TRINITY COLLEGE

Mathematics Specialist Unit 1&2

Test 5 2018
Calculator Free
Matrices
STUDENT’S NAME j 0/ W
DATE: Monday 20 August TIME: 21 minutes MARKS: 21
INSTRUCTIONS:
Standard Items: Pens, pencils, drawing templates, eraser

Questions or parts of questions worth more than 2 marks require working to be shown to receive full marks.

1. (4 marks)

Consider the following matrices:
2 0 -1
A=
0 -3 3
Determine where possible:

(1) A-3B = [-4 -9 -7 2]
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2.

(7 marks)

Consider the following three matrices:
2 —3J

1 anl} Bz[anl c J C:{—4 2

A=
L-x -5 b+2 d+5

Determine an expression for the value of x that will make matrix A4 singular
= k(4 ) =0
= —S el - (/~.2’)(c<—/> = O

=2 =5 - (a-/- ax g2y = O

(a)
5//71,;&.»

=2 axX—~ z = St+ta -/
=2 x = 4Y*ra
@~/

(b)

matrix.

@-t < ¢ -£ N,
5+ 2 AFS g 4’4/ r O ,

R
0
N

=5 a-— =< —_
f?fi = - => 5 =-/0
¢ =-4£

N
L it
8
Go

¢(-6) - ¢

[3]

Determine the values of a,b,c and d if B=2C+1 , where I isthe 2x2 identity

[4]
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(5 marks)

Matrices A and B are defined as follows:

2 3 5 6
A= B= ,
4 5 7 x°
(a) Determine the matrix 4B

pr= |2 3% 4
i

2
_ |3 I+ 32
31 24
(b)y If AB= [;5 J, and x <0, calculate the value of x .

=5 24 = 12432

=2 2 = 3t

=7 2 =¢

=5 « = *2
x - -3

[2]
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4.

(5 marks)

Determine the Cartesian equation in exact form, of a parabola, y = x° , after it has been rotated

45° anticlockwise about the origin.

Note — A Cartesian equation is expressed in terms of x and y only.

et 2t t %
{/@ y=a ée/orom/rff

/&]

_ € ¢€*

=7 X YR
_ £ ¢’

1% *txE

Clrisy 7o € by bl s gl
=> :t+jr = _;f_fé
z

(7 - é(i”ﬂ + 27’2'(1177)1
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TRINITY COLLEGE

Mathematics Specialist Unit 1&2

Test 5 2018
Calculator Assumed
Matrices
STUDENT’S NAME
DATE: Monday 20 August TIME: 29 minutes MARKS: 29
INSTRUCTIONS:
Standard Items: Pens, pencils, drawing templates, eraser
Special Items: Three calculators, notes on one side of a single A4 page (these notes to be handed in with this
assessment)

Questions or parts of questions worth more than 2 marks require working to be shown to receive full marks.
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5.

(4 marks)

0 4 2
(a) If A4={2 2 2 | determine
-2 -4 -4
2 —
A= 41

%% [1]

—> L AA =T
4

—f —-_’/a

_> A ——44

(b)  Use the result from part (a) to solve the following simultaneous equations. Show your

matrix equations.

4y+2z=-2
2x+2y+2z=0
2x+4y+4z=-6

[3]

- % ;f Z 7 ,27
A 2 Y - o
S ¢ ¢ |
= X A 2
4 = a' 2 2 2 b
Z -7 - -4 <
3
= .9
-5
- x = 3 , (,{-’:“2/ z=-5
J
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6. (5 marks)

2

6 5
Determine the matrix 4, given that A[ { 1}-— 34= L

3
2} . Show all matrix equations.

n
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(10 marks)

Jacob is opening his own tutoring business and decides to design a logo for his business. So far
all he has is the logo drawn below.

y

N

a
©

£

L/

.
r4

0 1
Jacob decides to manipulate this logo by first transforming it using the matrix M = l:l O} and

1 2
then by using the matrix N = L 1} .

(2) Describe the transformation performed by transformation matrix A/ . [1]
/@%&A@l\ a/éaa/{ ﬁnz (7 =

(b) Determine the image of the original points under the transformation given by M .  [2]
[ & K 39 4y 2
ro T3 ) 3

G 3 1 3
5 4 4

I
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(c)

Determine the single transformation that would give the same image as performing
transformation A followed by transformation N .

2]
7 =" o
3 | ] O
yAR
= )3
(d)  Ifthe original points are transformed by the matrix found in part (c), determine:
(1) the area of the original logo object. [1]
A= A a2,
I
= - Al Fo Ll 202
z
- -, 2
= 3 Ua LA
(i)  the area of the new logo image. [2]
Ab(T) = 61
= S
. MW gra = /5/ ~ 3
. _ A
= /S anéé
(e)

Assuming the transformation described in part (c) has taken place, determine a single
matrix that would transform the new image back to the original logo.

(2]
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8. (6 marks)

An object undergoes the following sequence of transformations:

i
e reflection in the line y = J3x , then . I3
e shear parallel to the x-axis with a scale factor of -2 , then :

e rotation clockwise of 90° !

(a) Determine a single transformation matrix to perform this sequence of transformations.

[5]

T = rof X 5Z(w % n'ﬁ[ d

v
B 1
= > >
‘ -Jz
Ry B
‘ v
(b) Determine which point, if any, transforms (maps) to itself. [1]

(0,0) mops b W4
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9.

(4 marks)
. |1 a . : :
The transformation matrix, [ ZJ , transforms (maps) all points to a single line.

[2]

(a) Determine the value(s) of a.

/4 4M /ﬂa o e =D M/M);O

— w[/ ej;o
5 1

=7 2 -3 =0
= CL;Z.
3

(2]

(b) Determine the equation of the line

AU s oy 1o e s
S REIN
T onpi abe  weps b el
Ll [

PN efwﬁm M/mj( /g 0) M(CS)US
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