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Answer ALL questions. Write your answers in the spaces provided.

1. Use Simpson’s rule with 4 intervals to estimate
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Question 1 continued
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(Total for Question 1 is 5 marks)

. J
3

DoSotesetetotetotetoteteter

950
9%
S5
K
e

0’00000000000
XA AKX A A
KA AN
OSSR ISR IS
COSESs

QR




PhysicsAndMathsTutor.com

s

2. Given that k is a real non-zero constant and that

use Leibnitz’s theorem to show that

y = X*sinkx

5
% = (KX* + A)k*xcoskx + B(k*X® + C)k>sinkx
where A, B and C are integers to be determined.
4)
‘ -l
Given y=uv : 0" N7 L
J dx™ ~ e n-*
k=0
y = x’sin(kax) , leb y=2*, v=sinlkx):
3 .
W= x sin (ka)
—g% = Bx* = lcos(koc)
%ﬁ = bx = -k sin(kx)
? 3
7 %—.L%= b O = -l cos (k)
\ . _ . a
can't be differenhared. = 'sin (k)

Fucther

k’cos (kx) O

= x’k°coskx + 15x*k*3inkx - bOxk coskx

= (p"%*- b0) k®ccoskx. + 15(k*x*- 4)kZsinkx O
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Question 2 continued
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(Total for Question 2 is 4 marks)
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(a) Show that

5 4 3 2.\2
d—)sl = ayd—¥+bﬂd—¥+c d—g
dx dx dx dx dx

where a, b and ¢ are integers to be determined.

4

(b) Hence find a series solution, in ascending powers of X as far as the term in X°, of the
differential equation (I), given thaty =1 atx =0
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Question 3 continued
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Question 3 continued

- 200038 -(-DEBD) - bID* = -186 D foc all S

P 6 1 1 7 9 A 0 8 3 2

K
boe" v 1008
5 5
o
Ko
’&v 10089
i
BOS8,>— 208
s,

s

o
% - 30
P

i)
SR

N
hatelotels
2R

[0
LSRR
SGHRKS

&
09t
L5

@ 0%
R
&8

2%
%
0yY-

4
oo
K8

<
o
Vo
S

<
XA

9090
oo
KEYIN

&
R
RERRES

o
QR

S
Y
]
K
XS

‘>

QO
v
K}
oo

g
oo
bofss < 2o%
LB
S5
Joss,

%0
XIS
N
R

X
SO O0N 0~
IS KK ISR K o
KK

<%
Jote
Bogatesere
.32. s
o
SRR

%
55
S

0K
oot
35
ORI
RIRKS

¢!

%% %
0%

OS>

QL5

%
X KKK
X K KKK
SRS

o
3
s

CIRRKS
%

<5
5
o
e

XX























































































































































































































































































































































































































































































































































































































































































PhysicsAndMathsTutor.com PMT

( )

Question 3 continued
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(Total for Question 3 is 9 marks)
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4. The parabola C has equation
y? = 16X
The distinct points P(p?, 4p) and Q(g?, 4q) lic on C, where p #0, q # 0
The tangent to C at P and the tangent to C at Q meet at the point R(-28, 6).

Show that the area of triangle PQR is 1331
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Question 4 continued
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Question 4 continued
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Question 4 continued
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I = ! —dx 0<x< T
4cosx — 3sinx 4
Use the substitution t = tan g to show that
2 + tan X
2
| = —In < +k
3 1—2tan| —
2
where K is an arbitrary constant.
®)
. 2 0 2
beosx - 3snae =4y 1€ - 3w 2w W o i-t
|+ E2 | + E* |+t
~ i | sinc = 2k
. x z
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Question 5 continued
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KIS

6. The concentration of a drug in the bloodstream of a patient, t hours after the drug has
been administered, where t < 6, is modelled by the differential equation

d’Cc dC

t? e —5tE+8C =t (D

where C is measured in micrograms per litre.

(a) Show that the transformation t = e* transforms equation (I) into the equation

2
((11?—6(;—C+8C:e3" (1)
X X (5)

(b) Hence find the general solution for the concentration C at time t hours.
(7)

Given that when t =6, C = 0 and (ii—ct: = -36

(c) find the maximum concentration of the drug in the bloodstream of the patient.
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Question 6 continued
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(Total for Question 6 is 17 marks)
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7. With respect to a fixed origin O, the points A, B and C have coordinates (3, 4, 5), (10, -1, 5)
and (4, 7, -9) respectively.

The plane /7 has equation 4X — 8y +z =2

The line segment AB meets the plane /7 at the point P and the line segment BC meets the
plane /7 at the point Q.

(a) Show that, to 3 significant figures, the area of quadrilateral APQC is 38.5

The point D has coordinates (k, 4, —1), where K is a constant.
, — — —> ,
Given that the vectors AB, AC and AD form three edges of a parallelepiped of volume 226

(b) find the possible values of the constant K.
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Question 7 continued
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Question 7 continued
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(Total for Question 7 is 10 marks)
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8. The hyperbola H has equation

2 2

Xy

16 9

The line |, is the tangent to H at the point P (4cosh 6, 3sinh 6).

The line | meets the X-axis at the point A.

The line |, is the tangent to H at the point (4, 0).

The lines |, and |, meet at the point B and the midpoint of AB is the point M.

(a) Show that, as € varies, a Cartesian equation for the locus of M is

4-x
y2 - Ezg______z p <: X <: q
4x
where p and q are values to be determined.
(1)
Let S be the focus of H that lies on the positive X-axis.
(b) Show that the distance from M to S is greater than 1
3)

(o) x* - 9% = ~ RN /
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Question 8 continued
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Question 8 continued
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Question 8 continued
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Question 8 continued
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