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1. (a) By writing sin360 = sin(260 + 0), show that

sin30 = 3sind — 4sin0

(5)
(b) Given that sin@ = %, find the exact value of sin386.
2)
1a) Using sin(26 + 0) = sin26 cosO + cos20sin 0
sin(4A + B) = sinA cosB
+ cosAsin B
Using sin(260 + 6) = 2sinf cos?6 + cos26 sin O
sin2x = 2sinxcosx
Using sin(20 + 6) = 2sinf cos?6 + (1 — 2sin?6) sin O
cos2x = 1 — 2sin®x
And sin(26 + ) = 2sinf (1 — sin?0) + (1 — 2sin0) sin
cos’x =1 —sin®x
sin(20 + ) = 3sinf — 4sin36
3 3 3 3 5
b) sinf = g in(39) = 3\/3 A 32 (32 (32 332 3)2
SIMSY) =97 2 "4 16 16 16
_9V3
- 16
2
=1 + 3 * =2
x)=1- , X #F —
! x+2 (x+2)2
(a) Show that
@) xX*+x+1 I
X)=—————, X #* —
! (x + 2)2
(4)
(b) Show that x> + x + 1 > 0 for all values of x.
3)
(c) Show that f (x) > 0 for all values of x, x # 2.
1)
2a) Find a common denominator 1(x+2)2-3(x+2) +3
fo) = (x + 2)2
x?+4x+4—-3x—6 +3
fx) = >
(x+2)
x2+x+1
=27
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1 3
b) Complete the square 2 4tx4+1= (x+§)2 +2Z

4
1 3
Therefore as (x+5)2 > 0 and 7> Othenx®*+x+1>0
c) As (x + 2)% is always >0
Therefore x2+x+1 0
_— >
(x + 2)?

3. The curve C has equation
x = 2siny.
(a) Show that the point P(v2,7) lies on C.

d 1 1)
y — —
(b) Show thata =% at P.
| | | | )
(c) Find an equation of the normal to C at P. Give your answer in the formy =
mx + ¢, where m and c are exact constants.
4
3a) Put the values into RHS T 2V2
x = 25iny=2$inZ=T=\/§=xQED
ind & dx
b) Find . @ — 2cosy
Therefore dy 1 1 1 o 2 1
dx  2cosy 2727 RT3
c) Using gradient of normal is y = —V2x+ ¢
dy 1
dx m .
PutPintocurveP(\/Z,Z) Ez—\/f)(\/f+c C:E+2
4 4
T
Therefore y = —\/E+Z+ 2
4. (i) The curve C has equation
x
Y= 91 a2
Use calculus to find the coordinates of the turning points of C.
(6)
(if) Given that
3
y = (1+ e*)2
find the value of £ at x = > In3.
dx 2
)

Page 2 of 7
2007-Jan-C3-Edexcel
Copyright©2012 Prior Kain Ltd



MathsGeeks

. . L ody
4(i) At turning point ol 0

Use differentiation by parts

dv+ du
Yax " Vax

When x=3

When x=-3

b) Find the value of &
dx

Differentiate the whole and
then in the brackets.

1
Atx = Eln3.
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x
y = =x(9+x%)7!

9+x2

du 4 dv
= _— = = 2 1—
u=x —=1 v=(9+x%) I

= —2x(9 + x2)*

d _ _
d—i:x.—Zx(9+x2) 2+ (947"
dy —2x?+49+x?
by _Z2H0tE a4 g
dx (9 +x2)
x2=9 x+3
X 3 _3_1
Y= 9+x2 9+9 18 6
o x -3 3 1
YT95x2" 949 18 6

3
y=(1+e*)2

d 3 1
d_ic/ = E(l + e2%)2, 22~
1, 1 1
Z_y — %(1 + eZElTl3)E. 262511’13
X
d 1
d—i: 3(1 +3)2.3 = 9V4 = 18

5. Figure 1 shows an oscilloscope screen.
The curve shown on the screen satisfies the equation

y= V3cosx + sinx

(a) Express the equation of the curve in the form y = Rsin(x + a), where R
and a are constants, R >0, and 0 < a < g

(b) Find the values of x, 0 < x < 2m, for whichy = 1.

5a) Compare with
sin(x + a) = sinx cosa
+ cosxsin a
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sina =3
cosa =1
R>=3+1 R=2

sina

tana = =
cosa

y = V3cosx + sinx =

a =

(4)
(4)

3

/)
2sin(x + §)
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b) When y=1 2sin(x +3) =1

Letp=x+§thedomainofp sinp== p =
is C<p<2m4=

3 3 5

Pr=m—=¢="¢

Therefore 50 m _ 3

=6 7376

13 nm 1

2= T3 T

6. The function f is defined by

www.mathsgeeks.co.uk
C3-Jan-Edexcel-2007

d —> +T[_13TL'
and p, = 2m i
T
2

fix—>In(4—-2x), x<2 andx€ER

(a) Show that the inverse function of f is defined by
1
-1, 2——e*
ffix- > e

and write down the domain of f1: x .

(b) Write down the range of f~1: x.

(4)
(1)

(c) In the space provided on page 16, sketch the graph of y = f~1(x). State the
coordinates of the points of intersection with the x and y axes.

(4)

The graph of y = x + 2 crosses the graphof y = f~1(x)atx=k.

Tlle iterative f°| |||u|a
— Xn
xn+] - e'n,

is used to find an approximate value for k.

Xg = -0.3

(d) Calculate the values of x; and x;, giving your answers to 4 decimal places.

(e) Find the value of k to 3 decimal places.

6a) exchange y and x and then  y = In(4 — 2x)

make y the subject.
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(2)
(2)

x =In(4-2y)



MathsGeeks

Domain is unrestricted so

b) Maximum value of —%ex is
0 therefore

c) Recognise asymtote at y=2 and
plot. When f~1(x) = 0 then
When x=0

d) Simply put the values into the
equation

e) Keep going until it is stable to
3.d.p

Therefore
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e*=4-2y

2y =4 —e”*
Domain f~1(x) x € R

y=2—%ex

Range f~1(x) <2

1 3
-2 = —_el =_
fo(x) =2 > e >

x; = —>e7%3 = —0.3704 (4.d.p)

X, = _%8—0-3704 = —0.3452(4.d.p)
1

X5 = _58—0-3453 = —0.354 03019

x, = —0.35092688 ...

xs = —0.352017 61 ...

x¢ = —0.351633 86 ...

k =~ —0.352 (3.d.p)

fx)=x*—-4x-8

(a) Show that there is a root of f (x) = 0 in the interval [-2, —1].

(3)

(b) Find the coordinates of the turning point on the graph of y = f(x).

(3)

(c) Giventhat f (x) = (x- 2)(x3 + ax? + bx + c), find the values of the constants, a,

b and c.

(3)

(d) In the space provided on page 21, sketch the graph of y = f(x).

(3)

(e) Hence sketch the graph of y = |f (x)].

7a) Putin -2 and then -1 and
show there is a change of sign
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(1)

f(=2)=—2%—4(-2)-8=16>0

f(-1)=-1*—-4(-1)-8=-3<0
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Therefore there is a change of sign and a root between the two.

b) At turning point % = 0. Using

nxn—l

When x=1 find y

c) Find (x-2) as a factor
Subtract each line

Therefore

d) Graph question.

8. (i) Prove that

dy
— =4x3-4=0

dx X

4x3 =4 x3=1 x=1

y=1*—4(1)-8=-11

x3+2x2+4x+4
(x — 2)V(x* + 0x3 + 0x% — 4x — 8)

x* —2x3
2x3 +0x2 —4x -8
2x3 — 4x?

4x% —4x — 8

4x% — 8x
4x — 8
4x —8
0

a=2, b=4, c=4

sec’x — cosec’x = tan’x — cot*x

(ii) Given that

©)

y=arccosx,-1<x<land0<y<mw

(a) express arcsin x in terms of y.

(2)

(b) Hence evaluate arccos x + arcsin x. Give your answer in terms of 1.

8a) Work on RHS

Using
sec’x =1+ tan’x

Using
cosec’x =1+ cot’x
b)

Find m = arcsin x
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(1)
sec?x — cosec?x = tan?x — cot®x

RHS = sec’x — 1 — cot®x

RHS = sec’x — 1 — cosec’x +1 = LHS

m

Y = arccosx X = cosy = sin(E -y)
T
m=3
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T
2 arccosx+arcsinx=y+5—y=5
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