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Question Scheme Marks | AOs
1 g(x):2x+5,x25
x-3
2(5)+5 2("7.5M)+5
5)= =75 > 5)=————"— M1 1.1b
(a) g(5) < 3 gg(5) s 3
Way 1 40 4 .
y gg(d) = 5 (or 45 or 4.4} Al 1.1b
(2)
2(2x+5j+5 2(2(5)+5j+5
(@) gg(x)= x—3 = gg(5) = O3 Ml 1.1b
Way 2 2x+5 3 2(5)+5 3
x-3 5)-3
40 4 .
gg(5)=3 (or 45 or 4.4] Al 1.1b
(2)
(b) {Range:} 2<y£1?5 B1 1.1b
)
(c) ~2x+5 Ca A
Way 1 yE—Tx T ow 3y=2x+5= yx—2x=3y+5 M1 1.1b
_ _3y+5 _ 3x+5
x(y-2)=3y+5 = x-—y_2 {or y= x—2} Ml 2.1
g l=2 0 gl Alft | 25
x—2 2
3)
(¢) _2x—-6+11 B 11 .1
Way 2 yE——x— y—2+—x_3:y 2__x—3 M1 1.1b
11 1 1
x—3_—y_2 x_—y_2+3 {or y——_2+3} M1 2.1
=13, 2<x<l Alft | 25
3)
(6 marks)
Notes for Question 1
(@)
M1: Full method of attempting g(5) and substituting the result into g
2(2;—+35j+5 9x—5
Note: | Way 2: Attempts to substitute x =5 into ————<—— o.e. Note that gg(x)zx—
(2x+5j 14—x
-3
x-3
.40 4 . .
Al: Obtains ry or 45 or 4.4 or an exact equivalent

Note: Give AO for 4.4 or 4.444... without reference to ? or 4% or 4.4.1
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Question Scheme Marks AOs
1 ] Attempts £(=3) =3x(-3) +2ax(-3)" ~4x-3+5a=0 M1 3.1a
Solves linear equation 23a =69 =a=... M1 1.1b
a=3 c¢so Al 1.1b
3
(3 marks)

M1: Chooses a suitable method to set up a correct equation in ¢ which may be unsimplified.
This is mainly applying f(—3) =0 leading to a correct equation in a.
Missing brackets may be recovered.
Other methods may be seen but they are more demanding
If division is attempted must produce a correct equation in a similar way to the f(—3) = 0 method
3x* +(2a—9)x+23-6a
x+3>3x3 +2ax’ —4x+5a

3x° +9x°
(261—9)X2 —4x
(261—9)x2 +(6a—27)x
(23—-6a)x+5a
(23-6a)x+69—-18a

So accept Sa =69—18a or equivalent, where it implies that the remainder will be 0

You may also see variations on the table below. In this method the terms in x are equated to —4

3x? (2a—9)x S?a
3x° (261—9)x2 S_ax

5 3 6a—27+% - 4
9x* (6a—27)x 5a . 3

M1: This is scored for an attempt at solving a linear equation in a.
For the main scheme it is dependent upon having attempted f(£3) =0. Allow for a linear equation in a

leading to a =.... Don't be too concerned with the mechanics of this.

3x%...

Via division accept x + 3) 3x’ +2ax* —4x+5a followed by a remainderinaset =0 =>a=...

or two terms in a are equated so that the remainder = 0
FYT the correct remainder via division is 23a+12—81 oe
Al: a=3 cso

An answer of 3 with no incorrect working can be awarded 3 marks



www.yesterdaysmathsexam.com

Question Scheme Marks AOs
S@ ) o 1 ax+9=2(x%k) ... a=2 BI I.1b
Full method 2x” +4x+9=2(x+1) ... a=2 &b=1 Ml I.1b
2% +dx+9=2(x+1) +7 Al I.1b

3

(b) ¥

1.2

U shaped curve any position but B1

not through (0,0)
\ 4
N_ y - intercept at (0,9) Bl 1.1b
x 2.2a
Minimum at (—1,7) Bilft

3

() (i) Deduces translation with one correct aspect. M1 3.1a
2
Translate 4 Al 2.2a
. 21 )
(ii) h(x) = —————=> (maximum) value ﬁ(: 3) M1 3.1a
"2(x+1) +7" 7

0<h(x)<3 Alft 1.1b

“)

(10 marks)
(a)

B1: Achieves 2x> +4x+9 = 2(xik)2 t.... orstates that a =2

M1: Deals correctly with first two terms of 2x° +4x+9 .

Scored for 2x* +4x+9= 2(x+1)2 *...or stating that ¢ =2and b =1

Al: 2x° +4x+9=2(x+1)2+7

Note that this may be done in a variety of ways including equating 2x” + 4x + 9 with the expanded form of

a(x+b)’ +c=ax’ +2abx+ab’ +c
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Question Scheme Marks | AOs
6 (a) (0) =g((0-2)°+1) =g(5) =4(5) -7 =13 Ml 21
a = - = - 7
s =8 8 Al I.1b
2)
(b) Solves either (x—2)* +1=28 = x=... or 4x—7=28 = x=.. M1 1.1b
At least one critical value x=2— 3\/§ or x= ? is correct Al 1.1b
Solves both (x—2)> +1=28 =>x=.. and 4x—-7=28 = x=.. M1 1.1b
Correct final answer of ‘x<2—3\/§, x>? ’ Al 2.1
Note: Writing awrt —3.20 or a truncated —3.19 or a truncated —3.2 )
in place of 2 — 3\/§ is accepted for any of the A marks
(c) h is a one-one {function (or mapping) so has an inverse}
. . . ] B1 2.4
g is a many-one {function (or mapping) so does not have an inverse}
(€9)
(d) SR _nf_1 Ml
Way 1 h (X) 2 = x=h 2 B1 on epen L.1b
1Y Y
x:(—E—ZJ +1 Note: Condone x=(5—2j +1 M1 1.1b
= x=7.25 only cso Al 2.2a
3
(d) {theirh™(x) } = +2+x+1 Ml 1.1b
Way2 Attempts to solve £2++/x+ =—% = txxl=.. Ml 1.1b
=x=7.25 only cso Al 2.2a
3
(10 marks)
Notes for Question 6
(@)

M1: Uses a complete method to find gg(0). E.g.
e Substituting x =0 into (0—2)°+ 1 and the result of this into the relevant part of g(x)
e Attempts to substitute x =0into 4((x—2)*+1)—7 or 4(x—2)° -3

Al: gg(0) =13

(b)

M1: See scheme

Al: See scheme

Mi1: See scheme

Al: Brings all the strands of the problem together to give a correct solution.

Note: You can ignore inequality symbols for any of the M marks

Note: Ifa 3TQ is formed (e.g. x* —4x—23=0) then a correct method for solving a 3TQ is required for
the relevant method mark to be given.

Note: Writing (x—2)* +1=28 = (x-2)+1= \/ﬁ =>x=-1+ m (i.e. taking the square-root of

each term to solve (x—2)* +1=28 is not considered to be an acceptable method)

Note: Allow set notation. E.g. {xe R: x<2- 3\/§ U x>8.75} is fine for the final A mark
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Question Scheme Marks AOs
4 (@) Either attempts 3x—=7 =7 = x=_.
x—2 Ml 3.1a
Or attempts f'(x) and substitutes in x =7
7 oe Al 1.1b
4
)
(b)
3 (3x 7J 7 ,
Attempts ff(x) = 3X(3x 7)-7(x-2) M1, 1.1b
(3x 7j 3x—7-2(x—2) dMm1 1.1b
2x—17
= Al 2.1
x-3
3)
(5 marks)
Notes:
(a)

M1: For either attempting to solve 3x
x—=2

leading to a value for x.

Or score for substituting in x=7 in f (x). FYI f'(x) =

7. 7. Look for an attempt to multiply by the (x - 2)

2x-7
x-3

The method for finding f ~'(x) should be sound, but you can condone slips.

Al L

4
(b)

M1: For an attempt at fully substituting

3x

into f(x). Condone slips but the expression must
x—2

)

have a correct form. E.g. (

dM1: Attempts to multiply all terms on the numerator and denominator by (x -

where both P(x) and Q(x) are linear expressions. Condone

Al: Reaches

*

*

*

*J where a and b are positive constants.
-b

(x) x— 2
0(x) x-

via careful and accurate work. Implied by a =2,b =-7 following correct work.

x-3
. . 3x-
Methods involving =a+
x=2 x—
pyr X7 o5 !
x=2 x—=2

2) to create a fraction ——=

P(x
0(x)

)
)
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Question Scheme Marks AOs
7 Attempts equation of line
Eg Substitutes (-2,13)into y = mx+25 and finds m Ml 1.1b
Equation of /is y = 6x+25 Al 1.1b
Attempts equation of C
Eg Attempts to use the intercept (0,25) within the equation Ml 3 1la
y=a(x+2)*+13, in order to find a
Equation of C'is y=3(x+2)’ +13 or y=3x"+12x+25 Al 1.1b
Region R is defined by 3(x+2)’ +13<y<6x+25 o.e. Blft 2.5
)]
(5 marks)

Notes:

The first two marks are awarded for finding the equation of the line
M1: Uses the information in an attempt to find an equation for the line /.

E.g. Attempt using two points: Finds m ==+ and uses of one of the points in their y =mx+c¢ or

equivalent to find c¢. Alternatively uses the intercept as shown in main scheme.
Al: y=6x+25 seen or implied. This alone scores the first two marks. Do not accept / = 6x +25

It must be in the form y = ... but the correct equation can be implied from an inequality. E.g. ....< y <6x+25

The next two marks are awarded for finding the equation of the curve
M1: A complete method to find the constant @ in y=a(x+2)’ +13 or the constants a, b in y=ax’+bx+25.
An alternative to the main scheme is deducing equation is of the form y=ax* +hx+25 and setting

and solving a pair of simultaneous equations in a and b using the point ( —2, 13) the gradient
being 0 at x = —2. Condone slips. Implied by C=3x*+12x+25 or 3x> +12x+25
FYI the correct equations are 13 =4a—2b+25(2a—b=—-6) and—4a+b=0
Al: y=3(x+2)’+13 or equivalent such as y =3x" +12x+25, f(x)=3(x+2)’ +13.
Do not accept C=3x"+12x+25 or just 3x* +12x+25 for the Al but may be implied from an inequality
or from an attempt at the area, E.g. j 3x° +12x +25 dx

B1ft: Fully defines the region R. Follow through on their equations for / and C.
Allow strict or non -strict inequalities as long as they are used consistently.

E.g. Allow for example "3(x+2)’+13<y<6x+25" "3(x+2)" +13< y<Ox+25"

Allow the inequalities to be given separately, e.g. y<6x+25, y>3(x+2)’ +13. Set notation may be used so
{(x,y) Ly >3(x+2) + 13} N {(x,y) 1y <6x+ 25} is fine but condone with or without any of (x,y) <> y <> x
Incorrect examples include " y <6x+25 or y>3(x+2)° +13", {(x,y) 1y >3(x+ 2)2 + 13} U {(x,y) 1y <6x+ 25}

Values of x could be included but they must be correct. So 3(x+2)’ +13< y<6x+25,x<0 is fine
If there are multiple solutions mark the final one.
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M1: For applying the functions in the correct order

An answer of 3xwith no working would score both marks

Al:  The simplest form is required so it must be 3x and not left in the form 3Ine*

4 (a) gf(x)=3Ine" M1 1.1b
_3x, (xeR) Al | 1lb
(2)

(b) gf(x)=fg(x)=>3x=x Ml 1.1b
=x -3x=0=>x= M1 1.1b
=x= (+)\/§only as Inx is not defined at x =0 and —/3 M1 2.2a

3)
(5 marks)
Notes:
(a)

(b)

M1: For solving their cubic in x and obtaining at least one solution.

been penalised in part (a)

M1: Allow the candidates to score this mark if they have ¢’™ = their 3x

Al:  For either stating that x =+/3 only as Inx (or3Inx) is not defined at x=0 and —/3

or stating that 3x = x’ would have three answers, one positive one negative and one zero but
Inx (or3Inx) is not defined for x<0 so therefore there is only one (real) answer.

Note: Student who mix up fg and gf can score full marks in part (b) as they have already

Pearson Edexcel Level 3 Advanced GCE in Mathematics - Sample Assessment Materials -
Issue 1 - April 2017 © Pearson Education Limited 2017
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Question Scheme
Number Marks
7.(a) Method 1 Method 2
3x-5 8
y= y=3-
x+1 x+1
8 8
yix+1)=3x-5=>xy+y=3x-5 =3-y so x+1l=—— Ml
x+1 3—y
y+5=3x—-xy = y+5=x(3-y) g
=—-1
YIS _ Y232, Ml
3=y
Hence (f"(x)):xJr5 (xel, x#3) Hence (f’l(x)):——l (xell, x#3) | Al oe
3- 3—x
131
8
3x-5 ff(x)=3-———>
3(“1]_5 () =3 5o 8 4 MI Al
(b) ff(x) = 7—<— x+1
(3x—5]
+1
x+1
3B3x -5 -5(x+1)
_ x+1 ., 8(x+))
B EACES) =3 Ml
x+1
_9x—-15-5x-5  4x-20
3x-5+x+1 4x — 4
:x—S (note that a = —5.) :x—S Al
x—1 x—1
[4]
_ _ngn 2 _ _
(c) fg(2)=1f(4-6)=1(-2) = 3(2)—5;:11 or substitute 2 into fg(x) =w =11 MI1; Al
-2+1 x =3x+1
2]
(d) g(x) =x’ —3x=(x—1.5)> —2.25. Hence g, =—-225 Ml
Either g, =—2.25 or g(x) > -2.25 or g(5)=25-15=10 B1
-225<g(x) <10 or -225<y<10 Al

3]
12
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Qu Scheme Marks
4 MI1A1
4. 0< flx) < -
() 5 @)
4
= =Bx+5)y=4 M1
(b) 4 3x+5 ( )Y
4-5
~y=2 dMml1
3y
_ 4-5
f'(x) = al [O<x<£] Alo.e.
3X 5
3)
4
© | B9=3 Bl
—+5 (1
X
3x+5 4
@ 43 M1
X
15x*> +18x+15=0 Al
Uses 182 <4x15x15 and so deduce no real roots ML Al @)
(10 marks)

(a)

M1: One limit such as y >0 or y <0.8. Condone for this mark both limits but with x (not y) or with the boundary
included. For example [0, 0.8] ,0<x<0.8,0<y<0.8

A1: Fully correct so accept 0 < f(x) < ?and exact equivalents 0 <y < ? (0,0.8)

(b)

M1: Set y = f(x) or x =f(y) and multiply both sides by denominator.

dM1:Make x (or a swapped y ) the subject of the formula. Condone arithmetic slips
4

1[4 ) -
Al: o.e forexample Y/~ (x) = E —=5| ory= 4 - donot need domain for this mark. ISW after a
X

correct answer.
(c) Mark parts ¢ and d together

B1: fg(x) = 4 allow any correct form then isw

—+5
X

(d)

M1: Sets fg(x) = gf(x) with both sides correct (but may be unsimplified) and forms a quadratic in x. Do not
withhold this mark if fg or gf was originally correct but was "simplified" incorrectly and set equal to a correct gf

A1l: Correct 3TQ. It need not be all on one side of the equation. The =0 can be implied by later work

M1: Attempts the discriminant or attempts the formula or attempts to complete the square.

A1l: Completely correct work (cso) and conclusion. If 5* —4ac has been found it must be correct (—576)
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(ll\luestion Scheme Marks
umber
3(a) 0<g<3 MI1Al
2)
(b) 6x 3y
y 2x+3:> xy+3y=6x=( y)IX=3y=x 6-27) MI1Al
=g'(x)= 3% 0<x<3 Alft
(6—2x)
(&)
(© 6x
6%
_ ox | _ 2x+3
fgg()c)—g(zxﬂj—z>< or . M1
2x+3
_ 6x6x dM1
 2x6x+3(2x+3)
_ 36x _ 4x Al
18x+9 2x+1
3
(8 marks)
(a)

M1: For one 'end' fully correct g(x) >0 (notx > 0) or g(x) <3 (notx < 3) or both ends (incorrect) eg. accept
0<g < 3. Accept incorrect notation such as 0 < x <3 for this mark but not x > 0 or x < 3 on their own.
Allow use of frather than g for the M mark but not the A mark.
Al: Accept 0<g<3, 0<y<3, g(x)>0 and g(x)<3, (0,3)
(b)
M1: An attempt to make x or a replaced y the subject of the formula. The minimum expectation is that
there is an attempt to cross multiply, expand and collect/factorise terms in x or a replaced y and

+
obtain x = % or equivalent i.e. sign errors only on their algebra.
3y -3y 3x —3x 3 9
Al: x= = —————ctc. Allow 2(x—3)for (2x—-6).
X ©-29) or 2ry-6) or y 6=2x) or Zx—0) or == 2()C_:S)ec ow 2(x—3)for (2x—-6)

Alft: g ( x) = @ ixzx) (or ( 2;3:6 6)jand 0 <x<3. You can follow through on any range from part (a) but

the domain must be in terms of x not in terms of e.g. g(x) or g'(x). Do not allow x € R
3x or —3x
(6—2x) (2x—-6)

Accept y =

(©)
MI1: Attempts to find gg(x) by finding g(

) 0<x<3.Allow 2(x—3)for (2x—06).

X
2x+3
dM1: Correct processing to obtain a single fraction of the form % . Achieved by,

e multiplying both numerator and denominator by (2x+3) (must multiply both terms in the
denominator)

10
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Question Scheme Marks
Number
3.(a) y..3 Bl
(1)
(b) y=3+Jx+2=>y-3=x+2 :>x=(y—3)2—2 MI Al
] 2 .
=g (x):(x—S) -2, withx..3 Al
3)
© g(x)=x=3+x+2=x
:>x+2=(x—3)2:>x2—7x+7=0 M1, Al
+
:7—2Jﬁ:>x=7+‘m only M1, Al
(4)
7+21
= B1 ft
(d) a D)
(1)
9 marks
©Alt | Solves g7l(x)=x=>(x=3)*-2=x
=>x'=Tx+7=0 M1, Al
+
:x:7_\”iﬁ:x:7+\/ﬁ dM1, Al
2 2 only
“4)

(a)
Bl

(b)
M1

Al
Al

States the correct range for g Accept g(x)..33g..3,Range..3,[3,00) Range is greater than or equal to 3

Condone f..3

Do not accept g(x)>3,x..3,(3,0)

Attempts to make x or a swapped y the subject of the formula. The minimum expectation is that the 3 is moved
over followed by an attempt to square both sides. Condone for this mark \/x+2 =y+3=>x+2=)"+9

Achieves x = (y - 3)2 —2 orif swapped y = (x— 3)2 —2or equivalent such as x =" -6y +7

Requires a correct function in x + correct domain or a correct function in x with a correct follow through on the

range in (a) but do not follow through on x € R
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Question Scheme Marks
1(a) 28 30—x
f =—-1 =
20 =25 [ x_zj I
28
t = —1=
Sets fg(x) x:>x_2 X
=28=(x+1)(x-2)
=x*—x-30=0 Mi
= (x-6)(x+5)=0
=>x=6,x=-5 dM1 Al
“4)
(b) a=6 Bl ft
1)
5 marks
Alt1@) | fg(x)=x= gx)=f"(x)
4 x+1 Ml
x-2 7
=x*-x-30=0 Ml
= (x-6)(x+5)=0
=>x=6,x=-5 dMI1 Al
4 marks
S. Case | Uses gf(x) instead fg(x) Makes an error on fg(x)
7x4
4 Sets fg(x)=x > =————1=x
7x—1—2_x Tx(x—2) MO
=7x* -3x-4=0 =x*-x-6=0 Mi
= (7x+4)(x-1)=0 = (x+2)(x-3)=0
2)6:—7, x=1 :>x:_2’ x=3 dM1 A0
2 out of 4
marks
(a)
o 28 4 Tx4
M1  Sets or implies that fg(x) = —2—1 Eg accept fg(x) = 7(—2j —1followed by fg(x) = —2—1
X= x— X—

. 1 1 x*1
Alternatively sets g(x)=f"" (x)where f~ (x)= —

Note that fg(x) = 7(i) -1 28

Ml
dM1

x—2) " 7(x-2)

-1 1is MO

Sets up a 3TQ (= 0) from an attempt at fg(x)=x or g(x)=f"(x)
Method of solving 3TQ (= 0) to find at least one value for x. See "General Priciples for Core

Mathematics" on page 3 for the award of the mark for solving quadratic equations
This is dependent upon the previous M. You may just see the answers following the 3TQ.

Al

(b)
Blft

Both x=6and x=-5

answer was found in (a). Accept 6, a=6 and even x =6
Do not award marks for part (a) for work in part (b).

For a =6Dbut you may follow through on the largest solution from part (a) provided more than one
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%‘iﬁ;ﬁgf Scheme Marks
7.(a) Applies vu'+uv'to (x2 -x )e'z"
g'(x)z(x2 —x3)><—2e’“+(2x—3x2)xe’” Ml Al
g'(x)= (2x3 —5x° + 2x)e’2x Al
3)
(b) Sets (2x° —5x" +2x)e ™ =0=>2x" —5x* +2x=0 | M1
2 1
x(2x —5x+2):0:>x:(0),5,2 M1,Al
1 .. (2 3\ .2x 1 _ 1 _ 4
Sub x =—, 2 into g(x)—(x —-X )e =gz |=—, g@)=—7 dM1,A1
2 2) 8e e
4 1 Al
Range — = <—
T 6)
(¢) Accept g(x) is NOT a ONE to ONE function
Accept g(x) isa MANY to ONE function Bl
Accept g~!(x)would be ONE to MANY 1)
(10 marks)

Note that parts (a) and (b) can be scored together. Eg accept work in part (b) for part (a)

(2)

M1  Uses the product rule vu'+uv'with u = x

2

- x3and v = ¢ 2* or vice versa. If the rule is

quoted it must be correct. It may be implied by their u =..v=.u'=.v'=..followed by their
vu'+uv'. If the rule is not quoted nor implied only accept expressions of the form

(x2 —x ) x+Ae ™ + (Bx +Cx? ) x e " condoning bracketing issues

Method 2: multiplies out and uses the product rule on each term of x’*e™* — x’e™*

Condone issues in the signs of the last two terms for the method mark
Uses the product rule for uvw=u'vw+uv'w-+uvw' applied as in method 1

Method 3:Uses the quotient rule withy = x> — x3and v = ¢?~.

be correct. It may be implied by their u =..v =..u"'=..v'=..followed by their

rule is not quoted nor implied accept expressions of the form

condoning missing brackets on the numerator and erz

2
v

If the rule is quoted it must
VU WY I the

e (Ax—sz) —(x2 —x3)>< Ce™

()

on the denominator.

Method 4: Apply implicit differentiation to ye* = x> —x* = ¢** x % +yx2e™ =2x—3x"

Condone errors on coefficients and signs
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?\lt?gg? Scheme Marks
6.(a) | f(x)>k? Bl
(1)
b) | y=e+ii=e=y-k° M1
:xz%ln(y—kz) dM1
:f‘l(x)zéln(x—kz), x> k? Al
3)
(© | In2x+In2x*+mn2x’ =6 Ml
=In8x*=6 Ml
=8 =ef = x=.. Ml
:x—(ij—i (Ignore any reference to —i) Al
g8 ) vz ey No)
“4)
d) | fg(x)=e>MCY 4 k2 Ml
= fg(x)=(2x)* +k? =4x> +k* Al
(2)
@ | fg(x)=2k* = 4x* +k* = 2k?
sS4t =k = x=.. M1
:>x=§only Al
(2)
12 marks
@@ltc) | In2x+In2x*+1In2x’ =6 M1
=>mn2+Inx+In2+2Inx+In2+3Inx=6
=3In2+6lnx=6
:>1nxz1—%ln2 M1
l—lan c e
=>x=e 2 ’:ﬁ (Ignore any reference to _ﬁ) MI, Al
(alt e) 4)
= 2In(2x) = In(2k* —k*)
= In(2x)* =In(k?), = 4x* =k* = x =§ M1, Al
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?\lﬂ?gg? Scheme Marks
5.(a) X +x-6=(x+3)(x-2) Bl
X 32x+1)  x(x—-2)+3(2x+1) M1
x+3 (x+3)(x-2) (x+3)(x-2)
2
_ X +4x+3 Al
(x+3)(x—-2)
(AR x+])
+3)(x—2)
_ et cs0 Al*
(x=2)
“4)
(b) One end either (y)>1,(y)=>1 or (y)<4,(y)<4 B1
I<y<4 Bl
(2)
(c) Attempt to set
Either g(x)=x or g(x)=g '(x) or g '(x)=x or g*(x)=x
x+1Jrl
1
(x+1) _ X+ =2x+1 2x+1=x x=2 . M1
(x-2) x=2 x-1 x—1 x+1
x=2
x*=3x-1=0=>x=... Al, dM1
a:3+2\/13 oe (1.5++/3.25) cso | Al
“4)

(10 marks)
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Question
Number Scheme Marks
7(a) 0<f(x)<10 B1
@
ff(0) =1(5), =3 B1,Bl
®) (0)=£(5),
(2)
4+3x
= = y(5-x)=4+3x
© y=r=>y06-%)
=>5y—-4=xy+3x M1
Sy—4
—4: =
=5y x(y+3)=>x 3 IM1
-1 S5x—4
xX)=
g (x) . Al
3)
() gf(x)=16=>f(x)=g'(16)=4 oe MI1Al
f(x)=4=x=6 B1
f(x)=4=5-25x=4=>x=040¢ MIAL
(5)
(11 marks)
Alt 1 4+3(ax+Db)
f(x)=16=>——==16
to 7(d) gf(x)=16= 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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Question Scheme Marks AOs
ll(.) x=-4 or y=_5 Bl 1.1b
P(—4,-5) Bl 2.2a

(2)
(b) 3x+40 =—2(x +4)-5=> x =... M1 1.1b
=-10.6 Al 2.1

(2)
() a>2 Bl 2.2a
y=ax=>-5=—4a=>a=% Ml 3. 1a
lata<125VUla:a>2) Al 2.5

(3)

(7 marks)
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Number Scheme Marks
4(a) fg() =£(2)=7 MIALl
(2)
(b) Either g(0)=3 or g(x —> ) —>0.5 Ml
0.5<g(x)<3 Al
(2)
(©) Attempt change of subject of y = 2x_+93 = y2x+3)=x+9
X+
=2xy—-x=9-3y M1
:>x(2y—1):9—3y:>x:H dM1
2y-1
g’l(X)=9_3x, 0.5<x<3 Al, Bl ft
2x -1
(C))
(d) Attempts f(0) =2x3+5=11= k<11 Or f(3) =2x0+5=5= k>5 MI1Al
S5<k<ll Al
3)

(11 marks)
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Question

Number Scheme Marks
3@ v
' V shape just in Quad land correct position | B1
8 Meets/cuts y axis at (0,8) | Bl
Meets x axis at (4,0) | Bl
0| 4 x
3)
(b) x=1 B1
X+5=—-(8-2x)=> x=13 MI1Al
A3)
(©) fg(5) =f(2)=-1 M1Al
2)
. 3 . 5
(d) f'(x)=2x-3= min atx=5: mlnz—z MI1Al
Maximum value = 5 B1
—2 f), S Al
4

(12 marks)
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Shape | B1
r--ticay--1- | y=4 Asymptote y=4 | Bl
0,3
(©3) y intercept (0,3) | Bl
L 1
( 3 Oj Touches x axis at (—gln4,0 Bl
[4]
Shape | B1
Asymptote y = -2 | Bl
(b)
Passes though origin | Bl
--------------------------------------- y=-2
[3]
Bl
c flx)> -4
(d) y=e"-4 =>e=y+4 M1
= -3x=In(y+4) andx = dM1
1
f'(x)=——=In(x+4) or In T, (x> —4) cao Al
3 (e d) (x+4)
[3]
1
-3In| —
(e) fg(X) = e [x+2J _4 M1
=(x+2) -4, =x’+6x>+12x+4 dM1, Al
[3]

(14 marks)
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Question
Number

Scheme

Notes

Marks

6(a)()

(0, a)

V shape with vertex on x-axis but
not at the origin.

B1

(a,0)

v

Correct V shape with (0, a) or just
a and (a, 0) or just a marked in the
correct places. Left branch must
cross or touch the y-axis. Allow
coordinates the wrong way round if
marked in the correct place.

Bl

2)

(a)(ii)

(0,

a —b)

v

Their part (i) translated down (by
any amount) but clearly not left or
right, or the correct shape i.e. a V
with the vertex in 4" quadrant.

Bl1ft

A y-intercept of a — b on the
positive y-axis or intercepts of

a— b and a + b on the positive x-
axis with a + b to the right of a — b

B1

A fully correct diagram.

Bl

(€)]

(b)

Solves x—a—-b = %x or solves

—x+a—b:%x asfarasx=...

Allow < or > for =.

Ml

Solves x—a—-b = %x and solves

—x+a—b=%x asfarasx=...

Allow < or > for =.

Ml

%(a—b)<x<2(a+b)

ddM1: Chooses inside region.

Al: Allow alternatives e.g.

x<2(a+b)and x>%(a—b),
x<2(a+b) N x>%(a—b),
(%(a—b),Z(a+b))bUtn0t

x<2(a+b), x>%(a—b)

ddM1Al

Q)]

(9 marks)
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Qu Scheme Marks
7 (a)(i) | Substitute (0, 5) to give | b| =5s0b==+5 Bl
Substitute (%,O)to give | %a+b|:O soa=715 M1 Al
(i) | Gives equation as y =|—15x+5| ory =[15x—5| Bl
“4)
y A
\Q V shape correct way up
2
o Pat (%, 3) g}
t (0,8
Qat (0,8) o
P
3
0] X
(7 marks)
(a)
@)

B1: For both b ==+5 not just | bl=5
M1: Substitute (%,0) to give | %a + b | =0. This mark is implied by a =%3x value of b

Al: a =15 corresponding to »=-5 and a =—15 corresponding to b =5

If they write down an equation rather than giving values of a and b then
Just y=|-15x+5| or y =[15x - 5|scores BO, M1, AO

Both y=|-15x+5| and =[15x~5|scores B1, M1, Al
Linear equations y =-15x+5 and/or y =15x—5(without the modulus) only score BO M1 A0

(i1) Note that this is an A1 mark on e-pen
15x-5 x>l
-15x+5 x<

If candidates don’t state (i), (i) and write down just y=|-15x+5| they would score (i) BO M1 A0 (ii) Bl

(b) There must be a sketch to score any of these marks.
B1: V shape the correct way up any position but not on the x- axis. Accept V's that don't have symmetry

B1: P at (% , 3) Score if the coordinates are stated within the text OR marked on the axes. If they appear in both

Bl:y= | ~15x+5]| or y= |15x - 5| orallow equations such as for this mark only f(x)=

then the graph takes precedence.
B1: For crossing the y- axis at (0, 8). Accept 8 marked on the correct axis. Condone (8,0) marked on the correct
axis
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Qi s
3
y Shape Bl
y=2lnx-4
(62 0) Bl
9(a)(i) .
o (e’,o) x
Asymptote BI
x=0
3)
Shape Blft
y=|2lnx-4
(a)(i) el
> Asymptote and
o (<) x coordinate Blft
(2)
(®) dhx-4=4=y=4=x=c’ MIAI
2Inx—-4=-4=>hx=0=>x=1 MI1Al
(C))
© gf(x) =245 g el ke o= ex? 2 MI1,dMIAI
3)
(d gf(x)>—2 Bl
1)
(13 marks)
(a)(®)

B1: For a logarithmic shaped curve in any position. For this mark be tolerant on slips of the pen at either end. See
Practice and Qualification for examples.
B1: Intersection with the x axis at (¢2,0).

Allow ¢” marked on the x axis. Condone (0’ 2 ) being marked on the positive x axis.

Do not allow e” appearing as 7.39 for this mark unless e” is seen in the body of the script.
Allow if the coordinate is given in body of script. If they are given in the body of the script and differently
on the curve (save for the decimal equivalent) then the ones on the curve take precedence.

B1: Equation of asymptote is x = 0 (do not allow “ y-axis”). Note that the curve must appear to have an asymptote
at x=0

(a)(ii)

B1ft: For either the correct shape or a reflection of their “negative” curve in (a) in the x-axis. For this to be scored it
must have appeared both above and below the x-axis. The curve to the lhs of the intercept must appear to
have the correct curvature

B1ft: Score for the correct coordinates and asymptote. Alternatively follow through on the coordinates and
asymptote given in part (a) as long as the curve appeared both above and below the x-axis and the curve
approaches the same asymptote stated in (a)(i). Do not penalise “y-axis” given as the asymptote twice — i.e.
penalise in (a)(i) only.

If the curves are sketched on the same axes — it must be clear which curve is which — if in doubt use review.
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Question
Number Scheme Marks
6.(a)(i) (0,a) shape on x - axis or coordinates (% a,oj and (0,a) | g,
. Correct shape, position and coordinates | Bl
0] | 1 X -
(349)
4
(i) & Their "V" shape translated up or (0,a +b) | Blft
(0,a+b)
. Bl
Correct shape, position and (0,a +b)
> (C))
0O X
(b) States or uses a+b =38 B1
3 o .
Attempts to solve |2x - a| +b= > X+ 8 in either x or withx = ¢
3
2c—a+b=§c+8:>kc=f(a,b) Ml
Combines kc =f(a,b)with a+b=8 =>c=4a dM1 Al
4
(8 marks)
(a)(i)
B1 V shape sitting anywhere on the x- axis or for (l u Oj and (0,a)lying on the curve.
2 b
Condone non -symmetrical graphs and ones lying on just one side of the y -axis
B1 V shape sitting on the positive x-axis at (l u 0), cutting the y-axis at (0,@) and lying in both quadrants 1 and 2
2 >

1 . .. .
Accept —a and a marked on the correct axis. Condone say (a,0)for (0,a)as long as it is on the correct axis.

2
Condone a dotted line appearing on the diagram as many reflect y =2x—a to sketch y = |2x — a|

If it is a solid line then it would not score the shape mark.

(a)(ii)
Blft Follow through on (a)(i). Their graph translated up. Allow on U shapes and non symmetrical graphs.
Alternatively score for the (0, + b) lying on the curve

B1 V shape lying in quadrants 1 and 2 with the vertex in quadrant 1 cutting the y- axis at (0,a +b)

Ignore any coordinates given for the vertex.
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?\Iﬁiﬁ? Scheme Marks
A
=2e"-5
d ’ Shape | Bl
2.(ai) (ln (;),Ojand(o,—3) B1
" Oy
y y=-5 | Bl
_____——/ y=-5
3)
y{l
7= J y=loe* -4 Shape inc cusp | g1
e 5
(aii) (1n(2),0jand(0,3) BIft
> Y =3 | Blft
’ (s()9) .
3)
B1 ft
b x>In|=
(b) "
x 3
(c) 2e —5:—2:><x>:1n E MIAI
7
(x) =In _] Bl
2
3)
(10 marks)
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Question
Number

Scheme

5.(a)

(b)

©

Accept for all values of x except x=3 Or (xeR,) x#3, or x<3, x>3

Marks
V shaped graph | Bl
Touches x axis at ¥4
and cuts y axis at 3 | Bl
(2)
Solves 4x—-3=2-2x or
3—4x=2-2x to give Ml
either value of x
5 1
Both x=— and x=—
6 2
5 1 Al
or x> raa < >
x<l or x>§ dM1Al
2 6
“4)
Draws graph Or solves
|4x -3[=15-2x
to give one soln x =% Ml
Al
)

(8 marks)
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(a)
B1 A “V’ shaped graph. The position is not important. Do not accept curves. See practice and qualification items for
clarity. Accept a V shape with a ‘dotted’ extension of y = 4x — 3 appearing under the x axis.

. 3 . .
B1 The graph meets the x axis at x =— and crosses the y axis at y =3. Do not allow multiple meets or crosses

4

If they have lost the previous B1 mark for an extra section of graph underneath the x axis allow for crossing the x

: 3 :
axis at x =—and crosses the y axis at y =3.

4
Accept marked elsewhere on the page with 4 and B marked on the graph and 4 = (%’ ()) and B =(0,3)

Condone (0,%) and (3, 0) marked on the correct axis

(b)

M1 Attempts to solve |4x —3|...2 —2x finding at least one solution. You may see ... replaced by either = or >

Accept as evidence +4x+3=2-2x=x=..
Accept as evidence H4x+3>2-2x=>x>.,0orx<..

1

5 5
Al Both critical values x = g and x = 5 , or one inequality, accept x > g or x < E

Accept x =0.83and x = 0.5 for the critical values
Accept both of these answers with no incorrect working for both marks

dM1Dependent upon the previous M, this is scored for selecting the outside region of their two points.
Eg if M1 has been scored for 4x—3=2-2x = x=0.83and 4x-3=2-2x=>x=-2.5
A correct application of M1 would be x <—2.5,x > 0.83

1
Al Correct answer only x < 5 or x> g .

Accept x<0.5,x > 0.83

(©)

M1 Either sketch both lines showing a single intersection at the point x =

A w

Or solves |[4x—3|=14—2x using both 4x—-3=14—-2xand —4x+3 =14 —2x giving one solution x =%
Accept |4x —3|>14—2x using both 4x—3>11—-2xand —4x+3 > 11 —2x giving one solution x%

If two values are obtained using either method it is MOAO

A1 States that the solution set is all values apart from x = 1 Do not isw in this question. Score their final

statement. Accept versions of all values of x except x =3 or xR, x#3

3 3
T, 0r X<g, X>%
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QNllJJen‘:’gZp Scheme Marks
4.(a) ‘W’ Shape | BI
(0, 11) and (6, 1) | B1
()
‘V’ shape | B1
(b) (-6,1) | B1
(0,25) | B1
3)
(c) Oneof a=2 orb=6 Bl
a=2andb=06 Bl
()
(7 marks)
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%?1?15122? Scheme Marks
2.(a) — Shape | Bl
~
e
Y (0.5,0) | B1
/
/
/
/ ;
Jinvs o
I/ Ww.o,uj
| (2)
!
(b) i
i
!l.l Shape | Bl
\
\
\ > - 1 B
W Cuspat (10) | BI
o (l 5 0) x
3)
(5 marks)
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Nomber Seheme ke
4.(a) f(x)=3 M1Al
(2)
(b) An attempt to find 2|3 —4x| +3 when x=1 M1
Correct answer fg(l)=5 Al
(2)
3-y
(c) y=3—4x:>4x:3—y:>x=T Ml
-1 3—x
Xx) = Al
g (x) 2
(2)
(d) [e)] = (3-4x)’ BI
gg(x) =3-43-4x) M1
2g(0)+[g(x)] =0=-9+16x+9-24x+16x* =0
16x> —8x=0 Al
8x(2x—-1)=0=x=0,0.5 oec | MIAI
)

(11 marks)
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%ﬂ?r?tt)lgrn Scheme Marks
4.(a)
Shape including cusp | B1
(-1.5,0)and (0,5) | Bl
2
(b)
Shape | B1
0,5) | B1
2
(¢
Shape | Bl
(0,10) | B1
(-0.5,0) | Bl
3)
(7 marks)

(@)
Bl

Bl

(b)

Bl

Bl
(c)

B1

Bl

B1

Note that this appears as M1A1 on EPEN
Shape (inc cusp) with graph in just quadrants 1 and 2. Do not be overly concerned about relative
gradients, but the left hand section of the curve should not bend back beyond the cusp
This is independent, and for the curve touching the x-axis at (-1.5, 0) and crossing the y-axis at (0,5)
Note that this appears as M1A1 on EPEN

For a U shaped curve symmetrical about the y- axis

(0,5) lies on the curve

Note that this appears as M1B1B1 on EPEN

Correct shape- do not be overly concerned about relative gradients. Look for a similar shape to f(x)
Curve crosses the y axis at (0, 10). The curve must appear in both quadrants 1 and 2

Curve crosses the x axis at (-0.5, 0). The curve must appear in quadrants 3 and 2.

In all parts accept the following for any co-ordinate. Using (0,3) as an example, accept both (3,0) or 3 written
on the y axis (as long as the curve passes through the point)

Special case with (a) and (b) completely correct but the wrong way around mark - SC(a) 0,1 SC(b) 0,1
Otherwise follow scheme
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Question Scheme Marks
Number
3(a) y
V shape B1
vertex on y axis &both
branches of graph cross x axis | Bl
X
Y e ‘y’ co-ordinate of Ris -6 | Bl
(0,-6) 3)
(b)
y
(-4,3) / W shape Bl
2 vertices on the negative x axis. | Bldep
W in\ both quad 1 & quad 2.
X
R’=(-4,3) B1
3)
6 Marks
4 (a) y =4—In(x + 2)
In(x+2)=4—-y
x+2=e*V
x=e* V-2 M1
f_l(x) =e* X _2 oe MIA1
3)
(b)
x<4 Bl
(D
() fg(x) =4 —In(e* — 2 +2) Ml
dM1A1
fg(x) =4—x?
3)
(d) Fg(x) < 4 Bl1ft
(1)
8 Marks
GCE Core Mathematics C3 (6665) June 2011 5
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Question Scheme Marks
No

Shape | Bl
x coordinates correct | B1

y coordinates correct | Bl

3
Shape | Bl
Max at (2,4) | B1
Min at (-3,0) | Bl
3)

6 marks
(@)

Bl Shape unchanged. The positioning of the curve is not significant for this mark. The right hand section of the curve
does not have to cross x axis.

B1 The x- coordinates of P’ and Q’ are -5 and 0 respectively. This is for translating the curve 2 units left. The
minimum point Q’ must be on the y axis. Accept if -5 is marked on the x axis for P” with Q’ on the y axis

(marked -12).
Bl The y- coordinates of P’ and Q’ are 0 and -12 respectively. This is for the stretch x3 parallel to the y axis. The
maximum P’ must be on the x axis. Accept if -12 is marked on the y axis for Q’ with P’ on the x axis (marked -5)
(b)

B1 The curve below the x axis reflected in the x axis and the curve above the x axis is unchanged. Do not accept if the
curve is clearly rounded off with a zero gradient at the x axis but allow small curvature issues. Use the same
principles on the lhs- do not accept if this is a cusp.

B1 Both the x- and y- coordinates of Q’, (2,4) given correctly and associated with the maximum point in the first
quadrant. To gain this mark there must be a graph and it must only have one maximum.

Accept as 2 and 4 marked on the correct axes or in the script as long as there is no ambiguity.

B1 Both the x- and y- coordinates of P’, (-3,0) given correctly and associated with the minimum point in the second
quadrant. To gain this mark there must be a graph. Tolerate two cusps if this mark has been lost earlier in the
question. Accept (0, -3) marked on the correct axis.

Question No Scheme Marks

3 (a) 20 (mm’) Bl

(0))

M1




www.yesterdaysmathsexam.com

(b) 40’ =20 et -  elSt=¢
40 Al
15t — = (2
e TS
Correct order 1.5t = In'2' - t = lln—sc M1
In2 Al
t= 15 = (awrt 0.46)
Al
12.28 or 28 (minutes} )]
(6 marks)
(@
B1 Sight of 20 relating to the value of A at t=0. Do not worry about (incorrect) units. Accept its sight in (b)
(b)
Ml Substitutes A=40 or twice their answer to (a) and proceeds to e>t = constant. Accept non numerical answers.
Al elst =22 52
20
MI Correct In work to find t. Eg e'5¢ = constant — 1.5t = In(constant) - t =
The order must be correct. Accept non numerical answers. See below for correct alternatives

Al Achieves either % or awrt 0.46 2sf

Al Either 12:28 or 28 (minutes). Cao
Alternatives in (b)
Alt 1- taking In’s of both sides on line 1

Ml Substitutes A=40, or twice (a) takes In’s of both sides and proceeds to In('40") = [n20 + Ine’>¢
Al In(40) = In20 + 1.5¢
Ml Make t the subject with correct /n work.

In('40") — In20 = 1.5t or In(2>) = 1.5t > t =
A1,Al1 are the same

Alt 2- trial and improvement-hopefully seen rarely

Ml Substitutes t= 0.46 and t=0.47 into 20e >t to obtain A at both values. Must be to at least 2dp but you may
accept tighter interval but the interval must span the correct value of 0.46209812

Al Obtains A(0.46)=39.87 AND A(0.47)=40.47 or equivalent

M1  Substitutes t=0.462 and t=0.4625 into 40e*-¢

Al Obtains A(0.462)=39.99 AND A(0.4625)=40.02 or equivalent and states t=0.462 (3sf)

Al AS ABOVE

No working leading to fully correct accurate answer (3sf or better) send/escalate to team leader




