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Answer all the questions.
1  You are given that z = 3 —41.

(a) Find
o |2,
 arg(z),
o ¥ [3]

On an Argand diagram the complex number w is represented by the point 4 and w* is represented

by the point B.
(b) Describe the geometrical relationship between the points 4 and B. [2]
2 2 I
a) | 2| = (32+(-)
=5
_ - f& q
- argz = tan 3 T fe
< -0.927F rodS (35F)
44

or

- -63.1°

2% _ 3ty (oonjugats o)

b) A and B are reflectons of €achother n the

real axis.
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) and Q =((1+4%k) —1) where k 1s a constant.

2 Matrices P and Q are given by P = (

Exactly one of statements A and B 1s true.

Statement A: P and Q (in that order) are conformable for multiplication.
Statement B: Q and P (in that order) are conformable for multiplication.
(a) State, with a reason, which one of A and B 1s true. |2]
(b) Find either PQ or QP in terms of k. [2]

a,) 6, e number Of columns Of the ][lrSL—
must equed Hu numbev of rows m the secord\.

(v -)(5 13
Ix2 2x3

(both 2% so they arc
canformable (Wep"" P

b) GP = ((1+w) ")(Jz "3

ication)

((H'k)-\'z e(1+kc) ! ’3)

N ((GX) (24x-) -3
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3  The position vector of point 4 1s a =—9i+2j +6k.
The line / passes through 4 and 1s perpendicular to a.

(a) Determine the shortest distance between the origin, O, and /. 12]
[ 1s also perpendicular to the vector b where b =—2i+j+Kk.

(b) Find a vector which is perpendicular to both a and b. 1)
(¢) Write down an equation of / in vector form. 1]
P is a point on [ such that PA = 204.

(d) Find angle POA giving your answer to 3 significant figures. [3]
C 1s a point whose position vector, ¢, 1s given by ¢ = pa for some constant p. The line m passes
through C and has equation r = ¢+ ub. The point with position vector 9i+8j— 12k lies on m.

(e) Find the value of p. 13)

a) ﬂ-GI)‘i-Z”sz = 1l

b) Ysing the qross Producs

(i e\ (-a
0xb = | q72 6 -2

LsmgﬁgM&@ﬂﬁgS

ld’/ I-""L" LC«_‘L.L—ZLL"‘——

—2(-W+ytz=0
_q(-4)r2yrbz=0 ~2 _
) ( ) Zg+22233fo ®© yrz--8 ~©

1]

-q1+23-102 =0

_2 C
. = @-@ -
) (2)7° Gavantyren) s e

-2nty+Z=0
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Oﬂ POA 15 a nght angle Utanﬁle
Eanl = 2 o
@ = l. 10714, .. o |1 A

G = |.I\ vads (SSF)

oY

© = 63.4° (35

e) (2\ - paf“b
-2

~o-2u-9 @
Zp+ m=8 — (2
©+2x@

~Ap-2p +Up+Z20 =9+ 16
-5p = 25
pP=-5
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4 In this question you must show detailed reasoning.

PhysicsAndMathsTutor.com

You are given that f(z) = 4z* —122° +412* — 1282+ 185 and that 2+1 is a root of the equation

f(z) = 0.

(a) Express f(z) as the product of two quadratic factors with integer coefficients. [5]

(b) Solve f(z) = 0.

3]

Two loci on an Argand diagram are defined by C, = {z:|z| =r}tand C, = {z:|z| =r}

where 7, > r,. You are given that two of the points representing the roots of f(z) = 0 are on C,

and two are on C,. R is the region on the Argand diagram between C| and C,.

(¢) Find the exact area of R.

(d)  is the sum of all the roots of f(z) = 0.

4]

Determine whether or not the point on the Argand diagram which represents w lies in R.  [2]

O) roots: 2"’(/, 2-—'(,

(2-(24 (}))(Z-—(Z-L))

= 22_922 v20 2244 -20-20+42( -1°

- 22_¢4z 45

5’(22—4z+5)(azz~t bec) = F(z)

campeore ooeff;

24 ch:,’f’:.' a=4

23coetf - b-ta=—12
b-1b=-12
b= 4

constont : 5¢= 135
c=3%F

(2 Yz 5)(412 14z +37 )

© OCR 2019 Y531/01 Jun19
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b Z%U4z415=0: 2+1(,2-L
L}22+L|.2+37—=O.'

~at [y (axuxz?t _ 1E G
— 2
2x 4

YOObS: 2‘['[:, 2"’[;, '-—'2-—-4-3(:’ —__2L -3L

c) (2= IZ*_’-(/‘:F;

Me2= Area of Circle
‘IT(@)L— m(5)

L+ e two coles
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5 In this question you must show detailed reasoning.
You are given that &, 8 and ¥ are the roots of the equation 5x° —2x* +3x+1 =0
(a) Find the value of &’ B* +B°y’ +y°a’ |5]

(b) lmd a cubic equation whose roots are &, B° and y® giving your answer in the form
ax’ +bx* +ex+d = 0 where a, b, ¢ and d are Integers. |4]

2) atpry= =L _ 2

5
O(ﬁfoﬂ/-l-p)/:.g‘-:_s_
5

0(6)/.-: ‘-‘__9_'__=. -
a S

(“ﬁ"’ ﬁv"' D(V)2=' 0(1. 2, 62\’2* VZ“Z.f_
2(x*6V + BV + Vip)

Zﬁ + 5 y Yx% = ro{g—}ﬁ)’+0‘77
—2(X%BY + f2xV AV /50()

-:(0(6 YRY+ &V )2— ZaBY(Oh‘ pﬂ/)

&) -rt%)

0
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b) (xev)" (—L) e

cl

(+ptV) = a24624V2 1 2 (agraV +EV)
x24 g2+ Y= ((x—[B-IV) - 2(xprrlx [SY)

- (&) -2(%)
. -26 _ —-b
25 @
13 =_C

2538 +26x24 13X 170
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x°+ —4

6 A transformation T 1s represented by the matrix T where T = P I
: 3—&X" X TJ

A quadrilateral Q, whose area is 12 units, 1s transformed by T to Q'.

Find the smallest possible value of the area of O'. |5]

Turn over for questions 7 and 8

detT= [X*+1 -4
z3-2x% A°+5

- (1,21-\)(174-5) — [""')(5’211)

- 440Xt 5 + 12— 8x?

= XY-2xt4 1+

= (xl——l)t-} 17

when X =1 0c?-1)70  (miniman ohee)

o et T=1b

. 12X16= 192 units

. e arec is

192 untits
S smallest possiht
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7 A transformation A is represented by the matrix A where A =

-1 x 2
7T—x —6 1|
5 —=5x 2x
The tetrahedron H has vertices at O, P, Q and R. The volume of H is 6 units.

P’, Q', R"and H' are the images of P, O, R and H under A.

(a) In the case where x = 5

e find the volume of H’,

e determine whether A preserves the orientation of H. [3]

(b) Find the values of x for which O, P’, Q" and R’ are coplanar (i.e. the four points lie in the

same plane). [4]
- [ 5 2
a =
A P
5 =25 lo

debA = —( (~6o +25) - 5 (20 -5)+2 (-501%)
=2%35—-—7?5-40 = -80

So volume of H' = bxs0 =4g0
A does not preserve H orientation . detA < O

b) If \moge 18 coplanar, cetA = o
deth = -1 (A2 46x) - x(2%(7- %) -5)
+?-(-51,(?r1)+30) =0
> 2 4225 x4 GoL — 2o+ lod + 07O
223 - 3%-58x 40 =©
(2x-12)(x5)(2-1) =€

s x= X=-5, x=|
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8 In this question you must show detailed reasoning.
1 6
02/

, . (1 32" =2)\ . L
Prove that M" = ) - , for any positive integer n.

M is the matrix

[6]
when n=\

M = (|o 3(2‘“-2) (o z>

A M'= (22), 1t is tnur when n=1

Assume n=W 1s +nac
M (l 3(2"'“ 23)
O

when n=kt\
1 & \(! S(ZW'Z)
W

LALE
o 2 © =
AT 2)+ 2
o 2 x 2"
./ 3(2-2)+3(2" ")
wt!
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- [ z"“”*'—z )

e+

So Hue FOV N=) °. must bec Hune ]LOV
n=utl. 6Mt b’uﬁﬁw n=l <+ so $frye _Fo,r

oS It iye lnﬁcacv n.

END OF QUESTION PAPER
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