Pure Core 4 Past Paper Questions: Mark Scheme

Taken from MAP2, MAP3

Pure 2 June 2001

6 (a) | cos2x=cos’x—sin’x Bl
=(cosx—sinx)(cosx +sinx) Ml Difference of two squares
Hence result Al 3
() | =42, a=45 S0
\Esin{_‘r+-l:'\}:,|)f
- Ml
x=114 AlN
=336 Al 5 A\\-"‘RT these are OK .
—1 for any extra solutions
Total 8
Pure 2 January 2002
4 (a) 2tanxy  2sinx
l+tan?x  cosxsec x Bl Use of sec’ x identity
2sin xcos? x M1 reduction to sin/cos only
cosx Al
=2sinx cos,‘r‘[‘ Al 4 AG
=sin2x |
(h) Alternative method
. 1 ) tan A—tan B
sin30°=— Bl t:m(A—B}:u
2 I+tan Atan B
_ 2 M tan (60 —45) Ml tan(43-30)
I+° ' tan 60 — tan45 tan45 —tan30
= BI = ———__
|+ tan60tan45 I+ tan45tan 30
P -dr+1=0 tan 60 = /3 tan30 = —
V3
MI _ I
r /3-1 =
4+16-4 =X Al e
[=—1—"" 1+4/3 = I-
- ’ 1+—
V3
=214/3 Al Correct attempt to rationalise
Ml
1=2, h=-1 - _
‘ Al 5 23 AL 23
Total 9
Q Solution Marks Total Comments
5 (a) . 5 MIAL 2 3 X
cosa = E cosaL = T“ MOAO unless from
- 2
52 +¢? =1 in which case M1A0
(b) | sin(e+B)=sinacosf+cosasinf | Ml use of
) A z o]
:(:—:x%)—(%x%) AlF ft. coser from (a)
2 ? Non-exact value gets MTAOAO or
=33 possibly MIATAO
65 AlF 3
Total 5
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Pure 2 June 2002

8 (a) | Use of an appropriate identity Bl
Simplify/cancel B2
to AG 3
M) | cos20 = 25in26
= 4dsin Bcosl Bl
cosB(cosf —4sinf) =0 Ml Simplify and factorise
Condone division by cos@
cos@ =10
6 =90, 270 AlAL
1
tand =—
6=14" 194 AlAl 6
Total 9
Pure 2 January 2003
4 (a)(i) | L=2sin€ +4cosf Bl 1 Accept unsimplified
(i) Rsin(@ + &) = R(sinfcose +cosfsing) | M1 Alternative
Rcosa=2 Rsina=4 AIF 2 sin@+4 cos@
{ \
— Aol 2 4
R=20. o=1.107 AIFAIF 4 =20 | ==sin@+——=cos@ | MIAIF
(AWRT1.11) —
=420 (cus asin@+sinacos@) AIF
=320 sin(@+a). @=1-107  AIF
For ft, must be in form
asin@ +bcos@, o in radians
M) | £ 0= V20 (4.47) BIF 1
(1) | Maximum when 8+a = ; Mi LSRG R
0=0-46 AlF 2 CAO
Total 8
Pure 2 June 2003
3 (a) | tan(45’ +0) = % Ml Use of correct formula for tan (4 + B)
— tan 45” tan
= 1+tan@ Al 2 Replace tan 45° =1
| —tan@
(b) | Put 8 =60 : tan105° = 1T V3 M1 use of @ = 60° i.c. tan105 =1 +1an60
1-473 _ 1 —tan 60
Al use of tan60 = /3 in correct formula for
tan(4 + B) or equiv —=
A3
O (1+43)° L
1+ \;’3) (a 7\,‘_:‘) M1 attempt at rationalisation
1+243 +3
-2
=-2-43 AlF 4 ft if of required form
Total 6
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Pure 2 January 2004

3 @ g=tan'(2.4)=1.176° Bl 1
(b) | 10sin@ +24cos@ = Rsin(6 + o)
= Rsinfcosa + Reos@sina
Rsina =24
Reosa=10
M1 Any correct attempt at finding R or &

tan ¢ =24 a=1.176° Al Correct o (AWRT 1.18)

R* =247 +10° =676 R=26 Al Correct R
= 26sin(@ +1.176) 3

(¢)(i)| Maximum value =26 B/ 1 On their answer to part (b)
(£26 gets BO)
N (based on a valid method used in (b))
(i) | sin(@ +1.176)=1 Ml
~0+1.176=2
2
— 0N 3095°
8=0395 Al 2 On their value of &
(6.68,13.0,..........)
Total 7
Pure 2 June 2004
2 P
@) sin (o0 +P) =sin ccos p + coscesin B.....(i)
sin (o — B) =sin ccos P — cos asin p.......(ii)
. ) . M1
add the two equations (1) & (11) together
. . . Al 2 AG
sin (ot + p) +sin (o0 —B)=2sin ccos B
(b)(i) | 2 sin 8 cos 2x =sin (8x + 2x) + sin (8x —2x) M1
= sin 10x + sin 6x Al 2
(ii) jl‘: sin 8x cos 2x dx
=3 J(sin]0<\‘+sinh,\')d\' MIft Use their (i)
_ o[ —cosl0x cosbx
h L 10 R et MIfi Integration attempted
— 3 ‘ 3 - l ~ 3 -
- 76 cos10x ;"056*‘ +c Alfl 3 Any correct form
Total 7
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Pure 3 June 2001

Q Solution Marks | Total Comments
1 (a)
4 Bl I
(b) d;:dilﬂ _8 Ml Use of chain rule
dvy dr dx 8t Al 2
()| 1=0=>x=1 y=4 Bl Use of (1, 4)
o y=4
Gradient = T21705 M1
v=2x+2 Al 3 | OE:eg (v—4)=2(x-1)
Total 6
3 @ o is rate of increase of population Bl
This is proportional to P ( % :kP) B1 )
(b)) | dP _
pokd MI
(InP=kt+¢)
P:(ekm) [:A’ck’} Al
=0, A=1000 Al
1 _ 1
1=30. kfmlnl Al 4
(ii) ]—]n 2t _ —0.05¢ Ml Eaqus Iz O -
1000 30 =5000e ™" I quate populations
ml Take logarithms
,,L(]lll 2t+0.05t=1n5 Al OE any correct expression
2
=22 Al 4
Total 10
6 (@) |3][3
—1 s 4 |(=-5) attempted M1
21|53
=5
cosl =———— ml
V14450 Bl V14 or +f50 seen
#=100.9° =79.1" line and normal | Al
=10.9" line and plane B1v 5 90° — £ between line and normal
(b) 2 5
AB=|3 Bl
3
3 2 2
Line /, isr=| -2 |+1| 3 B1v OE: fton | 3
4 3 3
2+3s=3+2% Set up and attempt to solve any two
ds=-2+73 M1 simultaneous equations
s=7, t=10 Al ft on equations
44+3t==14+55=34 Al Check: 3" equation
Total 10
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7T @ (oA, B
fx)= +
W=zt s Bl
2 . | Ml Any appropriate method
1+2x  4-x Al 3
(b)(i) L _1f_x = N
=1-5) Bl -
(-)(-2) .
| (_nyf_x e x|
=—| 1+(=1){—=|+ -
4{ ( )( 4) 2 ( 4)} Al 3
AG
(i) I ( y!
=(1+2;
Tv2x U F2Y)
; -D(-2),. |
{I+(—IJ(2X}+{+{)(2_TJ2} Ml
=1-2x+4x° Al 2
@ity | | L, 1ox L x
f(x)=2(1-2x+4x7) T MI
:%—%x 56'43 ¥ Al 5> | Accept 2.25-3.94x+8.02x2
(iv) v | 1
-4 <x<4, —§<x<§ BI
e I
valid for Ty S¥<y Bl 2 B2 for —,’l<r<|? stated
(i) .ff(_\’)(i\’:hl“+3x‘7ln‘4fx| = “”‘l*l‘r‘
Al 2 .’ln|4 7_\’|
’- 0.25
(@ [ 1 (x)=[040s5-1.3218]-[1.3863]
0o .
=0.470 B1v ft on kl]l‘l+2_\"+1’1n|47.\’|
. 57025
9,63 2 513 % M
47 16 2 64 3 o
=0.481 Al
Error=10.011 AN 4 ft on difference between integrals
Total 18
Pure 3 January 2002
2| dv dy dr -2 1 MI Use chain rule
R S A
& & & 22 Al
I . Lody
t=2 d_] = _I BIF Substitute r =2 1n Y
dx 4 dx
gradient of normal = 4 BIF Follow on gradient
y=dx+e M1 Use (7.1) and gradient
t=2,x=7 y=2
y=4x-27 Al
Alternative
Eliminate ¢
4 e Cne I
vVE— W= 443y, x= —t+3 (M1) Attempt to differentiate correct
=2 Y expression
dy —4 dy dydx -4 )y
= X—+y=3——=— (Al)
dx (x-3)" dx dx dv i
dy -1
t=2 x=7 y=1 L= (Blf) -
) R dv 4 Follow on —
gradient of normal = 4 (Blfi) x
B txe (M) Follow on gradient
y=4x-27 (A1)
Total
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Q Solution Marks | Total Comments
4 (a)(i) | 7=15000 Bl 1
.. 5
() 1 11000 = 15000 ¢ 2K M1
-2k =1n —_} ml
\15)
k=0.155 Al 3
() | 18000175 = 15000~ Ml
1.2 =g Al OE
In1.2=0.02¢ M1
£=9.1 year=2009 Al 4 | AWRT 9.1; accept 9.5
Special case — use of trial values of' ¢
(B2) =9 B2(Max 2/4)
Total 8
T(a)(d) | dh o MI dh dh -
— =tk+h — =... —ah
dr A Al 2 dr dr
(ii) dh
— = |tkdi
-[\:’f‘z _[ M1
2% = tkt +C Al
Atr=0, h=1 C=2
2\;‘?:2,,’“ Al 3 AG
Gii) | Atr=2. =Y
2 2 -"]_ y
2l MI
k= B =0.293 Al 2 Use AG and solve for k
(b) co2
At h=0, t=—= Ise =0 and solve for
0293 Ml Use #=0 and solve for ¢
=6.8 hours = 6 hrs 50 mins Al 2 Accept 410 minutes
Total
Pure 3 June 2002
Q Solution Marks | Total Comments
1 (a) d.\=7d.1'dr7,’x—l M1
dx  drdv 2 Al 2
(b) | 1=3 gradient normal =3 Blft Ft on gradient tangent
=3 x=-8 y=6 B1 € -1 }
y=3x+¢ MI | gradient tangent
y=3x+30 Al 4
Total 6
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2 (a) 4-x 4 B
(1 —r)(l +x) Tl-x 2+x
4—x=A2+x)+B(1-x) MI
¥=1 A4=1x=-2 B=12 MIAT 3 Attempt to find 4 and B
(b)(i) 1 | 1‘,]—|
24x 2‘ 2) Bl
¢
_1 1+ IX_\’+7I><J‘/_YI ‘
T2 2 \2) MI Use of binomial series
\ J X
n=-1 use —
2
Al 3 AG convincingly obtained
(ii) 1 o
Ly
l—x
x -2
=1+-1x(-x)+ —(—x)° 40
2
=l+x+x° Al 9
Alternative to part (b) by Maclaurin
1
(x) = 2+x)7! (0)=—
f(x) 2+x) £(0) %) (M1 Differentiate twice
f(x) = —(2+x)7 £'(0) = %
5 (Al)
f(x) = 22+ x)_j‘ £7(0) :g
) I 2,
flx)= ———x+—x—x
OR 2.4 208 AG obtained using
x =0, in Maclaurin’s series
(Al)
R+x)t =2 e (=nx27 use negative powers of 2
—Ix=2x27 , all correct
2! (MI14
1]
(A1)
Q Solution Marks | Total Comments
(c) 4-x A, X, 52
(I=x)2+x) ~ +§ +Ix MIAI 2 Ignore extra terms
Alternative to part (c)
(47x)\%7§+%](|+x+x3):a+hx M)
Correct expansion (A1)
Total 10
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3 (s _ a4z — a1
@] x=2 y=25V5=4373 MIAI 2 allow = 3.7, or any correct
3 numerical form
My g2 37 d 1)
—|—t = M1 attempt implicit differentiation
C 25
de\ 9 25 dx LHS only, with use of chain rule.
')I 2 v dl‘ o B 0
ot E =0 Al OE correct differentiation
dy 2,253 1 -
a = ig 2 B iz =+13 MIAL | 4 substitute x = 2. and values for y.
¥ PN 4D
Accept £1.49...
Alternative to part (b)
: ‘Il 2 (M1) differentiate a function of form
y=51- f
\‘ v=avc+ bx?
1
di:-XLX71Y 17£2 . ml) use chain rule
dx 2 ’ 9
(Al) dv
x=2y =473 (A1) Lotrs
dx
Total 6
4 @ lmﬂ =m, e % M1 Allow any value for my
3
T om Al
.
2
In 1_ o8k M1 Take Ins of an exponential
2 expression
k =0.024755(256) Al 4 AG convincingly obtained
. —Inl
NB sign
28
SC — substitute £ =0.024755 into
¢ explain why this shows
mass is halved max 2/4
(b) | 1 = g 100k M1
m=119g Al 2 accept 11.89
Alternative to part (b 100 e Vo
Pmm( ) : —— =3.57 number of half lives
t=-100 m=1le (M1) 28
=119 (Al) ~3.57
Total 6
Q Solution Marks | Total Comments
5 (a) ) Ml Separate; attempt to integrate both
Jl dy = J]d]‘ sides
| AlAl .
-V =x+c or -y tec=x
3 =)
A1A0 2 out of } ¥ioxe
a
y=33x+K Al 4 Accept 3¢ for K.
b)) | —1P=3x1+K Ml Use of (1.-1) in an expression
with a constant.
3 _1 _3/; 4 . .
y =3x—4 y=a3x—4 Al 2 Correct expression connecting v
and x. Allow K=-4
Total 6
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8 (a) | 3+4r=8—5s

~2+4r=—1+3s

143x1=2+1x2 =4
(ry.z)=1(7.2,4)
(b)) | 4x1+4x11+3%x-16=0

—Ix1+3x11+2x-16=0

Pure 3 January 2003

M1

mlAl

Al
Blft
M1

Al

1 (@ . 1(_1)2
(1+x)> :I+]—x+—3( Z}Y M1
2 2
=1+lyx-1y2
28 Al 2
(b)) Jitox=2 JI‘H'E - (b)(i)Specialcases
Vo2 2
r p N2 Allow A1F for 2+ X + < follow
_q|+l|x\]71‘x\] 216
202/ 8\2) ) Ml Medep L2
5 2778
=24%_2X { 2y 2
2 16 Al 3 ord 1+X -2 |=44+x-%
4 32) 8
Alternative
using
n—=2
(a+x) =a"+nd"'x+ il _l’)u x2
1 1 -1
2 2 1, 2
@+2x)° =47 +14 "2x+ |
. < (M1 Ml —useof n= Tia= 4 x = 2x
l_‘r_l\],_}i? Al) Al — correct
2\ 2) -
2\ 2 "2
> (2x)
=241 1oy 1111,
22 2228
] 1 2 (A1) Al — correct simplification
=2+-—x——x
2 16
(i) | —2<x<2 Bl |
Total [

Set up and attempt to solve

Check third equation
5 ft on consistent use of s or {

Use scalar product with a
direction
Both equal zero

2
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2 (a)| dy dy dr
= x
dv dr dx
. 1
= —sin7 X
3cost
P S |
4 dx 3
Alternative
2 | 2
X 2 hoX
i = =.1-2
) +3 1 ! \Jl .
1
dy 1 X7 2( 2x ]
dx 2 9 9 )
T 3
I:I X=—=
A2
dv 1 1 ’ -6 )_ 3
T AT 7 =——
dx = I\'l \ 92 9
V2
(b) s 3
t=— X =—= y =
4 v2
| I 3
LI | PRER
V2 S N2
y=——x+42
3
Alternative
x=3sin® yzcosl
4 p
‘\=—c0:~;1:—l|r—351n£‘
. 3\ 4)
‘\=:—lx+:~;in£+co:~;1
3 4
‘\=:—lx+\i‘-
3

M1

Al

Bl

(M)
(A1)

(A1)

M1
Al

M1

Al

(M1)

(M1)

(A1)

(A1)

Chain rule and derivatives attempted.

et 5 T .
For BI, substitution of ¢ = : into

.. dy
expression for —seen.
d

x
Allow
LT
sin = -
11 0707 _ 1
JeosE 3 2.121 3
AG

allow 2.12, 0.71

+2 OE numerical form

Accept 1.4

Total
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Q Solution Marks | Total Comments
3(a)(i) ¥ _x’-16+16
216 +-16 Bl 1 OE eg\by di\-"ision ;. AG ‘
Use of a particular value of
Accepted equivalents x.x =0,1,2...showing LHS=RHS is
B0
2 ~ 16 (see equivalents)
¥ -16 x* 16
2 2
= x " =x"-16+16
2
=Fy
2
X g4 B
x“-1l6 x“ =16
= 2= 4l - 16)+ B
x=4 =B=16
= A4=1
¥ 1+ A
¥ -16 ¥ -16
==y —16+4
= A4=16
.. 16 A B
_16  _ +
) ¥ ol6 x-4 x+4
16 =Ax+4)+Bix—4)
x=4=4=12 Ml Any equivalent method
x=—4=ph5==-2 Al 2
M| w4
f |1+ —————dx
SV x—4 x+4)
3 M x+kIn(x—4)+/In(x+4)
:[:r+21n‘:r74|721n‘:r+4|]5 MIEAL
=fg+2 Inf4| -2 m\ll\)*(iﬂ Injl| -2 m\f)\) ml Allow both M1 m1 iffidv = xis
omitted.
=3+2In3 Al 4 ft on both A marks on values of 4, B.
Accept 3+In9
Total 7
dx 7
7 (a)| —=
@4 14 000x BI ‘ G —L  seen
14 000x
(— -7 = 7notrequired)
(b)
fE(]()(]x = f 1dr M1 Attempt separation and integration
2 )
2 3
{zouo%} =} Al or 1000x* =71 +¢
)
9 4
2 - =
'””“{3 J ! ml x=2.=0=c=4000
1 = 5000 (sec) Al x=3=11=5000
1 =139 hrs = 1.23pm AlF 5 Accept | hour 23min (ignore seconds)
fton 0 <r<20000
Total 6
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Pure 3 June 2003

2 (@] de . dv -1 .
=3, = Ml Use chain rule
dr ! !
dr dv dr -1
o = =3 Al 2
dy dr dx 3¢
(h) dv
NN
o 3 BIF
Gradient of normal = 3 BIF Follow on gradient
y=3x+c
M1 Use (2, 1) and gradient
t=Lx=2y=1
y=3x-5 AlF 4 ft on gradient
Accept v—1=3(x-2)
Total 0
4 (a) | A=1000 Bl 1
(b) | .60 _ 12000 MI
A
= 605 12
60loge =logl2 or ¢ =12 ml Or In used. L‘:ﬁﬂ,‘ll_ooo. their 4
|
¢ =1.04228.... Al 3 AG convincingly obtained
SC: 1000% 1.0423% =12011
(12.011 or AWRT seen or 12.011x 1000 SC1)
(c)(i) log N = log Ac’ M1 Attempt to take logs (log or In seen)
log N =logA+tloge ml Correct use of log laws
N —log. ,, log N -3 .
y=logN —logd AIF 3 ¢ =JBN=3 o f their 4
loge 0.01798
i) | =1 67minutes Bl | condone more figures if penalised in 3(b)
Total 8
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Pure 3 January 2004

Q Solution Marks Total Comments
La)(i) | dy dy dr I M1
L=l — Al \
dx dr dx ot ! <
" I : . dyv .,
(ii) | t= —  gradient=2 BIV I ft only on — =f(r)
2 dx
(b)(i) | 1= Xox=3 f/lT = i MIAL 2 Accept 3
[ L6 12 36
. 3 v 3
Use of tangent y=2x+— or x="———
’ 2 2 4
instead of curve: no marks
(ii) dx 2y MI Alternative:
o1 2y M1
I dv 12
(=~ =3 BI .
= — =t Bl
6
171— (LA M1
2 dy 2
dx 6 dy 12 d‘;‘;g Al
dv 12 dx 6 MIAL 4 dx
Total 9
3@ | =0 P=50 Bl 1
| T 50 P =100 Bl '
=] -t 25 1
(b) | 75=100—50¢ * 3=¢ 4 MIALI Allow % for 5
In 1 _-t (=23 SC trial and improvement
2 4 - MIAL 4 2.84/4, 2.773/4 else 0
Total 6

Prepared by Toot Hill School Maths Dept April 2006

13



Q Solution Marks Total Comments
4 (a) [8+3x=4(2-x)+B(l +3x) M1 Any equivalent method
x=2 4=798 B=2 M1
x:j' 7:;4 A4=3 Al 3
a J
! 24— 1
(b) 1+3r (1+3x%) Alternative by Maclaurin
+3 +18or
=23 proZIBord oy,
(1+3x) (1+3x)
and £(0) 10) £7(0) seen
_1.-2 M1 SCy)
=1+-1(3x) + I'ﬁ = (3x)* Allow 3x
=1 —3x+9x° Al 2
o
©| 2-x x Bl Alternative:
2(1-2)
2-x)" =27+ (=127 (~x)
(£1.-2), 3
T =)
2\ —1.—2(—x) MI — 1lsejlegzlti\-e powers of 2
=1+ *l| - It = ‘ M1 A1 — coefficients correct
) < </ Al —all correct, with use of —v seen
1 2 Answer given, convincingly obtained
X X . : ’
e Al 3 Alternative:
2 4 8 x
(1 —':)_l by Maclaurin
i ] £ " 2 M1
- @-aF C@-xF
f(0) f(0) £7(0) seen Ml
AG convincingly obtained Al
! 8 +3x
@ Tne-n
=3(1 - 3x+9x?)+2 (l+£+i.\ MIM] M1 — use series
- o . “l2 4 8 ) o M1 — use PFs and multiply out
17 109 , Alternative:
4 7jx+ T‘r R /1 o
- = . (8+3.\’)(173x+9x21—+£+L Ml
2 4 8
| Bl forx < 17 ‘ Multiply out Ml
(e) | Valid for M <= B2 2 1]
? Bl for ‘x|<7 and |Jr|< 2 or ‘x|< 1
J
Total 13
6 @] [ e [d M1 Attempt t te and integrat
a = ! empt to separate and integrate
10-5v PR ¢
1 M1 kIn(10 - 5v)
——In(10-3v) =1+
5 ( ) ¢ AlAl ¢ required
1
(=0 v=0 ¢=-=In10 BIV Find ¢ or use limits
D
Lo oo Y2 .
t=—In ‘ = =jlll‘ | Al 6 AG convincingly obtained
S L10=5v) 5 \2-v)
. Alternative:
5¢ =
= 1
(b) | &=~ il 05= —(In2—In 2—v)) M1
J
1=052-v =2 ml 223 = ) M1
v=18358 v=18ms™ Al 3 |v=18 Al
Total 9
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Prepared by Toot Hill School Maths Dept April 2006

Q Solution Marks Total Comments
7 (a)(i) 2
AB=| 4 No marks for E alone
—4
‘E‘:\.«‘zzﬂzﬂz =6 MIAI 2
4
(i) | Mis(4,1,0) Bl 1 Accept | 1
0
I —4 - M1 — sensible attempt at (Ti" . ZB’.
(b) | CMedB= 3 | 4 MIA1 2 | Allow MC for CM
1 -4
=—8+12-4=0 F+8+F 12+ 4 =0 must be seen

15



Pure 3 June 2004

1(a)

(b)

dr_dvdr _-11
dy drdx 272

gradient of normal = 4

y=dx+c =1 x=1 yzl
2
7
y=4x— —
2
cis
Eliminate f in part (a)
7 +
y = ] :di: 1 M1
Tox+1 dr (;\-+]}2
= _'7 Al
(2r)”
my = ! BIF
Ty
|
—=——Xl+¢ c=— Ml
2
) Wlx+§ ALE(5/6)

Common_error

L-':l—:l"_l: qu.’_z: EZZ
T2t dr dr

dy 207
dr 2

my=-1,+1 BIF

=7 (orr™*) MIAQ

m =+ 1,—1 BOF (no ft for just
changing sign)

1
=—]+¢c Or —=|+¢
o

1
272

Ml

Al

BIF

BIF

M1

AIlF

2

dy  dx dy dr
attempt — & —; use — . —
dr dr dr dx
(dv  dv \
dy dx MO|
\dr dr ),

Use chain rule (ISW at this stage)

dy
ft t = 1 subst in their 7‘

dx
Follow on gradient
their ——
4
Use (1, 0 ) and gradient
4
1
I Y¥=3
—=their4 +c: = =their 4
2 x—1

OE: F on gradient; y = (their m, )x + ¢

Tangent instead of normal

l

mT:Z
1
—=—Xl+¢; c=—
2 4

1 1
y=—x+— 4/60)
Y=a*t3 (

NB late substitution for ¢

(could be retrospective) BIF BIF

but if £’s in final answer & no subst™n:
either 0/4

or 1/41f(1,1/2) and gradient

used in linear equation
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2(a) 1 1 1(1 \ oy
(I+x)s =14+=x+—= ——l\,'— Ml
313 )2
I 2
=l+-—x——x" Al 2
9
1
(b) Lo, 1 Y)p
(8 +4x)3 :‘ 8‘ l+—,\'\| Bl
L2 )
I 5 - R
11 11\ \ M1 for expression inside bracket
=2 l+f—.\‘77‘fx\, +...| Ml 1
32 9%2 ) ) SC: (8 +4x)*
1 ,l { o3 )2
:83—0—18 3.4“‘+l 71|8 3 (4x)
3 3 \ 3 / 2
12 3
Mlforg3 8 3,83
2
M1 for 4v, )
2
| 1,
=24+ —x——x"
3 18
—74 1 v 1 " Al 3 Accept recurring decimals or equiv
“ 37 18 A fractions
Total 5
3a) | 30= ,1(7 - 2_\-)+ B(_\-+ 4) Ml PFs: any valid method
y=—4 30=154 4=2 MI1 for substituting values of x to find 4, B
5
\:% 3(}—]—3 B=4 Al 3
G 4
(b) j —+ dx
¢ x+4 T7-2x
11 for leInlx e
B [21]1(“#4)721 (772\)3 MIAIF M1 for .[( lln();+4)+dln(7 A,x)]
Ignore limits here
=2In7-2In1-2In4+2In7 mIAI1E ml for (cIn7 + dIn1) — (cIn4 + dn7)
m1 Use limits right way round.
A1 All correct and with Inl = 0.
AlF foreln 7—din 7 —cln 4
4 2
Al 5 or Elnﬁor—fﬂn?
-
or—1ln or 1ln -4(_]
2401 16
Total 8
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Q ‘ 4 Solution Marks| Total Comments
) | Oy +2) =5+4(x-1)
x=2 9(y+ 2f=5+4 M1 Substitute x= 2
9w +2)>=5+4 %37 ie (x+1)
y+2=x=1 y=—1,-3 mlAl 3 Find two y values. Coords not required
+2)2=3 Lra= 4 Mg
9 3
d d )
(b) d—{‘)(l +2)? }: d—(S + Hx-1)? ) M1 Attempt implicit differentiation with
X X
use of chain rule: & attached toy
=
term, not x term
]8(v+2)£* 0+8(x—1) AlAl
dx
(2._71) (2,-3) ml Use x =2 and candidate’s y values
dy 4 dy 4
2= =—— Al 5 OE; CAO
dx 9 dx 9
Alternative: explicit differentiation
| 2
L s )
Yy 9
o
dy 1[5+4x-1)7]2 8
;‘=§ ((\ ) ] (*(,\‘—l)
e 2{ 9 ] 9
(M1AZ2 fully correct; M1AT it 9 of 9
missing
x=2: QZi]ﬁ(])EZii
dx 2 9 9
Total 8
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ax e Attempt to separate and integrate.
(@) e .[(I h)dr M MO if mixture of x’s and 7’s
[ .
Inx=1 f;kr' +c AlAl ¢ required
1.2
—Skt"+e Ml Alternatives
x=e =
x=2000,f=0 =A4=2000 M1 (1) ¢=In2000 Ml
X |
(—kt . Al | 6 R
x=de 2 whered= ¢ "0 2
(if 4 suddenly appears without . 1—%&:2
Jjustification: AO) 3000 =¢ - Ml
t—kt=
x=2000e 2 Al
(2) ¢ =1n 2000 M1
t—lkfz
x=e 2 +1In2000 Ml
1,2
_ e’_zkt o [n2000
L2
=2000 ¢ 2 Al
3) J'(l knde M
b
Al forlnx
Al for
1, ] 1,
[InxEee = {f = Ekr l I Ekr‘
Al For both
sets of limits
Inx—1n2000=¢- %k:z Ml
' 1 hl 1 -_\
In | =1 —kt? Al
L 2000 ) 2
ke
x=2000e 2 AG
AG convincingly obtained
(b) | Substituting =12 x=2000 Bl No simplification required
1 2 ¢
IE—:/{(I'_’)‘ =Inl M1 For taking In
1
= Al 3 OE
6
Total 9
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8(a) 2 3] [-1
AB=|0|-|=1|=] 1 M1
2 2 0
.
) - OE 6 A :
egr =|0(+4|-
{; has equationr =| —1 [+ A 1 Al 2 . R 0
2 0 B
(b) 3-A=4+u Ml Set up at least 2 equations and attemy
—-1+A=1 to solve.
2 =—1-u
A=2 wu=-3 Al
Confirm in third equation Al
Alternative: showing (1, 1, 2) lies on
Intersect at (1, 1, 2) Al 4 both lines A2
© 4 l 9
¢
I |+u 0= 1. M1
—1 -1 -6
is satistied by =3 Al 2
-1 1
(d)| CDe AB=0 Bl CD-| 1|=0o0rCD-|-1|=0
_ 0 0
T3 -1 9]\ [-1
—1|+4 1|—-| 1||e| 1]|=0 M -
~ 0 -6 J' 0 not CD -/,, unless corrected later
(~6-A)-1)+(-2+4)=0 ml
A=-2 Dis(5-3,2) Al 4 Answer may be in vector form
Alternative to part(d)
[x—9] [-1
y—1]-| 1]=0 Bl
|Z+6 0
=x-y=8 M1
[x
y | =their r from (a) M1
(5,-3,2) Al
Total 12
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