OCRY

RECOGNISING ACHIEVEMENT

ADVANCED GCE 4754/01A
MATHEMATICS (MEI)

Applications of Advanced Mathematics (C4) Paper A
WEDNESDAY 21 MAY 2008 Afternoon

Time: 1 hour 30 minutes
Additional materials: Answer Booklet (8 pages)
Graph paper
MEI Examination Formulae and Tables (MF2)

INSTRUCTIONS TO CANDIDATES

*  Write your name in capital letters, your Centre Number and Candidate Number in the spaces
provided on the Answer Booklet.

* Read each question carefully and make sure you know what you have to do before starting
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Section A (36 marks)

2 . . e
32 as asingle fraction, ssmplifying your answer. [3]

1 Express +
e e 4" x+

2  Fig.2showsthecurvey = y/1+ e,

Fig. 2

Theregion bounded by the curve, the x-axis, the y-axis and theline x = 1 isrotated through 360° about

the x-axis.
Show that the volume of the solid of revolution produced is 37(1 + €°). [4]
3  Solvetheequation cos26 = sin 6 for 0 < 6 < 2r, giving your answers in terms of 7. [7]
X2y
4 Giventhatx:Zseceandy:StanG,showthatZ—g:1. [3]

5 A curve has parametric equations x = 1 + U?, y = 2u°.

(i) Find d_y interms of u. [3]
dx
(i) Hence find the gradient of the curve at the point with coordinates (5, 16). [2]
6 (i) Find thefirst three non-zero terms of the binomial series expansion of \/:2 and state the set
1+ 4x
of values of x for which the expansion isvalid. [5]

2

Vit 4ax2

(i) Hence find the first three non-zero terms of the series expansion of

(3]

7 Expressv3sinx - cosxintheform Rsin(x— o), where R>0and 0 < o < %n Express o in the form
k.

Find the exact coordinates of the maximum point of the curvey = v3sinx — cosx for which 0 < x < 2r.

[6]
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Section B (36 marks)

The upper and lower surfaces of acoal seam are modelled as planes ABC and DEF, asshown in Fig. 8.
All dimensions are metres.

zZ
A v7
| ///
| -
| -
‘ Ve
| -
| -
| -
| -
i ///// O C
! - i\
1 /////
\\Ji// F
Al ,
- \\\\\\\i
upper surface —— | e
of seam St T
2% TThx
Dl

|
1 B
|

lower surface i

of seam |
|
|

Fig. 8

Relative to axes Ox (due east), Oy (due north) and Oz (vertically upwards), the coordinates of the
points are as follows.

A:(0,0,-15)  B:(100,0,-30)  C: (0, 100, —25)
D: (0,0, -40)  E:(100,0, -50)  F: (0, 100, —35)

(i) Verify that the cartesian equation of the plane ABC is 3x + 2y + 20z + 300 = 0. [3]

(ii) Find the vectors DE and DF. Show that the vector 2i —J + 20k is perpendicular to each of these
vectors. Hence find the cartesian equation of the plane DEF. [6]

(iii) By calculating the angle between their normal vectors, find the angle between the planes ABC
and DEF, [4]

It is decided to drill down to the seam from a point R (15, 34, 0) in aline perpendicular to the upper
surface of the seam. This line meets the plane ABC at the point S.

(iv) Write down avector equation of the line RS.

Calculate the coordinates of S. [5]
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9 A skydiver drops from a helicopter. Before she opens her parachute, her speed vms™ after time
t seconds is modelled by the differential equation

dv ~1t
= 2
ot 10e 2.
Whent=0,v=0.
(i) Findvintermsof t. [4]
(i) According to this model, what is the speed of the skydiver in the long term? [2]

She opens her parachute when her speed is 10ms™. Her speed t seconds after thisiswms™?, and is
modelled by the differential equation

adw 1
E = _E(W_ 4)(W+ 5)
(iii) Ex re&; in partial fractions [4]
PSS wW_dwes) P '
(iv) Using this result, show that = = 0.4 [6]
' w+5 ' '
(v) According to this model, what is the speed of the skydiver in the long term? [2]
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