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Figure 1

Figure 1 shows part of the curve with equation y = —x* + 2x* + 2, which intersects the x-axis at
the point A where x = a.

To find an approximation to «, the iterative formula

Xn+1:L +2

(%,)?
is used.

(a) Taking xo = 2.5, find the values of x;, X2, X3 and X.
Give your answers to 3 decimal places where appropriate.

@)
(b) Show that « = 2.359 correct to 3 decimal places.

@)
(a) Use the identity cos® 6 + sin® # = 1 to prove that tan> 6 = sec’ 6 — 1.

)
(b) Solve, for 0 < 0 < 360°, the equation

2tan? 0 + 4 sec 0 + sec? 0 = 2.
(6)
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Rabbits were introduced onto an island. The number of rabbits, P, tyears after they were
introduced is modelled by the equation

P=80e", teR, t>0.

(a) Write down the number of rabbits that were introduced to the island.

1)
(b) Find the number of years it would take for the number of rabbits to first exceed 1000.
(2)
. dP
¢) Find —.
(©) m
)
(d) Find P when z—f =50.
@)
(i) Differentiate with respect to x
(a) X cos 3x,
@)
In(x* +1)
by ————=.
(b) x?+1
(4)

(if) A curve C has the equation

y = V(4x+1), x>-1 y>0.

The point P on the curve has x-coordinate 2. Find an equation of the tangent to C at P in the
form ax + by + ¢ = 0, where a, b and c are integers.
(6)
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Figure 2

Figure 2 shows a sketch of part of the curve with equation y = f(x), x € R.

The curve meets the coordinate axes at the points A(0, 1 — k) and B(3 In k, 0), where k is a
constant and k >1, as shown in Figure 2.

On separate diagrams, sketch the curve with equation

@ y=|f(x)

©)

(b) y=Ff"'(x).
)

Show on each sketch the coordinates, in terms of k, of each point at which the curve meets or cuts
the axes.

Given that f(x) = e* — k,

(c) state the range of f,

@
(d) find f'(x),

3
(e) write down the domain of f .

)
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(a) Use the identity cos (A + B) = cos A cos B —sin A sin B, to show that

cos 2A=1—2sin’ A

(2)
The curves C; and C, have equations
Cy:y =3sin 2x
Coy =4sin® X — 2 cos 2X
(b) Show that the x-coordinates of the points where C; and C, intersect satisfy the equation
4cos2x+3sin2x =2
@)

(c) Express 4cos 2x + 3 sin 2x in the form R cos (2x — ), where R > 0 and 0 < o < 90°, giving
the value of « to 2 decimal places.

@)

(d) Hence find, for 0 < x < 180°, all the solutions of

4 cos 2x + 3 sin 2x = 2,
giving your answers to 1 decimal place.

(4)

The function f is defined by

2 X—8
fx)=1- + , XelR, x#-4, x+2.
W=l on oo (EREAXE
X—3
(@) Showthatf (x)= ——.
X—2

(%)

The function g is defined by

g(x) = € _3, xe R, x#1n2.
e* -2
(b) Differentiate g(x) to show that g'(x) = (Xe—z)z :
e —

@)

(c) Find the exact values of x for which g'(x) = 1
(4)
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8.

(@) Write down sin 2x in terms of sin x and cos x.

(b) Find, for 0 < x < z, all the solutions of the equation
cosec X — 8 cos x = 0.

giving your answers to 2 decimal places.

1)

()

END
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EDEXCEL CORE MATHEMATICS C3 (6665) — JUNE 2009

FINAL MARK SCHEME

ﬁﬂ?ﬁgg? Scheme Marks
1. (a) | Iterative formula: x, = ﬁ +2, %=25
2

%= os 2 M1

X, =2.32, X,=2.371581451... Al

X, = 2.355593575..., X, =2.360436923... Al cso (3)

(b) | Let f(X) =—x*+2x*+2=0

f(2.3585) = 0.00583577... M1

f(2.3595) = —0.00142286... M1

Sign change (and f(x)is continuous) therefore a root « is such that

o €(2.3585, 2.3595) = o = 2.359 (3 dp) Al (3)

(6 marks)
2. (a) | cos’@+sin’O=1 (+cos’0)
2 -2

CIMTINTY ML

1+ tan®@ =sec* @

tan® @ =sec®d —1 (as required) Al cso (2)

(b) | 2tan®@ + 4secO +sec’6 =2, (eqn*) 0<6<360

2(sec’ @ —1) + 4secd +sec’H =2 M1

2sec® @ — 2 + 4secO +sec’ O =2

3sec’ @ + 4secd —4=0 M1

(secd + 2)(3secd —2) =0 M1

secd=-2 or secf=3

1 12

cosé cosd 3

cos@=—1; or cos@=3 Al;

a=120 or «=no solutions

6 =120 Al

6, = 240 B1 ft (6)

(8 marks)




EDEXCEL CORE MATHEMATICS C3 (6665) — JUNE 2009

FINAL MARK SCHEME

Question Scheme Marks
Number
3. (a| P=80e"
t=0 = P=80¢‘ = 80(1) = 80 B1 (1)
(b) | P =1000 = 1000 = 80e* = % = e M1
Sot= 5In(@j
80
t =12.6286... Al 2)
© ?TF: _ 166 M1AL (2)
(d) | 50 = 16e°
50
t=5In| = =5.69717...
( 16) { } M1
1 50
pg0e 0] or p_goei®™ M1
[ 80(50) _ 250 Al (3)
16
(8 marks)




EDEXCEL CORE MATHEMATICS C3 (6665) — JUNE 2009

FINAL MARK SCHEME

Question Scheme Marks
Number
4. (@) | y = x*cos3x
u=x° V =C0s3X
Apply product rule: 1 gy dv . M1
— =2X — =-3sin3x
dx dx
% = 2xc0s3x — 3x*sin3x Al Al1(3)
X
_ ~In(¢ +1)
MO) | ¥ = =g
u =In(x*+1) :>d—u= 22X M1 Al
dx x°+1
u=In(x>+1) v=x*+1
Apply quotientrule: {qu  2x dv 5 M1
dx x2+1 dax X
2X
@y (xz+1)(xz +1) - 2xIn(x* +1) AL
dx (x2 +1)2
(ii) y =4x+1, x>-1
AtP, y=42)+1 =49 =3 B1
dy 1 1
—= —(4x+1)?(4
i 2( x+1)(4) M1
dy 2
dx  (4x+1)* Al
atp, o2 M1
dx  (4(2)+1)?
2
Hence m(T) = 3
Either T: y-3=2(x-2); M1
T. 3y-9=2(x-2);
T: 3y-9=2x-4
T: 2x-3y+5=0 Al (6)
(13 marks)




EDEXCEL CORE MATHEMATICS C3 (6665) — JUNE 2009 FINAL MARK SCHEME

ﬁﬂ?ﬁggp Scheme Marks
Curve retains shape
1
5. (a) when x > ZInk B1
Curve reflects through the x-axis
when x < 2Ink B1
— (0,k-1) and ({Ink, 0) marked in
the correct positions. | g1 (3)
orrect shape of curve. The curve
(b) R C h f Th
y should be contained in
—_— quadrants 1, 2and 3 | B1
(Ignore asymptote)
(0, LInk)
(1_"'0)\/ | (1-k,0) and (0, 2Ink) | BT~ @
o X
(c) | Range of f: f(x)>—k or y>—k or (-k, «) Bl 1)
(d) | y=e*-k = y+k=¢* M1
= In(y+k)=2x
= 1In(y+k)=x M1
Hence f*(x)=21In(x+Kk) Al cao (3)
f*(x): Domain: x>-k or (—k, o) B1ft )
(10 marks)




EDEXCEL CORE MATHEMATICS C3 (6665) — JUNE 2009

FINAL MARK SCHEME

ﬁﬂ?ﬁggp Scheme Marks
6. (a) | A=B=cos(A+A) =cos2A = cos Acos A—sin Asin A M1
cos2A = cos’ A—sin® A and cos® A +sin® A=1 gives
c0s2A = 1-sin® A—sin® A =1-2sin* A (as required) Al (2)
(b) | C,=C, = 3sin2x = 4sin® x — 2c0s 2x M1
35in2x=4(—1_coszxj—2c052x M1
3sin2x = 2(1—c0s2x) — 2€0s2x
3sin2x =2 — 2c0S2x — 2C0S 2X
3sin2x + 4cos2x =2 Al (3)
(c) | 3sin2x + 4cos2x = Rcos(2x—a)
3sin2x + 4cos2x = Rcos2xcosa + Rsin2xsin o
Equate sin2x: 3=Rsina
Equate cos2x: 4=Rcosa
R=\¥+4,=25-=5 B1
tana =2 = o =36.86989765... M1 Al
Hence, 3sin2x + 4cos2x = 5cos(2x—36.87) Al (3)
(d) 3sin2x + 4cos2x = 2
5cos(2x—36.87) = 2
cos(2x—36.87) = % M1
(2x—36.87) = 66.42182.. Al
(2x—36.87) = 360 — 66.42182...
Hence, x = 51.64591... , 165.22409... AlLAl (4)
(12 marks)
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FINAL MARK SCHEME

Question Scheme Marks
Number
2 X—8
f(x) =1- x e R, —4, x#2.
7@ T = T g S
(Xx=2)(x+4) -2(x—2) + x—8
f(x) =
(x) X_2)(x+ ) M1 Al
X 4+2x—8-2x+4+x-8
- (x—2)(x+4)
X+ x-12 AL
- [(x+H(x-2)]
_ (x+4)(x-3)
- [(x+4)(x-2)] M1
-3
= % Alcso (B)
(x) = -3 YeR, x«In2
(b) g - ex _ 2 1 .
u=e*-3 v =e"-2
Apply quotient rule: <qy v
x dx
, e*(e*-2)—-e"(e*-3
500 = D M1 AL
e)(
_ 2 Al cso (3)
e)(
'x) =1 —— =1
(C) g (X) = (ex _ 2)2
e* = (" - 2)° M1
ef = e —2e" —2e" +4
e” —-5e* +4=0 Al
(" -4 -1)=0 M1
e=4o0re =1
x=1In4 or x=0 Al 4)
(12 marks)




EDEXCEL CORE MATHEMATICS C3 (6665) — JUNE 2009 FINAL MARK SCHEME

Question Scheme Marks
Number
8.  (a) | sin2x = 2sin XCos X Bl (1)
(b) cosecx —8cosx =0, O<x<urx
1
—— — 8cosx =0 M1
sin X
_i = 8cosx
sin x
1= 8sin xcos X
1= 4(2sinxcosx)
1= 4sin2x M1
sin2x =1 Al
Radians 2x={0.25268...,2.88891...}
Degrees  2x ={14.4775...,165.5225...}
Radians ~ x={0.12634...,1.44445.. Al
Degrees  x={7.23875..., 82.76124...| Al cao(5)
(6 marks)




