GCE A level Mathematics (9MAOQ0)
Pure Mathematics 15b 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).




1(i)

(a)

a(l—r’ a(r’ -1
Uor) g 20D g 2 _162 B1; Bl
a+ar=34 o (@-1) or (r=1) : 1-r
1+ r)(1—r)=E 1-r? zﬂ aM1
Eliminate a to give 81 or 162 (not a cubic)
aAl
(and so =g and)r= Sonly (4)
(b) _ _r=8 _ bM1
Substitute their 9 (0<r<l)togivea= bA1
a=18 ()
(i) _s"
20-7) . )+ 200 M1
7 (For trial and improvement approach see notes below)
6\n 4 7\n 294 6\n 2
to obtain So (7)< (2_94)or equivalent e.g. ()" > (T)or ()" <(57) Al
log" ()" e
log(©) 109" (57) . . M1
Son> 9G or 7 or equivalent but must be log of positive
quantity
(ie.n> 27.9 )son=28 %

May mark (a) and (b) together




Question

Number Scheme Marks
=2¢*-5
Y Shape | B1
2.(ai) 5) j 3
5 ,0 |and(0,-3) B1
O
y=-5|Bl
. y=-5
3)
[ y=|e* 3| Shape inc cusp | g1t
- .
. y=5 | Bift
X
®)
a5 0 B1 ft
® 20 @
&30
2¢"- 5=-2b (x)= Ing=—=
) () 53 M1A1
o o1
20
3

(10 marks)




3
2

3. () Expands to give 10x* —20x Bl
n ny,?2 B
g N 220 X M1 Alft
Integrates to give 2 (+c)
s Alcao
Simplifies to 4X* =10X* (+ ¢ ) ()
(b) Use limits 0 and 4 either way round on their integrated function (may only see 4 M1
substituted) -
Use limits 4 and 9 either way round on their integrated function dm1
Obtains either £-32 or £ 194 needs at least one of the previous M marks Al
for this to be awarded
4 9 ddM1,A
_[ydx +jydx 1
(Soarea=1o 4 ) 1.e.32+194, =226 (5)
[9]

82X+1 — 24




Question Scheme Marks
Number
4(a) 4c0s 20+ 2sin 20 = Rcos(260 — )
R=+/4?+2” =20 =(25) B1
o = arctan (%} =26.565°... = awrt 26.57° M1A1
3)
) J20c0s(20- 26.6)= 1b cos(26- 2657)= ——— M1
J20
b (20- 2657)=+771.b =.. |IMI
6= awrt51.8° | A1
260- 2657=" 77.1..'p 0= - awrt 25.3° | ddM1A1l
(5)
B1ft either
(©) k< - 20,k> 20 B1ft both
2

(10 marks)




5(a)

(b)

(©)

(6=)20

Sub t= 40,9= 70pP 70= 120- 100e"

P e =05

b - 102
40
0=100p 7= _N02
- their' A"
T = awrt 93

404

B1
()

M1A1
M1AL

(4)
M1
Al

(@)

(7 marks)




6.(a)

(b)

(©)

2¥*1. 3=17- xb 2*'=20- x

(Xx+1)In2=In(20- X) P x= ...

. In(20 —x) 1
In2

In(20—xn)
In2

x2 =3.080, xs =3.081 (awrt)

Sub xo =3INt0 Xnu = -1,=  x1 =3.087 (awrt)

A= (3.1, 13.9) cao

M1

dM1
AL*

©)
M1A1
Al

3)
M1,Al

()

(8 marks)




Question

Number Scheme Marks
7.(a) Applies vu'+uv'to (x* —x*)e
9'00) = (X —x*)x-2e % +(2x—3x* )xe > M1 Al
g'(x) = (2x3 —5x% + 2x)e’2X Al
@)
Sets
X*—=5x°+2x)e™™ =0=2Xx> —5x" +2x =
®) 1 (2:¢ —5x +2x)e =0 = 26 —5x* + 2x =0 M1
x(2x2—5x+2)=o:x=(0),%,2 M1,Al
_ 1 1 4
Sub x=1, 2into g(x)=(x2—x3)e N g(—j:—, 02 =-— dM1,Al
2 2) 8e e
4 1 Al
Ran e - VS X s
g€ - —» 90, o ©6)
(c) 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)




Question

Number Scheme Marks
8(a) sec2A+ tan2A= 1 + sin2A Bl
COS2A Cc0s2A
1+ si
_ Sin2A M1
COSZ2A
_ 1+ fsm A_cozsA M1
cos” A- sin A
_cos® A+ sin® A+ 2sin Acos A
cos? A- sin® A
_ (cos A+ sin A)(cos A+ sin A) M1
(cos A+ sin A)(cos A- sin A)
_ CcCos A+ s_mA AL*
cos A- sin A
)
(b) sec20+ tan2g= ~p S0 SINO_ 1
2 cos@- sin@ 2
b 2cos@+ 2sin@= cos@- sinf
b tanf= - % M1 AL
b 0= awrt 2.820,5.961 dM1Al ()

(9 marks)




Question

Number Scheme Marks
9.(2) | x®—3kx+2k%=(x-2k)(x-kK) B1
2_(x—5k)(x—k):2_(x—5k):2(x—2k)—(x—5k) M1
(x—2k)(x—k) (x—2k) (x—2k)
_ x+k AL*
(x—2k)
©)
(b) Applies VUI_ZUV' to y= X+K \ith u=x+kand v =x—2k
v X — 2k
, (x—2K)x1-(x+k)x1
:>f X) = M1, Al
) (x-2K)° ’
=3k
=Tf'(x)= Al
) (x—2K)?
©)
fu( ) - M1
X) = = f(x) is an i i i .
(c) If (x—2K)? f(x) is an increasing function as f'(x) >0,
, -3k - -
f'(x)= —(X—Zk)z > O0for all values of x as negat:f;t?jfatlve = positive Al
(2)

(8 marks)




10.

Question
Number

Scheme

1. (a)

(b)

(c)

1

[ ! 9o 3 342
Jy=— = (4+501)=y45= /=2 =2~ |
|\10:(+(J)J_\E£\52J
:jﬁ —ﬁ01;ﬂ:301 l150e
L 2 2 ]
3 3 501 25( 1 2 - - ]
V2 or 152 or ==2+-—| - = | +.. {=2121.} S !
5V2 o1 l.w"_ o1 ﬁ +4[\10 4{. O‘ + 1 121 f See notes

5 25
=2 1+=—x— —x"+.. See notes below!
8 128
5 25 ,
=24 —x:— —a +.
4




11.

911:3?{)1:111 Scheme Marks
20 3 A A= ]
' ( dy ) dy MIAL
(a) (ﬁzﬁ 2_—l3>1+3>\—‘i 78_1";1:0 o
[ de) dv Mi
2
2x =3y +(3x—-8y)—=0 dml
___________________________________________ A
dy  2x-—3v or 3v—2x Al
— o0.e Ccso
___________________ Tk A 2 NN
__________________________________________________________ e JSL
d.
(b) I M1
|dv J
"""""""""""""" R T R
v="x Xx=—=1 Alft
___________________________ N e AN
T ; L2 (3 (30 )
= 3x| Zx|-4 —r]+64—0 :_1] _ :_1~],1-—4_1--+64:0 dM1
v — 257 —%.\2+64:0 =-""x"+64=0 3;-2 —%12—41% 64=0= — 374+ 64=0
[, 576 | 24 24 | , 256 | 16 16
=X=— = X=— -— V= — y=-— or —— Al cso
| 5 5 | 25 5 5
24 (2 4 - ~f
When x = + =, 3 ::[—] and ——‘ el When =+ 1%, & :i[ﬁ} and — = E]
5 3 5) ’ : 205) 5
(24 16) (24 16) 24 24 16 ddM1
LT — | and | —— .——|or x=— . yv=— and x=— — =—— e
> 5 5 D 5 5 cso | Al
””””””””””””””””””””””””””””””””””””””””””””””””””””””””””””””””””””” [61




