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TRINITY COLLEGE

YEAR 11 Test 3, 2023

MATHEMATICS Section One: Calculator Free

SPECIALIST Trigonometry & Matrices

STUDENT’S NAME: MALON (v IEY Leetszii]

DATE: Monday 7" August TIME: 35 minutes MARKS: 38
ASSESSMENT %: 10

INSTRUCTIONS:

Standard Items: Pens, pencils, drawing templates, eraser

Special Items:

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

Question 1 (6 marks)

(a) The graph of y =sin(x) is shown below. On the same set of axes draw the graph
y=2csc(x). (3 marks)
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(b) State the amplitude, period and the coordinates of the y-intercept for y = 3sec (g—)
(i)  Amplitude: N/A v (1 mark)
(if)  Period:  4TT v (1 mark)
(ii1))  Coordinates of y-intercept: ( 0, 3) / (1 mark)
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CALCULATOR FREE 2023 11 SPECIALIST TEST 3

Question 2 (8 marks)
(a) Consider the following matrices.
6 2
A=[2 6],B=[2 ]c—[ ]D [
0 -2

(b)

Using these matrices, determine matrices P, Q and R below. If it is not possible to calculate a
matrix, explain why.

(1) P=CD (2 marks)
Ty 3]{—& i
| 5 Y
= [H 10
3

(i1) Q=A4D+ AC (3 marks)

Q = A(p+c) 2 ¢][3 ;8] = (48 40T
PR +5
e [
5 ¢ 2]
p % B
+ 5
Given E=[xf1 ﬂ
(1) Calculate det(E). (1 mark)
ad —he OL{(:(E)
= () = 0)(x)
= % X+
(i) ~ Show that there exists a value of x such that E~' = —E (2 marks)

"‘% B -2 ~| B«i = -
[-ua 'l'] [—7&} x ]
[*% "l} St =l N
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2023 11 SPECIALIST TEST 3

CALCULATOR FREE

Question 3 (7 marks)

(a)  Prove that cos26 = 2cos?6 — 1 (3 marks)
(0520 = (o5 (0+ o)

Ji

(0560050 -sinBsinG

(0ST0 - i@

\

CoS*® - ((— cos? ¢ )

{\

\

ZL05E — |

.
(4 marks)

(b)  Solve 3csc26 = 23 overthedomain @ <@ <

ccld = -23
3
5 s -
sin 2@ T 'Z\ﬁ
Sin8 = -3
(2
F - ik, =10 , 21 &N
2 b &
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CALCULATOR FREE 2023 11 SPECIALIST TEST 3
Question 4 (5 marks)
Prove 14+2cos2A+cos4A4=8cos* A—4cos” A.

Hint: cos4A4 = cos(2(24))

LHS = | + 2c052A + COSLh

& % 1C0S2A + (Z(OSiﬂ\ ’/()

= 20S2A + Z2CO0ST2A

W

2¢0s2A (| 4 Cos2A)

= 2(2¢cos*A-1)(x ¥ 20052 A )

at

Licos* A (2costA -1)

i\

§CoSHA - 4(0S2A

= RLHS ®.E.D.
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CALCULATOR FREE 2023 11 SPECIALIST TEST 3

Question 5 (4 marks)

Prove tan@ + cotf = —
sin 26

1

tan0 + (ot O

sinf . os6 7
Cos @ SinG

LHS

i

SIt® + (0st0 /
Sinbeos b
1 '

SinG cost

L

|
1 et
> sin (21)

\\!

= g
Sin 24

LHS QA ED

\i
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CALCULATOR FREE 2023

11 SPECIALIST TEST 3
Question 6 (8 marks)
(a)  Express sin@++/3cos@ in the form asin(6+b) (4 marks)

asin(6+bh) = o[ sinbcosh + ws(ffsmﬂ
s (oshb =1
sinb = [
A = | F Lan b . tan 3
/8
b =3 P
>
= 2sin (6 +_TE> i
(b) Evaluate cos15° —cos105° -as an exact value. (4 marks)
= -7sinbo sin(-us) /

- 8w v

. 3 b v/

b B oV —_

{2 L

END OF QUESTIONS
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YEAR 11 Test 3, 2023
MATHEMATICS Section Two: Calculator Allowed
SPECIALIST Trigonometry & Matrices
STUDENT’S NAME: MARILIN b ILEY L riSzyE]
DATE: Monday 7" August TIME: 15 minutes MARKS: 12

ASSESSMENT %: 10

INSTRUCTIONS:
Standard Items: Pens, pencils, drawing templates, eraser
Special Items: 1 A4 page notes, Classpad, Scientific Calculator

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

Question 7 (¢ marks)

Determine all the values of k for which the matrix M~? exists, where:
-4 -2 2 1
M‘[z 1]+k[—1 o]
M = [vq FLIL -2 HL] /

3| l

v
For inverse fo exisk  (=4r2i)(1) = 3a)(-2+k) £ 0

Solve KA1 K42 /
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CALCULATOR ALLOWED 2023 11 SPECIALIST TEST 1

Question 8 (8 marks)
. 2 =2
(a) Let matrix 4 = [7 _ 6]
(i) Determine A~ 1. | (1 mark)
i [-b2 ] S
L -7 2

(i)  Express the equations 7a — 6b = 23 and 2a — 2b = 7 as a matrix.
2 2 2
+ (b 7

(iii) By using your answer from part (i) use matrix algebra to solve the equations in part (i1).

(1 mark)

- . (2 marks)
a] L6 %
{L] R Z][Z?] e
a _ i L
3 LS v
(b) Solve the equation [g 8] B=B+ [2 L;] for the 2 X 2 matrix B (4 marks)
o X =[30 ¥ =2 4§
“ §0] [e %]
XB = B+ B [Z ‘/]
| 31
XB-8 =7

X-1)B =Y / [' .
b - (x-1)'y v

END OF QUESTIONS
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