GCE A level Mathematics (9MAOQ0)
Pure Mathematics 15a mark scheme

Guidance on the use of codes within this document

M1 - method mark. This mark is generally given for an appropriate
method in the context of the question. This mark is given for showing
your working and may be awarded even if working is incorrect.

Al - accuracy mark. This mark is generally given for a correct answer
following correct working.

B1 - working mark. This mark is usually given when working and the
answer cannot easily be separated.

Some questions require all working to be shown; in such questions, no
marks will be given for an answer with no working (even if it is a
correct answer).




Y =2X+4=4x" +(2x+4)* +20x =0
or
2x:y—40rx=y%4 M1
= (y-4)*+y*+10(y-4)=0
8x* +36x+16=0
or M1 Al
2y +2y—24=0
(4)(2x+1)(x+4)=0=x=...
or M1
(2)(y+4)(y-3)=0=>y=...
X=-05x=-4
or Al cso
y=-4,y=3
Subinto y=2x+4
or » M1
Subinto x=J_%
2
y=3, y=-4
and Al
X=-4, x=-0.5
(7 marks)




2.(i)(a)
(b)

(i1)(a)
(b)

U,=4

n=20
DU, =4+4+4..... +4 or 20x4

n=1

= 80

V, =3k, V, =4k

n=5
DV, =k+2k+3k +4k +5k =165

n=1

or
%xS(Zxk+4xk):165

or

%xS(k+5k):165

15k =165=k =..

cao and cso

B1
(1)
M1
Al
()
B1, Bl
()
M1
M1
Al
(3)

(8 marks)




3. (@)

(b)

b’ —4ac<0=e.g.

4 —4(p-1)(p-5)<0or
0>4°—-4(p-1)(p-5)or
4 <4(p-1)(p-5)or
4(p-1)(p-5) >4

4<p®-6p+5
p>—6p+1>0

p’—6p+1=0=p-=..

p=3=8

p<3—\/§ or p>3+\/§

M1

Al

AL*
3)

M1

Al

M1Al

(4)
(7 marks)




4. (a)

b)

(X* +4)(x—3) = x> —3x* +4x-12 M1
3 a2 Ay 1o w2 M1
X —3X° +4x 12=X——§x+2—6x‘1
2X 2 2 Al
dy_, 3,6
dx 2 X ddm1
3 2
oe e.g 2X° —=3x“+12 Al
2x?
(5)
At X=-1 y=10 Bl
dy 3 6
(dx ) 2 1
y—'10'="'3.5'(x—-1) M1
2y—7x-27=0 Al
(5)

(10 marks)




()

5. (a) Allow Y~ OF YXV o “y squared” Bl
"4" =" not required

1)
2 = — — = =

5(b) 8y" —9y+1=@By-I(y-D)=0=y=.., M1
8(2)-1)((2") -1 =0=2" —...

2" (or y):%, 1 Al

x=-3 x=0 M1 Al
(4)

(5 marks)




32000=17000+(k —1)x1500 = k =... M1
6. (a) (k=) 11 Al
2)
S=4% (2><17000+(k —l)><1500) or
% (17000 +32000)
S:%(2x17000+(k—2)><1500)0r M1
¥1(17000 + 30500)
S =1 (2x17000+10x1500) or £ (17000 +32000)
S =1(2x17000+9x1500) or
(0) 2(17000+30500) Al
(= 269 500 or 237 500)
32000 % & M1
288 000 + 269 500 = 557 500
or
320 000 + 237 500 = 557 500 ddM1AL
(5)

(7 marks)




7. (a)

(b)

(XF2?+(y+)’=k,k>0
Attempts to use r’ =(4—2)* +(-5+1)

Obtains (x —2)* + (y +1)> =20

Gradient of radius from centre to (4, -5) = -2 (must be correct)

1
their numerical gradient of radius

Tangent gradient = —

Equation of tangent is (y+5)="3'(x—4)
So equationis x -2y -14=0

M1

M1
Al

Bl

M1

M1
Al

(3)

(4)
[7]




8.(a)

In triangle OCD complete method used to find angle COD so:
8 +8°-7°

M1
cosCOD = .
Either 2x8x8  or Uses LCOD=2><arcsm37§"Oe so ZCOD =
( £COD=0.9056(331894)y - (906 (3sf) * accept awrt AL *
0.906 )
(b) —x27x8 M1
Uses s = 8 for any € in radians or 360 for any € in degrees
7-"COD"
f=— (=awrt1.12 _ M1
2 ( ) or 20(= AW 2.24) 4 b rimeter = 23+(16 x0)
accept awrt 40.9 (cm) ’(A;
(c) Either Way 1: (Use of Area of two sectors + area of triangle)
Area of triangle = 2 *8%8x8in0.906 (. 55 1781155 accept awrt 25.2)or ML
1 1 1
7x8x7xsINL118  5x7xN seter b calculated from correct Pythagoras or trig.
2 .n n
Area of sector = 78 x"1.117979732 (or 35.77535142 accept awrt 35.8 ) M1
Total Area = Area of two sectors + area of triangle =awrt 96.7 or 96.8 or 96.9 ( Al
cm?)

(3)




9.(a)

(b)

(©)

2tang° _ 2p

_ 1+ tanf°tands® 1+ p

tan20°= = ;
1- tan“6° 1- p
c0sf° = = ! = 1
secl® |1+ tan’6° \/1+ P’
cot(0- 45)°= 1
tan(¢- 45)°

tand°- tan4s° p-1

M1Al

(2)

M1A1l

()
M1AL

(2)
(6 marks)




10.(a)

(b)

p= 42> p = 41? or (27r)2

X=(4y-sin2y) :j—y: (4y-sin2y)(4-2cos2y)

Sub y= |ntog—y= (4y-sin2y)(4-2cos2y)

dx d 1
b —=24r (=754) | —y=—=0.013
dy ( ) dx ( )
Equation of tangent y- = = —(x 47*)

24r

Using %zi(x_ an?) with x=0p y=

T ¢so
3

B1
(1)

M1Al

M1

M1
M1, Al
(6)

(7
marks)




11. (i)

(i)

(2x+1)log8 =log24 or or 8* =3 and so (2x)log8 =log3 or

(2x+1) =log, 24 (2x) =log, 3
1( log24 1 1( log3 1

X=— —1|or x==(logg24-1) | Xx=—| —— | or x=—(log,3) o.e.
Z(IogS j " 2(Ogs ) Z(IogSJ X 2( 93)
=0.264

log, (11y - 3) — log, 3— 2log, y=1

log, (11y - 3) — log,3- log, y*=1

(11y -3)
3y°

11y -3 11y - 3
log, (;:—2) =log, 2 or log, u =log, 6 (allow awrt 6 if replaced by 6
y

11y - 3
-1 or log, *Y =) _110q, 3= 258496501

2

log,

2

later)
Obtains 6y* —11y+3=0 o.e.i.e. 6y> =11y—3 for example
Solves quadratic to give y =

y=2%and £ (need both- one should not be rejected)

M1

dMm1
Al
(3)

M1

dm1

Bl

Al

ddM1
Al
(6)
[9]




12. (i)

(i)(a)

(b)

Divides by cos3@to give

tan360 =+/3 so
VA
30) ==
(30) 3
Adds 7 or 2z to previous value of angle ( to give 4?7[ or %[)
T 4r In .
So 6=—,— , — (all three, no extra in range)
9 9 9
4(1—cos® X) +cos X = 4 —k Applies sin? x =1-cos’ x

Attempts to solve 4cos®x—cosx—k = 0, to give cosX =

+ '
COSX = % Or COS X = % + /6_14 +§ or other correct equivalent

_l_
COSX = 1+ ;/E =1and —% (see the note below if errors are made)
Obtains two solutions from 0, 139, 221 (Oor2.420r3.86in
radians)

x =0and 139 and 221 (allow awrt 139 and 221) must be in degrees

M1

M1

Al (3)
M1
dm1

Al (3)

M1

dM1

Al
(3)
[9]




13. (a)

(b)

(©)

Either: (Cost of polishing top and bottom (two circles) is ) 3x2zr? or (Cost of
polishing curved surface area is) 2x2zrh or both - just need to see at least one of
these products

Uses volume to give (h =)75—72r or (h :)7—§ (simplified) (if V is misread — see
r r
below)
) 75 Substitutes expression for h into area
(C)=67r"+4zr 2 ' or cost expression of form
- Ar’+Brh
C =6rr? + 2007 *
[
{Z_Cr: =} 1271 - 3?(2)” or 12zr —300zr~ (then isw)
1220 = 2997 _( 50 r* = value where k =+ 2,£3,+4

rz
Use cube root to obtain r = (their %)% (=2.92)- allow r = 3, and thus C =

Then C = awrt 483 or 484

2
{ZTE :} 127 + 6?2” >050 minimum

Bl

Bift

M1

Al*

(4)

M1 Al ft

dM1

ddM1

Alcao

B1ft

(5)

(1)
[10]




