Question Scheme Marks
Number
(3xfy)=255.nd(x+y)=]
8
Solves one of Ml
0r(3x—y)=5and(x+y)=5
Correct solution of one.
3x—y= 25
Either % }:4x=26:>x=6.5,(y=—5.5) A
x+y=1
3x-y=5
or 7 }:::4x=10:~x=2.5,(y=2.5)
x+y=>5
Solves both equations dMi
Both solved correctly with a minimal reason given for the contradiction e.g | Al
"not integers" with conclusion "hence there are no integers x and y such that
3x” +2xy—y* =25"
)
Question
Number Scheme Marks
1(a) 1 3\
8-3x)3=—|1-= Bl
(3-3x)7 =2 {1-2x)
3 _1(=1_ LR G B Yy ) 3
1-3x =1+(-1) N (- )—éx A1 )—éx +.. | Ml
8 2! 3! 8
(8—3x);——+Lx+Lx:+L 3 Al Al
2 16 64 1536
)
(b) o1 (2), 12y 7 (2) 2851 -
2851
—F— |+ ||+ e Yo = 22| =
2 16(3] 64(3] 1536{3] sigs = Ve [5184] M
_ 3184 or l@ Al
2851 2851
2)
Total 6




Question

NutBes Scheme Marks
8 (a) . 1
At I:Z P:(E,Q Bl
d dy/d 2sec’ t
Ly t § T
=y — =4 LN M1 Al
dx d.y 2sintcost When ¢ 4
dr
Equation of I: dM1 Al1*
1 1 CSO
y—2=—Z X—7 =>8y-16=-2x+1=>8y+2x=17*%
(5
dx )
(b) JA_\:Ed!=J. 2tantx2sintcost dt M1
=J' 4sin’ t dt Al
:I 2—2cos2tdt = 2t —sin2t dM1 Al
g1
Total area of § = [ZIfsiHZI]“+—x8x2=£71+8=£+7 M1 Al
o 2 2 2
(6)

(11 marks)




Question

Number Scheme Notes Marks
7(@) dv dv
—=300-kV= | ————= | dt i i
i 300KV Correct separation of variables Bl
dv 1 dv
————=——In(300—-kV ————=aIn(300-kV
ISOO—kV k n( ) I300—kV “ ( ) 4
1 ]n( 300 — kV) —ttc lCorrcct 'cquat:ion including a constant of Al
k Integration
—lln(300—kv)=:+c:> In(300—kV)=—kt+d
k Ml
=300-kV =™
Correct processing to remove the “In”
kV =300-¢ " =V = %— Be™
300 Correct proof Al*
V="t Ade*
)
®) 300 300 Uses V=0 when ¢ = 0 to find 4 in terms
V=0t=0=>0=——+4>4=-"— M1
k of k
p 30 30 L »
k k dt dt
10k ok _ 2 Uses a =200 when 7= 10 and correct
300e " =200=>¢" =§:>k=... M1
processing to find k
kz—ilng Oce.g. LlnE Al
10 3 10 2
()
(b) e 300 _ 300 Uses V=0 when ¢ = 0 to find 4 in terms
Way 2 V=0,t=0=>0= P +A=> A= p of h Ml
d_V= 200, =10=200=300—-kV Uses a =200 when =10 to find a
dt dt Mi
= kV =100 value for kV
V= @+ Ae™ = kV =300-300e "
k Substitutes for k¥, k4 and ¢ = 10 and
2 uses correct processing to find & Al
=100=300-300e ™ = ¢ = 7 =>k=..
=—llng Oee.g. Llné Al
10 3 10 2
© 6000 = 3000 3000 -ginis
Inl.5 Inl.5
s Correct strategy using V = 6000 to M1
=>e!” =1-2Inl5 reach at= ...
= —%1111.5 =in(1-2In1.5)
t=41 Correct value Al
@)

Total 11




Question Scheme Marks
aa) | (1=)25+7 B1
(1)
o
(b) (S=;’rr2 +)7rr 25+ #7 §=2ﬂ'r+ mA25+71 +Jrr.l(25+r1) g
dr 2 Ml
2 9 ] 2 _% A]'
Or (S=:rr' +)7r 25r% +r' —=2xr+ fr.w(25r‘+r4) 'x(50r+4r3)
dr 2
y > ds - Ry s (M1
S=x(l’-25 )+7rl P-25=| —=2xl+ :r\/!'—25+zrl.— F-25)*2
( ( ) (dl J 2( ) Al)
ﬁzd_sxgznx?, Ml
dte dr dr
=81.5 (cm3 /min) Al
(4)
(5 marks)
Question
Number Scheme Marks
2 (a) t—1 x+1 _ 6 _6-y
B Ao 1 B e e 5y Ml
67)'_]
6 6—y 2y
2x +1 ’ 2x— o+l
1-2x 2y
. 6(1-2x)
Eg y: :>,V= :ax+b
gl 2+ ). 2><(x+1)+l(l—2x) dm1
1-2x
6l1-2x
Eg y= ( 3 ),y:2(1—2x) oe so linear * Al*
(C))
(b) y=2(l—2x) and y=x+12= 2(1—2x)=x+123x=... M1
x=-2 Alcao
(2)




Question 4
Nudiber Scheme Marks
4(a) : N 9
Assume that there exists a positive number k such that & + Z< 6 Bl
k+%< 6=k +9<6k >k —6k+9<0
or
ko< 6= k+o—6<0=> Jk.)(Jk...) <0
<6k pog0=(JE. B i
or
K+ <62kt | <362k  +18+ 5 -36<0
k k i
:>(k—3)2<00r2> \/_—i—<00r:> k—2—<0 Al
Tk K
But numbers squared are 2> 0, hence & +%> 6 Al*
4)
() E.g. When k =-3, —3+_i3(=—6 )which isnot > 6 Bl
(1)
R Scheme Marks
Number
4(a) Attempts direction vector by subtracting(5i+6j+3k)and (4i+8j+k) either way M1
Eg r=4i+8j+k+A(i—2j+2k), r=5i+6j+3k+u(i—2j+2k) Al
(2)
(b) 4+ A 2 2+4
Eg PC=|8-24|-|-2|=[10-24 M1
1+24 1 24
Uses PC.(i—2j+2k)=0 oM
Eg =1(2+41)-2(10-21)+2x24=0=>A=...
Egl A=2=c=(4+2)i+(8-4)j+(1+4)k
ddM1
Egll u=1=c=(5+1)i+(6-2)j+(3+2)k
(6, 4, 5) Al
4)
(c) OP' =p+2PC =2i—2j+k +2(4i+6j+4k) Ml
(10, 10, 9) Al
(2)
(d) |ﬁ‘|=2|}3_é|=2 4 +6>+4> = M1
417 Al
(2)
Total 10




Question i
NumDae Scheme Marks
v ’ 3x
3. States or implies Volume = T S dx B1
5 3x°+5
X ltg= | —F o Lin +5) M1A1
3%’ +5 B’ 45 %
1 1
Volume = {n}[iln(3x25+5)—§ln(3x5+5)J M1
=7xln2 Al
(5 marks)
Question
Nusber Scheme Notes Marks
4(a) 4-4x A B C
x(x— 2)2 T- ;"’ x—2 + (x ~ 2)2 Correct form for the partial fractions Bl
4—4x=A(x —2)2 +Bx(x-2)+Cx Uses a correct strategy to find at least Ml
= A=..orB=..0or C=... one of their constants
44x 1 1 (72 2 correct constants Al
x(x_z)z x x-2 (x—2)2 All correct Al
“4)
(b)
11 2 5 dx=lnx—h1(x—2)+ 2 (+¢) M1
x x-2 ( x— 2) x-=2
a a
M1 for I—dx:ﬁ’lnx or —dx:ﬂln(x—Z) M1
x x=2
a
M1 for 5 dx= p
(x - 2) x=-2 Al
Al: All correct
| 3)
© [ln l( 2) ZT []n513 2] (1113112)
x—-In(x-2)+ = -In3+= |-(In3-In1+
x-2], 3 M1
=In S_4
9 3
M1: Correct use of limits and reaches the required form using log rules Al
Al: Correct answer
(2)
Total 9




Question

Number Scheme Marks
1 ' 16 8 4V
Volume = J‘ i _ (dx) oee.g. EJ. ( ] (d).) Bl
0 (x+2)_ 0 .1+2
16 B -16 Y
(Jchz)2 (x+2) g
M1 Al
-16
U=x+2-o dx= —du——
3.+2 ?
_ —16rx . 167 :—16Jr_ —16x Mi
2 u | 10 2)
:35_2;; Al

©)

(5 marks)




