C4 Paper C — Marking Guide

1. 2X(2+y)+x2ﬂ —2yﬂ =0 M2 A1
dx dx
dy _ 242+ ) M1Al (5)
dx 2y—x
2. u=Inx, u’:i,\/:x,v:%x2 M1
2
| = [%lenx]lz—J.l 1x dx Al
— 2 2
= [$XInx- 3} M1
=(2In2-1)-(0-1)=2In2-3 M1Al (5
3. =n'[f (2sinx+cosecx)® dx = & .[n% (4sin®x + 4 + cosec® X) dx M1A1
6 6
:njf (2-2cos2x+ 4+ cosec? x) dx M1
6
=n[6x—51'n2x—cotx]§ M1Al
6
=n{(3n+0+0) - (- B - 3)) M1
=n(2n + %\/é) = 1n(4n + 3/3) Al (7)
4 (I) - 4x _ i - 4X—2(X—3) M1
) (x+3)(x-=3)  x+3  (x+3)(x-3
- 2x+6 - 2(x+3) - 2 M1 A1
(x+3)(x=3) (x+3)(x-3) X-3
(i) 2°-8=0 .. (x—2)isafactor of (0C-8) B1
X+ 2x+ 4
x—2)x3+0x2+ Ox — 8
XX — 2%
2+ Ox MI1AL
2¢ — 4x
4x — 8
4x — 8
X —8=(x—2) (¢ +2x + 4)
=8 _ (x=2(X+2x+4) _ X’ +2x+4 M1A1l (8)
3x%—8x+4 (x-2)(x-2) 3x-2
5. @ 99 - _ke-20 B1
dt
. 1 [ _
(ii) j oo 40 =] kot M1
In|6 —20| =—kt + ¢ M1A1
t=0, 6 =37 = c=In17 M1
|n|%|=-kt, 6 =20+ 17e™ Al
t=4, #=36 = 36=20+17e M1
k=-1In1 =0.01516 AL
t=10, 6 =20+ 17e 296> 10 = 34 6°C (3sf) Al
(iii) 33=20+ 17g 001
t=—5ae 1N = 17.70 minutes = 17 mins 42 secs M1A1l (11)
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0] L =6 costx (-sint), & =2cos2t M1
dt dt
Y o _2esa | 2082 o gy M1A1
dx  -6costsint  —3sin2t 3
H 2 — —n 3n —n 3
(||) —gCOtZt—ODZt—E,T 3’[—2,7 M1Al
a0 (%ll)l (él_l) Al
(i) t=% x=9,y=% gad=-Z B1
. V32 9
643y —9=—-4x+9
2x+ 3/3y=9 Al
(iv) y’=sin®2t=4sin*tcos’t=4(1- cos’ t)cos’ t M1
coszt=§ .'.y2=4(1—§)§, Y= 2x3-X%) M1Al (12
. -3 -4 1 —4 1
0] AB=|6|—|1|=|5| ~.r=|1|+s|5 M1Al
1 3 -2 3 -2
iy -4+s=3+2t (1)
1+5s =-7-3t (2
3-2s =9+t (3 B1
2x (1) +(3): -5=15+5t, t=—-4,s=-1 M1A1
sub. (2): 1-5=-7+12, nottrue .. do not intersect Al
. 3+2 L 6+ 2t
(i) OC =|-7-3|, BC=0C - OB = |-13-3 M1Al
9+t 8+t
1 6+ 2t
5(./-13-x|=0, 6+2t-65-15t-16-2t=0 M1A1l
-2 8+t
. -7
t=-5 . OC = [sJ M1A1l (12
4
@+291-%2 +2x  1-x  (1-x)?
5-8x=A(1-X)?+B(1+2X(1-X) + C(1+2X)(1—X) M1
X:—% = QZ%A = A=4 Al
x=1 = -3=3C = C=-1 Al
coeffs¥¥ = 0=A-2B = B=2 M1A1
_ 4 2 1
69 = 1+2x * 1-x (1-x)?
(i) f)=40+2)+2(1-x"-(1-x72
(L+207 =1+ (-1)(20) + A2 (22 + DA 934 M1
=1-2X+4C-8C+ ... Al
A-t=1+x+x+X+... Bl
(1-x2=1+(2)(x) + 2 (32 + I (34
=1+ 2X+ 3¢+ AC+ ... Al
f)=4(1-2x+4C-8) + 2L+ x+ X +xX) - (1 +2x+ 3+ 45 M1
=5-8x+ 15X - 34C + ... Al
(i) Ixl <3 Al (12)
Total (72)
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