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1 In this question you must show detailed reasoning.

The equation x* +2x+5=0 has roots & and f . The equation X+ px+q=0 has roots &> and B
Find the values of p and g.

13]
X*+2% +5=0
Ls ot B=-2 <B=5
for X*+ pet9=0°
2
o+ F=-p A*E=9
z -—
(Kt@)-2exp=~p (aﬁ)z-ﬂf,
—p=(2)=2(5) q.= G2
= p=6 i
’ :]l:::;stl?z:e:iozz 10; Tr:lds t:szh:‘i Id—c:alille:d:::z:;zimg giving each in the form a+bi.
(i 7'z 12]
(i) S 21

. 2.’7 2 =(3-2i)(-1-i)
= -3+2i 3i+2i*
=-5-i
/
. 2,422, _ [+2i-2-2
Z, —I=i multiply fop & boftom by
l conjugate of denominator
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3 (i) You are given two matrices, A and B, where
1 2 -1 2
A= and B= -
2 2 -1
Show that AB = ml , where m 1s a constant to be determined. 12]

(ii) You are given two matrices, C and D, where

2 1 95 -4 8 2
C= 11 3|land D=|-5 9 -1]|.
s1 2 2 3 5 1

Show that C™' = kD where & is a constant to be determined. 12]

S W R
= 3
::3(:) ?) > M=3

. CD=/Z15\[-% 32
13\ -59 -
-1 22)\3 -5 |
“[520|728 >CD=2y
002 c'cp=C21
D=2

' © —

-1 2 . —
C ~ 2 ' Z
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Determine any matrix F for which EF =
in. £F= (—2&)
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4 Draw the region of the Argand diagram for which |z —3—4i| <5 and |:‘ < |: = 2| . 4]

\25+ 4 =5

(B+h) => Circle thugh orign
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-3 4
5 The matrix M is given by M —[ % ‘] :

(i) The diagram in the Printed Answer Booklet shows the unit square O4BC. The image of the unit
square under the transformation represented by M is OA'B'C"'. Draw and clearly label OA'B'C". [3]

(ii) Find the equation of the line of invariant points of this transformation. 13]
(iii) (a) Find the determinant of M. [1]
(b) Describe briefly how this value relates to the transformation represented by M. 12]

U\

| | A (%
g =

’_J..?
C’ (55

)C(%, )

N—

>

\O

Il Invariant points remain Hhe Same Under +ransformation
X (_x
3
-'__,_y_-j—i'-j:: %JL*"gﬂ:B
S [ z
r -3, 547§

—5'5— S 2‘)‘_:3
U::ZJ. —

hence all psints on Y=2x are Invariant
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6 At the beginning of the year John had a total of £2000 in three different accounts. He has twice as much
money in the current account as in the savings account.
e The current account has an interest rate of 2.5% per annum.
e The savings account has an interest rate of 3.7% per annum.
¢ The supersaver account has an interest rate of 4.9% per annum.
John has predicted that he will earn a total interest of £92 by the end of the year.

(i) Model this situation as a matrix equation. [2]
(ii) Find the amount that John had in each account at the beginning of the year. 12]

(iii) In fact, the interest John will receive is £92 to the nearest pound. Explain how this affects the
calculations. 2]

I. let X be the amount iNVested in the current account
et Y be the amount invested in the savings account

& 2 be the amount inVested in the Supersaver account

| l | X 200D
0025 0.032 00K |[ y | =| 92

l -2 O > O/

i X+ U"'% ®© Solve the simultaneous equations
0-025x+ D032y + DO = 92 ®
l_-Zy:D
=2y ®
@-m @ © 2y +Y+2=2000
33+2 = 2000
2=2000-3y ®

Sub @2® in O
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0-025(2y)+ 0-03Fy+ 0-0+9(2000-3y) =92
0-5y + D-037y +q% - 0- 7y =92
b=00by
y =100

=19
= X.=2 (106) = 200

2=2000-2(lo0)=[F00
So invests £[00 in Savings acc

£200 in Curent a&cc.
£1300 n Swpersaver ACc

lii. the 92 fom (ii) showd be 822 0-5, qing & mnge of answers for each
ACLOUNT
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7 In this question you must show detailed reasoning.
It is given that f(z)=2" —132® +652-125.

The points representing the three roots of the equation f(z)=0 are plotted on an Argand diagram.

Show that these points lie on the circle |z| =k, where & is a real number to be determined. 191

£(5)=0, hence (2-5) is a factor of ((z)
2 - %z +25

(2-5) ' 2°- 132 +452 - 125
——(23—-522)

- %2 + b52 125
- (82> +-D2)

252 -125
-(252-125)

O

- £(2) = (2-5) (2 -6z +25]

2-5 or 2°-%$2+25=0

2= €385 -l (25)
2
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Find the mouli of these fhree. roos
[51=5

431l =\ 437 = 5

--3i] = W+3 =5

the poin’rs are all an equal distance of 5 from 4he
OYigin, Meaning they all lie on e circle of vadins 5

-5
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pro\;epmﬁg mo\u ckion ;
base mee:  let Nzte &l =2l
2"=1b
2>l s 4>2"

=> hence frye for n=l
assume trye for n=k, So k!?Z"

For n=ktl: ()2+I)?=(h+|)xh!7(k+|)x2'" \g!>2k
Gince kr172 por kzy

k
(R*‘))kf >2x1k =2

(k’rl)! S 2|Q+t

Statement is tue fr base case & e for ket When assumed Frpe
fir n=k

" true B¢ all h7y by inducrion



1 -2
(i) Find the value of & such that {2} and [ 3 | are perpendicular.
k

3 1 6) (2
Two lines have equations /;: r=|2 |+ A| ~l|and ,,: r=|5 +u| 1

7 3 2) (-1

(ii) Find the point of intersection of /, and /..

1
(iii) The vector [a
b

Find the values of a and b.

is perpendicular to the lines /, and /..

END OF QUESTION PAPER
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[4]
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A= 3+ 2(-5-3y)
=2-[D-bA
FA= -
d=-1 = ‘\A:'S*S('\):"?_
Check With the 2 eabuonlioh
F+3A= 2\
7-3=2-2
b=

l/\Q.V\(_Q OOV dinates are_ x

G






