Merewether High School

2025 TRIAL HIGHER SCHOOL CERTIFICATE EXAMINATION

Mathematics Extension 1

General
Instructions
e 10 minutes reading time
e  Working time — 2 hours
e Write using black pen.
e  (Calculators approved by NESA may be used.
e A reference sheet is provided.
e  For questions in Section II, show relevant mathematical
reasoning and/or calculations.
e  Submit ALL work at the end of the examination.
e  Diagrams are NOT drawn to scale.
Total Marks Section I — 10 marks (pages 2 —7)
70 e Attempt Questions 1 — 10

e Allow about 15 minutes for this section.

Section II — 60 marks (pages 8 —16)
e Attempt Questions 11 — 14

e Allow about 105 minutes for this section.




Section I
10 marks
Attempt Questions 1 — 10

Allow about 15 minutes for this section

Use the multiple choice answer sheet Questions 1 — 10.

1 A Welfare Department at a school consists of 5 Male and 5 Female teachers. How
many committees of 3 teachers can be formed which contain at least one female and
one male?

A. 80

B. 100
C. 120
D. 200

2 Which group of three numbers could be the roots of the polynomial equation
X +ax’ —41x+42=07

A. 2,3,7

B. -1,-3,-14
C. 1,-6,7

D. -1,-2,21

3 Which of the following is an expression for cos* 2x —sin* 2x?

A. cos2x
B. cos’2x
C. cos4dx

cos” 4x



4 Which of the following is the range of the function y = 2sin™' x+%

A —r<y<r

—7T T
B. “<y<Z
) U7
-7 RY/4

Cc. Z<y<Z
2 Y 2

RY/4

D. —r<y<Z
=5

5 The vectors « are shown.

3

Which diagram below shows the vector v=56-a

A.

v

Vv




6 The slope field for the first order differential equation is shown below.
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Which of the following could best represent the differential equation for the slope

field?

A dy _x+y
dx X

g, &__x
dx x+y

c. _ x
dx y-2

p. &__»
dcx x-2



rx"C,

n

7 Simplify the following

r—l1
n+r
ntr+l

n—r—1

S awp»

n—r+l

8 The point P(4,a) is on the graph of the parametric equations x = é , V= 2/ . There

is another point £ (2,0), such that @ is which of the following?
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10. Below is the function y = f(x).

‘;‘l

i e S

Which of the following is a possible equation for y = f(x)?

(A) fn =2t
x° =9
(B) f(x)=x2 +22x—9
x° =9
©) f=2222
x° =9
D) fr) =145
9—x

End of Section 1



Section 11

60 marks

Attempt questions 11 — 14

Allow about 105 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) Use the Question 11 Writing Booklet

(a) Differentiate 2

f(x)=sin"" (")

(b) How many arrangements can be made from the word AMAZING if it 2
must begin with a consonant and the vowels must be together.

2
(c) Evaluate X o6 >0 3
X

1
(d) Find the angle between the vectors (1 ] [ J to the nearest degree. 2

3dx
24 x°

(e) Find j



(f) Solve cos26 =cos*@+cos@+1 for 0<O<2rx

(g) Use the substitution u = cos x to evaluate
Isin3 xdx
0

Leave your answer in exact simplified form.

End of Question 11



Question 12 (15 marks) Use the Question 12 Writing Booklet.

242
J3-1

(a) Show that the exact value of sec75°is:

(b) Solve for x:[3x+9>9.

(c) Find the exact volume of solid of revolution when the curve y = sin x is rotated

) - s
about the x axis between x = 7 and x = 5

(d) When a research botanist crossed a tall strain pea with a dwarf strain of pea, he found
that % of the offspring were tall and %were dwarf.

Suppose six such offspring were selected at random. Find the probability that:
(1) All of the offspring were tall.

(ii) Only three of the offspring were tall.

(e) When the polynomial P(x) is divided by (x+1)(x—4) the quotient is Q(x) and the

remainder is R(x) .

(1) Given that P(4) =-5, show that R(4)=-5.

(11)) When P(x)is divided by (x+1), the remainder is 5. Find R(x).

) 1
Consider y=tan'—andy =tan ' x:
y y
X

(i) show that i(tan “x+tan™ lj =0
dx X

.. . _ o1
(ii) hence or otherwise Sketch the curve y = (tan 'x+tan”' —]
x

End of Question 12



Question 13 (15 marks) Use the Question 13 Writing Booklet

(a) Use Mathematical induction to prove that, for all positive integers, n>2 that

B

(b) In a particular electronic circuit, the current / amperes is given by:
I =4sin@—-3cos O
Where 6 is an angle related to the voltage and 6 >0.

T

(i) Express [ inthe form / = Rsin(6 —«a) where R>0 and 0 < < 5

(i)  Find the value of @ for which the greatest value of [ first occurs.
Justify your answer.

© In the diagram, OABC is a trapezium with OA= a, oC= Cy

ZLCOA=£BA0=90° and OA =OC=%AB . M is the midpoint of OC.

A B

{1~]

NOT TO SCALE

Use vector methods to show that OB L AM

-10 -



(d) A colony of birds has an initial population size P . At time ¢ the rate of change of

the population size P is given by f{—f = Pe™.

(1) ShOW that P — ])062_2670.51

(11) Find, in simplest form, the time taken for the population size to reach
half its limiting value.

End of Question 13

-11 -



Question 14 (15 marks) Use the Question 14 Writing Booklet

(a)  The diagram shows three forces acting on an object in a PE lesson of tug of war.

The teacher wants to find the magnitude of the resultant force in Newtons and its
direction to the nearest degree so it can be displayed on a PowerPoint presentation.

Find the magnitude and direction of the resultant force.

40 N y

30
20N

(=]

302

30N

(b) The triangle POR, shown below, has two sides of fixed length: PQ =20 cm and

OR= 15 cm. ZPQR =6 is increasing at a rate of %radians/hour.

Find the rate at which the area of the triangle is changing at the time when € = % .

() Simplif -l + n-l +...+ n-1
mpli1
¢ A I A "l no2

and hence solve:
n—1 n—1 n—1
n +n +..+n =254n
1 2 n—2

-12 -



(d) A projectile, of initial speed V" m/s, is fired at an angle of elevation « from the origin O

towards a target 7, which is moving away from O along the x-axis.

yA

4

Neg

&
0 K d g
initial position of
target

You may assume that the projectile’s trajectory is defined by:
_gtz
2

r=Vtcosa), +(

2V sina
g

seconds.

(1) Show that the projectile is above the x axis for a total of 7 =

. . . ... 2V’sinacosa
(i1) Show that the horizontal range of the projectile is metres.

g

(111) At the instant the projectile is fired, the target 7" is d metres from the origin O
and is moving away at a constant speed of u m/s.

Suppose that the projectile hits the target when fired at an angle of elevation «

gd
2V sina

Show that u =V cosa —

(d) Continues next page

-13 -

+Visina), where g is gravity and 7 is time in seconds.



In part (iv) assume that
2
and application of the given graph.

2\3
y
the target cannot be

By using (iii) and the graph below show that if u > Ng

hit by the projectile irrespective of the angle & the projectile is fired.

gd =

(iv)

Since f"(0) < 0, the curve is concave
down and has a maximum turning

point at § = F.

YA 5
T V3 1
- =C0Sf — ————
(6, 3) 4 4+3sin 6
I
2
+ —
0 b3 \ 2]
6
(.’E _L)
2" 443

End of Question 14
End of Task

- 14 -
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Merewether High School

2025 TRIAL HIGHER SCHOOL CERTIFICATE EXAMINATION

Mathematics Extension 1

General
Instructions
e 10 minutes reading time
e  Working time — 2 hours
e  Write using black pen.
e  C(Calculators approved by NESA may be used.
e A reference sheet is provided.
e  For questions in Section II, show relevant mathematical
reasoning and/or calculations.
e  Submit ALL work at the end of the examination.
e  Diagrams are NOT drawn to scale.
Total Marks Section I — 10 marks (pages 2 —7)
70 e Attempt Questions 1 — 10

e Allow about 15 minutes for this section.

Section II — 60 marks (pages 8 —16)
e Attempt Questions 11 — 14

e Allow about 105 minutes for this section.




Section I
10 marks
Attempt Questions 1 — 10

Allow about 15 minutes for this section

Use the multiple choice answer sheet Questions 1 — 10.

1 A Welfare Department at a school consists of 5 Male and 5 Female teachers. How

many committees of 3 teachers can be formed which contain at least one female and
one male?

>
o
S
\

120 - 20
D. 200 s |00

O
o
S

I

2 Which group of three numbers could be the roots of the polynomial equation
X +ax’ —41x+42=07

A. 2,3,7 06134/: ‘%

B. -1,-3,-14

S - - Not terC
(©)1.-6,7 ApY --42 - o “
D. -1,-2,21 |x-6+7s-42

Zo?fs-lwo el atrme
ﬂcﬁ ‘quf”‘ ,'fd = é
Ix-6 + -7 t 7% = =4

-6 —42+7 . —yi \/\/1

3 Which of the following is an expression for cos* 2x —sin* 2x?

A. cos2x — ('(,‘,95721’ -7 %)@OSZ&, £Sm? )29
B. cos’2x

@ cos4x = CD‘S 4; x|

D. cos’4x




4 Which of the following is the range of the function y = 2sin”' x+%

4%
A, —n<y<nxm 1 1
—T T 3/?’] nzlsw‘ *
B. —<y<—
2 7T
- RY/4 .
—<y<— %
(@ 2 770 -\
D —7z3ys37”
-+ :-Z{
13
>
5 The vectors « are shown.
> il ¥
Which diagram below shows the vector v=56-a
=
B.
o
L4
&, D
b g




6 The slope field for the first order differential equation is shown below.
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Which of the following could best represent the differential equation for the slope

field?
A D_xty

dx X

dy x P ¢ o
dx_x+y ana::o —2:/“‘ ‘/\/_,5..
c. _ x

dx y-2
p. &__»

dcx x-2



rx"C
n
r—1

7 Simplify the following

A. ntr
PQfN B. ntr+l
Com2

C.n-r-1

n—r+l

% n" . n \b
DLl (n(r-D)Ue-D:
rx ?_", ﬁ(n-ﬂb -0
-n.rt o

% Q\-Pﬂ)(ﬂ/"s‘e@}ﬂ-’.
(oA re-*

8 What is the exact value of sin @ in the diagram below?

2.2
3J5 3
B. l+£
N
2 2
C. —+-—
503
4 1
D. —+4-
35 3




9 The point P(4,%§ifs on the graph of the parametric equations x = % , Y= 24/t . There

% q, .
is another point /' (2,0), such that | PF | is which of the following?

T 2.t PyaT 6
| PF = NG+ (w2-0Y
Sub int
B. 5 YT © nto @
@6 ‘\Jfg :j:. 2-\‘77.—
b7 T s W 2= 4
8:2»]—8.

10. Below is the function y = f(x).

y‘i

S B e

Which of the following is a possible equation for y = f(x)?

2x* +1
A fX)=——

x2 ” b §ubbﬂ (OO
B. f(x)=2 ;2_"9_9 d J

©) roo-2=0
x29+9 @ ‘B)CDC{— 3)

h 243 0R”R -3

End of Section 1

@ L 23t -g
-6 -
g+

D. f(x)=1+



Section II

60 marks

Attempt questions 11 — 14

Allow about 1 hour 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) Use the Question 11 Writing Booklet.

(a) Differentiate 2

f(x)=sin"' (™).

(b) How many arrangements can be made from the word AMAZING if it 2
must begin with a consonant and the vowels must be together?

2
(c) Evaluate X hx=6 >0 . 3
X
. -7 1
(d)  Find the angle between the vectors ( . j and ( 1] to the nearest degree. 2
3dx
e) Find . 1
© -[ 2+ x?
(f)  Solve cos28 =cos’@+cos@+1 for 0<O<2rx . 2
(g)  Use the substitution u = cos x to evaluate 3
j sin’ x dx

0

Leave your answer in exact simplified form.

End of Question 11



Question 11 (15 marks) Use the Question 11 Writing Booklet

rd

(a) Differentiate 2
f(x)=sin""(e™)
Jeo 1 O
Vi-e= ©
(b) How many arrangements can be made from the word AMAZING if it 2
must begin with a consonant and the vowels must be together.
VoL oG Tletheg
& £ |AAL \ \
| R
2%
er b X ‘4 L g 283
2 N
(c) Evaluate & +;—6 >0 3
‘i‘;‘ 2tz _ o Tesl x--4 | Tskx--2
x *10 Catze, | @l ren
x?+ x -6 =0 —4 —r /o
L .
EJ-2D -0 :,}/’0 S oV
Y < e
z.-3 x=-2 (D™
Tesl = Tes =3
e —
*, v, x, / 'ty o 334 5 5
-3 ® 2 7
\ 430X o)
Ore- 2% 0V T
. =3¢ <D zoY/



-7\(1
(d) Find the angle between the vectors (1 ] ( J to the nearest degree.

w-v = [wfvl cos® [w] :\f—’éz@)l

=T+-1 = sSy{z x{2 O - ™ st
- = 10cos O [vl = J(Ren
50 = & =z
o
6 - 143430 .- —
O -4
(e) Find I 23+d:'2

_ |
- 5‘[ 2¢xt

= 3x“-l.i tan™ (‘%)‘I’C /

= 305 fan' (BE) +C
=



(f) Use the substitution u = cos x to evaluate

T
J. sin® xdx
0

Leave your answer in exact simplified form.

(2) Solve cos26 =cos’ @+cos@+1 for 0<O<2r

End of Question 11



(f) Solve cos28 =cos’ @+cosf+1 for 0<<2rx .

Cos28 = (030 +osQ +)
0050 -SINtG - cost O rcosO +/
© = siNtO® r cosO ¢y
O = (1-cos*8 ) +eosD 4
O_ CostO-c0sO-2
o) :@Sev))CQJSGH)

cos0 <2 cosf = -7
/M;‘Jba/\ 9— - ﬂ

(g) Use the substitution u = cos x to evaluate

Fig

.3
Ism xdx
{0

Leave your answer in exact simplified form.

@ O

7
j (3w ?qu%C> dx U= s
4 de _sinx
7 @ dz <
t(/'.ﬁmx (|- eostx) dw -~sinx dx
c oFx =7
- C/ ~uYdu wo b5 T @
 G-igoc
. U-0 4] 270
£ 3 jl Wetos O

=1



Question 12 (15 marks) Use the Question 12 Writing Booklet.

242
e

T \«3 (a) Show that the exact value of sec75°1s:

1; (b) Solveforx:  [3x+9[29.

(c)  The diagram shows three forces acting on an object in a PE lesson of tug of war.

VQ/Q/L($ 40 N | y

30°

30°

(=]

302

20N
30N

The teacher wants to find the magnitude of the resultant force in Newtons and its
direction to the nearest degree so it can be displayed on a PowerPoint presentation.

Find the magnitude and direction of the resultant force.

(d) When a research botanist crossed a tall strain of pea with a dwarf strain of pea, he

viC

found that % of the offspring were tall and iwere dwarf.
%‘\le Suppose six such offspring were selected at random. Find the probability that:

(1) All of the offspring were tall.

(ii) Only three of the offspring were tall.

Question 12 continues next page



PD(’ (e) When the polynomial P(x) is divided by (x+1)(x—4) the quotient is Q(x) and the
remainder is R(x) .

(i) Given that P(4)=-5, show that R(4) =-5.

(i) When P(x)is divided by (x+1), the remainder is 5. Find R(x).

. 1
(f) Consider y=tan' —and y =tan' x:
X

R(‘j (i) Show that i(tan “'x+tan”! lj
dx X

ek

0.

. : _ 41
(i1) Hence or otherwise sketch the curve y = (tan 'x+tan™ —).
X

End of Question 12



212

-1

(a) Show that the exact value of sec75°1s:

00575 _ cos(20 - bS)
_ o330 @SS =511 30 sim¥s

o NEF, Ly ]
240G 7 27N @
N F
207
sec7S = | 0
osTS
= a2
etd
(b) Solve for x: |3x+9| 29, 2
b) /c//[Bx,, ‘-7}-"? sl o -7
Dx+9=—9 Hctl =9 |37"7’“4>/ 7
@ 2c= b 2¢=6© Tet 2= —|
J Br-1+4] 7 9
—r ‘/ — (59 v fdse
- © Fel-oc = ) "
g L - e 229 7/ M-
- X8 é’ 7L>/O @ lnctodke teak 7




(c)  The diagram shows three forces acting on an object in a PE lesson of tug of war.

40N y

30°
30°

30°

=

20N
30N

The teacher wants to find the magnitude of the resultant force in Newtons and its
direction to the nearest degree so it can be displayed on a PowerPoint presentation.

Find the magnitude and direction of the resultant force. 2
bo -20 - 3o
20 ('92 %o
200 )(:ﬁ >
WENH0 Yosnb0,
V,
200530
Vef beal = N0 *l,, - 30~% Howi20NTAL
= o ~\S = «20 6s30 -0 €6 S50

_—— N TR0

= - loy3- 3
= -2s\3%
Resh bt ek r
. R*: @sB) < F)
& ) —~ lao0

rz—: lom @
253

tainQ . 2573
S

% = tor'(503) - Baning 27

= 83'4, = l$7o o P&."U.ﬂ,
X —a@=xcS



(d) When a research botanist crossed a tall strain of pea with a dwarf strain of pea, he
found that %of the offspring were tall and %were dwarf.

Suppose six such offspring were selected at random. Find the probability that:
(1) All of the offspring were tall.

(ii) Only three of the offspring were tall.

\‘,) ] @)L -u? P(?)SWZ@_,(? PP(‘_P)D-V‘
56y

6-3
VR

= I35
Lo



(e) When the polynomial P(x) is divided by (x+1)(x—4) the quotient is O(x)and the
remainder 1s R(x) .
(i) Given that P(4)=-5, show that R(4)=-5. ]

(i) When P(x)is divided by (x+1), the remainder is 5. Find R(x). 1 .

Plx) . é:{—l){z-tp) gdx) + R0

6) Ple) = (4 +1)(44) 3lu) + @ (¢)
Q-S)_: O +R()

u) ~@c/1717V(xw)(2@c) e Mo o

EXD G&)

- 2@) = [045/7”/ f_s

P(“’) :0!—[20'*) = 5
P(-1) -0+ R(-N=S

N/ CAER> 1947,
4atb --S
—qtb = 5

=0
-7

Sa - -
a - -
b

i

2 . Q@): -2 t3



N

. 1
(f) Consider y=tan™' —and y=tan"' x:
X

dx p 7

(i) Show that i(tan “x+tan™ lj =0.

(11) Hence or otherwise sketch the curve y =(

tan 'x+tan" —

)

— {, 2,
I‘f'x,l “-‘IL,')Z @
- 1
= jext . xir R
_Lo_ _\
= et I+t @
= O
) .
Flne £ -4
‘ECS S~
2 1 -~

\
v

@ Open crcle &1’5



Question 13 (15 marks) Use the Question 13 Writing Booklet

(a) Use Mathematical induction to prove that, for all positive integers, n>2 that

= (4

(b) In a particular electronic circuit, the current / amperes is given by:
I =4sinf—-3cosl

Where 6 is an angle related to the voltage and 6 >0.

T

(i) Express [ inthe form / = Rsin(6 —«a) where R>0 and 0 < < 5

T '
[ ‘6
(i)  Find the value of @ for which the greatest value of [ first occurs.
Justify your answer.

© In the diagram, OABC is a trapezium with OA= a, oC= Cy

ZLCOA=£BA0=90° and O4=0C = %AB . M is the midpoint of OC.

A B

{1~]

NOT TO SCALE

Vecs

o M c C

Use vector methods to show that OB L AM

-10 -



(6) Use Mathematical induction to prove that, for all positive integers, n>2 that 3

(B -

S

B E¥3 272
-2 .
= % % - LHS-KHS . troe n-)

(

Assome trve n=k

(-00-8)-E) -0 @ O

Prove trve &r n- ey

_ (k +D+
o-foo-aoo-#)o-w] () - 55
L ——
Zékﬂ

e L fken\ /1
LH/s )(' @H)z> U((j‘ @
i -\
@ ()
:(kﬂ> klrLL<>
(W™
— k(KA (k2

2%( o Ylier)
ke

2cw)
=RW @
- Since kot /or n=l and Hrve / natér/ oF 1 ﬁu,{/@//z’tﬁ g’
al/ /H‘Gilfj




(B) In a particular electronic circuit, the current / amperes is given by:
I =4sinf—-3cos b

Where @ is an angle related to the voltage and >0,

E|

(i) Express / inthe form /= Rsin(@ —a) where R>0 and 0<a < —. 2

8]

ra

(if)  Find the value of & tor which the greatest value of / first occurs.

Justify your answer.
P

I- 45%9 dtos @
Rsn (8-o) - Bsin@cospl - Ros Gand

Adsn@ -3ws@ = Rsin@cosd - £ ws® sinl
Hsin@ = RsinBcosL
Keosol= % @ Rsind =3
Lol 16 - @sid-9 -B

- 06

Q*=2¢
2=-5 S+ ® or @uU/MSC
Scosd =4 sn o :SZ _Lfn\
Cosy(- ‘fg ﬁp \/
+ tanf - yM( Y 0-6u3s
L Zos A  B-Z+ 0.
~3:% - 0
;% @ ‘ = 221 (Zd/Q

l'

4= 06 A 0-bu3s..
’ 551%[9 0-6435. >

“a



© In the diagram, O4ABC is a trapezium with OA= a, oC = Cy

ZCOA=2£BA0=90° and O4A=0C = %AB . M is the midpoint of OC.

y e B
a | NOT TO SCALE
y
Use vector methods to show that OB | AM 3

8l =[S ks onoc,
/(740—@ :’%Q.Q Q/e know &% =0

-0
Sk

-12 -



(d) A colony of birds has an initial population size P . At time ¢ the rate of change of

. . P -
the population size P is given by cji—t = pe 0,

DE
(1) By solving the differential equation above, show that P = Pan—Ze ' 3
(i1) Find, in simplest form, the time taken for the population size to reach
half its limiting value. 2
End of Question 13
Answer
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Question 14 (15 marks) Use the Question 14 Writing Booklet.

\ Z‘% (a) Find the exact volume of the solid of revolution formed when the curve y =sinxis

) -7 T
rotated about the x-axis betweenx = — and x=—.

(b) The triangle POR, shown below, has two sides of fixed length: PQ =20 cm and

OR= 15 cm. ZPQR =6 is increasing at a rate of %radians/hour.

Find the rate at which the area of the triangle is changing at the time when € = z

© Simplif n—1 N n—1_+ N n—1
c implify n n . tn

PR 1 2 n-—2
? I C and hence solve:

n—1 n—1 n—1
n +n +...+n =254n
1 2 n—2
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(a) Find the exact volume of the solid of revolution formed when the curve y =sinxis

) - /4
rotated about the x-axis between x = 7 and x = 5

ﬁ"k
v
l’jﬁlﬂL d>c
0

= zy {[7 ~Cos 22;] d~

).u smle;
ﬂ@* AT o580 )

= AT

]

)
?2' @ oR a_qu‘(/ale/\l“

=

-



(b) The triangle POR, shown below, has two sides of fixed length: PO = 20 cm and

OR=15cm. ZPOR =0 is increasing at a rate of %radians/hour.

Find the rate at which the area of the triangle is changing at the time when 8 = % 2

& /
s
Q‘//Bﬂl.ﬁcm R
A- ‘ztabsmC 4_9‘ 7
A = 4420618 51n @ al” b
- 505110Q
aA
A0 < 150 08 @ @
dt  dit d9
dai < day < dF
o150 (esO} 5 at 055
T
= IZD [05% @
isod )
S “r b
=47 - % rad/$eC



€  Simplify n("_l]+n("_l]+...+n("_l] 3
1 2 n—-2

and hence solve:

,{”Il}rn(”;‘)+...+n(’;:g=254n
0) Sy o) en (%) r e (2
=a [0 (%) r- (33)]

(onsider the tvpmson of (2tr)?” -
leef- (%) { 1= ,é, <o () (21 )am
ey
2”“: If(ﬂl‘? *@/)f@'}f + / do//ec/iﬁ—/ forrr
- n-r n-q n-l
(;Qf@ )e C”&) 2" 2

g.Z(Z"’z—-I)

h[(’}'yf(';')" o 2;):4(2”'2.,)/
M:) 2n (zn—z’,)

2n(2"‘9‘al);254n
zh-l‘l - [7‘7
I TN

Hezce or oftrwire Sole

. 6k g
Ind" = lnlas n

(n-2)lnL = In g Nn=-9

(Ll
n-2 = |[nllg

—

ol

h— 1nE 5?
( AV



(d) A projectile, of initial speed V" m/s, is fired at an angle of elevation « from the origin O

towards a target 7, which is moving away from O along the x-axis.

}"r
Vv
o
.
0 K d > T 7
initial position of
target

9 C{’\,LQYOU may assume that the projectile’s trajectory is defined by:
+Vtsina)j where g is gravity and ¢ is time in seconds.

t s
r=Vtcosa)i+( ‘i

(1) Show that the projectile is above the x-axis for a total of ¢ =

2V sina
————seconds.
g

V?sinacosa
metres.
g

(i1) Show that the horizontal range of the projectile is

(i) At the instant the projectile is fired, the target 7 is d metres from the origin O

and 1s moving away at a constant speed of u m/s.
Suppose that the projectile hits the target when fired at an angle of elevation «

gd
2Vsina
o . V
By using (iii) and the graph below show that if u > E , the target cannot be

Show that u =V cosa —
hit by the projectile irrespective of the angle « at which the projectile is fired

(iv)
V2
You may assume that: gd = .
2\3
5 B
T V3 = €086 — —mt
(6' 3) yeees 443sing
z
2
0 . e
6 N
524
2" 443

End of Task
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