C3 Paper | — Marking Guide

d_\t/ =80 B1
V=24 . A N CL Ty M1A1
dr dr
d_Vzd_ng 80=144n x — M1
dt ddt
da _ s _5s = 0.177 (35)
dt 44 o
radiusisincreasing at rate of 0.177 cm per second Al (5)
3 _
—— =-8cos @ M1
sin@
3=-8snédcosd =-4sn 20 M1
sin2¢ = -3 Al
26 =180 + 48.590, 360 — 48.590 = 228.590, 311.410 M1
6 =114.3, 155.7 (1dp) A2 (6)
2
@ (@) In%=|nx2—lne=2lnx—1=2y—1 M1A1
(i) let t=log,x = x=2' M1
Inx=tln2 M1
= Inx . =Y
t > - logy x s Al
b . 5=4-@-1, y=(-2)in2
y(2In2+1)=5In2 M1
— 5In2 M1
2In2+1
x=¢& =4.27 (2dp) Al (8)
(i) when x=1, (x-1)’=0 and 2— 2 =0 .. intersect Bl
when x=2, (x-1)*=1 and 2— 2 =1 .. intersect Bl
- . [2 (5 242 _ 2 a4
(ii) _njl (2- 2)° dx njl (x—1)* dx M1
2 _ _ 2
:njl (4—8X1+4x?) dx — njl (x—1)* dx M1
=nf4x-8In|x| —4x"Z —n[ L (x-1)% 2 M1A2
=n[(8-8In2-2) - (4-0-4)]-n[1 -0 M1
=n(5¢ -8In2) Al 9)
0] f(x)>5 Bl
(i) y=5+¢&*3
2x-3=In(y-5) M1
x= $[3+In(y-5)]
L 79 =1[8+In(x-5)], xe R, x>5 A2
(i) x=f*7)=1(B+In2) M1A1
(iv) f/(x)=2¢""3 M1
gad=4 Al
S y—=7=4x-2(3+In2) [y=4x+1-2In2] M1A1l (10)
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0] J/3sin 6 +cos 6 = Rsin #cos a+ Rcos fsin o
Rcosa= /3, Rsna=1 M1
. R=+3+1=2 Al
-1 _x
tan o= 5 a= g Al
. f3sné +cos @ =2sn(6 + §)
(i)  maximum=2 Bl
occurswhen 6+ £ =72, =% M1A1
(i) 2sn(o+2)++3=0
ty—_<3
sn(é + ¢) == M1
O+§=-gnrg=-3.-% M1
=—%,—% A2 (10)
2
. £/(x) = 2xx (4x+1) — (x“ +3)x4 M1A1
) ® (4x+1)2
_ 4x2+2x—212 Al
(4x+1)
o 4x% +2x-12
i A=
( ) (4x+1)2
for x# -1, (4x+1)*>0 .. 4¢+2x-1220 M1A1
2(2x-3)(x+2)=0 % M1
x<-2or x> 3 Al
(i) x 0 1 2 3 4 5 6
9 3 & 3 & B 2 2 M1
| = $xIx[3+ 2 +42 +Z +B)+2( + 2)] M1
= 6.86 (3sf) Al (20)
0] f(x)=0 Bl
@iy =f0)=5 M1A1l
(i) fg) =f[In(x+3)] = |2In(x+3)-5] M1
~ |2In(x+3)-5] =3
2In(x+3)=2,8 M1
In(x+3)=1,4 Al
x=e-3,¢e'-3 M1A1
(iv) let h(x) =f(x) — g(x)
h(3) =-0.79, f(4)=1.1 M1
sign change, h(x) continuous .. root Al
(V) X; = 3.396, x, = 3.428, X3 = 3.430, x, = 3.431 M1A1l
(vi)  h(3.4305) =-0.000052, f(3.4315) = 0.0018 M1
sign change, h(x) continuous .. root .. o= X4 to 4sf Al (14
Tota (72)
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