1. (a) Giventhat cosx= V3 - 1, find the value of cos 2x in the form a + b\/g,

where a and b are integers. Q)
(b)  Given that
2cos (y+30)° = J3sin (y —30)°,
find the value of tan y in the form k~/3 where k is a rational constant. 5)
2.  The functions f and g are defined by
fx)=x*-3x+7, xe R,
gx)=2x—-1, xe R.
(a) Find the range of f. 3
(b) Evaluate gf(-1). (2
(c)  Solve the equation
fg(x) = 17. 4
3 ) = x4+x3—213x2+26x—17’ eR
x"=3x+3
(a) Find the values of the constants 4, B, C and D such that
fo) = + Ax+ B+ D @
x°=3x+3
The point P on the curve y = f(x) has x-coordinate 1.
(b)  Show that the normal to the curve y = f(x) at P has the equation
x+5y+9=0. 6)
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(a) Given that
= bd <
X =sec 5, 0<y<m,
show that
dy 2
e ®)
dr  xx? -1
(b) Find an equation for the tangent to the curve y = +/3+2cosx at the point
where x = % (6)
flx)y=5+e¢""°, xe R.
(a) State the range of f. 1)
(b) Find an expression for f ~!(x) and state its domain. “4)
(c¢)  Solve the equation f(x)="7. 2)
(d) Find an equation for the tangent to the curve y = f(x) at the point where y=7. (4)
(a) Prove the identity
2 cot 2x + tan x = cot x, x;t%ﬂ:, ne /. 5)
(b) Solve, for 0 <x <m, the equation
2 cot 2x + tan x = cosec’ x — 7,
giving your answers to 2 decimal places. 6)
Turn over
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The functions f and g are defined by

fix— |2x—5 , xe R,
g:x—>In(x+3), xe R, x>-3.
State the range of f.
Evaluate fg(-2).
Solve the equation
fg(x) =3,
giving your answers in exact form.
Show that the equation
f(x) = g(x)
has a root, ¢, in the interval [3, 4].

Use the iteration formula

X1 = 7[5+ 1n(x, +3)],

0y
2

(©))

2

with xo =3, to find xy, x», x3 and x4, giving your answers to 4 significant figures. (3)

Show that your answer for x4 is the value of & correct to 4 significant figures.

END
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C3 Paper J — Marking Guide

1 (@ cos’x=(3 —17=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 2 Al
b)) =gll)=21 M1 Al
() fagx)=f2x-1)=2x-1>-32x-1)+7 Ml
A —dx+1-6x+3+7=17
2 —5x-3=0 Al
2x+1)(x-3)=0 M1
x=-1.3 Al )
3. (a) X+ 4x - 4
F=3x43) x4 ) — 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) =Pt 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=S5
. grad of normal = —1 Ml
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= —13 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-5) 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)]=[2mIn@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, x3 =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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