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Find
(a) avector equation of the line /,
(b) the position vector of the point where [ meets /1.
) Hence find the perpendicular distance of P from I1.
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(a) Show that matrix M is not orthogonal.
(2)

(h) Using algebra, show that 1 is an cigenvalue of M and find the other two cigenvalues

of M
(5)
(¢) Find an eigenvector of M which corresponds to the eigenvalue 1
(2)
The transformation M« B' — B is represented by the matrix M.
(d) Find a cartesian equation of the image, under this transformation, of the line
Yok 2
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(4)
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Question 2 continued
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1, Using caleulus, find the exaet value ol
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4. Using the definitions of hyperbolic functions in terms of exponentials,
{a) show that

sech’x =1 — tanh® x

(b) solve the equation
4sinhx — 3 coshx=3

(3)

(4)
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Question 4 continued
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Ginets that v = artamh — X
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[fn this question vou may use the appropriate (rigonometric identities on page 6 of the
pink Markematical Formulae and Statistical Tables. |

6.

The points P(3cos a, 2sina) and Q3 cos f, 2sin ff), where a £ £, lie on the ellipse with
equation
x5 1.‘:
e A e |
9 4

(a) Show the equation of the chord PO 15
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(4)
(b) Write down the coordinates of the mid-point of PQO.
(1)
Given that the gradient, m, of the chord PO is a constant,
(€) show that the centre of the chord lies on a line
¥ =—kx
expressing & in terms of m.
(5)
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Question 6 continued
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A circle © with centre € and radius » has cartesian equation x* + = = where r is a

(-
Constant.

d !
{ay Show that | + { dl_] i S
o 3)

th) Show that the surface area of the sphere generated by rotating C through 7 radians
about the y-axis is 477,
(5)

(el Write down the length of the arc of the curve v = (1 - x°) fromx=0tox = |
(1)
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(a) Using vector produces. fimd the sres of te riangle ABC

4)

(b) Show that —i::uk el =0 3)

(¢) Henee or otherwise, state what can be deduced shout the vectors 4, i (1) I :
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{ {a) Show that. forn >0
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(b) Find 7,
: 3)
4 I —y =i
&) T, f(.x +:) " J(yﬂ o) R

= I ,( (1 +r)n r"_féc +:) {f_ﬂ)f{«
T :'ff

e A MR Wil RV ) 1‘-——-1',,}

1"\

D T e 2 a1, -4 T,
2n

:X(:z»lfl‘)‘h 3 dnw] o
2n Zn

e A

4% r”-ﬁ?wﬁ%ﬁ




Question 9 continued
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