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Find the range of values of x for which the determinant of the matrix M is positive.
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2. The complex numbers z and z, are given by
z;=3#51 and z;==2+46i
(a) Show z, and z, on a single Argand diagram.
(2)
(b) Without using your calculator and showing all stages of your working,
(i) determine the value of |z, |
1)
z
(ii) express — in the form a + bi, where @ and b are fully simplified fractions.
Z
3)
z
(c) Hence determine the value of arg—-
)
Give your answer in radians to 2 decimal places.
(2)
I
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z 43—4'
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Question 2 continued
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The parabola C has equation y° = 18x
The point S is the focus of C

(a) Write down the coordinates of .S

@
The point P, with y > 0, lies on C
The shortest distance from P to the directrix of C is 9 units.
(b) Determine the exact perimeter of the triangle OPS, where O is the origin.
Give your answer in simplest form.
C))
o y°=18x
18 .
18 — Conics
y: a(2)= 0= 4 —
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s _ BN o
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4. The equation

Xt AP B+ Cx+225=0

where 4, B and C are real constants, has
* acomplex root 4 + 3i

* arepeated positive real root

(a) Write down the other complex root of this equation.
(b) Hence determine a quadratic factor of x* + Ax” + Bx* + Cx + 225
(¢) Deduce the real root of the equation.

(d) Hence determine the value of each of the constants 4, B and C

3 z
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Question 4 continued
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The matrix P represents the transformation U cZ
:\_?Ej_\
(a) Give a full description of U as a single geometrical transformation. S
(2 ) i:; ‘-%I‘\
The transformation V, represented by the 2 x 2 matrix Q, is a reflection in the line y = —x ;\
(b) Write down the matrix Q 5
M o
The transformation U followed by the transformation V is represented by the matrix R S
(c) Determine the matrix R
(2)
The transformation W is represented by the matrix 3R
The transformation W maps a triangle 7 to a triangle 7"
The transformation /' maps the triangle 7" back to the original triangle T’
(d) Determine the matrix that represents W'
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Question 5 continued
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Question 5 continued
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6. The quadratic equation

0
2 “:’0\ 2

Ax*+5x—-12=0
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where A4 is a constant, has roots « and S
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(a) Write down an expression in terms of 4 for
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The equation

4x*—5x+B=0

. 3 3
where B is a constant, has roots & — — and f — —
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(b) Determine the value of 4
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Question 6 continued
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7. In this question you must show all stages of your working.

Solutions relying entirely on calculator technology are not acceptable.

The rectangular hyperbola A has equation xy = 36

The point P(4, 9) lies on H

(a) Show, using calculus, that the normal to H at P has equation

4x —9y+65=0

The normal to H at P crosses H again at the point Q

C))

(b) Determine an equation for the tangent to H at O, giving your answer in the form
y =mx + ¢ where m and c are rational constants.

a. DHeevnote  rectangulor Nypercold ea” tued. oL

xy: 36

y: —i—f : 36

oy -z =36
E‘=’361 b =

Sup w  pont P (4.9):

W ~36 - -4
aay  (a) 4
-a
M‘hﬂgﬂﬂ' g 4

4
Mporwer = 3

set up lne ef”  Y-Yi= M(x-x,)

Y- 9= £(x-4)
a(y-a): 4(x-4)
ay-81: &x-16

Ax-A9+85=0  gun

b- Fysty, fid ot @ - s S by solwng A=Ay +65:0

Smu Woﬂebuelg .
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Question 7 continued
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f(x) = 2x

2
3

1 5
_x_ f—
2 3x-5 2

+

The table below shows values of f(x) for some values of x, with values of f(x) given to
4 decimal places where appropriate.

X 1 2 3 4 5

f(x) 0.5 | _12401 | 02885 | @4s08 | 0.5834

(a) Complete the table giving the values to 4 decimal places.

(2)
The equation f(x) = 0 has exactly one positive root, a.
Using the values in the completed table and explaining your reasoning,
(b) determine an interval of width one that contains a.
L looking fr 4 wwerval, Q)

not 2.

(c) Hence use interval bisection twice to obtain an interval of width 0.25 that contains a.

3
Given also that the equation f(x) = 0 has a negative root, £, in the interval [-1, —0.5]
(d) use linear interpolation once on this interval to find an approximation for .
Give your answer to 3 significant figures.
3
f(2)= 2% + Aley - 1 - S = = 12400389s
A 3l2)-s 2
$ar- 210 ° 14 -1 - S = 0150843383
2 3(9-s 2

$(2): -142401 lad.p)
fla): 01508 (aap)

mee s 0 Sgn change . wxeal [12] from  postwe 4o negatve

et > olso 0 sgn cnange  wm wdeval [3.47 fom  negahe 4o posthve.

N ofder for Mmef do e o foob N We  nkival, nee muk be o Syn ohonge  but

080 tne  funchen  must ke w4t mielvo,
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Question 8 continued
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9. (a) Prove by induction that, for n € N
% 1
2r3 =—n’(n+1y
r=1 4
&)
(b) Using the standard summation formulae, show that
u 1
N+ D(r-1)= " n(n+ A)(n+ B)n+ C)
r=1
where 4, B and C are constants to be determined.
(C))
(c) Determine the value of n for which
n 2n
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< (w) Conclusion
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Question 9 continued
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