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You must have: Totz! Matha

Mathematical Formulae and Statistical Tables (Blue)

Candidates may use any calculator allowed by the regulations of the
Joint Council for Qualifications. Calcutators must not have the facility
for symbolic algebra manipulation, differentistion and integration, or
have retrievable mathematical formuiae stored in them,

Instructions

® Usa black ink or ball-point pan.

® |f pencil & usad for diagrams /sketches /graphs It must be dark (HB or 81
Coloured pendclls and highlkahter pens must nit be used.

® Fill in the boxes a1 the top of this page with your name
cantre number and cand|date number,

® Argwer all guestions and snsur that your answern 10 pirts of questions are
clearly lagelled,

® Answes the questions in the spates provided
— there may be more space than you need.

® You should show sulficlent working to make your methods Cleat. Answers
without working may not gain tull cradin

® When a calculator is used, the answeer should be given to an appropnate
degree of accuracy.

information
® [he total mark for this papar is 75 .
® The marks for each question are shown in brackets
- us= this a3 a guide as 1o how much time to pend on each guestion

Advice

® PRead each question carefully before you start 1o answer it.
® Try to answer every question,

® Check youranswens if you have time at the end.
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2. The line with equation x = 9 is a directrix ol an ¢llipse with equation
-
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a’ b
where a is & positive constant.
Find the two possible exact values of the constant a.
(6)
A 1
q B b = §
&
4 E=
L L
a = Ble

zat (1)

Z:. Qlel(l-el)

{ "
3w =€-F
wo:e*ve‘a\r %
2.1
e?.:% ur e;"(

W -

P

AN
—
-J“
—

]

<&

B\



3. Using the definitions of sinh x and cosh x in terms of exponentials,
(a) prove that

cosh” x - sink’ x = |

(2)
(b) lind algebraically the exact solutions of the equation
2sinhx + 7 coshx=9
giving your answers as natura) logarithms
(5)
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4. A non-singular matrix M is given by

0
M=

0 |, where & 1s a constant.
|
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(a) Find, in terms of k. the inverse of the matrix M.
(5

The point A4 is mapped onto the paint (-5, 10, 7) by the transformation represented
by the matrix

310
1 2 0
1 0 1}
(b) Find the coordinates of the point A.
(3)
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3. (#ven that
L= IIC()S" #dé., n=10
)]

{a) prove that, forn > 2,

] +(n-101_,

ni_ =(

(b} Henge find the exact value of I, showing each step of vour working.
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6. The hyperbola 71 has equation

x oy
—_— - =]

1 <

Fhe line 7 is o angent 1o H ot the point £ (4 cosh a, 2 sinh @), where « is @ constant, a # 0

{a) Using calculus, show that an equation for [ is

2ysinhe -xcosha +4=0

4)

The line / cuts the y-axis at the point A.

(b) Find the coordinates of A in terms of «.

(2)

'he point 8 has coordinates (0, 10sinh «) and the point §' is the focus of A for
which x > 0

‘
(¢) Show that the line segment AN is perpendicular to the line segment BS. 9-‘\“& A
(5)
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7. The curve C has parametric cquations
x=3F y=121, 0<r1<4
The curve C is rotated through 2 radians about the x-uxis.

(a) Show that the area of the surface generated is
.t(m/g + b)

where « and b are constants 1o be found

(b) Show that the length of the curve C is given by

‘:J:Ju: +4) de

where £ is a constant 1o be found,

oAl

(6)

(1)

(c) Use the substitution 1 = 2sinh # to show that the exact value of the length

ol the curve C s
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8. The line { has equation
r=(2i+j-2K) + A3 + 2j + K), where « is a scalar parameter,
and the plane 7 has equation
ri+j— 2’kl= 19

(8) Find the coordinates of the point of intersection of / and 77.

4)
’
I'he perpendicutar 1o /7 from the point 4 (2. 1, -2) meets /7 at the point B.
(b) Verify that the coordinates of 8 are (4. 3, -6),
(3)
The point A (2, 1,=2) is reflected in the plane 7 to give the image point A’
(¢) Find the coordinates of the point A"
(2)

(d) Find an equation for the line obtained by reflecting the line /in the plane /7, giving
your answer in the form

rxa=mb,

where a and b are vectors 1o be found.
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