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Section A
1 x_ 2 X N 2 ,
o1 x4l (x—D(x+1) x+1 Bl X -l=G+DE-1)
_ x+2(x-1)
(x—D(x+1) M1 correct method for addition of fractions
(B3x-2) Al
(x—D(x+1) or (3)5 — ? do not isw for incorrect
x —
subsequent cancelling
2
or * L 2 = x(x+)+2(x" —1) Ml correct method for addition of fractions
x' =1 x+1 (x> =D(x+1)
_ 3x* +x-2
(x> =1)(x+1)
_ (Bx-2)(x+1) B1 Bx-2)(x+1)
(x> =1)(x+1) _
accept denominator as x>-1 or(x-1)(x+1)
(Bx-2) Al do not isw for i t sub t
== 53] o not isw for incorrect subsequen
(x"=1) cancelling
2(i) Whenx=0.5,y=1.1180 B1 4dp
=  A~0.2572{1+1.4142+2(1.0308+1.1180+1.25)} Ml
=0.25 x 4.6059 = 1.151475 (0.125x9.2118)
=1.151 3 d.p.)* El need evidence
I 1 ) S
(i)  Explain that the area is an over-estimate. B1 or use a diagram to show why
or The curve is below the trapezia, so the area is
an over- estimate.
This becomes less with more strips. or B1
Greater number of strips improves accuracy so becomes
less [2]
1
i) V= 2
(iii) JO Ty dx
. 2
[, 71+ x)dx M1 allow limits later
1
=l 13, BI x+x3
_ !
3 T Al exact
(3]
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3 y=sin @cos 8= "25in 26
x=cos 26
sin?20+ cos20= 1
= X+Q)=1
= ¥ +4y2 =1%*

or x*+4y*= (cos 260)* +4 (sinfcosH)>
cos 226 +sin226
=1 *

or cos 20=2cos%6-1
cos?0= (x+1)/2
cos 26 =1-2sin 20
sin?6= (1-x)/2

y?>=sin?fcos?0= (I__XJ(X_HJ
2 2

y=(1-x*)/4
X2+ 4y2:1 *

or x=cos 20=cos*#—sin?0
4 . .4
x?=cos = 0 -2sin*fcos*G+sin * 0
y?=sin®fcos?0
4 . .4 .
x?+4y?=cos  6-2sin’fcos?0+sin * H+4sinfcos’

=(cos?6+sin6)?
=1%

2

il
P

M1
M1
El

Ml

Ml
El

M1

M1

El

Ml

Ml

El

M1
Al

use of sin 26

substitution
use of sin26

for both

correct use of double angle formulae

correct squaring and use of sin?6+cos?6 =1

ellipse
correct intercepts
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4

1
Ja+x :2(1%)2

1 -1

[7]

Ml dealing with \4 (or terms in 4 2 ,4 2 ,...etc)
L
=23 JLlx 20 2 4. M1 correct binomial coefficients
24 2 4 Al correct unsimplified expression for
_ 1 1, 1 1
2+ gx =1 x ) (1+x/4) 2 or (4+x) 2
_ 1
2+ Zx -—x Al cao
Valid for -1 <x/4 <1 B1
= 4 <x<4 [5]
=2+ y-2 y+l
A(y+1)+B(y-2)
(y=2)(y+1D
= 3=Ap+1)+B@y-2) M1 substituting, equating coeffs or cover up
y=2=3=34=4=1 Al
y=-1=3=23B=B=-1 Al
(3]
o ay T T
(i) Zox(y-2)(y+1)
X
3dy ) . .
= Im = I 3x"dx M1 separating variables
Y=
1 1
= (—————)dy=|3x"dx
I (y=2) y+l I ‘
=  In@p-2)-ln@p+1)=x +c Blft In(y—2)—In(y + 1) fttheir 4,B
) Bl X+
= In [ J ] =x+c
y+1
= y_2_ x3+c_x3 C_A ¥k
Sl ¢ =¢ .0 =4¢ M1 anti-logging including ¢
El WWW
[5]
tan €+ tan 45
6 tan(6+45) = 1—tan @ tan 45 Ml oe using sin/cos
t
_ tan@+1 Al
l1-tanéd
tan 6 +1 1—2tand
1-tan @
= 1 +tan 6 = (1 —2tan 6)(1 —tan 6) M1 multiplying up and expanding
=1-3tan &+ 2 tan?6 Al any correct one line equation
0 =2 tan’6— 4 tan 6= 2 tan O (tan O—2) Ml solving quadratic for tan 6 oe
= tan@=0or2
=  6=00r63.43 ALAL | www

-1 extra solutions in the range
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Section B
7 100 —(-200) 300 *
M XB-|200-100 |=|100 El
100-0 100
AB = (3007 + 100* + 100*) = 332 m MI Al | accept surds
(3]
-200 300
i oe
@ r_li00 |+4] 100 BIBI
0 100
Angle is b } d 0 and ’
ngle is between | | | and | Ml 0
1 1
= 0 3x0+1x0+1x1 1 complete scalar product method(including
cos= NN BNTI MI Al cosine) for correct vectors
=  0=7245°
[?61] 72.5° or better, accept 1.26 radians
(iii) Meets plane of layer when
(=200+3004) + 2(100+100.4) + 3x1004 = 320 M1
=  8004=320
= A=2/5 Al
-200 300 -80
r=|100 +§ 100 |=| 140 Ml
0 100 40
so meets layer at (—80, 140, 40) Al
(4]
. . (1
(iv) Normal to plane is 5 B1
3
, 3 1
Angle is between 1 and 5
1 3
3x1+1x2+1x3 8
= cosf= = =0.6446..
\/ﬁ\/ﬁ \/ﬁ\/ﬁ MIA1 complete method
= 0= 49.86° Al
= angle with layer =40.1° Al ft 90-theird
accept radians
(5]
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8(I)) AtA,y=0=4cos =0, 6=n/2 Bl
AtB,cos =—-1,= 0=n Bl '
x-coord of A =2xn/2 —sinn/2=n - 1 Mi for either A or B/C
x-coord of B =2xm —sint =2x Al for both A and B/C
= OA=n-1,AC=2n-n+tl=n+l
= ratiois(m—1):(x+1)* 1[351]
W dy )
i) =2 —_
(i) = =—4sin0 BI either dx/d@or dy/d@
ﬂ=2—cos€
déo
L dy_dyrdo
dx dx/dé
_  4sing M1 Al
2—cosd
At A, gradient= __4sin(7/2) _ 5 Al
2—cos(z/2) (4] WWW
sy dy 4sind
(W) = =l=—o—— = Mi their dy/dx =1
= 4sind =2-cos b
= cos 0—4sin =2 * ][521]
(iv) cos @—4sin 8= Rcos(0 + @)
= R(cos@cos a—sinfsin o) .
=  Rcosa=1,Rsina=4 Ml corr pairs
= R=1+4=17,R=117 Bl . _
tan o=4, o= 1.326 Ml Al accept 76.0°, 1.33 radians
= 17 cos(6+ 1.326)=2
=  cos(6+1.326)=2/117 . .
- 0+ 1326 = 1,064, 5.219, 7.348 Ml inv cos (2/N17) ft their R for method
= 0=(-0.262),3.89,6.02 Al Al -1 extra solutions in the range
[7]
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