? or —3x* — fx

M1

L \
Any one term correct and simplified e.g. 24x7 (or 24 Jor —6x

Al

[ dy \| 1
—=[24x? —6x
&™)
Correct expression with no ‘extra’ terms e.g. '+ ¢’

1
Allow 24\[; for 24x7 and allow —6x'

Apply 1sw once a correct answer 1s seen

Al

()

x=4=2y=2 States or uses y =2

Bl

dy 3 . . . dy
x=a= 0447 —6x4(=24) | Substitutes x = 4 mto thewr a‘
o "

M1

1 _ (1 Correct method for fmding gradient of
normal Dependent on the previous
method mark.

dM1

P WP R
& B x4 24

or

1
v=mx+e="2"="——T%d4tec=c=_
24
Correct method for finding the equation of the normal
with x = 4 and their y = 2, which has come from an attempt

aty when x = 4. correctlv placed
Dependent on hoth previous method marks.

ddM1

x+24y-52=0 or
thk(x+24y-52)=0, keN

Moust see the equation not just values
of a. b. ¢ stated.

x+24y—52=0

Al

(%ueslmu Marks
B1
(a)
M1 ALAL
Uses fl4)=14tofindc =
3 1 1
c=—6 andso f(x)=x7 +4x7 —5x —6 oe egx’ (¥’ +4)-5x -6 dMI1A1L
b [6]
(b) . 84 _
Gradient of curve at (4, 14) is £'(4)= T_>=16 Ml Al
So(y— 14)="16" (x—4) andy =16 50 dMlA}il
10 marks
(a)
sxisd 52 1

Bl: N =Ex' +2X * which may have un simplified coefficients. Allow decimal indices. This B mark may be
implied by later work.
MI1: Attempt to integrate - one power. even if incorrect. increased by one. Usually scored for —5—-5x
) 3,
Allow for ¥* —x*
Do not award if the candidate infegrates the numerator and denomunator without first attempting division
Al: Two of the three terms in x correct un-simplified or simplified— (ignore no constant here).
The indices must now be simplified / calculated.
Al: All three terms correct un-simplified. There is no need to have + ¢
dM]1: Uses x =4 when f{x) = 14 to find numerical value for ¢ (may make slips). They must have attempted to infegrate.
Alcao: All four terms correct simplified with -6 included. You may condone the omission of £ (x) =

(b) _
. 4o E(X) = Sx° +4
M1: For an attempt to substitute x =4 info PN

—5 or their “simplified” function from (a). Also allow a

candidate to differentiate their answer to part (a) and substitute x= 4 in the result.
Look for evidence but allow ' (4)=_. Condone slips (eg. forgetting to subtract 5) BUT do not allow this if an
incorrect value just appears from nowhere
Al: Getf'4)=16
dM1: Linear equation with their gradient through (4.14). It must be their £'(4) and not a "normal"
If they use the form y = mx +¢ they mmst proceed as faras c= ..
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(8 marks)

Q1o.

Al: cao: y=16x—-50

Q11.



Question
Number

Scheme

Marks

(a)

1
f(x)=8x"+=x-5
(x)=8x +2 X

=f'(x)=—8x"+

b | =

M1: —8x7or %

Al: Fully correct £'(x)=-8x" +%

(mav be un-simplified)

MI1A1

Sets —8x~ +% =0=x=4

M1: Sets their £'(x)=01e.a
“changed” function (may be implied
by their work) and proceeds to find
¥

Al- x=4 (Allow x==4)

MI1A1

Correct coordinates
(allowx =4 y=-1).

Ignore their (-4. )

Al

(5)

(b)(@)

x=2 and x=8 only. Do not
accept as coordinates here.

Bl

(h)(ii)

(4. 1) or follow through on their
solution in (a). Accept (x, v+2)
from their (x. y). With no other

points.

Blft

(b)(iii)

| =

Both answers are needed and accept
R
(2.0), [E 0 ]here. Ignore any

reference to the image of the tuming
point.

Bl

3)

(8 marks)




