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1 In this question you must show detailed reasoning. 09)
0.1 1
Find ;[r— 1~ ?], expressing the answer as an exact fraction. [3]
WS 15 & method of differtnces question .
S0 ¢ \
AT R AT AT &
el W 4 | 2
+ ... oA sums Ay tefro
[ \ /) 71[ _
+ 77/’,% + Wé 5o T W5 TSI
- Lo
=14 L ) S\
= “,fs% qive onswer in exact form
(a) On the copy of Fig. 2 in the Printed Answer Booklet, mark points representing each of the
following complex numbers.
o z* Im
1 A
2]
S R
!
: s 72
o > Re
"b’)_ ’%l, :t‘/
v T - 4, nd O
.2 o
P C/rox,w}\cﬂmm
2% s the Complex conyuy ake of T,
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& (b) In this question you must show detailed reasoning. ] %
Ly =
In the case where z, = 1+2i and z, = 3+1, find 22* L in the form a+ib, where a and b are |
real numbers. 1 [2]
Fictk we nad t &nd 2, -2, ond ZF
= 3+ - (( £21)
Now we Find the frauction.
So | +2 Y+ 3
— 4 —
U2 S
'rtakise” the deominator = d 4 2
3  In this question you must show detailed reasoning.
The roots of the equation x> —2x+4 = 0 are o and 3. J
(a) Find o and B in modulus-argument form. [4]
Here we Ue the quadratic fomula . — M9 V==
2 &2 {(Y-uxixdy 22§~ 2 22030
2 x| 2 - 0
= |+ 3

Now we gnd (_)ff/ modwlus M a/”\/)UfV\e(\/{

lc| = ((V+(@ = Ju = 2 (120= (atriz)

OF oL Ond 1

arg(1 + 7)) = omtoly3) =

a

T (orgz =omten &)
B

oy (1 - )

I
2
s
n
3

|
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A (b) Hence or otherwise show that o and f are both roots of x> 4+A =0, where A is a real constant |
to be determined. [3]
Hee we mead te Cube both o« omd R (B find A
(1 + @) = © +300(@) +30(F)° + (@)
= 4+ 3B -9 - 33T
= —8
(-@D = V¥ e300 +3(0(-F7)" (7Y
= | -3 -9 + 33
= -%
5o gine «f=g'=-8 A =R
0 -1 0]
4 ThematrixMis|1 0 O0].
0 01
(a) (i) Calculate detM. 1]
Vse o calcolakor to Rnd  det M.
det M = |
(i) State two geometrical consequences of this value for the transformation associated |
with M. 2]
Sinte ceb M >0  Ofiedation is preseved.
Sinle. det M =1 the Vvolore Scode  facbor is L
So Volume i3 preserved.
(b) Describe fully the transformation associated with M. [1]
The point on He 2z -oxis does not clhnge positon.
LooWing down the 2 -oxis 91 v
So M rpreterh & piakion 1
OFfF %0° ACW whowt the < —
& - 0X\S.



http://www.mymathscloud.com

5
A 5

You are giventhat u, =5Sand u, ., =u, +2n+4.

Prove by induction that u, = n* +3n+1 for all positive integers n. [6]
Step ore : bose Cose

When nv=1 U, =9

Volue!  of .

U, =(0*+30) +1=5 . free for n=)
Sfep Ewo : assumplion
Asuve, trie for n=k SO
SW tnhree t {nducHve glep
USine, the ASSLmed result for =K
” Ukar = + 2K+ Yy
Vun = F 2K + Y
Uupy = U 354 45
= Kk £2U% +1 ¥ 3U T 4
= (M) +3ur) + |
S true Forn=uw+t.
Steg four: Conclusion
\¢ bhe vesolt is teve for n=U 4 0S Brue
for n= U3+, Siae v+ iy brve for V\:l/
= 8 feve for ol posihve \‘M‘Qﬂ@f
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A
6 The matrices M and N are [2

J7! .
A] and [ 1 ﬂ] respectively, where A and y are

(a) Investigate whether M and N are commutative under multiplication.

M

constants.

2]
lf MN =NM, M md N ore comoutalive under puyltiplicahon.
2w ) [Aare A 2p

"l ol o) T arze ap e
(o a2\ [t A w20\ L Ml N e
Sl w2 )T ez Ao e Cormtative
& (b) You are now given that MN = L.
(i) Write down a relationship between detM and detN. (1]
det T = 1
Sine dek AB = clet A x deb B
det M x det N =1
A (i) Given that A > 0, find the exact values of A and 4. 3]
So | A e2p\ [ O]
\ o) )
——each covresponding
eloment mutt ke, egincu
%
NP=3 = p=2z2
L0 if J=-2 o A =-2x2 =2
hene p = ‘% d A= 02
(iiiy Hence verify your answer to part (i). 2]
Find det M md deb N gd check He  tAUonslap .
det M = (V1) - U =-
det N = (-8 -\ = -3
debm xodet N= -2 x -2 =1 s Vegmred
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7  In the quartic equation 2x* —20x> +ax? + bx+250 = 0, the coefficients a and b are real. One root
of the equation is 2 +1.

Find the other roots. (7]

Corplex (0OTS core LA COMplex Conjugafte paxs.

So onother voObL S 2 -0

Using =& =-& (Sum 0¢ voots)
T2 ki v 2-i o= -

U+ + £ =10

KT,Q:G —_:>/3:6-—0(_@

WSing Sy & = -4 (product 0f rootk)

T2 (-Dep =232
S B =125
g =25 (8

Subbing ® into , oL (6—0) = 2S
6oL —o* =25

x* - 6w +25 =0 ) using

R O L At

7 x | Vﬁ)(("\\)\(/\
6 £y _ 64+ 8
) 9 2
= 3124

Now just check 33U ove the last fwo vvoh.

IF L=3+U’ B = 6-(3+U) =3-U

If & =3-Ui  p=6-(3-Y) =73~+u

rene voots ore 241 Z -0 3+ Ul ond Z-40,
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8 (a) The matrix Mis [—l O]'

(i) Find M. (1]

wo [0 -1\o -\ _[1 o)
Y S e

(i) Write down the &ansformation represented by M.

(1]

. T~ . , .
. 8f Refleckion in line Y= -ac.
P N Wi
e/ 1 Lﬁ .
(iii) Hence state the geometrical significance of the result of part (i). 1]
2
M°=T %o

Tuo reflections in y=-2 0t eguvadest to the
idenbity  Wronsformoation .

k+1 0

(b) The matrix N is [ t k+2l where £ is a constant.

Using determinants, investigate whether N can represent a reflection. (4]
Fiest we need by fHind  det N
det N = (ur\)(u+2) - O

N

= U +3W +2

N represents o teflection, when dok N =-| oS
$eon n a). So
U* +3u + 2
W +3U +3

1

=
O

(f

Tlvs Mmust lLowe  ea) ywob sucthh Yhat ok N=-1.
ok erm nonk = (’3)1—U><| X 3
= 9 —-1l2 = -3
Hente s the dotesminot < 0 N Con neves
reovresent o peflection
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9  Three planes have equations
kx+ y—2z=0
2x+3y—6z=-5
3x—2y+5z=1

where k is a constant.

Investigate the arrangement of the planes for each of the following cases. If in either case the
planes meet at a unique point, find the coordinates of that point. |

(@ k=-1 -\ «2\(3(; O\ 3] |

In tokolor £ om 27 3 -6 “ Y|=1-5S
Using, Colevlaor  \ 3 -2 S J\% |
U — Lim
deb M=-1 #0 So aduays Meekt ob o point.
ot [ ¢ [3 -1 0)\[©o [-1)

gl =L]as 0 -o| S| =]
2 ) A \ 2
SO meet ab (-, 3, 'Z-) “\\)S'\{\U\ Cal colak or

) k=2 [4]
Agoin i taboler fom [Z4 | -2 \[ o\
~ 2 3 -6 Y|=] -3
3 -2 S\ % l
l R

det M =0 So ploues do not vt ab o Unighe poiak.

lt 70 : %% +y-22 =0
2 ¥3y 62 =-F5
Te: 3% -2y +5% = |

notice that TV, =37, Hne T md T 0t
porallel. So T, wmd T, ove perolle @\ws
indesected (513 Tz
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10 A vector v has magnitude 1 unit. The angle between v and the positive z-axis is 60°, and v is

parallel to the plane x—2y = 0.

Given that v = ai + bj + ck, where a, b and c are all positive, find v

[7]

Fint we con vée the magnitude of v .

Sine M=t @bt e -

=2 & + 6> +C* =1 (B)

Now we ctn looU ok the ogle

gle v woMes Lith bre
p-oxis. RecoM theb o0 O b
Mo the Z-ois & repveieated by « = So

Cos 6o = a(o) + t(e) + (V)

pl=
I

(>
(<

P

<

(s poald t& e ploe oc- “Ly=e

/4 V. S pupendiculor To Tt Nnoimes

L -1i

So v - (1-24)

o) + b(-2) * c(0) =0

Substtting ® od C = \m‘o ®

Sl:)’?_ —

_71/’
[+ 6% v (2
- =
25

O

=\ = 0-3872.. = 0397 (3sF)

SO o z(o 3¢72..) = 0-774S..

=0-77S (357)

henw V = 0-77Si + ©-387J +0-SK (answer space continued on next page)
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If additional space is required, you should use the following lined page(s). The question number(s) must
be clearly shown in the margin(s).
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