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1  In this question you must show detailed reasoning.

Use an algebraic method to find the square roots of —77 — 361 |6]

(a+\o'b32= o _ b4 24bL

a*-b*= -7
20b = -36 = b=-3b _ -8

2a (2§

a*- b*z o - (-_l&y‘: -17
(4 §
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-

X0 9(:,‘1 XA

QL‘ - 224 =~ 7—'&1

ot -324  ___g
(R 2

.o a%4+477a* =324 =0

(a*-4)(a?481) =0
v L
=4 a* 7 -3
-.. a = iﬁ( = :tz_

b*2a*+77= 4+ 71 = 8

b= 3l3= 34

..Rook= 2-9i & -2 +4;
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2 P, QandT are three transformations in 2-D.
P is a reflection in the x-axis. A is the matrix that represents P.
(a) Write down the matrix A.

Q is a shear in which the y-axis is invariant and the point
matrix that represents Q.

(b) Find the matrix B.

T is P followed by Q. C is the matrix that represents 1.

(c) Determine the matrix C.

L is the line whose equation is y = x.

(d) Explain whether or not L is a line of invariant points under 7'

An object parallelogram, /7, is transformed under T to an image parallelogram, V.

(e) Explain what the value of the determinant of C means about
* the area of N compared to the area of M,

* the orientation of N compared to the orientation of M.
@y @

3 ReflecHon N X -OX\S:

o0 )

A= C> _05
6 (%) 5 (2) meaws 3-0%5 oo
(o) = (%)

)
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0] is transformed to the point
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2]. B is the

2]

2]
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) T=-QpP »¢=8
=T (19) o_\>=('z %)
CD) Liy=x

( )(3 ( (> (21-) (:)

Since eachh pOMk Opts MOPped 4o 4kse\f, L iS & Uwve of
wVorient powmts.
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©) det ¢ = ()¢ - () = -
.. Aceo. oFf N is some 0SS +twe AAven of M.

.. Ovientatrion of N if revesse 0f Hhe orentahion of M.
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3 In this question you must show detailed reasoning.
The complex number 7 — 41 is denoted by .

(a) Giving your answers in the form @ + b1, where @ and b are rational numbers, find the following.

(i) 3z—4z* 2]
(i) (+1-3i)° 2]
i) 2]

o

(&}

(b) Express z in modulus-argument form giving the modulus exactly and the argument correct to
3 significant figures. [3]

(¢) The complex number @ is such that z& = /585 (cos(0.5) +isin(0.5)).
Find the following.
o |
e arg(w), giving your answer correct to 3 significant figures [3]
@ 2= 7-y¢
2¥ = Ttui
W 3z-bz* = 3-4i)- 4 ~w)
= 21-120 -2% -\6L
=[-7- 281
i A o . A2
u Z41-30) = (7-wi+|-3)

= (8- 17
~ 82 - Boi - 96¢ " i

= 6% - \\2L —4Q4

= [\6 - \2{
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(l) =%) _ 7-ai4l | -4 L
2 - T-%i-1  6-U4i b4
= 42+ 320 - 240 — 1612
36 —Ibi*
S 64 +8¢
52
= 16 2 .
= + Z
TN

(b) IZ‘: |7z+(_q\z = \\7:5

Y & =ron! (‘l‘% =-0. 5\"‘\\.-."-&—02\:(6 roads

7
Lz=Jdbs ((os (-0519) +tisin (—o.s@)

¢y zw= {585 ((0560.5\+isin(_o.§3>

lwi = Js8s = Jbs = 3 ol =3
a9w):= 0.5 - -0.5(2%1.02vnds | --ANGW) =1.02

(2s¢)
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4  You are given the system of equations

ax— 2y=1

x+b’y =3
where ¢ and b are real numbers.

[4]

(a) Use a matrix method to find x and y in terms of @ and &

(b) Explain why the method used in part (a) works for all values of @ and b. [2]

HURP RO
Lex A = (ot"’ -2>

bt
detd = a®)(b2) - (-D(1) = abT+2

£ az:,? (-blz ;"'>
(32 (3): 7= D0)
|

= b%+46
a*b*+2 \ 3,%_|

Coxz b - 3o
atbr+2 a*b*+2

(o) Since (a*b” = (ab)* 2 O, +hen [a*b>+2 > 0| for all
Values of o and b. The determinont of e magwnix
Cannot ve O S0 WL MAriK (S MRVer Singular.

.. Inverse always exists & e method always works.
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S In this question you‘ir'nust show detailed reasoning.

- & -
The cubic equation 5x° +3x* —4x+7 = 0 has roots ¢, 3 and .
Find a cubic equation with integer coefficients whose roots are o + 3, B + v and y + o. (7]

>xx B+ Yy=-3

S
> AP +BY + Ya= -
5
>afBY = -1
5

—_ +X+ o) = ol + - —3 _—6
(x+ 8+ (E+ )+ (Yra)s 2(a4B+Y) 2..(_5_>-__5_
- @+B)(B+y) + (E+Y)(V+ot) + (Y +«)(x +6)
=3 («P +RBY + ¥u) * x*4fpT e+ y®
= KB+ BYt Y + (x4B+Y)"
= —i _ 2 _ _
s (%)

> (x+8) (B+¥)(y+a)

= (a4 B)( By + xB + YT +ec))
s By +oB + ¥ 4 w2y 4 By + BT+ 4« By

S 2xpy t “(O(B'\'@b’-\' ¥a) — %Y xB(xB + By -+Ya) -2BY¥
¥ (aB 4Br+ yu) - xBY
= (of ABY+ ¥o) (4B tY) - xBY

"FE-E) %

2623 4 30x¥- 1l -47 =
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6 Prove that n! > 2*" for all integers n = 9. [5]

(D let n=9 -
LHS = 91 = 3623880
RUS =22V = 5 % = S0 0y ¢ 1S
CTuwe for nw=9

@ Assume v for k,uhere k29,

® Ler nek+l
GDIENCENY
22(k+0 - sz'kz - 2?JL°2_1

(xR > (£tN2% > q. 2% 5 4.2 = 52442 7_7'(""")

Co(et)) > 5 2 (k)

@ So e for n=k > tvua for N= kAl
u for n=q.

2L Tew gor all ntegers N219.
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The equations of two intersecting lines are

where a 1s a constant.

(a) Find a vector, b, which is perpendicular to both lines.

(b) Show that b.

(c) Hence, or otherwise, find the value of a.

@ k= (3)x(3): (’D

since the lines intersect

D) - _
TEE O G
| \ 5 -

3%-a-% =-6*tUH0
S a=36-2+6-40 = -6

J.o=-b

2]

2]

2]


Ramya Gururajan
Text Box
since the lines intersect

Ramya Gururajan
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Two loci, C| and C,, are defined by

C,= z:|z| = |: 4d* 3(1}

l

|

|
('_": _ {::urg[: 12d—31) = %/TJ
where d is a real number.

(a) Find, in terms of d, the complex number which 1s represented on an Argand diagram by the
point of intersection of C, and C,.

[You may assume that C, NC, # @] |6]

(b) Explain why the solution found in part (a) is not valid when d = 3. [2]
(@) i ig vepresented by tae Une x= 24*+\{,
(o (s vepresevted by e half-Gne Y= x+cC.

3= 12d +c¢
‘j"’ 2+ 3 —(2d

X< 24> 418 > YT 247-12d 12
242418 + (2ar - 124 +2)L

(k) When d=3, pone of inversecion would be 36 t3L.

Ca = _
X {Ztarg(&-(3b*3¢))—.kﬂg
But 36+3. i not \n (2 since awgD s wndelined.





