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Question Working Answer Mark | Spec Notes
Ref
1 b2—4ac>03(2p+3)2—4><2><(—p)>0 Ml 2B
= 4p° +20p+9>0:>(2p+1)(2p+9)>0 M1 Al | 2A | Substitutes into discriminant >
1 9 0 and forms 3TQ
critical values p=——, ——
2 2
MI1Al
x<——,x>—l Acceptx<—2 ORx>—2 oe
2 ) 2
Total S marks
Question Working Answer Mark | Spec Notes
Ref
2 (a) a=3t"-9t+6 3t -9t +6 MIALI 9C
2)
(b) 3 -9t+6=0=(3t—6)(1-1)=0=>1=1,2 t=1,2 MIA1 2A
2)
(©) 4 3 2 ) MI1A1 9C | Ignore any limits shown
s=[Pp-2prera3dr=| 200 g
(1) 2 4 6 2 n
4 3 4 3 M1
P A LT N0 S 0% N L Lol S SO I 1O
4 2 4 2
§=5.25 =525 (oe) | Al
“4)

Total 8 marks




Question

Answer Mark Spec Notes
Ref
3 [=rx08 A:lxﬁx 2 £:0.03 10A
2 dt
/ 1 AL B1 9A Accept both formulae
y=— A:—X@X(—] =— T
% 2 7 20 with either 6 or 3
dd |/ Ml
d. 6
%zﬂx%zo.ow;—szomwl... ~0.43 (cm® /) 0.43 M“?Sl)ﬂAl oG
toat A (crn /s)
ALT
[=rx08 A:lx@xr2 ﬂ:0.03 10A.94
2 dt
dl = dr d dr dr 3 0.09 Bl 9G Both formulae with
—== —=—x—=>—=—x0.03=—
dr 3 dt dt dI dt ~« Vg cither 6 or ~
A= 17«23: Brz %_ ﬂ %: %' i: ﬂ' _009 = 0.03~r MIMlI
2 3 6 d 3 dd dr dt 3 p
AlftAl
When /=15, r = » hence %= 0.03" B 0.4297... 0'432
p dt p (cm /s)

marks

Total 5




Question Working Answer | Mark | Spec Notes
Ref
4 dy e . ) MIAI1AL | 9A
e** sin(3x) = = = 2e**sin(3x)+3e** cos(3x
y=esin(3) = & =26 sin (3x) 367 cos () o
dy ) . _dy . C1({dy M1 For finding an expression
:[E—Zyﬂ’)e cos(3x)= 3e cos(3x)—a—2y:>e cos(3x)—§ R for € cos(3x) or
method to eliminate
e’ cos(3x) term.
M1 Second derivative
jx); 2|:2GZX sin (3x)+3e™" cos(3x)] +3[262“ cos(3x)—3e™ sin(3x)]

2 M1 Collecting terms onl
dy 2dy+3[262" cos(3x)—3e2" sin(3x)}=2d—y+6ezx cos(3x)—9ez" sin(3x) s Y
dx’ dx dx
dy ,dy 1(dy j d’y dy ,dy Ml e dy

2 b ox—| 2L -2y |- =22 42 4y-9 Substitution of — and
dxzdx3(dxyydx2dxdxyy dx
dy
d’y dy Al e cos(3x ( -2 j
? - a+13y20 CSO (8) ( ) 3\ dx Y
ALT
MIA1AI
y=¢e"sin(3x)=> j);:Zez" sin (3x)+3e™" cos(3x)
¢** cos(3x) = (dy 2yj M1
3\dx
d’y MIM1

% =2y+3e* cos(3x) =

i 23+3[2ez" cos(3x)—3e*" s1n(3x)}




2
= d—J; by 6™ cos(3x)—9¢* sin (3x)
dx dx
2 2
d—f:2d—y+2d—y—4y—9y:>d—); —4d—y+13y:O * 380 MI1ALl
dx dx dx dx dx
()
Total 8 marks
Question Working Answer Mark Spec Notes
Ref
5(a) r=-3 B1 4A Because x+3=0= x=-3
(@)
- 4A
®) When x =0, §=1:>q=5>< 3=—5
3 r 3
5 p=2,qg=-5 | M1Al1A1l
WhenyZO,Ep—5=O:>p=2 3)
(c) Parallel to x-axis, y =2 y=2 B1 4A
(1)

Total 5 marks




Question Working Answer Mark | Spec Notes
Ref
6 (a) n=30, a=3
30 5A,5B
Sy =—(2x3+(30-1)x3)=1395 1395 MI1A1
2
2)
ALT
Lastterm /=30x3=90
Sy = 1 30[3+90]= 15" 95= 1395 [MIAI
2 )]
b MIAI | 5B
®) %(2x3+(n—1)x3)>4000:>3n2+3n—8000>0
—3+,[3* —4x3x(-8000) _ ,
n= =51.142... (discard negative root) MIA1
2x3 4 |24
n=>52

Total 6 marks




Question Working Answer Mark | Spec | Notes
Ref
7@ (2-x) =8+(3)(27)(~x)+(3)(2)(-x) —x’ =8-12x+6x" —x’ 8—12x+6x" -’ M(lzf;‘xl 6A
(b) (1)
1 1 2 1 1 3 3
e Gl e MIAL | 6A
(1+2x) =(1+2x)> =1+(—j(2x)+ +
2 2! 31
2 3 2 3 Al
(1+2x)=1+x—x—+x— l+x—"—+=—
2 2
(i1) |x| 1 B1 Accept
"2 @ <2
C 2 3
© (l+x—x_+x_j(8—12x+6x2—x3):8—4x—10x2 A=-4, B=-10 | MIAl |6A
2 2
2)
(d) 0.2 ) ) 10 3 02 9C
j01(8—4x—10x)dx={8x—2x —?x} =0.71666...~0.717 0717 MIMIAL
’ 0.1 (3)

Total 11 marks




Question Working Answer Mark | Spec Notes
Ref
8 Q1) _ g(2x-2) _ A(6343) _ 52(2%-2) 6y+3=4x—4 MI1A1 1B
M1 1B M1 — for ch fb
log, y =log, x+1=log, y = log, x +1=1log, y= log, x +1 of change of base
log, 4 2

= 2log, y =log, x+2=log, y* =log, x+2 Ml MI — for 2log, y =log, y°
= log, y* =log, x+log, 4 = log, y* =log, (4x) = »* =4x BIMIALI B1 —for 16 =log, 4

M1 — for combining the logs

A1 — for the final correct

equation
Solves the simultaneous equations y° =4x and 6y+3=4x—4
6y+3=1y"—4=3"—6y-7=0 MT 13C

M1 Al
y? —6y—7=(y—7)(y+1):0:>y:7, -1
(discard negative root)
i, N ® 49 Al
4 4 4 xX=— o€
4

an

Total 11 marks




Question Working Answer Mark | Spec Notes
Ref
9@ [¢ _U _32_1 Bl |5B
2 1-r 3 1-r
Bl
U +Ur=—
32 14 32 14 M1
U=—7(1-r), U(l+r)=—=>—(1-r)(1+r)=—
MI1A1
1—r)(1+r):£21—r2=£:> 2_i:>r:z r:ﬁ
32 16 4 4
2_U0 _8 8, Al
IRERGE Y123 (©)
4 cso
(b) 8 3\ 5B
3 1‘(4)
S =~ 7 _10.5241208...~10.5241 10.5241 MIALl
3 @
4
(©) U, <0.04 5B
n-1 n—1
§x(i] <0.04:(3j <0.015=(n-1)lg 3 <l1g(0.015) MIM1
374 4 4
16 AlAl | 1B 598...
n-1518005 15508, = n=16 ftor 13.598... seen
1g0.75 4 Al forn=16

Total 12 marks




Question Working Answer Mark | Spec Notes
Ref
10 (a) 0 *
GN =4tan 60 =4\/§ MIAl1 | 10B
2 |1C
(b)
(2)
() FH =9 +8 =145 Bl Hoc
2
AH =[145+(4/3) =193 =13.892...~13.9 13.9 cm M(g/?l
(d) Required angle is ZGDN M1
10C
ZGDN =sin™ ﬁ =299142...~29.9° 29.9° MI1A1
V193 3)
(e) Angle required is LGBF
2 10C
BG = (4J§) +42 =J64 =8
2
FB=,(43) +12° =83 MIAL
2
8> +(8y3) -8 o
ZGBF:COS_l ( ) =300 30 MIAI
2x8/3x8 4)
ALT ABGF is isosceles
1./
cosDFBG = 2 192 - ﬂb DFBG = 30° M2A2
8 2 @)

Total 14 marks




Question Working Answer Mark | Spec Notes
Ref
1@ |dy ., M1 9A
523 6x—— 9B
Al
3x2—6x—%=02>4x2—8x—3=0
x_—(—8)i\/(—8)2—4><4x(—3)_zi\ﬁ Ml
2x4 2
Al
+
Hence stationary points = x = 2 _2ﬁ = 2447 (4)
2
(b) f(x)=(x+a)(x—a)(x—2a)=x3—2axz—azx+2a3 MIAl | 3B
4 2.2 a MIMIAL | 9A
A=J. X =2ax*—a’x+2a’ dx = x__Zi_ax +2a’x 9C
a 4 3 2 .
4 4 4 4 4 4 4 MI1A1
I S Ay I I A AP W B
4 3 2 4 3 2 3
4 MI1Al
2_27:8% ) a =% ©)
c 9 27 9 27 3B
© f(x)=x3—2ax2—a2x+2a2=x3—3x2——x+— f(x):x3—3x2——x+— MIA1
4 4 4 4
+ conclusion C and S are @)

the same

Total 15 marks




