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( EXAM PAPERS PRACTICE )
1. (a) Use Simpson’s rule with 4 intervals to find an estimate for
2
sin’x
e’ " dx
0
Give your answer to 3 significant figures.
“)
2
)
Given that | ¢™ " dx = 3.855 to 4 significant figures,
0
(b) comment on the accuracy of your answer to part (a).
ey
- v,

For more help, please visit www.exampaperspractice.co.uk
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Question 1 continued
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(Total for Question 1 is 5 marks)
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2. The vertical height, 7 m, above horizontal ground, of a passenger on a fairground ride, X\
t seconds after the ride starts, where ¢ < 5, is modelled by the differential equation X\
d’h dh e

Pl uSion=F z
dr’ dr @ 9
(a) Given that z = e", show that s
m,\

(i) t—=— S
dr - dx =
o, dh _dh dh =

(11) t 2 = T2 om
de”  dx®  dx @) o

(b) Hence show that the transformation # = ¢* transforms equation (I) into the equation

d&’n dh

— -3—+2h=¢"
dx dx
(1)
(c) Hence show that
1
h=At+Bt’+ -1
2
where 4 and B are constants.
(6)
) dh
Given that when =1, A = 2.5 and when ¢ = 2, i =-1
(d) determine the height of the passenger above the ground 5 seconds after the start of
the ride.
(5)

For more help, please visit www.exampaperspractice.co.uk ElC ‘
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Question 2 continued
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Question 2 continued
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Question 2 continued
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(Total for Question 2 is 16 marks)
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( EXAM PAPERS PRACTICE
3. In this question you must show all stages of your working.
Solutions relying entirely on calculator technology are not acceptable.
VA
—_0 ¢
Figure 1
2
Figure 1 shows a sketch of the curve with equation y = S
and the line with equation y =5 — 4x | + 6]
Use algebra to determine the values of x for which
x* —2x - 24
— A 4x
|x + 6|
(7)
L

For more help, please visit www.exampaperspractice.co.uk
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Question 3 continued
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Question 3 continued
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4.

EXAM PAPERS PRACTICE

The ellipse £ has equation

x2 2
_+y_:1
16 9

(a) Determine the exact value of the eccentricity of £

2

The points P (4cos @, 3sind) and O (4cos O, —3sinf) lie on £ where 0 < 0 < z
The line /, is the normal to £ at the point P 2

(b) Use calculus to show that /, has equation

4xsinf — 3ycosf = Tsinf cosd
“)
The line /, passes through the origin and the point O
The lines /, and /, intersect at the point R

(c) Determine, in simplest form, the coordinates of R

(C))

(d) Hence show that, as # varies, R lies on an ellipse which has the same eccentricity as
ellipse £

2

12

For more help, please visit www.exampaperspractice.co.uk
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Question 4 continued

EXAM PAPERS PRACTICE

14

For more help, please visit www.exampaperspractice.co.uk

OmC .

oodetetotetotetetete!
SRR
Dooeseetoteteteteteteds
Setetotedotetetoteteds
datatatetotototototosed

%

0002020202000 %0 20262626 %%
%

%
%%}
2

e
5
o
X

&
F (]
S0 b
v
KK

%ol
XS
SO
N
R

O
o20%! <

o%%
Dt letote!
08
I,
[95%696%%

096%%6%%
Dt lotote!
Deresosesess

ORLLRRRRS

0909000909009 0.%%
X EKKKKELKL

K ERIEKRELKIKLELKKL
o%

%5

K EIRKRKIRRKRK K
090000000000 %000 0090090
KRR K IKRKRKK IR

RKRKL

00000000000 000 00 00090
o5

R IIRK AR IIKIK KIS
0900090000000 000000900900

OO
PR XK
CRRXS

o%

o%

55
prosesesess
S5
3RX
%

K
o5
0%

<
é?o
Roge 8
<3
2
oo
5

o20%

20%%
S50

000

X X
09090002000 %090 %0 %% %%

0902090009000 %%%%

ﬁ;
b
&
b
&
&
ot
peos
oS

0900090009090 %%%%

X
K RERIKELIELELILLRLKL

%

35

R

proseseseses

KR8

Sotoseseses
2

o%%
%

XA AR IR
SR RKRR X KKK KX
AL G
LS

<X

203

X RRIKRLRIKIKRKLK

%%
%

5
v
%

CXAAAA

LR
LXK,
CRILRREN

666
KK
RRLEEEN

0900090050 % %,

%
8%
X
otodetotetototetotetototel

¢
bote!

Q’ XX

0%

355
SRILEIKKKK

IR

XX
0K
%S
L

XX
%



( EXAM PAPERS PRACTICE N

Question 4 continued
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(Total for Question 4 is 12 marks)
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( EXAM PAPERS PRACTICE )
5. (a) Show that the substitution ¢# = tan g transforms the integral
! dx
2sinx —cosx + 5
into the integral
Z;dl
37+ 2+ 2
C))
(b) Hence determine
- dx
2sinx —cosx + 5
4)
\ y,

16
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Question 5 continued
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Question 5 continued
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ES]

4 EXAM PAPERS PRACTICE

1
6. = In(e* cos3x —_—<x< =
y=In( ) 5 5

(a) Show that

d_y =2 —3tan3x
dx

d4
(b) Determine K{

(c) Hence determine the first 3 non-zero terms in ascending powers of x of
the Maclaurin series expansion of In (e cos 3x), giving each coefficient in
simplest form.

(d) Use the Maclaurin series expansion for In (1 + x) to write down the first 4 non-zero
terms in ascending powers of x of the Maclaurin series expansion of In (1 + kx),
where £ is a constant.

(e) Hence determine the value of &k for which

2x
lim %me cos3x
x>0 x 1+ kx

exists.

(2

(&)

(&)

(1)

(&)
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Question 6 continued

EXAM PAPERS PRACTICE
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Question 6 continued
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(Total for Question 6 is 12 marks)
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r

EXAM PAPERS PRACTICE

7. With respect to a fixed origin O the point 4 has coordinates (3, 6, 5) and the line /

has equation
(r —(12i + 30§ + 39k)) x (7i+13j +24Kk) =0
The points B and C lie on / such that AB = AC = 15

Given that 4 does not lie on / and that the x coordinate of B is negative,

(a) determine the coordinates of B and the coordinates of C

)
(b) Hence determine a Cartesian equation of the plane containing the points 4, B and C

3)
The point D has coordinates (—2, 1, &), where o is a constant.
Given that the volume of the tetrahedron ABCD is 147
(c) determine the possible values of a

C)
Given that a > 0
(d) determine the shortest distance between the line / and the line passing through the

points 4 and D, giving your answer to 2 significant figures.
“)
.
24
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Question 7 continued

EXAM PAPERS PRACTICE
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Question 7 continued
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Question 7 continued

EXAM PAPERS PRACTICE

(Total for Question 7 is 15 marks)

TOTAL FOR PAPER IS 75 MARKS
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