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1 (i) Find a vector which is perpendicular to both ( 3) and (—6
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Answer all the questions.
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(ii) The cartesian equationofalinels 5=y—-3=2:+4

Express the equation of this line in vector form.

%r Y-3 =2z 14

xXxX—-—o _ y-3 _ Z+2

'he cubic equation 2x~ + 3x°

otherwise, find a cubic equation with integer coeflicients whose roots are g

|
let u=_1_ = u - X

X
2 (—é‘)g'l‘ 3(‘&—)2— 5 (‘&“) +4 =0
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2 +3u —sula4ud-06

Gud -sur 4+ 2u+2=0

2 In this question you must show detailed reasoning.
5x+4 = 0 has roots a, B and y. By making an appropriate substitution, or

l
— and — 3
’ . 13]

“31—4":0‘) 3
Xu

PhysicsAndMathsTutor.com

13]

Y

3

=2 hud-5u2;:3ur2=0

—

.« @AS veoots are &, ppl_’J{/-
N TR xgt+BY+xV _ T
x 5 v XY —Z
1 ] [ Y+X+p
xg T BY Ty xPY
’ 1




3 In this question you must show detailed reasoning. PhysicsAndMathsTutor.com

The complex numbers =, and =, are given by =, = 231 and z, = a+4i where a is a real number.

(i) Express z, in modulus-argument form, giving the modulus in exact form and the argument correct to
3 significant figures 13]

(=1 = 22+ (-3)*
{13

v arg z, = &
3 arcban(’%)r -0.983 (3sf)
=2,= {15 (cos (-0.4%3) ﬂs\vu(—o.on%&))
z, =113 (cOs(o.Q%a) — LS (0-0!%3))

(ii) Find z,Z, In terms of a, writing your answer in the form ¢ +1d. 2]

(2-20 ) e+ L)

Ul

2o -3al + 8L —12?%
(Zo.-t lZ) + L(‘8"3Q)

I

(iii) The real and imaginary parts of a complex number on an Argand diagram are x and y respectively.
Given that the point representing =, z, lies on the line y = x, find the value of a. 12]

Y=>
8 “Za= 2o+ (2

—4=5q
a= - 4_
(iv) Given instead that z 2, = (z,z,)* find the value of a. |2]

\maginavzj part = O

B —3%a=0
B =3
a- &
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4 Thematrix Aisgivenby A = ( ] -1 1 ’
”
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(i) Show that detA =6 — 3a |2]

AdeEA = 2(-a 2) - (a-2) + 2(2+2)
-20-4 —a+2 +8

= -3a+1(@

= (- 3o

fl

(ii) State the value of a for which A 1s singular. 1)

deL A =0
G — 232 = O
Q:?)a,

=  —
(iii) Given that A 1s non-singular find A ! in terms of a. ' |4]

Matyvice OF COFacbors = - a-2 2-ax 4
$--a 2a-4 —2

3 o -3
ﬁdnsPosc = - a-2 Y-a 3
2-Q 2aa— & ©
(18 -2 -3
A"" l —_ -2 H - 3
6 -3a 2—a 2a— 4 (@]
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5 In this question you must show detailed reasoning.

(i) Express (2+3i)° in the form a + ib. 3]

(2+3l) = 2% + 3(2)*(80) + 3@3)* + (30)?
= 8 + 3bL+ BUHLF+ 2T
= P +t36L — 5S4 —23.L

— 4+ A

q

+52=0 13]

(ii) Hence venify that 2 + 31 1s a root of the equation 3z — 8z~ +

2 (2+80)° — B8(2+30)% + 23(2+30) +52
= 3 (-4b+A) - 8(u +12(-9) *+ 4o+ LA +52
T -138 + 23— (12 -5) + a8 + AL
= -40 + Akl —9@C + 4O
e
Hence 2+2L 15 & root .

(iii) Express 3z° —8z°+23z+52 as the product of a linear factor and a quadratic factor with real
coefTicients [4]
IF 2430 18 & roob, then 2-3C 15 also a voot as
1S its cm'ugqte pair.
“This meons (= - (2 gc)) and (z- (2—3&» are (actors.

(z- (z.+%d))(&—(2-?>é))
- 22-92 432l -2z 4+ 4 — L -3z( * b — A1

= 22 - 4Z +4+tA
= 2T hZzr3

(22 - 4= +13)(az +b)
= 023 + 022 42?2 — Hb= 4|30 +13b

Compare coefficients
23 coeff. T a=3
27coef—F. P b-Hdoa = - g = . )( )
b-12=-8
b= 4
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OQ 3z + 4
22— 47413)32% - 822 1232 452
— 323-122% 1 292
+4z2% -zt 952
- 472% — |z + 52
O

- (2?;%ZAW§K32*4)

6 I'he matrices A and B are given by A = ': 2) and B = (3j i’ where 7 1s a constant.
(i) Show that |A|=|B| 12]
\Al = —2t-6t =-8t
\&) = —ut -4t =-5t
A= (8]
(ii) Verify that |AB|=|A|B| 3]
AB = (£ G (2(; 4 |A((Bl=5t xst
t 2 € - = o4t*-

i

267+t Ut -12 As GUE" = OHE"
then |A|(&]= (AB]

2L5-2L Uity

[AB] = (26%0t) (4t r4) = (26°-26)4E-12)
=8b% 12Uyt T 24L —8E3  + 24 L2 +87 - 24 ¢t

= pdt*
(iii) Given that |AB|=—1 explain what this means about the constant ¢ 2]
LUt = -1
o4
= =+ L
t =
-1

b 18 imagmery.
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7  Prove by induction that 2" " +5x 9" is divisible by 7 for all integers n 2 1. |6)

when n= |

2'7" 4 5x'= 22,4 5xq9
= 4+ 45 AS 49 15 chvisible b
= 4 2, then wnen n=1, [g
= FxF s dwisible by 7

Assume n=k 15 dwisible ba Ea
fl)=2 2"+ 5xqk 1S dwisible |o3 -+

When n=Exri
2“—*“"_‘_ Sxo‘\c\-\
flkt) = 242" + 5xaxq*
= 2x2" 4 2x5xA% + 2x5x9%
= 2(2"-*' + 5xqk) «+ Ix5x9*
Z_ka,) + FX5x1°

So frue for n=k .z +rue for n=Ktl. But true for n=1. So drue for all posthve
integers nx1.

8 I'he 2 X2 matrix A represents a transformation T which has the following properties.

e The image of the point (0, 1) 1s the point (3,4).
* An object shape whose area 1s 7 1s transformed to an image shape whose area 1s 35.
- A

® T has a line of invariant points

(i) Find a possible matrix for A |8]

et A - (‘* )
(abyo {3

b=3, d=H.

The area Whas been Sm\cdb\l5 5, meaning detA =5
od —bcCc=5

ka-3c=5 — @
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Wvariant points : a 3 1): I')
c & N I

ax t3y=x CX + Yy =

x(1—-a) =3\3 3y=-c

Set these 4we egquations equal o eacnothner :

x(1-a)=-cx
l—a=—-¢C
ItC=- &

Suo this o equation @
k(1+c)-3c=5
b v+4%c -3c =5
L+c=5
c= |
. a= 4\ =2

So A=[2 3

t 4

: , 31

I'he transformation S 1s represented by the matnix B where B =|_
(ii)) Find the equation of the line of invanant points of S. [2]

2 | :x.) - ( ar-)
PXTYTX 2xt2y=y
y= -2 y-= o & D
s mvariant bne 18 y=-2x

(iii) Show that any line of the form y = x + ¢ 1s an invanant line of S |3]

3 | (1 33_ (33’--:-11"3)
(22_ xX+c 2x+2x2x 12 Heﬂce e Wine. y=x+c s

G4xte mvariane  undev S for au c.
x
( l+x+20)

This 1S also n the form

bx+2c = (4x+C)+c
ux+2c= dxt2c.

5: xTC



PhysicsAndMathsTutor.com

OCR

Oxford Cambridge and RSA

Copyright Information

OCR is committed 10 seeking per 10 rep e all third-party content that it uses in its assessment materials. OCR has attempted to identify and contact all copyright holders
whose work IS used in this papér. To avoid the issue of disclosure of answer-related information 10 candidates, all copyright acknowledgements are reproduced in the OCR Copyright
Acknowledgements Bookdet. This is produced for each series of examinations and s freely available to download from our public website (www.ocr.org uk) after the live examination senes.
If OCR has unwiltingly faded to comecly acknowledge or Clear any therd-party content in s assessment matenal, OCR wil be happy to commect its mistake at the earkest possible
OPEONuUNty.

For guenes or further information please contact the Copyright Team, First Floor, 9 Hills Road. Cambridge CB2 1GE.

OCR is part of the Cambridge Assessment Group, Cambridge Assessment is the brand name of University of Cambridge Local Examinations Syndicate (UCLES), which is itself a
department of the University of Cambnage.

©OCR 2018 Y531/01 Jun18



	Untitled



