C3 Paper C — Marking Guide

X(x—2)=0, x=0,2 .. crossesx-axisat (0, 0) and (2, 0)

vqume=1tJ'02 (¢ - 2x)? dx M1
=1tj2 (x4—4x3+4x2) dx
=a[1x°-x'+ 473 M1A1
:n{(32 16+32)-(0}=12£n M1A1 (5)
(i) 3x+1=¢€ M1
x=1(-1) Al
(i) consider In(3¢+5x+3)>0
= 3+5x+3>1 M1
3 +5x+2>0
(Bx+2)(x+1)=0 -1 M1
x<-1or x> -% Al
. if(eg) x= -3, In(3¢+5x+3)=In & =-0.0645... M1
- if x——— In(3¢+5x+3)<0
.. statement isfalse Al (7
() =-1tx3=_2 M1A1
3x-2 3x-2
(”) - 2X(1—X)—(2X+l)><(—l) - 3 M1A2
@-x%? (1-x%)?
(ii)) = 3xx &+ X x 26%= 1y H(3+4) M1A2 (8)
() cofx=(3-12?=3-2J3 +1=4- 23 M1
cos2x=2cox—1=2(4— 2/3)-1=7- 43 M1A1
(i) 2(cosyc0530—sinysin30):\/é(sinyCOSSO—cosysin30) M1Al
\/§cosy—s'ny=gs'ny— %\/écosy B1
gx/écosy=gs'ny
tany= 343+ 5 =233 M1AL (9
H — 2 - 2
i) f=x-3)y-2+7=(x-3)"+21 M1A1
L =22 Al
iy =g@11)=21 M1A1
(iii) fg(x)—f(2x 1)=(2x-1)>-32x-1)+7 M1
. A —Ax+1-6x+3+7=17
2¢-5x-3=0 Al
(2x+1)(x-3)=0 M1
X:_l 3 Al (9)
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(M 4sinx+3cosx=Rsinxcos o+ Rcosxsin
Rcos =4, Rsno=3 M1
 R=+4%+3 =5 Al
tan = 3, o= 0.644 (3sf) Al
. 4sinx+ 3cosx=5sn(x+ 0.644)
(i) minimum=-5 Bl
occurswhen x +0.6435 = &, x = 4.07 (35f) M1A1
(iii) 5sn (20 +0.6435) =2
sin (260 +0.6435) = 0.4 M1
26 +0.6435 =1 — 0.4115, 2x + 0.4115
260 =2.087,6.051 M1
6 =1.04, 3.03 (2dp) A2 (10)
@ O y 4 (ii) y4
GO\ |0 X M1ALl
0, 2) (1a0\|0 x
\ (0, 2b) M1A2
(b) x=0= y=-1 ..b=-1 Bl
y=0= 2-+Jx+9 =0
x=2°-9=-5 . a=-5 M1A1
(© y=2-+Jx+9, JVx+9=2-y, X+9=(2-y)?
x=(2-y)*-9 M1
) =(2-%%-9 Al
f(-9) =2 .. domainof f }(x)is xe R, x<2 M1A1 (12)
@) dy _ %X—% _ 4l M1A1
dx
grad = -3, grad of normal = % M1
Ly-32=1x-1) [4x-12y+17=0] Al
(i) SP Ix7? -4e*=0
i :491_4X
2Ux
1 _ 1-4x
il e M1
8\/; - e4X7:|.
4x—1=1In 8Jx M1
x=1(1+In8Jx) Al
(ili) %3 =0.7699, x, = 0.7372, x3 = 0.7317, X, = 0.7308 = 0.731 (3dp) M1A1l
(V) let f(x)= 1x7 —4et*
f(0.7305) = —0.00025, f(0.7315) =0.0017 M1
sign change, f(x) continuous .. root Al
(V) X =6.304, x, = 1.683 x 10*°
diverges rapidly away from root B2 (13)
Total (72)
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