TRINITY NV COLLEGE

YEAR 12 Test 2, 2023

MATHEMATICS Section One: Calculator Free

METHODS Applications of Anti-derivative, FTOC & DRVs

STUDENT’S NAME: Jolvtions [iAaweence ]

DATE: Monday 8" May TIME: 25 minutes MARKS: 28
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.
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CALCULATOR FREE

~ Question 2

12 METHODS TEST 2

(6 marks)

Determine, with reasoning, whether each of the following represent a discrete random variable.

(a)
X 0 1.5 P 3 4
P(X=x) 0.3 0.1 0.4 0.05 0.15
(2 marks)
UE P(x)3 0
Zpx) 7 L v
(b)
x -2 -1 1 3 5
P(X<x) 0 0 0.2 0.6 1
(2 marks)
.(: v ('/T"rom LDF )
1 X
(©) P{X =x)= (Ej s x=1234... (2 marks)

oo
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CALCULATOR FREE 2023 12 METHODS TEST 2

Question 3 (5 marks)

(a)  Determine di'(szin(f&x)) u=zx v=sin 3x (2 marks)
x

u'= 2 v':3¢08 3

> 2x(3cos 3x) + 2(sn3x) ) |
\/(/lﬁlf C’f /")r’ﬂc’/ ot ro e

PR Y - Fol ars 7L 5 1
= éx cos 3x t 2 SIn 3.:(, \/LL‘I"-(" 1?”%(\3["‘ e 4
of both Zx & 5in Bax

(b) Using your answer from (a) or otherwise, determine I6x cos(3x)dx (3 marks)
fégc cos 3x + 2 s5i1n 3x = 2 = s51n 3x
fé?c cos Sx + fZ s5in3x = 22 sin 3

jéx €05 3x dx = 2x s1n 3x - jzsm 3x

= 2x 5in 3x 4+ —Z-Cos 3x +c
3
\/ 1M ‘ft’\(] ral s fz,?’%[ ment

Vo5 pht an f’cj" rals

'\/ /r)‘t'c"j‘ -"'Q’ft’s 2 5in j/(
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Question 4

The graph on the right shows three functions:
f(x) =sinx

g(x) =cosx

h(x) = sinx + cosx

Determine the exact value of the shaded area.

. 0

4

Area -

S\inZ T oS X - (05 x

-
(7%

) 2
unx‘fs

2 -2

2023 12 METHODS TEST 2
(4 marks)
y
LST hix) . |
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Question 5 (7 marks)

(a) Each of the following represent discrete probability functions. Determine the value of & for

each.
. 1 5 i N
i)  P(x)=—; x=1,2,3,..12 (uni form Distribution ) (1 mark)
k=12 v
(i1)
X 1 2 3 5 7
P(X=x) 2k k k Sk 6k
(2 marks)
Zp(x) = |
.’ZP’? + k + k T 5k’ 1 {;I:) = ! \x'///) e 50M? (’j
15k =] rares ® |
k = Y5 V! k valve
(b) The random variable X has probability distribution function p(x) defined by p(x) = s+ for
x = —1,0,1 and 2.
(1) Determine the value of k. (2 marks)
-Liﬁg '{' 0 ! ? + ig 't& Z * 2 = / \r"/d obsti IL(,r (N :y‘ X V& l//‘wf 5
R R /e k '\/'/ sclurm ‘/' j—tl R
| 2 2
(i) Calculate P(X =0|X # 1) . (2 marks)
= P (X =0 ) )
T . v’/ corréct prob biliTt

'}“'(“x‘:_[‘) 1 F’('X:O) + P (X *2)

7 ,\‘A / / ( é ‘/ e ‘[‘ 7
- ey Fa
z 10 B . 2, (sumplef A
1 2, . 4, : i
0 T e ‘1o 7
END OF QUESTIONS
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TRINITY COLLEGE

YEAR 12 Test 2, 2023

MATHEMATICS Section Two: Calculator Allowed

METHODS Applications of Anti-derivative, FTOC & DRVs

STUDENT’S NAME:

DATE: Monday 8™ March TIME: 25 minutes MARKS: 31
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 6 (4 marks)

Harry fires an arrow at a target »n times. The probability, p, of Harry hitting the target is constant and all
shots are independent.

Let X be the number of times Harry hits the target in the » attempts.

The mean of X is 32 and the standard deviation is 4.

(a) State the distribution of X. (1 mark)
[ v [ X ~Yofn, p) )
\ ' P J
(b)  Determine n and p. (3 marks)
- 2 =T B -
n ,‘D S ve \ ‘ir n "_‘.?’ { e ‘.':\‘ ,’ = Lf
f"‘“4 . )
vV 32 (1-p) . .
32 (1-p) A
A 1/ -
I P "2
:2‘ n © 37
rn = L’ ‘7"
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CALCULATOR ALLOWED 2023 12 METHODS TEST 2
Question 7 (4 marks)

The area bound by the curve y =e*"' +2e and the x - axis between the values x =0and x = ks equal

/

Determine the value of £ given £ >1. ‘\ /
| y

to ¢ — e’ square units.

k
z+ 1 3 2
| e f2e = oel.e A gral
@ Statement X ZM‘ ondavies
3 /
] ~Fea irafes
x ¢+ | \/ /r.Té(j}. }T¢S
) C ! 26 “ ; &
o v/ subs in K &
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V. solves for K
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Question 8 (7 marks)

At time 7 =0, a small body P is at the origin O and is moving with a velocity of 18 ms™. The
. . -3 —2
acceleration of P for t =0 is givenby a = = ms

(a) Determine the velocity of P when #=5. (4 marks)

a dt -
j‘ \/ N Js'rj, rates -ff r v(t /)

Yy 2
= = 6 Jt+y + \, T/ 5 e’
‘A)h("" -t:o V= fg '\,"/ Corvy 4 (T v (t)
% = ‘éﬁ T v'/ sobg 1n V (5)
C =18 + 12 =30
V-6Jt+y + 30
V(5) % 30 = I8 = 12 ms ?
(b)  Determine the distance of P from O at the instant P is stationary. (3 marks)

R
vV =0 = 30 - 6§ Jt+y4
30 5 6Jtru

5 = m v, covveet int 6.5“ al

t =2 boundari?s

\// solves v =0 7(< T

\Y

\L]

[ | jedks gD
\,/ Linds distan
J

21
oP = ,
30 - 6Jt+4 dt
)
vee CAS
= 162 m
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Question 8 (9 marks)

— X
Studies in Britain have recorded that 1 in 100 gight-year-old children need at least one tooth removed
caused by sugary drinks and severe tootlrdecay.

A typical primary school class o@ight—year—olds are investigated for the need to remove at least one
tooth. X~ B(z2y,0-01)

Determine the probability of:

(a) 2 students needing at least one tooth removed. (1 mark)
P(x =2) = 0-0221 S corvect probabilit
(b) No students requiring the removal of any teeth. (1 mark)
¢ ( X =0 ) : 0- 14857 ¥ corrvect probab: Y
(¢) At least one student requiring the removal of at least one tooth. (2 marks)
P(X21) = 02142 o Eereect statearesnd
V' corrvect probab i |ty

/

(d) Less than 4 students requiring the removal of at least one tooth given that at least one student
required tooth removal. (2 marks)

Of the thirteen-year-olds in Britain requiring tooth removal, the probability of them requiring just one

tooth out of their 32 permanent teeth removed is 5%. P(x=1) = 005
Nn=32 '
(e) Calculate the probability of a permanent tooth in a thirteen-year-old needing removal.
P * K (3 marks)
22
“E A ) 3) V i (./ 16 ¢ (
3: \ - ot m [" O/
v F ( I P ) 0-02
: 3 _ . p |
32p (1=p) 7 003 Visolv

vee CAS
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CALCULATOR ALLOWED 2023
Question 9 (7 marks)
The discrete random variable X has the following probability distribution:
x 1 2 3 4 5
PX=x) 0.1 a 0.3 0.25 b
(a) Determine the values of @ and b if the expected value, E(X) = 3.3 (3 marks)
Zpex) ¢ | E(x):3.3
a+b = 0:35 0.] + 2a + 0049 + | +5b =33
Vee CAS v 2!’1 statement
Vi E(X) st nen
a *0-15 |
V Solves /’/U: a X b
b:02
(b) Determine the variance, Var(x). (2 marks)
use CAS Ox = 1423 /
Var (x) 7151 V Var (x)
(c) State the value of E(X + 5) = 8-3 V. (1 mark)
(d) State the value of Var(5 — 2X) : Y ( oy ) (1 mark)
- é ) Lf v’/

END OF QUESTIONS
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