Pure Mathematics 1 Practice Paper M9 MARK SCHEME

Question 1
%‘:;:g::‘ Scheme Marks
Q (a)|s5x>10. {x:x > 2} M1, A1
(2)
b
®) (2x+3)(x—4)=0, ‘Critical values” are —-'3— and 4 M1, A1
{x__§<x<4} M1 Alft
2 (4)
(c) _ BIft (1)
{x:2<x<4} (7]

(a)

(b)

M1 for attempt to collect like terms on each side leading to ax > b, orax <b,or ax=5b
Must have a or b correct so eg 3x > 4 scores M0

1" M1 for an attempt to factorize or solve to find critical values. Method must
potentially give 2 critical values

1*A1  for —% and 4 seen. They may write x < -% . x <4 and still get this Al

- -

2™ M1 for choosing the “inside region™ for their critical values
2™ Alft follow through their 2 distinct critical values

Allow x > —% with “or™ “," * U™ ** x <4 toscore M1AO but “and” or “*~ * score

MIAl
xe(—3.4)isMIAlbut x € [-3.4]is M1AO. Score MOAO for a number line or graph

only

(c)

Blft Allow if a correct answer is seen or follow through their answer to (a) and
their answer to (b) but their answers to (a) and (b) must be regions. Do not
follow through single values.

If their follow through answer is the empty set accept & or {} or equivalent in
words
If (a) or (b) are not given then score this mark for cao

NB  You may see x<4 (with anything or nothing in-between) x < -1.5 in (b) and
empty set in (c) for Blft
Do not award marks for part (b) if only seen in part (c)

Use of < instead of < (or = instead of >) loses one accuracy mark only. at first
occwrence,




Question 2

Question
(Gariber Scheme Marks
Q b? - 4ac attempted. in terms of p. M1
(3p)* -4p=0 o.c. Al
Attempt to solve forpe.g. p(9p—4)=0 Must potentially leadtop=k. k#0 M1
p= % (Ignore p = 0. if seen) Alcso
(4]

1¥ M1 for an attempt to substitute into b*> —4ac or b* = 4ac with b or ¢ correct
Condone x’s in one term only.
This can be inside a square root as part of the quadratic formula for example.
Use of inequalities can score the M marks only

1" A1 for any correct equation: (3p)2 —4x1x p=0 or better

2™ M1 for an attempt to factorize or solve their quadratic expression in p.

Method must be sufficient to lead to their p= :;- 2

Accept factors or use of quadratic formula or (p + ‘;-)2 =k* (o.c. cg) (3p:t %)2 =k’or
equivalent work on their eqn.

2 9})\ ’ 3 . nd
Op~ =4p = ~F— =4 which would lead to 9p = 4 1s OK for this 2™ M1

R

ALT Comparing coefficients
M1 for (v+a@)'= x* +a@* + 2ax and Al for a correct equation eg 3p =2\/p

M1  for forming solving leading to J;—) =% or better

Use of quadratic discriminant formula (or any formula) Rule for awarding M mark
If the formula is quoted accept some correct substitution leading to a partially

correct expression.
If the formula 1s not quoted only award for a fully correct expression using

their values.




Question 3

Question
Rikinbér Scheme Marks
Q (a) x=2 y=8-8-2+9=7 (%) B1 (1)
b )
®) Wy M1 A1
dx
x=2 Po12g-y=3) Alft
dx
y=-7=3x-2) y=3x+1 M1, A1 (5)
L pe— (for —-L with their m) | Bife
3 m
2 1 2 2 4 2
3x —4x—l=—3. Ox° —12x—-2=0 or x —;x—§=0 (0.¢.) M1, A1
244/
[x l—-#}(d”l =366 =6V6) or (3x-2f =6 > 3x=2x6 M1
x=§(2+\/3) (*) Alcso  (5)
[11]

(a)

(b)

(c)

ALT

Bl there must be a clear attempt to substitute x = 2 leading to 7

g2’ -2x22-24+9=7

1M1 for an attempt to differentiate with at least one of the given terms fully
correct.

1" Al for a fully correct expression

2% Alft for sub. x= 2 in their i—‘(# ¥ )accept for a correct expression ¢.g.
3x(2) -4x2-1
™ M1 for use of their “3” (provided it comes from their%(aé ¥) and x=2) to find

equation of tangent. Alternative 1s to use (2. 7) in y = mx + ¢ to find a value for ¢.

Award when ¢ = ... 15 seen.

dv
No attempted use of I‘ in (b) scores 0/5
X

1" M1 for forming an equation from their %(;e y) and their — ] (must be
m

clmngcd from m)

1 Al for a correct 3TQ all terms on LHS (condone missing =0)

™M1 for proceeding to x =... or 3x = ... by formula or completing the square for
a 3TQ

Not factorising. Condone +

™A1 for proceeding to given answer with no incorrect working seen. Can still
have +.
Verify (for MIAIMIAL)
1"M1 for attempting to square need > 3 correct values in “6’4‘[- .17 Al for J&

2*M1 Dependent on 1* M1 in this case for substituting in all terms of their %

2™ Alcso for ¢so with a full comment e.g. “the x co-ord of Q' 15..."




Question 4

(b)

(c)

BOM1AO
Do not award marks for factorising in part (b)

For the graphs
“Sharp points™ will lose the 1* B1 in (b) but otherwise be generous on shape

Condone (0, 3) in (b) and (0, 2). (0.5) in (c) if the points are marked in the
correct places.
2Bl for a curve that starts or terminates at (0. 0) score BO

4% B1ft for a curve that touches (not crossing or terminating) at (a. 0) where their

y= :((Jr—a)2

M1 for their graph moved horizontally (only) or a fully correct graph
Condone a partial stretch if ignoring their values looks like a simple
translation
Al for their graph translated 2 to the right and crossing or touching the axis at 2
and 5 only

Allow a fully correct graph (as shown above) to score M1A1 whatever

they have in (b)

Question
Number Scheme Marks
Q (a x(x? —6x+9) B1
=x(x-3)(x-3) M1 AT (3)
(b) : . Sha B1
. = s A
N1 Through origin (not touching) B1
) ¥ A | / — 1 1 Touching x-axis only once B1
: ; — 1 Touching at (3. 0). or 3 on x-axis B1ft (4)
| S N - - [Must be on graph not in a table]
(c)
Y S I Moved horizontally (either way) M1
7 \\; —7 (2, 0) and (5. 0), or 2 and 5 on x-axis A1(2)
o o
O 1
[9]
(a) | B1 for correctly taking out a factor of x
M1 for an attempt to factorize their 3TQ e.g. (x + p)(x +q) where | pq] =9,
So (x—3)(x+3) will score M1 but A0
Al for a fully correct factorized expression - accept x(x—3)°
If they “solve™ use ISW
s.C. If the only correct linear factor 1s (x - 3). perhaps from factor theorem. award




Question 5

Question
Niknbs Scheme Marks
Q (a) 2-7 5
AB: m= : (= ——] B1
8§-6 2
2
Usmg myn, =-1: nm, = ? M1
b
y=T= %(x—6) A 2x-5y+23=0 (0.e. with integer coefficients) | M1, A1 (4)
(b) T _ 23
Using x = 0 in the answer to (a), y = = or4.6 M1, A1ft (2)
(c) - 1 23 92 ) 2 184
Area of tiangle = ExSx? = i (0.e) eg (18;. 18.4, W) MT AT  (2)
[8]

(a)

(b)

(c)

Bl
1" M1
2% M1

for an expression for the gradient of AB. Does not need the = -2.5

for use of the perpendicular gradient rule. Follow through their m

for the use of (6. 7) and their changed gradient to form an equation for /.

Can be awarded for =1
x —

Alternative is to use (6. 7) in y = mx + ¢ to find a value for ¢. Score when

2
== o0.e.
5

¢ =...1sreached.

Al for a correct equation in the required form and must have *= 0" and integer
coefficients
M1 for using x = 0 in their answer to part (a) e.g. =5y +23=0
o
Alft  for y= '—53 provided that x = 0 clearly seen or C (0. 4.6). Follow through

their equation in (a)
Ifx=0.y

award the mark.
This A mark requires a simplified fraction or an exact decimal
Accept their 4.6 marked on diagram next to C for M1A1ft

for £x8x yc so can follow through their y coordinate of C.
for 18.4 (0.c.) but their y coordinate of C must be positive

4.6 are clearly seen but C is given as (4.6.0) apply ISW and

M1
Al

Use of 2 triangles or trapezium and triangle
Award M1 when an expression for area of OCB only is seen

Determinant approach
Award M1 when an expression containing +x8x ¥, is seen




Question 6

Question
Number

Scheme Marks

Q (a)

(b)

(c)

Centre is (3. -2) M1 A1, A1

12+"9"+"4"=5(OI'\/§)

(x-3)’—9+(y+2)’-4=12

(x-3)" +(y+2)" =12+"9"+"4" M1 A1 (5)

PO=\J(7--1 +(=5-1) or Y82 +6

=10 = 2xradius. ..diam. (N.B. For Al. need a comment or conclusion)
[ALT: midpt. of PQ [0 12E9 ) My, = (3.-2) = centre: Al]

[ALT: eqn. of PQ 3x+4y—-1=0: M1,  venfy (3. -2) lies on this: Al]
[ALT: find two grads. e.g. PO and P to centre: M1, equal .. diameter: Al]
[ALT: show that point S(=1.-5) or (7. 1) lies on circle: M1

because ZPSQ = 90°, semucircle .. diameter: Al]

R must lie on the circle (angle in a semicircle theorem)... often implied by a diagram
with R on the cucle or by subsequent working)

x=0= 3y +4y-12=0
0: = 2)(‘,-+6)=0 y=
¥ = =6 or2 (Ignorey= -6 if seen. and 'coordinates’ are not required))

m1

Al (2)

B1

M1

dm1
Al

(M is dependent on previous M)
4)
[11]

(a)

(c)

1% M1 for attempt to complete square. Allow (x+3)* £k, or (y£2)’ k. k#0.

1% Al x-coordinate 3. 2™ Al y-coordinate —2

2™ M1 for a full method leading to r = ..., with their 9 and their 4. 39Al Sor 25

The 1% M can be implied by (£3. £2) but a full method must be seen for the M.

Where the 'diameter’ in part (b) has clearly been used to answer part (a). no marks in (a).

but in this case the M1 (not the Al) for part (b) can be given for work seen in (a).

Alternative

1" M1 for comparing with x* + y* + 2gx + 2 fyr + ¢ = 0 to write down centre (-g.— f)
directly. Condone sign errors for this M mark.

2™ M1 for using r =+/g’ + f* —¢. Condone sign errors for this M mark.

1¥ M1 for setting x = 0 and getting a 3TQ in y by using eqn. of circle.

™M1 (dep.) for attempt to solve a 3TQ leading to at least one solution for y.

Alternative 1: (Requires the B mark as in the main scheme)

1" M for using (3. 4. 5) triangle with vertices (3.—2).(0.—2).(0.y) to get a linear or
quadratic equation in y (e.g. 3° +(y+2)* =25).

™M (dep.) as in main scheme. but may be scored by simply solving a linear equation.

Alternative 2: (Not requiring realisation that R 1s on the circle)

Bl for attempt at m,, x my, =—1, (NOT m,, ) or for attempt at Pythag. in triangle POR.

1% M1 for setting x = 0, 1.¢. (0. y). and proceeding to get a 3TQ in y. Then main scheme.
Alternative 2 by ‘verification':

Bl for attempt at my, x mg; =1, (NOT m,, ) or for attempt at Pythag. in triangle POR.
1" M1 for trying (0. 2).

2* M1 (dep.) for performing all required calculations.

Al for fully correct working and conclusion.




Question 7

[or log,32=5log,2 or log,16=4log,2 or log,512=09log,2]

i 6 s12
[Ol' 103232=1_03L or l0g216=lig.‘°L or 1081 512=loglo 1

Fripitic Schwire .
y=% or 0.125 Al (2)
®)|32=2° or 16=2* or 512=2° M1

1" M1 for expressing 32 or 16 or 512 as a power of 2. or for a change of base enabling
evaluation of log, 32. log, 16 or log, 512 by calculator. (Can be implied by

5. 4 or 9 respectively).
1" Al for 9 (exact).

2™ M1 for getting (log, x) = constant. The constant can be a log or a sum of logs.

If written as log, x* instead of (log, x)°, allow the M mark only if subsequent

work implies correct interpretation.
2™ A1 for 8 (exact). Change of base methods leading to a non-exact answer score AQ.

3 A1t for an answer of

— . An ft answer may be non-exact.
their 8
Possible mistakes:
log,(2°)=1log,(x’) = x* =2° = x=.. scores M1A1(implied by 9)MOAOAO
log, 512 =log, xxlog, x = x* =512 = x=... scores MOAO(9 never seen)M1A0A0

log, 48 = (log, x)' = (log, x)' =5.585 = x=5.145. x =0.194 scores MOAOM1AOAL1ft

No working (or ‘trial and improvement’):
x =8 scores MO A0 M1 Al A0

]
og,, 2 og,, 2 log,, 2
log; 32 + log,16=9 Al
(logx)* =... or (logx)(logx)=.. (May not be seen explicitly. so M1
M1 may be implied by later work, and the base may be 10 rather than 2)
log,x=3 = x=2)= 8 Al
log,x=-3 = g dal Alft  (5)
(7]
(a) | M1 for getting out of logs correctly.
If done by change of base. log,, ¥ =—0.903... is insufficient for the M1, but y =107*
scores M1.
Al for the exact answer. ¢.g. log,, ¥y =-0.903 = y =10.12502.. scores M1 (implied) AO.
Correct answer with no working scores both marks.
Allow both marks for implicit statements such as log, 0.125=-3.
(b)




Question 8

Question
Number Scheme Marks
Q P =80e°

(@) | =0 = P=80e" = 80(1) = 80 80 | B1

(1)

Substitutes P =1000and

1000 :
subject.
= r=51n(1999)
80
1=12.6286.. | awrt 12.6 or 13 years | A1
Note 7 =12 (2)
orr=awnt126 = r=12
will score AO
¥ M1
©) ;Q:l&% ke® and k = 80.
dr 160" | Al
(2)
(d) | 50 = 16e*

% Using 50 = £ and
% r=5|n(—] {=5.69717..} an attempt to solve | M1
to find the value of ror £.

IPWE) 1 Substitutes their value of 7 back
Peg0et ) o p_goei®®™) into the equation for . | IM!
P= 801(20’ = 250 250 or awrt 250 | AT

(3)
(8]




Question 9

Question
Niintiar Scheme Marks
Q ()| tanf=-1= 6=-45 135 B1, B1ft
sinf=2= 6=236. 1564 (AWRT: 24, 156) i
2 3sinx
(if) 4smx= aEe M1
4smxcosx=3sinx = sinx(4dcosx—-3)=0 M1
Other possibilities (after squaring): sin® x(16sin* x=7) =0,
(16cos’ x—9)cos’ x—1)=0
x=0. 180 seen B1, B1
x=414, 3186 (AWRT: 41, 319) B1, Bift (6)
[10]

(1)

(i)

1Bl for ~45seen (. where |a| < 90)

2" B1 for 135 seen. or ft (180 + &) if ais negative, or (@ — 180) if aris positive.
If tan @ = k 15 obtained from wrong working. 2™ B1ft is still available.

3¥B1 forawrt24 (B where |8 <90)

4% B1 for awrt 156. or ft (180 - B) if Bis positive, or — (180 + ) if Bis negative.
If sn @ = k 1s obtained from wrong working. 4" B1ft is still available.

i 3sinx

Condone

1% M1 for use of tanx =—— .
Cos X 3cosx

2™ M1 for correct work leading to 2 factors (may be implied).
1*B1 for 0. 2™ Bl for 180.
3“BI1 forawrt4l  (x where |y] <180)

4" B1 for awrt 319, or ft (360 - 7).
If cos@ =k is obtained from wrong working. 4™ B1ft is still available.
N.B. Losing sinx = 0 usually gives a maximum of 3 marks MIMOBOBOBI1B1
Alternative: (squaring both sides)
1¥ M1 for squaring both sides and using a 'quadratic’ identity.
e.g. 16sin* 8 =9(sec’ 8-1)
2" M1 for reaching a factorised form.
e.g. (16cos* @—-9)(cos’8~-1)=0
Then marks are equivalent to the main scheme. Extra solutions. if not rejected. are penalised as in
the main scheme.

For both parts of the question:

Extra solutions outside required range: Ignore

Extra solutions inside required range:

For each pair of B marks, the 2™ B mark 1s lost if there are two correct values and one or
more extra solution(s). ¢.g. tanf =-1 = 8 =45.-45135 1s B1 B0

Answers in radians:

Loses a maximum of 2 B marks i the whole question (to be deducted at the first and
second occurrence).




Question 10

Question

R Scheme

Marks

Q

4 1 . 3 4
I( 2x+3.\'§] dx=|:x‘+2.r7} =(16+2x8)—(1+2)
1

(29 + C scores AQ)

M1

Al

M1 ATAT

(5)

1" M1 for attempt to integrate x = kx* or x* = kx

o e |

1"A1 for ': or a simplified version.

>
Voltes

3 -
_ 3x  Bxix s _
2@ A1 for @ or —%} or a simplified version.
p) )

2™ M1 for correct use of correct limits (‘top' — "bottom"). Must be used in a 'changed

function’. not just the original. (The changed function may have been found by
differentiation).

Ignore 'poor notation' (e.g. missing integral signs) if the intention is clear.
No working:

The answer 29 with no working scores MOAOAOMIAOQ (1 mark).

Ignore + C. if seen, but two correct terms and an extra non-constant term scores M1A1AO.

(5]

Question 11

Q11

Scheme

Marks

YA

B1 for correct shape

, Al Al for correct
F'x) roots

®3)




Question 12
Q12 Scheme Marks
2(x +3) < 5(x +3)? M1 for attempt to M1
multiply b + 3)?
2% + 6 < 5x2 + 30x + 45 Plyby (x+3)
0 < 5x2 + 28x + 39 M1A1
—-13 B1 for either
x=-3, — _13 Bl
5 x=-3 or — seen
x <=3 or x>_—153 AlAl
(6)
Question 13
Q13 Scheme Marks
(i) |logioy =3x+2 B1 for each term scored in either part B3
(i) | y = 103%+2 B1 for base 10 seen B1A1
()
Question 14
Q14 Scheme Marks
(i) | —4(=3+p)=3(-4-3p) M1A1
12—4p = —12-9p. M1
_ —24
P= T3 Al
. | —39 52
i) | =22 g
(i) S l+ = ] Al
(iii) 52
tan Q = 3 M1
5
Q =53.13...°
Angle with i = 126.86 Al
= 127° (nearest degree) (6)




