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1. fo)=G -2 |x| < 5
Find the binomial expansion of f(x), in ascending powers of x, up to and including the
term in x2, giving each coefficient as a simplified fraction.
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0, where £ is a constant.
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(a) Show that
cot?x — cosecx — 11 =0
may be expressed in the form cosec’x — cosecx + k
(b) Hence solve for 0 < x < 360°

2.

©))

=0

cot®x — cosecx — 11

(Solutions based entirely on graphical or numerical methods are not acceptable.)

Give each solution in degrees to one decimal place.
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3. Acurve C has equation
3
3¥+6y=—x)?
2
: dy . : : . :
Find the exact value of . at the point on C with coordinates (2, 3). Give your answer in
X
a+Inb .
the form ————, where a and b are integers.
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VA
>
-1 o 2 X
3
Figure 1
Th C with ti 2 > 4 h in Fi 1
e curve C with equation y= ———, x > — — is shown in Figure
1 YT @3y 3 s
2
The region bounded by the curve, the x-axis and the lines x = -1 and x = 3 is shown
shaded in Figure 1
This region is rotated through 360 degrees about the x-axis.
(a) Use calculus to find the exact value of the volume of the solid generated.
(6))
Figure 2
Figure 2 shows a candle with axis of symmetry 4B where 4B = 15 cm. A is a point at
the centre of the top surface of the candle and B is a point at the centre of the base of the
candle. The candle is geometrically similar to the solid generated in part (a).
(b) Find the volume of this candle.
(2)
. J

P 4 6 9 5 8 A 0 8 4 4

<

K
25

b3

35
558
35S

O
L
6% %
o0

o
%%
&L

&

¢

%S
%S

55

X RRIKKLIKKKL

oo

X
255
QK
02050

XK
QIR

0.0,
XXX

XXX
2%

%
XXX

0RRXKS
XS

o
b
&
LRLEERRLRRL:

R IKIKRKK
K RIKK
K RKXK
10020002 % %

K3
25

<
%
%
%
K
SR

<
2
&
3%

0
q&b
&
oo
AL
RS

XX
oo
i
K3
o
%%

%%
:9%%
S

PN
LR

XX
QLK

XX
&>

¢
%

>
o205
K2
O
K

%%

X
XX

0%

%

vt

2

O
9%
58
kS
<
XS

O
0%

<
oto%
‘QA
43
%o

0>
odebe?
%
1
4
XK

SR X
< i S
SRS
SRS

X
RN
e ol
ysed
MRS
88

&

<
%
ba%e!
KK
%
%!

%%
%%
R
SN
XS
o0

e

0
RS

XXX
XK
A

<X

2
<
RS

QﬁpQ
Yo%
X X
8

%

"%
<

%!

q

%7

22

<>
o
e
£
2

00000
RS
RS

%%
KRS

2
u

<
‘t

Lo
055
35

O
o
7
s
XX
oo’

‘.‘.
3

0
%S
oo

OO0
lododet
QRIEKK,
RIEE,
e Setotatetete!
IR

:90%%%

0% %
S5
1202

Sosasesetetetotetole!
%

XX
XX
25
35

%%
9%
Pl

0
%
botes
%
%S
000

X
500
XX
oo
XXX

XX
X
XX
%!
2

X
X X
LRIRLRRRRIRLRLRRLRK

$%%%
XX
poseses
boseses
L

Qﬁf
X5
.:‘:’
Qp’

9%
2R
%S
X
%o

Qﬂf
X
.:.:’
Qﬁf

>
203058
K
ORI KL
RRRRRRRIILLLLLLLLRKS

06
plotetore

IRKKZS
R
R
RRRLKS

X
!
%
05050008
RRKES

2
N
o

< X
R RXRF
S
SOPRS
[0, XY




Winter 2016 www.mystudybro.com Mathematics C34
Past Paper This resource was created and owned by Pearson Edexcel WMAQ2 e
(

KX
X
55

LeaveN
blank

KKK

2585

S
29388

X KK
A
28

ooeetetesotetotetototetote?
Sootelotetotote!
o totetotetetete!
Soodedodes
2K
2%

X
%%%
RS

Question 4 continued

S
000,
&
20%
botetetels!

&S

<
K
KL

I ARAIAK

XN
E
S

RS

QR
09096%9:9:%
IR
SN
bodeded

X
58

00000000000 0000000 000 00909000

0000000000000::::’.
S
XX
19s%e%

X
0’:.0
0%

KK
S
oo

KK
9%
<55

0.0.0.9.9.0.0.
XX XX
K

OO
X
b
o
X5

X
XXX

KRR
5

0.0.00000000000
dootete!
SRS
XX

S
xS
o%%0%%e%

o0

o0
KK RKKKKL
0. 0.0.0.9.0.9,
RS

K

R
e
XX

X
3
ER
o%
5

%
%
X

0%%
a0

00
KBXK
Petetee!
SRR
o)
9
XK

G
%
S
5
0%
09

o
%5
%%y

¢
%
'l
5

LKL

RS

%
X
X
R
.;1
X
&

o
QAR
CRAXXXY
0% % 7396%4

9



Winter 2016 www.mystudybro.com Mathematics C34

e Past Paper This resource was created and owned by Pearson Edexcel WMAO02
(

%

XXX
o
5%
‘p

XX
X
XX

SISKKLS
%% 29099
dotetetetole!
$ 3$ $
XXX X

LeaveN
blank

2
£
5
2
%S

0:00
$9e%%
bote!
Q’
Q’

o5
X
XX
%%
X

Question 4 continued

dege%s
%!
255
0%,
dedee
R

KK
29388
35
35S
35

53
%!
255
0%}
0
ot

%
‘.o'
S
0%
XS

:90%%%
oSotetetete
I
R
XXX

XX
X

OO
XXX
SRS
R R
SRR
0%650%20 %% % %"

X
X

%

X
o0t

OO
%% %% %!
KK3E
e !
S oNces
R

<>
3!
(o

N

SRR o
35

%)
20

"~
59
%,
25
%

X
<

¢
X
%
3
b
X
SRR

>
er‘
00
%%
O

b

&4

o

XX
<&
:;
‘y

00
R
o
v o
o
QKRR

bos
"¢
%
00K
5

2
%

<
%
)
«
“
S

L

%,
X%
kY

o

2]

o
0%
(X
&
o

:

OO
B0
fodode ™
o2
o2

Qﬁf
SR
5?

<

0008
&
%S
%%
<&

96%%%
096902 % %:%%
<> 0»‘§§5 %

$s0S
S

et
X%
Pode7 o3 %
LK
KPS

el
005
X

%

255

oote%e%e!
Po%0S %%
%%,
%0
%}
boess,
RRRK

&

RS
S

%%

o

K
28
535
K55
PeSotel

XX
X

KK,
2L
o0
%!
2050

%%

96%%%

%%
o
‘9

XX
ot
190
X X

XX
%%
29588
K

090%6%6%%%

3
2

000
b0

od0deotetoteteted
oo otetetotetotete!
fateloolet
9 s
XIS
o otetototetoteteotete!

%!
%S
bolel

!

96%%%

KKK
2%
3RS
%0l

XORHKAIKHKAIKHKAIKAKHKAKAKAIKHAAIXAARAARA A

XXX
29

2ol

%

2o
oo
RIS

XX

585
%8S
5%
55
3K

<>
e

¥ % (&
KKK
KRS

O
QL
e
O

X

o%
%%
X 000

%%
o%
02900

OO
0055
KESIN
82 29,

KARIXG
RRRRKK

X AR

OO
Sereseseseseses
IRSKEE

$RKS
R

9,
050
52

%
RRRLRLRLRRIRLRLRRRRLRLRKS

S

I

>
&
IR

R

X
K
RIS

K
35
%%

Y

OO
SKKK
dedotodels
Stoteteds ¢
KRE
GRS

<>
5
%5

%
000

%%
o%
O
o%%
o%%

OO
RS
S otete!
doedede!
botetess
3K

00
100200020 %

X
RS
QL
%5
QR

<>
000
000
35K
So%0de!

¢
K

S
938

%%
o5
<

— R 0 O A
P 4 6 9 5 8 A 0 1 0 4 4



3S

oo tatatetetetetete!

QOISIIILIIRIIELS
oS setotetotetetetel
GSRRRKS

CRRLLRRKLRS

000200026%0%0%6%0 %% %% %
0K
XXX

SRR

QKRG IGRKIIKRKK K
096%%

600000000000000
<
%

%5
oS
5

35

K>
S

%

0
X

s
A
"9 7,

&
QLR

2%

T
desete!
B

KA
PR
SARN

o

X

0000909000,
O 0 0. 0.0
XK

X XX
353
XXX

35

%5
%5

X3

O tatatatotototetetot oottt o tese?
%
X5

X EREEREREEEEEELELELLLRL
%% X
o
0o

AR
KIS
<5
25

0000
S

000

RRRRKS
SRR

O
XX
e
R
2%

0000 %%
333
S
3
o0

O

QRS
5
&

NS
S0RXRKS
IR
o

XX
2
X
(oo

RS
&
"
o%
628

<
%
PP
SACs
XX
L

A
e

S
RRIKAKL
R
3x{] 9
SR IRKI KK
ZRLIRRKRK

Winter 2016

www.mystudybro.com

Mathematics C34

This resource was created and owned by Pearson Edexcel

WMAQ2 s

Past Paper
s

Question 4 continued

(Total 7 marks)

LeaveN
blank

Q4

P 4 6 9 5 8 A0 1 1 4 4

11

Turn over



Winter 2016 www.mystudybro.com Mathematics C34

s Past Paper
(

This resource was created and owned by Pearson Edexcel WMAQ2
LeaveN
blank
5.
fxr)=—x3+4x2-6
(a) Show that the equation f(x) = 0 has a root between x = 1 and x = 2
(2)
(b) Show that the equation f(x) = 0 can be rewritten as
X =
(2)
(c) Starting with x, = 1.5 use the iteration x , =, [| ——— | to calculate the values of x,,
x, and x, giving all your answers to 4 decimal places.
3
(d) Using a suitable interval, show that 1.572 is a root of f(x) = 0 correct to 3 decimal
places.
(2)
,
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6. A hot piece of metal is dropped into a cool liquid. As the metal cools, its temperature
T degrees Celsius, t minutes after it enters the liquid, is modelled by

T=300e%%+20, >0
(a) Find the temperature of the piece of metal as it enters the liquid.

1)
(b) Find the value of ¢ for which 7'= 180, giving your answer to 3 significant figures.

(Solutions based entirely on graphical or numerical methods are not acceptable.)
“

(c) Show, by differentiation, that the rate, in degrees Celsius per minute, at which the
temperature of the metal is changing, is given by the expression

20-T
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7.
VA
R
>
0 3 x
Figure 3
Figure 3 shows part of the curve C with equation
~ 3In(x* +1) ®
T
.. d
(a) Find d—y
g )
(b) Using your answer to (a), find the exact coordinates of the stationary point on the
curve C for which x > 0. Write each coordinate in its simplest form.
(6))
The finite region R, shown shaded in Figure 3, is bounded by the curve C, the x-axis and
the line x =3
(c) Complete the table below with the value of y corresponding to x = 1
X 0 1 2 3
0 3 i1 10
y 3 In5 10 n
(0))
(d) Use the trapezium rule with all the y values in the completed table to find an
approximate value for the area of R, giving your answer to 4 significant figures.
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8. £(0) = 9cos? O + sin? 0

(a) Show that f(8) = a + bcos26, where a and b are integers which should be found.

3)
(b) Using your answer to part (a) and integration by parts, find the exact value of

*024(0)d0
(6)
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9. (a) Express 336—4 in partial fractions.
x (3x

C))
: 2 . . . .
(b) Given that x > 3 find the general solution of the differential equation
2Gr-2) L =y3e - 4)
dx

Give your answer in the form y = f(x).
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T

10. (a) Express 3sin2x + 5cos2x in the form Rsin(2x + @), where R > 0 and 0 < a < >

Give the exact value of R and give the value of « to 3 significant figures.
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(b) Solve, for0 < x < 7,
3sin2x + 5cos2x =4

(Solutions based entirely on graphical or numerical methods are not acceptable.)

)
g(x) = 4(3sin2x + 5cos2x)> + 3
(c) Using your answer to part (a) and showing your working,
(1) find the greatest value of g(x),

(i1) find the least value of g(x).
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12. With respect to a fixed origin O, the lines /, and /, are given by the equations
12 5 2 0
[ir=|—4(+1]|-4], Lir=12|+u|6
5 2 0 3
where A and p are scalar parameters.
(a) Show that /, and /, meet, and find the position vector of their point of intersection 4.
(6
(b) Find, to the nearest 0.1°, the acute angle between / and [,
(&)
7
The point B has position vector | ( |.
3
(c) Show that B lies on /|
1)
(d) Find the shortest distance from B to the line /,, giving your answer to 3 significant
figures.
C))
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13.

A curve C has parametric equations

x=6cos2t, y=2sint, —£<t<—
2 2

d
(a) Show that d_)); = Acosect, giving the exact value of the constant /.

(b) Find an equation of the normal to C at the point where 7 = %

Give your answer in the form y = mx + ¢, where m and ¢ are simplified surds.

The cartesian equation for the curve C can be written in the form
x=f(y)s _k<y<k
where f(y) is a polynomial in y and £ is a constant.

(c) Find f(»).

(d) State the value of .

“)

(6)

Q)

4y
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