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PAST SIMPLER EXAMINATION QUESTIONS;

HSC 07

(7)(b) A small paintball is fired from the origin with initial velocity 14 metres per
second towards an eight-metre high barrier, The origin is at ground level,
10 metres from the base of the barrer. '

The equations of motion are

Cx=14tcos 6

y =14t sin 0~ 4.9¢

where € 1s the angle to the horizontal at which the paintball is fired and ¢ is the -

time in seconds. (Do NOT prove these equations of motion.)

Yi

/8 -
Ol+——=10 metres — |

=Y

() Show that the equation of trajectory of the paintball js

. 2°
y:mx—[l';g‘ )xg, . where m=tan 6.
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(i) Show that the paintball hits the barrier at height s metres when

m=21++3-04n.

Hence determine the maximum value of 4.
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(iif) There is a large hole in the barrier. The bottom of the hole is 3.9 metres 2
above thie ground and the top of the hole is 5.9 metres above the ground.
The paintball passes through the hole if m isin one of two intervals.

One interval is 2.8 <m <£3.2.

Find the other interval,

[0.8<m<1.20r2.8<m<32|
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(iv) Show that, if the paintball passes through the hole, the range is : 3
40m '
1+m

metres,

Hence find the widths of the two intervals in which the paintball can land
at ground level on the other side of the barrier.

Width =12.6696...—11.3879...=1.28m (to 2 d.p.);
Width =20-19.5121...=0.49m (to 2 d.p.)
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HsSC o4
(6) (b) A fire hose is at ground level on a horizontal plane. Water is projected from the

hose. The angle of projection, 6, is allowed to vary. The speed of the water as it
leaves the hose, v metres per second, remains constant. You may assume that if
the origin is taken to be the point of pro;ectmn the path of the water is given by
the par ametric equations .

x = ytoosf

S 1
=ytsing — = gt
y =visin 28

where g ms~2 is the accelefation due to gravity. (Do NOT prove this.)
. . v 5in26
(i) Show that the water returns to ground level at a distance 5 metres
from the point of projection.
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This fire hose is now aimed at a 20 metre high thin wall from a point of
projection at ground level 40 metres from the base of the wall. It is known that
‘when the angle 8is 15°, the water just reaches the base of the wall.

— Wall
' : 20

/8
0 ' M

b 40 g

(i) Show that v*=80g.

(iii) Show that the cartesian equation of the path of the water is given by

2.2
x“sec” @
=xtand ————.
Y= 160
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(iv) Show that the water juét clears the top of the wall if ‘ _ 2

tan®0—4tanf+3 =0,

W Find all values of @ for which the water hits the front of the wall. 2

Show that @ =15° or 75°; hence 15° <8 <45% or 72° <9 < 75"
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b3 )

o 60 m

An angler casts a fishing line so that the sinker is projected with a speed Vm s

from a point 5 metres above a flat sea. The angle of projection to the horizontal
is 8, as shown. '

.Assu'me that the equations of motion of the sinker are
X=0 and y=-10,
referred to the coordinate axes shown,

(i) Let(x,y) be the position of the sinker at time # seconds after the cast, and
before the sinker hits the water.

It is known that x = V¢ cosé.

Show that y=Vrsin@—5:2+5.
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(ii) Suppose the sinker hits the sea 60 metres away as shown in the diagram. 3

Find the value of Vif @ = tan*

FNE

1510

v
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(iit) For the cast described in part (ii), find the maximum height above 2
sca level that the sinker achieved.

15l m
8




C.E.M. - YEAR 12 - EXT.1 REVIEW OF PROJECTILE MOTION (SIMPLER) 11

HSC 01

(4) (b) An aircraft flying horizontally at ¥ ms™ releases a bomb that hits 4
the ground 4000 m away, measured horizontally. The bomb hits

the ground at an angle of 45°  to the vertical.

L

Assume that, # seconds after release, the position of the bomb is given by

x=Vt, y=-5£.

Find the speed ¥ of the aircraft.

200 ms™ (to the neatest integer)
g
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HSC ‘99

(7) (@) A cricket ball leaves the bowler’s hand 2 metres above the ground 8
with a velocity of 30 ms™ at angle of 5° below the horizontal.
The equations of motion for the ball are

#=0 and j=-10.

[
4

o= X

Take the origin to be the point where the ball leaves the bowler’s hand.

(i) Using calculus, prove that the coordinates of the ball at time ¢ are given by

x =301 cos(SU), and y=-30¢ sin(5°)—512 .
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(i)  Find the time at which the ball strikes the ground.

0.42 sec (102 d.p.)|

(iii)  Calculate the angle at which the ball strikes the ground.
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(6} (2) 8
v A

A particle is projected from the point (0, 1) at an angle of 45% with a velocity
of ¥ metres per second. The equations of motion of the particle are

¥=0 and y=-g

(i) Using calculus, derive the expressions for the position of the particle at
time 7. Hence show that the path of the particle is given by

2
y=1 +x-—gxﬁ.
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A volleyball player serves a ball with initial speed V metres per second and angle of
projection 45%. At the moment the bottom of the ball is 1 metre above the ground and

its horizontal distance from the net is 9.3 metres. The ball just clears the net, which is 2.3m
high.

" (i) Show that the initial speed of the ball is approximately 10.3 metres per second.
(Take g=9.8 ms"")

(iii) What is the horizontal distance from the net to the point where the ball lands?
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P - P

A particle is projected horizontally from a point P, # metres above O,
with a velocity of V' metres per second.

The equations of motion of the particle are ¥ =0 and y = —g.

(i) Using calculus, show that the position of the particle at time £ is given by

x=Vi and y=h—%gtz.
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A canister containing a life raft is dropped from a plane to a stranded sailor.
The plane is traveling at a constant velocity of 216 km/hr, at a height of
120 metres above sea level, along a path that passes above the sailor,

(ii) How long will the canister take to hit the water? (Take g =10 m/s*).

t:2\/gs

(iii} A current is causing the sailor to drift at a speed of 3.6 kin/h in the direction as
the plane is travelling. The canister is dropped from the plane when the horizontal
distance from the plane to the sailor is D metres. What values can D take if the
canister lands at most 50 metres from the stranded sailor?

239m <D <339m
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(4)(b) An aircraft muabm horizontally at ¥'ms™ releases a bomb that hits
the ground 4000 m away, measured horizontally. The bomb kits
to the vertical.

the ground at an angle of 45°

.u&mﬁﬁ.o that, 7 seconds after release, the position of the bomb is gven by

x=Ft, y=-5£
Find the speed ¥ of the aircraft. |
A2 %000 . = vt &.
1= B
i . \ ésﬁ; & %/
*oE Y =10t -
! , ET/#/
v ot |
vz Loov
200 wis~!
HmWE : ” - }
. _mOo ms” (to the nearest wﬂomw&
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(7) (2) A cricket ball leaves the bowler's hand 2 metres above the ground 8 @)  Find the time at which the ball strlkes ﬁ.am ground.
" with a velocity 0f 30 ms™ at'engle of 5% below the horizontal. .
The equations of motion for the ball are _ . &n -1
$=0 and $=-10. . - : .
=0 emd Y | . | -1= 0SB - 5t

Mt sotsin(s) =/
Bt 30t Sinl5)- T =0, , _
—30ms t ] 2008nt — 4B

tr /o

> on.%2¢ o/ =099

T o.ﬁ.s,\

Take the origin to be the point where the ball leaves the bowler’s hand. (i)  Caloulate the angle at which the ball strikes the ground.,

@ Using o.&q&ﬁ. prove that the coordinates of the ball at time ¢ are given by o ) i
A _ L o= 300 ~308m5 - (0(0 .ﬁ&

” . -206inG - VH
*Z 300%7 o =-30stnD Mb&. _ . . |
: y\n ! S ) - tand = Lﬁ
A2 50twsh 4t y = -wtsing -9t T il |
. V9 .
*

o
n

Huuesmﬁ? and y=-30sin(5°) 5.
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A volteyball player serves a ball with initial speed V' metres per mnnoua and angle of
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(iif) What is the horizontal distance from the net to the point where the ball Jands?

_ 9.8 Rt
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- : : - ] - ' A, canister containing a life raft is dropped from a plane to a stranded sailer,

The plane is traveling =t a constant velocity of 216 km/kr, at 2 height of

120 metres above sea level, along a path that passes above the sailor. .

(&) How Iong will the camister take to hit the water? (Take g =10 m/s?).
Y=~ 4 120, . _

4o

7t =120 / |
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: t 20 g,
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(iti) A currentis causing the sailor to drift at a speed of 3{6 g in the direction as
\ ’ \ ) the plane is travelling. The canister is dropped from the plame when the hotizontal
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239m <D<30m




