Student Number: Teacher Name:

PENRITH SELECTIVE HIGH SCHOOL
MATHEMATICS DEPARTMENT

2024 TERM 3 TRIAL HSC EXAMINATION

YEAR 12 Mathematics Extension 1

General Instructions: Total marks: 70

e Reading time — 10 minutes Section I — 10 marks (pages 1-3)

e Working time — 2 hours o Attempt Questions 1-10

e  Write using black pen e Allow about 15 minutes for this

e Calculators approved by NESA may be used section

e A reference sheet is provided with this examination paper

e For questions in Section II, show relevant mathematical Section II — 60 marks (pages 4-7)
reasoning and/or calculations e Attempt Questions 11-14

e No correction tape or white out allowed. e Allow about 1 hour and 45

minutes for this section

Question | Multiple Q.11 Q.12 Q.13 Q.14 Total
Topic Choice
Combinatorics b a
/2 /2 /4
Functions 3 a a
/1 /3 /2 /6
Proof 2 b b
/1 /4 /4 /9
Trigonometric € ¢
Functions /S /5 /10
Calculus 4,6,9,10 b, c a,c,d c
/4 /3+2 / 4+3+4 /4 /24
Vectors 17,8 ¢ d d
/3 /2 /3 /5 /13
Binomial 5 d
Distribution /1 /3 /4
Total /10 /15 /15 /15 /15 /70




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 Given that OA = [_2] and OB = [ 4 ] , What is the direction of AB to the nearest degree?
37°
B. 53°
C. —53°
D. 143°

2 Mathematical induction is a method of proof that can be used to prove a statement:
A. only for all positive integers n.
B. for all integers n > any fixed integer.
C. forall real numbers n.

D. for all integers n.

3 For f(x) = (x + 3)(x — 1), which one of the following represents the graph below?

[
y
1 1 X
Ayl =f(x)
B. y=If(xD]
C. lyl=IfM)l
D. |yl =f(xD



4  Which of the following integrals produces the volume of a cone?

2

A nfxdx
0
2

B. nf (y?2—1)%dy
-1
2

C. nf (2 —x)%dx
-1

0

D. nf 2y —2)*dy
-2

5
5  Find P(X = 3) if X~B (4, g)-

3

v ()6 @
s 1-(3)(5)(s)
c @)

> ()EE

3

3

6  Which of the following is not a first-order linear differential equation?
A xy +x*y=1

B. ysinx—y'cosx =0

C. yy+4x=2

D. y' = 3x?

A particle is projected with initial speed V ms~?! at an angle of « to the horizontal.

1
If its position at t seconds is given by r = 40ti + <9t - Egtz) J, which of the following
statements is correct?

A. V=7ms?

B. V= ms



10

For non-zero vectors p and g, what is projz,6p if proj;p = r?

A.

B
C.
D

Find f tan x sec? x dx.

A.

B.

Which differential equation is a possible match with the slope field presented below?

secx + C
1
Etan2 x+C

sin x

cos3 x
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Section II

60 marks
Attempt Questions 11-14
Allow about 1 hour 45 minutes for this section.

e Answer the questions in the spaces provided.
¢ Your responses should include relevant mathematical reasoning and/or calculations.

Question 11 (15 marks) Use a separate Writing Booklet

2

(a) Solve p—

<0.

(b) A committee of 7 is to be chosen from 6 men and 8 women. How many different
committees can be formed if the committee must have exactly 4 men?

(c) Three forces F; = 80 N at 290°T, F, = 110 N at 040°T and F; = 90 N at 180°T are
acting on an object. Show that the resultant force F is — 4.5i + 21.6j, corrected
to one decimal place.

2 5
(d) A binomial random variable, X, has E(X) = 3 and Var(X) = a.Calculate P(X = 1).

(e) (i) Show that the equation 3 cos x + 2 sinx = —3 can be written as 2t + 3 = 0,

X
where t = tan >

(ii) Hence solve the equation for 0 < x < 2m, correct to 1 decimal place where
necessary.



Question 12 (15 marks) Use a separate Writing Booklet

(a) Leta = 04 and n= ON.Find proj,a as a multiple of nif |0A| = 4,|ON| = 6 and
2AON = 30°.

(b) Calculate the area of the region bounded by the curvesy = x> —6and y = x,
given that they intersect at (3, 3) and (-2, —2).

Inx
(¢) Find f ~ dx, using the substitutionu = Inx.

(d) The graph of a circle with radius r and centre at (0, 0) is shown below.

Prove that AP and BP in the diagram are perpendicular using vectors.
Yy A

T P(.’E,y)

(e) (i) Prove thatcos 36 = 4 cos® 0 — 3 cos @ using the expansion of cos(260 + ).

(ii) Hence solve 8x3 — 6x — /3 = 0 using the substitution x = cos .



Question 13 (15 marks) Use a separate Writing Booklet

(a) (i) Explain why y = sin™! x + cos™! x is a constant function.

(ii) Hence find the constant.

(b) Trevor states that n? 4+ 3n is an odd integer for all integers n > 1.

(i) Show that the statement is true forn = k + 1 ifitis true forn =k,
where k is an integer greater than or equal to 1.

(ii) Is Trevor's statement true? Justify your answer.

(c) A solid is formed by rotating the region bounded by the curve y = 6 — x? and y = 2
about the y-axis. Find the exact value of the volume of the solid.

(d) Consider the differential equation d—z = xe V.

(i) Explain why the differential equation does not have a constant solution.

(ii) Find the other solutions of the differential equation by separating the variables.



Question 14 (15 marks) Use a separate Writing Booklet

1
(a) Given the graph of y = f(x) below, sketch y = 0’ showing the key features clearly.

(b) Prove by mathematical induction that 8(8™ — 1) — 7n is divisible by 49 for
all integersn > 0.

(c) A rabbit population of 500 was released on an island. The population growth is

delled by the logisti ti dP—Pl P
modelled by the logistic equation —- _10< 2000).
Given that ——000 ___ 4 <1+ ). solve the differential equati
iven tha P(2000—P) 7 15000 = p) Solve the differential equation
2000
to show that the population P at time ¢t months after introductionis P = ———.
1+3e 10

(d) A stone is projected from level ground with initial speed V ms~?! at an angle of 8 to
the horizontal. The maximum height reached by the stone was 8 metres.

(i) By integrating vectors, show that the velocity and displacement of the stone at
t seconds are as below.
v="VcosOi+ (Vsinf — gt)j

7;=Vtcos€i+(Vtsin9—%t2)j

64
(ii) Prove that the horizontal range of the stone is \[? (V? —-16g).

End of paper
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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 Given that 04 = [ ] , What is the direction of AB to the nearest degree?

37°
53°
C. —53°
D. 143°

=

AB = 0B — 04

w=[,]-[2]

tanf = -
an 3

6
0 =tan"1—
an 3

6 = 37° (nearest degree)
= Since (—8, 6) lies in the 2nd quadrant, the direction of AB is 180° — 37° = 143°.

Answer: D

2 Mathematical induction is a method of proof that can be used to prove a statement:
A. only for all positive integers n.
B. for all integers n > any fixed integer.
C. forall real numbers n.

D. for all integers n.

Answer: AorB



3 For f(x) = (x + 3)(x — 1), which one of the following represents the graph below?

[
y
1 1 X
A yl=f(x)
B. y=If(xDl
C. lyl=1f)l
D. |yl =f(xD
Answer: D

4  Which of the following integrals produces the volume of a cone?

2

A nfxdx
0
2

B. nf (y?2—1)%dy
-1
2

C. nf (2 —x)%dx
-1

0

D. nf 2y —2)%dy
-2

Answer: C



5
5  Find P(X = 3) if X~B (4, g)-

3

v ()6 6

s 1-()EE)

c @)
())&

3

Answer: A

6  Which of the following is not a first-order linear differential equation?
A xy +x(y=1
B. ysinx—y'cosx =0
C. yy+4x=2
D. y'=3x?
A first-order differential equation is called linear if it can be put into the form
y' '+ f(x)y = g(x), where f(x) and g(x) functions of x.
Option Aisy’' + xy = %
Option Bisy’ —ytanx = 0 ,

4x
Option C can be rearranged as y' + 7 = ; which is not in the required form.

Option D has the y term missing but it is still in the required form. It is a case when f(x) = 0.

Answer: C



If its position at t seconds is given by r = 40ti + (

statements is correct?

A V=7ms?
V6481
B. = ms~1
2
V =,1681—-g2ms™!
D. V=41ms™!

v =40i+ (9 — gt)j

2

A particle is projected with initial speed V ms~?! at an angle of « to the horizontal.

1
9t — =

gtz) j, which of the following

Whent =0, v = 40i + 9j
Initial speed = /402 + 92
= 11681
=41ms™!
Answer: D
8 For non-zero vectors p and g, what is projz,6p if proj;p = r?
r
B. 2r
C. eor
D. 18r
Answer: C

9 Find f tan x sec? x dx.
A, secx+C
1
B. —tan’x+C
2
sin x
C —
cos3 x
D. sec’?x+C
(tan x)? _
j sec?x (tanx) dx = > +C (reverse chain rule)
= Lian? +C
=3 an’ x

Answer: B



10  Which differential equation is a possible match with the slope field presented below?

y
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\ |77 7 VAP
AN | /1 7 77 77—
NN\ /! 7/ VAP
~~SSN AN\ / S —
~—~~~N\ S T o o e e
——— - P NSNS N~ x
—— s / A\ NSNS~
- S /7 |/ VN NN
P A4 /7 /| v\ ©\
PP oYY UNNN \ A\
P NN \
s 7011

A =X
y_x+y
, y
B y:x—y
, X
C y:x—y
y
D "=
Y x+y

e The slopes are undefined for the points where x and y values have the same magnitude but
opposite signs. That is, when x + y = 0. This excludes option B and C.
e The slopes for the points on the x-axis are zero. Thatis, y' = 0 when y = 0. This excludes A.

Answer: D



Question 11 (15 marks) Use a separate Writing Booklet

2

(a) Solve ad <0.
x—1

4> (;r_—/)/‘{ < ox(,(_,)"'
< <

a1

(4-2*)(x-1) £ O

(2-2)C+s)({n-1)< O

A

where ¢+ |
! mack f. W/Af(/],j (e-0)* Lot ko

[ mark Lor 4/
[ matd v comect colwtror

v

A

_U/

v & <L or 222

(b) A committee of 7 is to be chosen from 6 men and 8 women. How many different

lommet: post ctvlerts ol fo
(J-l.fL Mty )

committees can be formed if the committee must have exactly 4 men?

6 & _

( made or eacd

2 maty v comvect ancier

Woll  Asre



(c) Three forces F; = 80 N at 290°T, F, = 110 N at 040°T and F; = 90 N at 180°T are
acting on an object. Show that the resultant force F is — 4.5i + 21.6j, corrected

to one decimal place.

11N Fi - 80cos 20"#,', + 805K 20°y
© SoN .’"
s 50"\ fz = 1lI0 oasso"ng + I/osla‘go:,l
Fs=- 70!'
%N
\ F = f, +h +F

- (-80c0s20° + 110 cos 50 °)A{ + (80 511.20°+ 110 51450° - ?o)j
~

s 45 +2.I-LJ Net el otora.
~ Mo 14 stvolests Mixesl i o cor
ool vied 7° s 40°



(d) A binomial random variable, X, has E(X) = ; and Var(X) = g Calculate P(X = 1). 3
EX)=rp =% 0,
= = .2- —(2
Var(x) /\707 7 O
Sub (D) ivto (D
24 =
3 ? 7
- S" /
1A
=5
=
P19
= '—_s:
[ [
Pt
Sub  p: .é— ind= (1)
n (-(;/->:_ -
5 2 ek 74/ ‘O/U/d'r/'m.u#mouxj
2
n= 2, & PO
‘ZI/ { //91 $
n= 4 /' mod - comet anier

P(X21) = |- P (X=0)
- = (GG < ()

- 1_ éZS"
”9¢
= 67/

({296



(e) (i) Show that the equation 3 cos x + 2 sinx = —3 can be written as 2t + 3 = 0,

where t = tan >

3(/-{1) 4 2020 _ _3

| +42 (+¢*

3- 3t +4t=—-3( +t?)

3-2€2+4t = — 2 _at€t
4¢t + 6 =0

2 (2t +3)=o0
2t *3 =0

(ii) Hence solve the equation for 0 < x < 2m, correct to 1 decimal place where

necessary.

24 +3=0
2t=-3
t=-3

2

e 05 X 2n

tan i negat i< /4\-'7(4:-4.2.
[ rak. L, 14,-((? m"'/‘/"(‘*ga

- -3

2n
ton % = -3

reloted argle 2= f«r'(é
= 0. 9527937232

2
z
o 1~ 2nd 7(.-.00..-:/‘

x 2
ten X <0, %

Srne
- 0.982793723 2

2¢ -
o2

= 2. 1582 af a3
4.3

= 4.317597861(
/ ol £

=4.3 C/df)

Check. : qu,\ =T <Sln-v.;z_ z "ta.n%—‘-_)
LHS = Bcosm+ 2507

=-3 +0
[ mad K, c/«u,:v' M= 7 and

=-3
= RHS
. = @m /s a solutfron

Conclvde 1 A& a 90/&-!75/;.
x= 4.3Cldp) or T



Question 12 (15 marks) Use a separate Writing Booklet

(a) Leta = OA and n = ON. Find roj,a as a multiple of n if |0A| = 4,|ON| = 6 and 2
a L projpda p L
LAON = 30°.
Solution 1: Solution 2:
_ [4 cos 300] _ [6]
= l4sin30°l” T lo
_[2v3
|2
a-n
proj,a = ﬁ'}
12340
- \/§6+0 )
2 6 3
V3 1 mark =30

Marker’s Comment:

Common error is not using the correct formula for the projection formula. Some students used this incorrect
formula with the wrong denominator:

Q
1S

proj,a ==——n

Q
Q

However, this question was mostly well done.

(b) Calculate the area of the region bounded by the curves y = x> —6and y = x, 3
given that they intersect at (3, 3) and (-2, —2).

3
A:fz(x—(XZ—G))dX => 1 mark

3
—f_z(x x° 4 6)dx \
x? X3 ’
=[7—?+6X] == 1 mark \
2 3 3 2 3 B e ¥
=<%—%+6(3)>—<( ;‘) - ;) +6(—2)> ] \
Doe == 1mark  (_2 —2)
= unit?

Marker’s Comment:

It is important that student’s show the line of substitution. Always

show the substitution of the upper limit and lower limit. You may be awarded marks even though you made
a calculation error on your calculator.

This question was mostly well done.



Inx
(¢) Find j de’ using the substitution u = Inx.

du B 1
dx x
1
du = —dx
X
In x 1
—dX:f—lnxdx
X X
=fudu 1 mark
—uz-l-(]
)
1

=§(lnx)2 +C e=> 1 mark

Marker’s Comment:

. . 2
Most common error is interpreting (Inx)” as In x?.

(Inx)* =(Inx)(Inx)

Inx* =2Inx
Some students forgot to substitute back the Inx on to u.

However, this question was mostly well done.



(d) The graph of a circle with radius r and centre at (0, 0) is shown below.
Prove that AP and BP in the diagram are perpendicular using vectors.
N

Required to show: AP - BP =0 (COS 90° = 0)

AP = 0P — OA
ES —r
__y _[0] Yy
_'x+r
=1y ] 1 mark P(z,y)
BP = OP — OB
X r
Ly _[0] B
X —1 -
= ] T
LY
N xX+r X—T
AP-BP=[ ] ]
Yy y
=(x+7r)x—r)+y?
=x? —r?+y? 1 mark
= %2+ y2 — 12

=7r
=0

Since ﬁ . W =0
1 mark

». AP and BP are perpendicular.

Marker’s Comment:
No marks are awarded for students who did not use vectors to prove that AP and BP are perpendicular.

So far, this section was not too bad.



(e) (i) Prove thatcos 36 = 4 cos® 6 — 3 cos @ using the expansion of cos(26 + 6).

LHS = cos 36
= cos(260 + 6)
= co0s 26 cos 6 — sin 20 sin 6 > 1 mark
= (2co0s?6 — 1) cos B — 2sin? O cos O
=2cos®6 —cos@ —2cosB (1 —cos?8)
=2cos®6 —cosh —2cos6 + 2cos> 0 1 mark
=4cos®@ —3cosh
= RHS

Marker’s Comment:

Mostly well done.

(i) Hence solve 8x3 — 6x — V3 = 0 using the substitution x = cos 6.

Substitute x = cos 6,
8cos30 —6cosh —V3 =0
8cos30 —6cosfh =3

V3
4cos® 6 —3cosh ==
V3 .
cos 36 =~ (“‘\;’l“ (1) 1 mark
V3
Related angle = cos‘l?
o
6

Since cos 36 > 0,36 lies in the 1st and 4th quadrants.
T 117 13w 23m 257

=55 5 1 mark
m 11m 13w 23m 257

"= T8 18 18 18 "
T 11w 13m

X = COS =, C0S—2=, C0S— 1 mark

Marker’s Comment:

Most students lost mark by not listing more than 3 values. It is important that students list more than 3
although it is a cubic polynomial since we are looking for distinct roots and verify that they are distinct
values. Some students forgot to solve for x eventually, thus losing marks again.



Question 13 (15 marks) Use a separate Writing Booklet

(a) (i) Explain why y = sin™! x + cos™! x is a constant function. 2
dy 1 1 If Hou have used a
dx Vi—xz vi—xz 1mark graphical method, you
=0 must provide a detailed
~ The function is constant since its derivative is zero. 1 Whark explanation to earn 2
marks.
(ii) Hence find the constant. 2
sin"'x+cosTlx =c¢ (from(a))
Substitute x = 0, (since y is constant, choose any x value from the domainof -1 < x < 1)
c=sin"t0+cos710
T 1 mark ‘Heuce ..
=0+ = .
L2 Pevalised for any other
fe=o 1 mark methods.
(b) Trevor states that n? + 3n is an odd integer for all integers n > 1.
(i) Show that the statement is true forn = k + 1 ifitis true forn =k, 2

where k is an integer greater than or equal to 1.

Assume true for n = k, where k is an integer. -
i.e.k? + 3k = 2P + 1, where P is an integer.

Prove true forn = k + 1.
i.e.(k+1)? + 3(k + 1) = 2Q + 1, where Q is an integer.
Wost common error:
LHS = k?+ 2k +1+ 3k +3 3(k+1)#3k+1
=R2P+1-3k)+5k+4 (by the assumption) | 1 wark
=2P+2k+5 7
=2(P+k+2)+1
=20 +1 .
= RHS
» The statement is true for n = k + 1 ifitis true forn = k. | 1 Wark

(ii) Is Trevor's statement true? Justify your answer. 2

Prove true forn = 1,
12 + 3(1) = 4, which is not odd.
Since Trevor's statement is false for n = 1, his statement of not true. 4 wmark

1 wark

WMust+ answer the
questions to get
the 2" mark.

12



Question 13 (continues)

(c) A solid is formed by rotating the region bounded by the curve y = 6 — x? and y = 2 3
about the y-axis. Find the exact value of the volume of the solid.

=6y Poorly dove.
6

V= nfz x2dy Common errors:

-Missing .

6
= ﬂfz 6-y)dy 1 wmark - Twcorrect limits.

. l6y _yz_z ° - Tntegrating (6 — y)?

2
B 62) ( 22 The substitution step must be shown.
- K6(6) ? ) =3 )l 1 mark ‘Fundamental theorewm of calcunlns.’

= 8runit3 1 mark

(d) Consider the differential equation d_z = xe V.

(i) Explain why the differential equation does not have a constant solution. 2

d
Substitute add = 0 for the constant solution,
dx ]— 1 mark

0=xe™”

e =0
=~ y is undefined since e™ cannot be zero. 1 mark
=~ The constant solution does not exist.

(ii) Find the other solutions of the differential equation by separating the variables. 2
dy -
-7 -y
I - Xe
e¥dy = x dx
Integrating both sides, [ Comwmon errors:

vdy = | xd k x? x2

erdy=|xax ] A wmar In[—+C|#In{=]+C
X2 2 2
e¥ = 7 +C 7 xz
x2 u # In > +InC

y=In 7+C‘ 1 mark

13



2024 Feedback — Question 14

Question 14 (15 marks) Use a separate Writing Booklet

1
(a) Given the graph of y = f(x) below, sketch = ——, showing the key features clearly.

f)

Common Mistakes:

- Some students wrote incorrect equations for the asymptotes.
- Some students drew the graph within the asymptotes

e Overall, well done

Learning Strategies:
Students need to
* use aruler to draw number plane,
* sketch smooth curves,
* pay attention to the key features such as x-intercepts, y-intercepts, asymptotes etc.
* Always label a coordinate on the curve



(b) Prove by mathematical induction that 8(8™ — 1)
— 7n is divisible by 49 for 4

all integersn > 0.

Step 1 Prove true forn = 0.
8(8° — 1) — 0 = 0, which is divisible by 49. |
-~ The statement is true forn = 0.

Step 2 Assume true for n = k, where k is an integer k > 0.
i.e. assume 8(8% — 1) — 7k = 49P, where P is an integer.
8(8%) —8 — 7k = 49P
8(8%) =49P + 7k + 8 |

Now prove true forn = k + 1.
i.e. prove 8(8%** — 1) — 7(k + 1) is divisible by 49.

LHS = 8(8%*1 — 1) — 7(k + 1)
=8(8-8-1)—7k—7
=8M49P +7k+8—-1)—7k—7 (bythe assumption) ‘
= 8(49P) + 56k + 56 — Tk — 7
= 8(49P) + 49k + 49
= 49(8P + k + 1), which is divisible by 49. '

Step 3 By the principle of mathematical induction, the statement is true for
all integersn > 0.

Common mistakes:

- Some students forgot to show the proof for the base value of n (n = 0), therefore
lost one mark

- Very few students did the proof for divisible by 7 instead of 49

- Very few showed incorrect working for the n = k + 1 case, did not write using
assumption, hence lost a mark

- Few students used the assumption but made the expression complicated

- Few students forgot to mention that the expression with 49 is an integer, hence
lost a mark

Overall well done.

Learning Strategies:
To attempt questions on mathematical induction, students need to
* Follow teachers notes closely and write all the four steps in the exam



Question 14 (continues)

(c) A rabbit population of 500 was released on an island. The population growth is
4

dap P P
modelled by the logistic equation — 7510 (1 - m)
) 20000 1 1 ) ] ]
Given that m =10 (E + m) , solve the differential equation

2000
to show that the population P at time t months after introduction is P = ——

1+ 3e 10

dP_P(_ P)

de 10\ 2000

dP P /2000 —P

E=E<W>

dP  P(2000 — P)

dt ~ 20000
20000

P(2000 — P)

f 20000 J‘dt
P(2000—P)

of (ot ar= [ac |
(P 2000——P> B

t
In|P| —In|2000 — P| = —+C
n|P| = In| =

Majority of the students arrived at the above step. Well done.

ot ¢ ‘
+C
- | = 10
‘2000 P‘ ¢
P L
—  — 4eCeT0
2000—pP
t
P = Ae10(2000 — P), where A is a nonzero constant

t t

P = 2000410 — PAe10



£

t
P(1 + AeT0) = 2000410

t

Dividing by Ae10,
2000

= t
%e_ﬁ+1

2000

= where B is a nonzero constant

Be 10 +1
Substitute t = 0, P = 500,

S00 — 2000
T B+1
1+B=14

2000

_t
1+ 3e 10

- few students messed up the expression and did not arrive at the desired step

- few students stopped just one line before the desired expression, I could not award them as
it was a “show that” question

Overall well done.

Learning Strategies:

For Logistics questions, try to avoid the bounds on the integration, stick to finding the value
of the constant using the given conditions.



Question 14 (continues)

(d) A stone is projected from level ground with initial speed V ms™! at an angle of 8 to

the horizontal. The maximum height reached by the stone was 8 metres.

(i) By integrating vectors, show that the velocity and displacement of the stone at 2
t seconds are as below.

v=Vcos@i+ (Vsinf — gt)j

7;=Vtcosl9i+(Vtsin9—%t2)j

Q
I

—JJ

‘Z:J_gidt \
v=-gtj+C

Whent =0,v=Vcosfi+Vsinbj,
C=VcosOi+Vsinbj

3

=—gtj+VcosOi+Vsinbj

~v=VcosOi+ (Vsinf — gt)j

= J(Vc039i+ (Vsinf — gt)j) dt

=

=

. o gtt. \
=VtcosOi+ VtsmG—T j+D

Whent =0,7 =0,
D=0

_ . gt?\.
~r=VtcosOi+ VtsmG—T]

- Many students derived the equations for displacement vector and the velocity
vector well
- Some students just wrote the integration without finding the values of the
constant and since it is a “show that” question, they lost mark(s).
Overall, well done.
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(ii) Prove that the horizontal range of the stone is ’? (V2 —16g). 3

Maximum height of 8 wheny = 0
Vsin —gt=0

t=Vsin9 0 ‘
g

e Many students arrived at this step successfully.

£2
y=Vtsin9—g—
2
) Vsin@y g /Vsin6\?
8=Vsm6‘< )——( )
g 2\ g
_stinze V2sin% 60
g 29

16g = 2V?sin? — V?sin? @

16g = V?sin? 6

16
sin? 0 = V—f
4
sinf = %E (sin @ > 0 since 0 is acute)

e Some students arrived at this step, but did algebraic mistakes, and as a result, only few
could arrive at this step

4,/9 l

VT T6g



V2 —-16
s cosf = A

2V sin 6

Time of flight = (From (1))

sl ez

x =Vtcos@ ‘

(=

Nr Vv

Ja
8,/VZ — 16g

Ja
_ [64(v2 —169)
B g
cx= |2 w2169
A = g g

- Very few students arrived at this step.
- Poor attempt

Learning Strategies:

Students are advised to challenge themselves with questions which requires an in depth
knowledge of the topic(s)



