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2 4 1 &

A = B =
31 5 3k
where £ is a constant.
Given that
C=3A+2B
(a) determine C in simplest form in terms of k.
(2)
(b) Hence determine the value of & for which C is singular.
3
Given that C is non-singular,
(c) determine C' in simplest form in terms of k.
(2)
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2. The parabola C has equation y* = 10x and the point S is the focus of C.
(a) Write down
(i) the coordinates of S,
(i1) the equation of the directrix of C.
(2)
Given that
* the point P lies on C
* the point Q lies on the directrix of C
* the line segment QP is parallel to the x-axis
» the distance PS is 20
(b) write down the distance QP
1)
(c) determine the exact coordinates of the possible positions of P.
3)
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3. (a) Use the standard results for summations to show that for all positive integers n

Zn:(Zr — 3)(3r + 2) = %n(an2 + bn + c)

r=I1

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

C))

(b) Using the answer to part (a) and making your method clear, determine the value of

21 X 38+23 x 41 +25 x 44+ ... +97 x 152
2)

.
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4. fx) = Lx - G2

10 Jx

(a) Show that the equation f(x) = 0 has a root a in the interval [5.0, 5.1]

x>0

2

(b) Starting with the interval [5.0, 5.1], use interval bisection to determine an interval of
width 0.025 which contains a.

3)
The equation f(x) = 0 has another root £ in the interval [3.1, 3.3]
(c) Determine f'(x).
3)
(d) Using x,=3.3 as a first approximation for f, apply the Newton-Raphson process
once to f(x) to determine a second approximation for S, giving your answer to
3 decimal places.
(2)
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Question 4 continued
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5. The quadratic equation

2x*—x+3=0

has roots o and f.
Without solving the equation,

(a) write down the value of (a + ) and the value of af
(b) determine the value of o +

(c) determine a quadratic equation that has roots
(a'f—2) and (ap*—-2)

giving your answer in the form px” + gx + » =0 where p, ¢ and r are integers.
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Question 5 continued
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6. f(z) = 12z* + Az’ + Bz + Cz — 306
where A4, B and C are integers.
Given that z =1 + 4i is a root of the equation f(z) =0
(a) write down another root of the equation f(z) =0
ey
(b) Hence determine a quadratic factor of f(2)
(2)
Given also that (3z — 2) is a factor of f(z)
(c) factorise f(z) completely.
3)
(d) Determine the value of A4, the value of B and the value of C.
3)
(e) Show all the roots of the equation f(z) = 0 on a single Argand diagram.
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7. () m-[! O L
G _ S
0 3
: : . o
(a) Describe fully the single transformation represented by M. =z
@ S
--is/\
The matrix N represents a reflection in the line with equation y = —x R
e
(b) Write down the matrix N. ‘ T\
S
1) -
. :E,«\
The transformation represented by M followed by the transformation represented by -:Q;i\
N is the transformation represented by the matrix P. =
.::>.'~\
(c) Determine P.
(2) ]
(i)
Q- 5 -1
5 3
A regular hexagon H with side length x is transformed to another hexagon H' by
the transformation represented by Q.
Given that the area of H' is 200, determine, to 3 significant figures, the value of x.
3)
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8. Prove by induction that, for n € Z"

is divisible by 5

f(n) _ 32n+4 o 22n

©)
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Question 8 continued
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GradeM ax_ ‘

4 h g\
9. The rectangular hyperbola H has equation xy = ¢’ where c is a positive constant. 2\\
. c . \-:7;/2\,\
The point P(cp, —J, where p # 0 and p # £1, lies on H. gi
p S
§
(a) Use calculus to show that the normal to H at P has equation 3‘::%\
s s 158
S
px-py=c@p'-1) o
@) =
-q\
Given that g
s
. c . SRS
* the point Q(cq, —j, where ¢ # 0 and p # ¢, also lies on H 2";
q
» the normal to H at P meets H again at the point O
(b) show that
Plg=-1
3)
Given also that the normal to A at Q meets H again at the point R,
(c) show that the gradient of PR is
1
v
where £ is a constant to be determined.
(5)
. ) 5553
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