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Answer all the questions.

1 The matrices A, B and C are defined as follows:

: 2 03
A=l B=( ). c=03).
1 =1 3
3
Calculate all possible products formed from two of these three matrices. [4]

A Y =
AC = 2) (13 D) = (= ¢
s 2 g

BA = ?,D, §><é>:(ll
ca=(13(353)76 -2

1

2 Find, to the nearest degree, the angle between the vectors [ 0
-2

: [3]

and

-2
3
—3

CN;(O’ > N b:<;2> | o = \D2+Ol4 (-2)7=JS
-2 =S !bZ’——J 237 * (R)=]22
Ab= (1%-2D+(Ox 3D 4 (2= -3)=-2+ &= 4

‘b _
Los Oz 20— = e >0767-99=66" to
| sl2= Nearest degree
3  Find real numbers a and b such that (¢ —31)(5—1) = b—171. [5]

(a’3i>C5—C):‘BCL’\SL——&Q—\—SLQ
=S -3 - (15 4D ¢
o Sa-3-(199 Dt =b-177¢C
Ecl/uq‘ce [mOLSCKIc/\rtj: VBraw= 177 =a= >
Eguatbe Rex( ! GA+3=b s 5(2)-3=p
p— b="7
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4  Find a cubic equation with real coefficients, two of whose roots are 2 — 1 and 3. L 5]
£ 2—( is one oF thevoots then 23 0 1S ulso
caxodt as tﬁ CL SQ/)'\plC)< NUOMbHer O\V'Oct_)
Tls conjucatR isalso o vrook.

< =2,5 =2 4 af\s}\a/fl’-p

S - 3¥2F04+2"C :;:—% <o

ASS ' Aa=4 == b=~ ‘ )

o - 5 )+ (24 (2~
S< = 3 (24 ¥ 3(2- ) AT T S
— 6+ & —30 + L +2Cc—2cC
= 7= 5 =2 N

< By = 22+ =)= Z2x65=15~= —R_:>Ck="5
‘. eguakion s 22 7,24 | 7=z-\570

- -

. . N . . cos@ 2sin6 . o
5 A transformation of the x-y plane 1s represented by the matrix (7 s 6)" where 6 1s a positive acute
2sinf —cos
angle.
(i) Write down the image of the point (2, 3) under this transformation. [2]

cos® 285in© 2> _ (2C0594 Esin©
D2sin®@ —CcasB) \2J 7T \Hsin® - 3cas&

(ii) You are given that this image is the point (a, 0). Find the value of a. [5]
2cosO s N - and. LUsin@—2(Cac® =D

CoHsn® = DeosS SO%‘%- ':%T_ toncyrf__.
As ton® :%\— AU CcAN ANAW A\
‘)?eck Ixi1angie wrtnsiddes

S .
" & CA Yigw & N
- 9 A a oy Pﬂjcho:}orou) hypo tenuse=5

3 aad H an
Thus,Fromthe Eriangler 5,‘3/1 @;%‘-:gs—and(cos&_—%
2csO ¥6s:nO~= 2(%)'* ¢(2)=-5.2. .. a=5.12
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6  Find the invariant line of the transformation of the x-y plane represented by the matrix (; _(1)) [4]
2 O ‘X ) — (DC INvariant (,ne isaline
( Hno —1 oL+ C \‘j Hhat remans un chang e
- % ~ Dy the Lrongormution
(143( ~mndC— C > - (ﬁ) . Subsd reute therR oCunA
Hval-/es /ﬁbj?m+ <
Hx-~moC —C = m(2ex)+c 50 (H-m)X=2Mac
o~ — L = aand M =2 |
— & an2m5ﬁ l.BfL \ =
— b -0 un (NS y= 4l
As M ébc O j Invave _RISy=2

=
. | | . .
7 (i) Express -1 357 single fraction. [2]
| ’ 3 _ 2y —(a2v -1y =
27 -\ 2%+ \ (2~ (21D (2 + 1D (2r-2)

(ii) Find how many terms of the series

N
= : - + = +...

R TT AR =S e r=a )
are needed for the sum to exceed 0.999999. [7]
2.
=2 =2 2
¥ Foo A
Wal > _ 2~Q- ) )
_’Z— (27—‘7(2K&—0 - =1 27| 2%

-1 _ _ . _—
Tl Lo -el L sSubstitubey=4
= ) - EY L trN Y =2, 3 etc. VPt
S T S \ y=nr and.see el
3 3 " Cancels oUt

\ + ( l
—_— — \
\ J 7 r
< ,,L -t ,
7 P

A LL CQ[\CQ(_; < 2N~ bYakal|
ovt =L

© OCR 2018 Y410/01 Juni18



PhysicsAndMathsTutor.com

oy )
— | (2*”) ly~H) D2~
| — >O AN YAG s D OO0\ >
2N+ 2N+ |

2NN\ >\JC>OC2)O©O —= N >H499,999.5

T hus numbReY of t€IMS =500, OO

m_
(l) " wn 1) for all positive integers . [6]

When n= ,_JLHS (Dz) (D:z>

RHS = (O ) (55) Lé;luijjo);l\iﬁi

Assume st for noke so

<O :>_> (\' 2*; ‘)

Foy N=k+ 1] ! (OZ_)}Q*"\ (C)z)é(ol)
(IDZZL\J<02) (o )+22::2 2)
| ok
O ok )

Were{forf 4 it s £roe for Nn<=r, 1€s
Eruﬁj&)rf\ e v+ ALt s tvue_:ﬁor
N = /f £ is tyve fFor all )004‘/ fve

N (;eﬂevs Ej mathemnat i Ca ( indoction.

1 1 n
8  Prove by induction that (0 2) (
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9  Fig. 9 shows a sketch of the region OPQ of the Argand diagram defined by

—

{: 2zl < 4\5} N {: D7 < arg:z é_%i[}_

Im

A

= Re

Fig. 9

(i) Find, in modulus-argument form, the complex number represented by the point P. [2]

AL ,OOinf P lz\ = HJ=2 and.

O\rﬂ =2 = % SO P=H ]1(60&% d—@s:\n%

(ii) Find. in the form a + 15, where a and & are exact real numbers, the complex number represented by the
point Q. [3]

At &, I=l7H]2 and erg ==
SO &':HE(CDS?——L—%—LS/?WK)

st
2> +2T& L

(iii) In this question you must show detailed reasoning.

Determine whether the points representing the complex numbers

e 3451
* 5.5(c0s0.8+1sin0.8)

lie within this region. [4]

|3+S¢l= [37+52 = {3 >33
<o 4 SidoSsmnT ie in £Ehe Y‘%f{)n_
S0 (COSO-8+CSJr\O &) !

S. G5 2+l ke '%\L—AO? LE—L
50 thris Pcfnt does (ve (N the re9 10N
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e when a # 0. [6]

Jet M=[o —| —\ :’>ate(:l\/\’:C)
\ Y O SO NoO Ur\/7,u6
oloto'n

Nhen a= O |
@chtﬂ:O —OC( :A\\j
(D—>C+ Qﬂ/}ZT—‘O — 3gt+t=z=0
@Zx’ﬂfZZD ’—‘933%22@
TAUS whenaa=O, the planes intCeect
11 aa(ine 6’0(/*\ Ny S hQu\Qj‘
Nhen oo £ O ) Lherk ot N> o (AFong
so the plants form o Prism
ormakon s all=planes
Never (NALCxo k-
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(ii) Chrs claims that the position vectors —i+2j+k, 2i—j—k and i + j lie in a plane. Determine whether
or not Chris 1is correct. [2]

These art c~e Normals JCQ‘%Q

2 planks so dfrcLLc&\v:\g—

TR val,e g MM S
a/LLL e )N t’hQ:am P lan<

END OF QUESTION PAPER
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