A Level Pure Paper Mark Scheme: MathsFlex Tutoring
1.
3(4) 1 3(8) +4
g(4) = =8=9g9(4) = M1
gg(4) = ? oe Al
Range :3<y<8 Bl
=X 4=:oyx 2y =3x+ 4= yx—-3x=2y + 4 M1
x(y—3)=2y+4=>x= _’L; M1
g'x) =222 3<x<8 Alft
2.
Attempts f(-2) = 3 x (-2)® = 2a x (-2)2 =28 x (-2) —=8a =0 M1
2 Solves linear equation 16a = 32 M1
a=2cao Al
3.
Deduces that the gradient of PA is - = M1
5 Finding the equation of a line with gradient -% and point (6, 4) ]
a M
y-4=-3x-¢
Completes proof 3y +x =18 Al
Solves 3y +x =18 and y = 3x + 1 simultaneously M1
P=(1.55.5) Al
3b
Length PA = j (6 — 1.5+ (4 — 5.5)°(=v22.5) M1
Equation of Cis (x — 6)% + (y — 4)%=22.5 Al
Attempts to find where y = 3x + k meets C using OA +PA M1
3c Substitutes their (10.5, 2.5) iny = 3x + k to find k M1
k=-29 Al




4.

Cc0s60Cc0s26 + sinédsin28
{LRS =) sin20c0s26

M1

_cos(66 — 20)  cos40
~ sin20cos?26  — sin26cos?28

Al

1
sin20cos20 = §sin49

dMm1

cos46
T = 2cot40

75in49

Al

coséo \ sinéé ) -5
sin20  cos26 tan40/

=5=>} 200f49=5=>2(

M1

Rearrange to give tan46 = k; k # 0 and applies arctan k
2
{90° <0 <180° tan46 = z =>}

dMi

6 = awrt 94.5°, 140.5°

Al

5.

Total time for8 km = 48 minutes + 8 x 1.03 + 8 x 1.03%

M1

= 64.7272 minutes = 64 minutes 44 seconds

Al

7th kmis 8 x 1.03 = 8 x 1.03'

8thkm is 8 x 1.03 x 1.03 = 8 x 1.03°

9th kmis 8 x 1.03 x 1.03 x 1.03 =8 x 1.03°
Hence the time for the rih km is 8 x 1.03" ¢

Bl

Attempts the total time for the race
30

Eg 48 minutes + Z 8 x 1.03"° minutes
r=7

M1

Uses the series formula to find an allowable sum

24(1.03% - 1
c Eg Time for 7" to 30" km = % = (283.67...)

M1

Correct calculation that leads to the total time
8.24(1.03% - 1)

Eg Total time = 48 + 1031

Al

Total time = awrt 331 minutes 40 seconds

Al




Egm=+v8,n=+2 M1
m V8 2
n V2 5 Al
= statement untrue or 2 is not irrational or 2 is rational
y=Ixl+5 . V shaped graph {reasonably}
symmetrical about the y-axis
with vertical intercept (0, 5) or Bl
b, Y 5 stated or marked on the
/ positive y-axis
Superimposes the graph of
y = |x+5]| ontop of the M1
_5 5 -x | graphofy = |x| +5
The graph of y = | x| + 5 is either the same or above the graph of
y = |x+ 5] {for corresponding values of x} Al
or when x 20, both graphs are equal (or the same) when x <0, the
graph of y = | x| +5is above the graphof y = | x+ 5|
1+10 1 1
’ X=(1+10x2 % (1 - x)°2 B
1T —x
1 . 1y (- l) 9
(]+]0x)2=]+;x(]0x)+%x(]0x) M1
- 1 (’;) x(- %) 2 M1
(1 = x)72=1+(-3) x (x) +Z7Ex (x)
1 1
(1+10x)2=1 +5x—2—75x2 and (1 — x)72=1 +%x+§x2 Al
1 1
(1+10x)2x (1 —x)2 = (I i 5x—2—25x2) x (l + %x+ §x2)
] el S aD Sk 25,2 dM1
—l+2x+8x +5x+2x X
= A +Bx + Cx2
=1+ _Zy2
=1+ g X Al
Expression is valid | x| < ]—'O Should not use x = % os% > ]—]0 Bl
. -1 LT R |
Substitutes x = = into ’ o 0 S M1
\/Z _ 10667 Al
3 9248
Soviz~22 Al

9248




dy M1
2 A 2ear2y—) =
x“tany = 6 = 2xtany + x“sec ydx 0 Al
d
Full method to get d_z in terms of x using
M1
36
2., I 2%
a secy—l+fony—l+7
6
dly =BT o 12X R
dx o 36\ x4 +36
X (] i x2)
dy -1
dx x4 +36 M1
. d’y  -12x (x4 +36) — (-12x) x 4x® _ 36(x* — 12) Al
Rl (x* + 36)? T T+ 36)2
d2
States that when x < 1/1_2 = d_Z <0
b} X
d2y
— 4 —
whenx =312 = e Al
d2y
AND when x> /12 = =20
X
giving a point of inflection when x = V12
9.
y
3
7<4x04
a
For an allowable linear graph and explaining that there is only one B
intersection
3 x2 3
- o = — s e — M1
COsSX — 4x Z 0=1 5 4x 7 0
b Solves their 2x2 + 16x-1=0 dm1
il Al

Allow awrt 0.062 but accept ~—




10.

4
Chooses a suitable method for f 3xy/X + 50X
0
Award for M1
e Using a valid substitution u = ..., changing the terms to u's
e Integrating and using appropriate limits.
Substitution Substitution
u=\/x+5=>%=2uoe u=x+5=>%=loe Bl
f 3xy/x + 5dx f 3xy/x + 5dx
M1
= fA(u2 + 5)u?du = fA(u + 5)y/udu
=Pu® + Qu® = Su £ TU3 dM1
=6,5_33 6 5 30 3
=sY &Y =sU2—-=U2 Al
Uses limits 3 and V5 the correct Uses limits 9 and 5 the correct ddMI
way around way round
_ 108 , 100V5
= — ot ——
45 5 Al
=£(27 + 25V5)
11.
dx . .
X3 = 3sin2t x 4cost or 3 x 2sintcost x 4cost M1
(Area =) f 3sin2t x 4costdt = f 3 x 2sintcost x 4costdt
or dM1
f 3sin2t x 4costdt = J’ 24sintcos?tdt
a
.4
2
(Area =) f 24sintcos?tdt Al
0
ii. f 24sintcos?tdt = -8cos3t 'X\‘]]
[
Area = [ -8cos®t]2 =0 (-8) =8 Al
257
3sin2t = 2.7 = sin2t = e M1
t=0.55988..., 1.01091... Al
b Attempts to find the x values at both t values dM1
t=0.55988... = x =2.12435... Al
t=1.01091... = x = 3.38926...
Width of path = 1.3 metres Al




12.

dr N 1 dr N or k el k Mi
g Sz o' Tin (for k or a numerical k)
f r?dr = [tkdf =... (fork or a numerical k) M1
1
§r3 = +kt {+ ¢} Al
a t=0,r=6andt=7,r=2 t=0,r=6andt=420,r=2
givesér3=—22¥'|8'r+72, gives§r3=-%f+72,
where r, in mm, is the radius {of where r, in mm, is the radius {of MI
the mint} and t, in minutes, is the | the mint} and t, in seconds, is the Al
time from when it {the mint} was | time from when it {the mint} was
placed in the mouth placed in the mouth
r=0=0=-22t+720=-208t + 1512t = ... M1
b
time = 7 minutes 16 seconds Al
Suggests a suitable limitation of the model. Eg
e Model does not consider how the mint is sucked
e Model does not consider whether the mint is bitten
e Modelis limited for times up to 7 minutes 16 seconds oe
e Not valid for times greater than 7 minutes 16 seconds oe
¢ Mint may not retain the shape of a sphere (or have uniform
c ’ o . Bl
radius) as it is being sucked
¢ The model indicates that the radius of the mint is negative
after it dissolves
e Model does not consider the temperature of the mouth
e Model does not consider rate of saliva production
Mint could be swallowed before it dissolves in the mouth
13.
{CM=CA+AM =CA+§AB=>}CM=—20+§(b—a) M1
a
= CM= -ga + %b Al
ON=0C +CN = ON = OC + ACM M1
b = 5™ . 5 1
ON=3a+A(-§a+§b) :OI;I=(3— §A)a+§lb Al
= = M1
(3 5 ) 0=>12
< 6 T )
A=3=>ON=3b=> NB = =>ON:NB=3:2 Alft




14.

1. Find Inverses

2. Substitute
Values

3. Quadratic
Form

4. Solve for =

Total Marks

B1

M1

Al

B1

M1

M1

M1

A1l
CSO

Correct f (z) = 4/ (ce)
Attempt to find ¢ !(z) (e.g., z = —4y + 4)
Correctg (z) = % or 1 — £ (oe)

: _ 24(2) . 1
Correct evaluation of h(g(2)) =39 =3 4 = L

Substitute all components into the equation: & + /3% = 12( %)

Simplify and use substitution (e.g., let u = /3% or 3%/2) to get a

quadratic: 3u® + u — 2 = 0 (oe)

Solve quadratic for u (using formula or calculator) and set 372 = 4

Final answer = = 1.11 (or exact equivalent log;(u?)). Must have no
errors leading to this point.



