© 2022 Ascham School Year 12 Mathematics Extension 1 Trial Examination

ASCHAM SCHOOL

2022 | YEAR 12 TRIAL EXAMINATION

Mathematics Extension 1

Friday 22" July 2022

General
Instructions

= Reading time - 10 minutes

=  Working time - 2 hours

Name:

NESA number:

Teacher: JH MN MA GS

= Write using black non-erasable pen

= Calculators approved by NESA may be used

= A reference sheet is provided

= Use the multiple-choice answer sheet for Questions 1-10.

= Allow about 15 minutes for this section

= Attempt Questions 11—-14, each worth 15 marks

= Allow about 1 hour and 45 minutes for this section

= Show relevant mathematical reasoning and/ or calculations for

= Start a new booklet for each question

Total marks: Section | - 10 marks (pages 2 - 5)
70
Section Il - 60 marks (pages 6 — 11)
questions in this section
RESULT:

/70

%




© 2022 Ascham School Year 12 Mathematics Extension 1 Trial Examination

Section I
10 marks
Attempt questions 1 - 10

Allow about 15 minutes for this section

Use the multiple-choice answer sheet for Questions 1 - 10

1. What is the graph of the function which has parametric equation x = —g— Ly=p+1?

A. B.

R
4l
30
5l
i
S 4 3 2N p 1 2 3 4 5 754737271}312345
| ol
3 -3

2. Consider the two non-zero vectors, y and vy, with the following properties:

= ku , where k is a constant and

v<0

[

Which of the following statements is true?

A uly B. ullyin the same direction
C. ullybut in the opposite direction D. The angle between the vectors u and y
is acute
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1-2x . L. 1
3. Which of the following is equivalent to | ——dx , given the substitution x = —(u —1)?
gived | e A
2—u 2—u
A —du B. 2 du
1¢ u 2—u
C. ——|—du D du
Ix/u '[2 u

4. Given the graph of y* = f(x), which of the following is the possible equation of y = f(x)?

y

A. y=—(x+2)(x—1)(x—3) B. y=(x+2)(x—1)(x—3)
C. y=—(x=3)(x=1)(x+2)’ D. y=(3-x)(x+1)(x+2)
5. Which of the following is equal to cos’ (% —xj —sin’ (%—xj ?

A. 1 B. sin2x

C. cos2x D. sinx
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6. What are the domain and range of y =2cos™' (sin x) ?

VA T T T
A. 2 0, = B. ~Z 21 yelo, 2
XE[ 2 2j| yE|: 2:| XG( 2 2j yE[ 72']

C. xe(—0,+x), ye[0, 27] D. xe(-o,+0), ye[0, 7]

7. From a standard deck of cards, a card is drawn 20 times, with replacement. What is the
probability that a red card is drawn exactly 15 times?

20C5 20 1’
> B. Gy

=20 20
c. (20}(% D. ;015
5 \2

8. What is the equation of y= f'(x) if y=x"—2x—2 where x>1?

A, y=1£+x+3 B. y=1++x-3

C. y=1-+/x+3 D. y=1++x+3
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9. Which of the following best represents the direction field for the differential equation
Qzex’y?
dx
A. B
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- = s 0 N [ N RN
e [ R e e B &
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C. D.
y ¥
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e /2 S PO A I S T
— sy Ry L Il RELNCEE CEELY
- - - - - Sl I A A U T T
" > A+ —t 1t
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SRR SN PR O TN S S T T S e e
e VN B e

10. A polynomial P(x)=a,x" +a, x"" +...+ax+a, has real roots at x,, x,and x;, which are
all distinct values of x. Given that P'(x,)=0, P'(x,)=P"(x,)=0 and
P'(x;)=P"(x;) = P"(x,) =0, what is the lowest possible degree of P(x)?

End of Multiple-Choice Section
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Section I1

60 marks

Attempt questions 11 - 14

Allow about 1 hour and 45 minutes for this section

Answer each question in the appropriate writing booklet. Extra writing booklets are available.

For questions in Section II, your responses should include relevant mathematical reasoning
and/ or calculations.

Question 11 (15 marks) Begin a new writing booklet

(@ Let P(x)=2x"+rx*+x-3 and D(x)= x*+ 6x —4 have the same remainder when 2]

divided by x+1.Find r .

(b) Consider the vectors OP =—2i+ j and 00 =4i 3.

(i) Find the vector u = PQ . 1]
(ii) Giventhat y=—;+2;,find u-y. [1]
(iii) Find proj, v. 2]

(¢) What is the number of possible arrangements of the letters in the word LOGARITHMS, if ‘G' [2]

is next to ‘R’?

(d) Solve sin2x =cosx for 0 <x <180°. 2]
(®) (i) Write down the expansion of (1— x)6 . 1]

(ii) Hence, find the term in x* in the expansion (2x — 1)2 (1- x)6 : 2]
() Evaluate exactly cos™ (sin 47”) 2]

End of Question 11
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Question 12 (15 marks) Begin a new writing booklet

(a) Solve the differential equation ! 5 & _x given that y =—1 when x=0. [3]
l1+x“dx y

(b) (i) Express cosx —~/3sin x in the form R cos(x+ ), where & is an acute angle. [2]

(i1) Hence, solve cos x — sinx=1for —r<x<r. [2]

(¢) A box contains 16 red, 10 blue and 12 yellow balls. Use the pigeonhole principle to find the [2]

minimum number of balls to be drawn from the box to ensure 9 balls of same colour.

(d) An inverted conical container is 8 m deep and has the radius of the base 2m . Water is leaking
from the container at a constant rate of c;_lt/ =0.1m/h, where V is the volume of the water

in the container. Assume the container is full initially.

m

8 m

(i) Show that V' = 4£8h3 , where #is the height of the remaining water in the container. [1]

(ii) Hence, find the height of water in the container when % =0.02m/h, correct to two |[2]

decimal places.

Al 1]

. d
i) Show that —(xtan' x)=tan' x+
0 0 s & s )51

.. B
(i1) Hence, evaluate exactly . tan™ xdx. [2]

End of Question 12
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Question 13 (15 marks) Begin a new writing booklet

(a) The region between the curve y = and y=0, from x = 0to x = 2, has been rotated [2]

x=2
Vx? +4
about the x - axis as per the diagram below. Find the volume of a solid of revolution formed,

correct to four significant figures.

Y
2__

. x—2

y:
X+ 4
I /X
2 -1 0 1 2 3 4

2+

(b) Consider the diagram below where OABC is a quadrilateral and P,Q,R and S are the
midpoints of the intervals OA4, AB, BC and CO , respectively.

Let OP=u, OS=v and AQ =w. [3]

Prove that PO = SR .

Question 13 continues on the next page...
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(¢) Use mathematical induction to prove that 32" + 27! is divisible by 7, for all positive [3]
p Yy p

integers n .

(d) In the first half of 2022, 66% of all passengers departing from Sydney airport travelled [3]

internationally. A survey of 500 randomly selected people on the airport was conducted.

Assuming that the sampling distribution of proportions p is approximately normally

distributed, estimate the probability that the percentage of international travellers in the sample

lies between 60% and 70%.

(e) (i) Show that 1—'cos2x+ Sin 2x =2tanx. [2]
sin 2x 14+ cos2x

(i1) Hence, show that tan% =2-3. 2]

End of Question 13
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Question 14 (15 marks) Begin a new writing booklet

(a) After 100 snakes were released on an island on 1* January 2009 to control the population A,

of 4000 cane toads, the number of cane toads started to decrease at a rate % =—k(P,-20)
t

while the population of snakes, P,, was changing according to % =0.0005P,(500—-P)) .

(i) Given that P, =20+ 3980e " satisfies the differential equation % =—k(P,—20) and [1]

that there was 3119 cane toads left on the island after one year, show that k& = 0.25 correct

to two decimal places.

(i1)) Given that 0.0005P 1500 ) =4(%+500;Pj show that the equation of the 131
: 2 2 2 42
population P, of snakes is given by P, :%.

(iii) Assuming that P = 20+3980e "', in what year will the population of snakes exceed [2]

the population of cane toads?

Question 14 continues on the next page...
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(b) The diagram shows aroad OT that makes an angle of 10° with the horizontal.

yl\

v

0, p

NOT TO SCALE

A projectile is fired from O at an angle of 25° to the horizontal, with initial velocity

V =20m/s. It hits a target at 7 .

Assume the acceleration due to gravity is 10 m/s* .

(i) Find the time taken to hit the target. [4]
(i1) Find the distance OT . Give your answer correct to two decimal places. 2]
(¢) Show that the function y = ™ sin bx satisfies the equation y"—2ay'+ (a2 +b* ) y=0. 131

End of the Examination
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Probability table for the standard normal distribution

0.5000 0.5120 0.5160 05199 05239 05279 05319 05359
nrlﬂm u.mn uﬁwa 0.5517 05557 05596 05636 0.5675 0.5714 05753
02 05793 05832 05871 05910 05948 05987 06026 0.6064 0.6103 0.6141
03 06179 06217 06255 06293 06331 06368 06406 06443 06480 06517
0.4 06554 06591 0.6628 06664 06700 D6736 06772 0.6808 0.684 0.6879
05 06915 06950 06985 07019 07054 07088 07123 07157 07190 07224
06 07257 07291 07324 07357 07389 07422 07454 07486 07517 07549
07 07580 07611 07642 07673 07704 0773 07764 07794 07823 07852
08 07881 07910 07939 07967 07995 08023 08051 08078 08106 08133
09 08159 08186 08212 08238 08264 08289 08315 08340 08365 08389
10 08413 08438 08461 08455 08508 08531 0854 08T 08599 08621
LI 08643 08665 08686 08708 (.8729 08749 OB770 08790 08810 08830
12 08849 08869 08888 08907 08925 08044 08962 08980 0.8997 09015
13 09032 09049 09066 09082 09099 09115 09131 09147 09162 09177
18 09192 09207 05222 09236 09251 09265 09279 09292 09306 09319
1.5 09332 09345 09357 09370 09382 09394 09406 09418 09429 09441
L6 09452 09463 09474 00484 09495 09505 09515 08525 09535 09545
L7 09554 09564 09573 09582 09591 09599 09608 09616 09625 0.9633
LB 09641 09649 09656 09664 09671 09678 09686 09693 0.9699 0.9706
19 09713 09719 09726 09732 09738 0974 09750 09756 09761 09767
20 09772 09778 09783 09788 09793 09798 09803 09808 09812 09817
20 09821 09826 09830 09834 09838 09842 09846 09850 09854 (.9857
22 09861 09864 09868 09571 09875 09878 09881 09884 09887 09890
23 09593 09896 09898 09901 09904 09906 09909 09911 D.9913 0.9916
m-ﬂﬂ?iﬂ 0.9920 09922 09925 09927 09929 09931 09932 09934 0.9936.
25 09938 09940 09941 09943 09945 09946 09948 0999 09951 09952
2.6 09953 09955 0.9956 09957 09959 0.9960 09961 09962 0.993 0.9964
27 09965 09966 0.9967 09968 09969 09970 09971 09972 09973 09974
28 09974 09975 09976 09977 09977 09978 09979 09979 09980 0.9981
29 09981 09982 09982 09983 (9984 09984 09985 09985 09986  (.9986
3.0 0997 09987 09987 09988 09988 09989 09989 09989 09990 0.9990
31 09990 09991 09991 0991 09992 09992 09992 09997 09993 0.9993
32 09993 09993 09994 09994 09994 09993 09994 09995 09995 0.9995
33 09995 09995 09995 09996 09996 0.9996 0999 09996 0.999%6 09997
340 09997 0997 09997 09997 09997 09997 09997 09997 09997 0.9998

14
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