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C3 Paper J — Marking Guide

1 (@ cos’x=(3 —12=3-23 +1=4-23 M1
cos2x=2cos’x—1=2(4-23)-1=7- 43 M1 Al
(b)  2(cosycos 30 —sin y sin 30) = \/g(siny cos 30 — cos y sin 30) M1 Al
\/gcosy—siny=%siny—%\/§cosy Bl
33 cosy=3siny
tany=343 + 3 =33 MIAL  (8)
2. @ f)=Gx-3yY-2+7=@x-3yY+L MI Al
L)z Al
b)) =gll)=21 M1 Al
() fagx)=f2x-1)=2x-1>-32x-1)+7 Ml
oA —dx+1-6x+3+7=17
2 —5x-3=0 Al
Q2x+1)(x-3)=0 M1
x=-1.3 Al )
3. (a) X+ 4 — 4
F=3x43) x4 X — 1327 + 26x — 17
4 3 2
X =3x + 3x
M1
4x’ — 16x" + 26x
40 —12x* + 12x
— 4x" + 14x — 17
— 4 4+ 12x - 12
2x — 5
L) =P+ dx—d+ 2 4=4 B=—4,C=2,D=-5 A3
x“—=3x+3
b)) =2x+d+ 2x(x? =3x+3)— (2x—5)x(2x —3) M1 A2
(x* =3x+3)?
x=1= y=-2 grad=5
. grad of normal = —1 M1
Lyt2=—1(x-1 M1
S5p+10=—x+1
x+59+9=0 Al (10)
4 (a) dr_ 1sec 2 tan 2 M1
dy 2 2
0<y<m .. tan 2 >0 gz%secl seczy—lf%x\/xz—l M1 Al
2 dy 2
Y2 MI Al
dx dy  x/x?-1
B Yo 13420081 x (<2 sinx) = —SF M1 Al
dx 2 V3+2cosx
x=12,y=2, grad= —1+3 M1 Al
Ly-2= 13- ) [33x+12y-24-7t3 =0] M1 Al (11)
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(@ f(x)>5 Bl
2x=3=In(@y-95) Ml
x=%[3+ln(y—5)] Ml
L@ =4iB+In@x-5)], xeR, x>5 A2

© x=f'(7H=13+mn2) M1 Al

d) f'(x)=2e""" M1
grad =4 Al
y—7:4[x—%(3+1n2)] [y=4x+1-2In2] M1 A1l (11)

(@) LHS = 2co0s2x + sinx MI

T sin2x cos X

= 'c052x + sinx MI
SIN X COS X Cos x

_ cos 2x+sin’ x Al

" sinxcosx

_ (cos2 x—sin? x)+ sin’ x M1

- sin x cos x

— COSZJC

" sinxcosx

— CoSs x

" sinx

=cotx =RHS Al

(h)  cotx=cosec’ x—7
cotx=1+cot’ x—7 M1
cot! x —cotx—6=0
(cotx+2)(cotx—3)=0 Ml
cotx=-2 or 3 Al

- _1 1
tanx=—7 or 3 Ml
x=m—0.4636 or 0.32
x=0.32,2.68 (2dp) A2 (11)

(@ fix)=0 Bl

(b) =10)=5 MI Al

(c) fe(x)=f[ln(x+3)]=[2mn(x+3)-5] Ml

[2In(x+3)-5] =3

2In(x+3)=2,8 Ml
In(x+3)=1,4 Al
x=e-3,¢'-3 M1 Al

(d)  let h(x)=flx) - g(x)
h(3)=-0.79, f(4)=1.1 Ml
sign change, h(x) continuous .. root Al

(e)  x;=3.396,x,=3.428, x; =3.430, x, = 3.431 M1 A2

1) h(3.4305) =-0.000052, £(3.4315)=0.0018 Ml
sign change, h(x) continuous .. root .. &= x, to 4sf Al (15)

Total (75)
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Performance Record — C3 Paper J

Question 1 2 3 4 5 6 7 Total

no.

TOpiC(S) trigonometry | functions rational differentiation| functions, | trigonometry | functions,

expressions, differentiation exponentials

differentiation and logs,

numerical

methods

Marks 8 9 10 11 11 11 15 75

Student
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