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PROVISIONAL MARK SCHEME

Question Scheme Marks
Number
1. @ | (r+1)>°-(r-1=*+3r+3r+1) - (r*=3r’+3r-1) M1
=6r’+2 Al (2)
(b) Z(Gr2 +2) :,23/— 0’ attempt to use an identity | M1
r=1
=3"-1°
(<1)° - (n~<3)°
n3 _ (D/Z2)3
(n+1)° - (n<1)° differences (must see) | M1
=(n+1>°+n*-1° Al
6> r’=(n+1>°+n°-1-2n 2n or equiv. | B1
r=1
=2n*+3n°+n
r’=in@n+1)(n+1) (*) Sub. ¥2 and + 6 or equiv. c.S.0. M1, Al
r=1
(6 marks)
2. (@) f(x) y = sin3x Bl
\ y=2x-1 B1
/3 / 1 point where they meet Bl (3)
X
% Asymptotic behaviourtoy=-2x+1 | B1
Cross x-axis once + comment Bl
X\ :
(b) | f(x) =3cos3x -2 Attempt to diff. cos3x + two terms for M1 | M1, Al
up=08- 0.075 M1
—4.212
=0.8179 Al
u, = 0.8177 Al (5)
(8 marks)
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3. @ ||z|]=2V2 |w|=2 M1, Al
swz? | = (2V2)? x 2= 16 M1, Al
argz=-% argw = 2£; argwz’= -2 -2+ 52 = 1 _6Q° M1, Al (6)
ALT 7 =-8i; -.7°w=8+8V3i M1, Al
| 22w | = /8% +8%x3 M1
=16 Al
arg 22w = tan\3 M1
=z Al
(b) C Points A and B Bl
B Point C B1ft
A
angle BOC = 22— % M1
=Z,90° Al 4)
(10 marks)
4. @ ||p=el™i® M1
= g Al
=g must see
= x%* Al (3)
(b) | X’y = [x%e* % dx M1
= [ xe* dx
=xe*-e*+c¢ [ by parts | M1 A1
y= x_12 —%-{-%e_x oe. | Al (4)
©|1=cet - c=¢ M1
=1(l+e™ Al ®3)
or=0.171 0.171 or better
(10 marks)
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5. (@) y = |(x=2)(x=4)| Line crosses axes Bl
8 Curve shape Bl
6 Axes contacts 6, 8,3 | Bl
‘ 2 y=6—2x Cusps at 2 and 4 Bl 4)
(b) [ 6-2x=(x-2)(x—4) and -6+2x=(X-2)(x—4) M1, M1
X —4x+2=0 X -8x+14=0 either | M1
44168 ,_8%/64-56
2 2
=2-12 =4-12 Al, Al (5
(©)|2-V2<x<4-+2 M1, Al (2
(11 marks)
6 (@ |m°+4m+5=0 M1
=-2%i Al
y = e?*(Acos X + Bsinx) M1
Pl = Asin2x + u c0S2X Pl & attempt diff. | M1
y =21 c082X — 248N 2X
y =—44sin2x — 40Ss 2x Al
.. —4A-8u+51=65
—4u+81+5u=0 subst. in egn. & equate | M1
A—8u=65
81+ u=0 solving sim. egn. | M1
644+ 8.=0
651 = 65
A=1, u=-8 Al
y = e 2(Acos X + Bsinx) + sin2x — 8 cos 2x ft on their Land ¢ | Alft 9
(b) | Asx — o0, € — 0 .. y —> sin2x — 8 c0S2X B1ft
y > Rsin(2x + a) M1
R = V65
a=tan"-8=-1.446 or -82.9° Al (3)
(12marks)
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7. (@) Shape + horiz. axis Bl
3 B1 )
\/3
(b) | Area= 1[r*d6
= 1]9cos*260d@ use of 1[r* | M1
:gj%eﬂde use of cos4@=2cos?26-1 | M1
- 9[sindg & ‘ [ |dm1, A1
2| 8 2 E ’
9| ~ 3
= Z_ XX _~ subst. Zand Z
2|8 16 12} FantE Mt
9 V3
= —|——-—10r0.103
2| 24 16} Al ©
(c) | rsin@=3sinHcos26
%zB’cochosZ@—Gsin dsin26 diff. rsing | M1, Al
Y _ 0= 6c0s20-3cos O 125in°0cos & = 0 useof =0 | M1
do do
6c0s’0 —3cos O— 12(1 - cos’d)cos & =0 use double angle formula | M1
18c0s°0 —15¢co0s @ = 0 solving | M1
cos@ =0 orcos’d=5 or tan’d =1 or sing=1 Al
Lr=32x2)-1
=2
~.rsin 9:2\/% useofd=2rsingd | M1
3
(16 marks)
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