2.1 MOTION

HW/Study Packet Solutions
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1. An object has a displacement of -5 m. It moves a distance to the right equal to 15 m and then a

distance of 10 m to the left.
a) What is the total distance travelled by the object?
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b) What is the final displacement of the object? .
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¢) What is the change in displacement of the object? _—
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2. A student walks a distance of 3.5 km from home to college. He returns home via the chip shop,
covering a distance of 5.5 km. Find the total distance he was walking and his displacement from
home at the end of the day. . -
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3. Calculate the average speed in ms™ of: ' B
a) a sprinter who completes 100.0 m in a time 10.0 s
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b) a marathon runner who takes 2/, hours to run 42 5 km. '2_;0—__.5% % 3.4’9.95 = &100<
- AS _ 4254 ey ' [y
Mae = 227 “Qien
. Starting from home, a jogger runs 4.0 km. She returns home after 20 minutes. What is:
a) her average speed? [ —
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5. The speed of light is 3.00 x 10® ms™. Calculate:
a) the distance traveIIed by the light in 1 complete e_grth year. s < .t
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b) The time taken, in minutes, for the light to travel from the Sun to the Earth, a disfance of 150
million km. q o
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v 6, A cyclist travels to work at an average speed of 3.0 ms™ and returns home for tea at an average
speed of 9.0 ms™. Calculate her average speed for the whole journey. (The answer is not 6 ms’ )
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V&7, The diagram shows the movement of a smoke particle in a
Brownian motion experiment.
(a) Use a ruler to find (measure it properly!):
(i) the total distance moved by the smoke particle in
going from A to B.
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(ii) the displacement AB. 01
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(b) If it took 1.20 s to travel from A to B, calculate

(i) the average speed (ii) the average velocity of the smoke particle.
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8. An electron enters a tube as shown at point P. How long does the electron spend inside the tube? ,
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9. Sketch the shape of a tickertape chart produced from a tape attached to a trolley moving:

a) with a constant acceleration
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b) at a constant speed -
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c) witha consFant deceleration
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/210, The diagram shows the positions of a line drawn on an accelerating air track glider every 100

* milliseconds. The scale of the diagram is one twentieth that of the real situation.
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a) How far did the glider move between:
i) Positions 4 and 6 ? ii) Positions 10 and 12 %——emee—rre
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b) Write down the average velocities of the glider between these two sets of positions.

@ Nae = oF =230 :";55""5-‘] [ G, =53 = oreo -

O ooy in? At Jepxie?

¢) How long did the glider take to accelerate from position 4 to position 10 (or from position 6 to
? , . .
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d) What was the acceleration of the glider?
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11. An object is travelling in a circular path as shown, starting at A 50ms’
and going through B and C. The radius of it's path is r and it N ' '

take a time tto get from A to C. It's speed is a constant 5.0 ms
' and initially the object is heading due north.

Determine, in terms of appropriate variables...

a) how far the object has travelled gomg from A to C.
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b) the displacement from A to C.
T e ¢ acue —N
Digs Tci‘TIE ,2‘(3' iy <= 2 m BAST &

c) the time taken to get from A to B.
te =2t

d) the change in velocnty from Ato B
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e) the change in velocity from B to C.
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f) the change in velocity from A to C. ,
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g) tr_\gaverage _acceleration between A and B.
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h) the average acceleratlon between A and C.
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Determine the direction of the force(s) ) acting on the object (if any) at points A, B, and C.
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12. Calculate the acceleration of an airplane if it accelerates from 15.0 ms™' to 80.0 ms™ in 1 minute.
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x v @13, Calculazte the time taken for a car to increase its speed from 5.0 ms-1 to 25 ms™” if its acceleration is —~
2.0ms™.
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V4> 14, A car accelerates away from traffic lights with an acceleration of 5.0 ms™ for 6.0 seconds. It then
brakes with an acceleration of —3.0 ms for 2.0 seconds. What was its final speed?

BART s wr=utat = 0+(B.00€0)= 30, me™ = U fw Mot 2
PART 2 ar= Lteat = 3o 430020 = 2dpe |

15. A small steel ball of mass M is dropped from rest into a long vertical tube that contains oil. The
sketch graph shows how the speed v of the ball varies with time ¢.
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a) Explain how you would use the graph to find the average speed of the ball between t = 0
and t=H4.
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b) The gradient of the graph at t = t1 is k. Deduce an expression in terms of k,.M and g, the
acceleration of free fall, for the magnitude of the frictional force F acting on the ball at t = t1.
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16. A ball of mass 0.25 kg is

v/ms™! 30.0
projected vertically upwards from
the ground with an initial velocity
of 30 m s™. The acceleration of \
free fall is 40 m s, but air 25.0

resistance cannot be neglected.
The graph shows the variation

c) State and explain the magnitude of the frictional force acting on the ball at t = t2.
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Determine, for the ball at t = 1.0 AY = - \ ,
s, the acceleration and the 25ms \
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17. The v-t graph shown is for the vertical motion of a . ! & AN mpx , JM‘H_ 26NS
person who jumps from a helicopter and a few Wthlm G’)e )
seconds later opens a parachute.

a) When does the parachute open? Mark this point
on the graph and explain your answer.

At t, Inliade d on the Qm(ph.

O e ingtaut before the parackute
Opens, e person Is ok Hheir K
Mosimum Speect, But the perden ‘
did not- adeve Yermuival velo ity befow deploying The pauackute.

b) When does the force of air resistance reach a maximum? Mark this point on the graph and
explain your answer.
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c) Is the air resistance force constant? Explain.

No! Because Fxn, F vaes Constaily bn Hha orhation.




v118. This problem is about cars driving along a straight road.

a) Complete the table showing the speeds of a car at 1 second intervals from starting out, if the

acceleration of the car was 5.0 ms?, and-sketch-a-graph-ef-speed-vs-time-for-the-car—

- T;me 0.0 1.0 20 3.0 4.0 5.0 6.0
SP;,? 19050l |15 [20 | 25 | 20
/ ms
b) Repeat for an acceleration of 8.0 ms™. .
T;me 0.0 1.0 2.0 3.0 5.0 6.0
Is
ff::_? 00 I go | 16 | 24 |40 | 48

¢) Sketch a graph of data from both tables on the graph.
Clearly label the graphs ‘a’ and ‘b’
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d) Deduce, using data from your graph, that the car in part (b) travelled further than the car in part

(a) after 6.0 s. '
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~Hv 49. Use the distance-time graph to find: a) how far the body has moved after 10 s
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~ W 22. The graph shows the result of studying a wm s~ (L)

-~ sprint start. Ui)
a) What, in m.p.h., was the maximum velocity 10 oI Y T ¥ R
reached? (take 1.0 ms™ to equal 2.24 a HT JAL A =
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b) Calculate the acceleratlon of the sprlnter in ms?

i) as she leaves her biocks. ii) after 2.0 s.
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0 23. The graph describes the motion of a train moving in a speed- restricted area and then accelerating as ’

—— it clears the area. You are to calculate the total distance travelled by the train in the 40 s shown in two
different ways.

ums' 30r -‘»I v
f
- A 1
, ¥
i o .
\ g v
0 40 t/s

. S

a) Use the average velocity of the train during each 20s interval to calculate two separate distances
and add them together.
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b) Find the number of squares under the graph and the distance represented by one square.

ARZA(T) = IOx20 = 200 m.
AeeA B = (10x 20) + 3 (20x 20) = 4oOw
CACARTA = AZEAQ) + Alzp @)

= 200 + YOO
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v 24. At the instant the traffic light turns green, a car that has been waiting at a junction starts ahead with a
~~~constant acceleration of 2.00 ms2. At the same instant a truck, travelling with a constant speed of

18.0 ms™, overtakes and passes the car.
a) How far beyond its starting point does the car overtake the truck?

foR THE cpe: 5:54'61% cqueit: la‘tz-l'v%

Foe e TRuck: s =rt So, + = 2'\{ 7.@_‘8.92 - (905 AnD At t= (805
.00 s= 324m
b) How fast is the car travelling when it overtakes the truck?
o= A"é S A= ot = (203080
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X c¢) On a single graph, sketch the position of each vehicle as a ,65[/’/
function of time. Take s = 0 at the junction. 20 AP £,32¢)
1S & Tooek 1S <Al ol /(/
0 0 O ol TROCK L/
- EA 4 S=A - ’y d
& (08 36 . )ad
10 &0 I5) B che > e A7 7
5 | 2% | 225 | <=%at L -
I8 ¥ 224 )4 32‘} ¥ o 0 20
o) 260 1400 | t/s

SOME SAMOLE DA PoivTe Rz T Grapr.. 7

AW 25. At t=0 acar is stopped at a traffic light. When the light turns green the car starts to speed up. It
¥ — gains speed at a constant rate until it reaches a speed of 20 ms’ ! eight seconds after the light turns
green. The car continues at a constant speed for 40 m. Then the driver sees a red light up ahead at
the next intersection and starts slowing down at a constant rate. The car stops at the red light, 180 m

from wher§ it wa% att = 0. Draw accurate a-t, v-t and s-t graphs for the motion of the car.
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v Hw» 26. The graph below shows the variation with time ¢ of the displacement
——s of a car. In which time interval is the speed greatest? Explain.
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> 27. This displacement-time graph is for the motion of a
— glider between two elastic buffers on an air track.

a) From what point on the track is the displacement
being measured?

THe - SOt BETWEEH THE ZOFRERSL,

b) Sketch two more graphs, using the same time scale, showing how the velocity and acceleration

the glider vary with time.
N A cpatH & v vg, t

/ p- 9 é& 1

*

N\ 28. This displacement-time graph is for the motion of a
— ——swinging pendulum. // »

a) From what point is the displacement
being measured?
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b) Sketch two more graphs, using the same time scale, showing how the velocity and acceleration of

the pendulum vary with time.
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¢ 29. Joseph runs along a long straight track, starting from ’

——rest at t = 0 s. The variation of his speed v with time t is
shown. Att=25s, determine:

a) how far he has run 10 A T

ﬁiﬂA TEVWERN GRAH — ’45 @ q 1 T
D s = 1(on0)+(ox15) = 260M /§ f{ ,« Vi
b) his instantaneous speed RE

BeAD THE o1 at 325 N

¢) his average speed since he starte 0 NNy & e
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_ d) his instantaneous acceleration
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e) his average acceleration since he started
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v Hub3o_ The graph shows the variation with time f of the ./ s
—.  ——velocity v of an object moving along a straight 8
line. Forthe time interval 0 < t < 6 s determine:

A

a) the dlsplacement of the object.
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b) the average speed of the object™
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./ w 31. A 0.50 kg cart is moving along a "“""'L : @»f"&
- —— horizontal track. The graph of velocity v, 10 - 0 O O
against time ¢ for the cart is given: 0s L‘* o By, e e
137, ;";,_‘ N ‘ : 4:"4_ -./_Jh*ll.‘
e e e e 1
a) Indicate every time t for which the 01 tf 1“§"*"“1"3,::1,::;::::3,:‘2,"71{“"*‘1,::;:::::
cart is at rest. ' I8 it it T Y O S ‘L% T Lt
Vi=Oms™ at F‘t‘4 e 18s J SR N O A S B S
' T NA=) o U A0 O
b) Indicate every time interval for which ~** - e
the speed (the magnitude of the g 2 25 S0 A
“velocity) of it is increasing. TORPTIIIIIIT ;*\#{ T3 B O O
st=4-9s (g-20s5 | |
c) Determine the horizontal position x of the cart at t = 9.0 s if the cart is located at x=2.0 m at t= 0.
-F-:%" [(D“'f‘S)c 4281-’»7.,(4%0,8)’—"*/'6“: T":L V —
-2 (4.9¢): AR = 4 (6x|0)= -25w.>F, |
. = e - =
S0, Anac DicPuacenmnr 16 B+ 5+ 8= +2.0+16+72S 2 *lim
d) Find the maximum acceleration of the cart and determine the time(s) at which this occurs.
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, w» 32. The graph shows the variation with time ¢t of the velocity v of an v [[ ' ?
—— object moving along a straight line. On the same graph, sketch the . '
variation of time ¢ of the acceleration a. |
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¢ 33. A projectile is fired vertically upwards and reaches a height of 78.4 m. Find the velocity of the
——projection and the time it takes to reach its highest point.

- L
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‘. 34. A stone dropped from rest down a well takes 1.9 s to hit the surface of the water. Calculate the depth

— of the well. ., 2
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¢ 35.°A stone is thrown vertically upwards with an initial velocity of 29.4 ms™ from the top of a tower 34.3 m
——high. Find:
. a) the time taken to reach the maximum height.

NI slulv | alt N utat |
T 4l ez Al o [as | e > 4= Af-U _0-=29% _ = f
: a ~-9.¢

b) the total time which elapses before it reaches the ground. -t
TIME TO GET  BACC Do TO LUHERE 1T WAL TRROWN = 3.005 = 12
NOw, TWWE 1o GEY AL THE WAy TO THE ZOTTOM = ‘ﬁ

slu | v]alt ceutdat? So, ToMA TIME
-343‘ 224] - [-a8t] ? ‘t~0t0f2,4,90 t+tz*t3 2 004 .00+ 400

= (3 q
¢ 36. A small iron ball is dropped from the top of a vertical cliff and takes 2.5 s to reach thé sandy beach
~__below. Find:

. a) the velocity with which it strikes the sand.
sl ulv/]al ars u+at

— I O I(Q’;) l 'qagll 2.5 =<’q'8')<2‘5> = "QSMS'\

b) the height of the cliff.

2 ~

&= y't*"éd"t 2:“"1+Ed5 =
a2 AS = 0
= L (-2.81)(25) Za Apiry !

= 25 Ol -2
2(-9.81) L’Z MX

v ¢ 37. A particle starts from rest and moves in a straight line with a constant acceleratlon unt|I it reaches a
———velocity of 15 ms™. Itis then brought to rest again by a constant retardation of 3’ s? Ifthe particle
is then 60,m from |ts starting point, find the time for which the particle is moving. ‘

L PART PlobiEer - - ,
~ O _slulvlialt @S,u\vlalt
s, | o [vfi5] = | ¢ 5,1 15 1 I-zoi’cm
5= @g)t,: 154 =754, N=uP2as
- 7—_ - =
Now, S +5,7600M= 1.5t,+25.0 > S, " -zo 375w,
o t=30s (ard §,7225w) MD 1,=50s . =4, +t1 r ]
¢ 38. A car brakes with a deceleration of 2.5 ms? (an acceleration of —2.5 ms2) Calculate the distance it
» ——needs to stop, if its initial speed is
a) 20.ms™ , b) 40° ms
slulv|alt slulv]alt
” [+2o‘0,-25‘- ?}+ [ l 5‘»
I\IZ: “+Zas " = ‘\fl-ufz 02'40

—
-

A > N o=
8= vEU _ 02120 24 2(-2.5)




39. An antelope moving with constant acceleration covers the distance between two points 80.0 m apart
-——in 7.00 s. Its speed as it passes the second pointis 15.0 ms™.

a) What is its speed at the first point? ;
61Ulﬂflﬁ<l‘t‘ S:@ﬂ)t-; U= 25 _+
t800] 2 [{50| | 20 2 t -

2(60.0) _ [s.0

(730 s
= 1.86 Ms"z

~

b) What is its acceleration?
=11+ = = A/-U - +15.0-7.86
Al = U GL{ A BV e
[LO2 ms-

40. One type of airplane has a maximum acceleration on the ground of 3.5 ms™
For how many seconds must it accelerate along a runway in order to reach its take off speed of _

- a
) 115 ms™
4|u|v|a|‘t V—u+at
o [+ns 435 [ 2 S 4= AU 415 _[23<]
(33) A T 2o ]

b) What is the minimum length of runway needed to reach this speed?
L. Ut 248

c = L/,g/‘t{l— a‘tl - ’\f-H.l) )
ED » g= il

= 5(25)(29)° @ :(&51‘33‘)
(2= 1acom | :'@ ;{sa S [@(

4. An airplane travels 420 m down the runway before taking off. It starts from rest, moves with constant
—acceleration, and becomes airborne in 16.0 s. What is its speed, in ms™, when it takes off?

S Ul va
t420] o | 2 | = lleo

s=(t)t s - 2sou= L) (53’“5 )

42. A bullet travelling at a speed of 110 ms™ penetrates a tree trunk to a depth of 65 mm. Calculate

~a) the impact time of the bullet
Shsta et ste)t [ |
T 5% 67 + U0 ? 9
Fone ° \(IQubz’) = + = 12s Z([QS*(D > L2x10 S ‘
APFULL T o
b) the deceleration of the bullet. 5
v=utrat 7'+2451 Q= ut +Sat
- L,.. ! -
> 0= '\-f-_-tg- D >Aac- ‘Vii*‘»- &N > ac %z’(s—uf) L

19wio3 3
- 4 2 2(65%10%) :
(RIS S RO



43. Electrons in a particle accelerator are moving at 8.0 x 10° ms™ when they enter a tube where they are
——accelerated to 6.5 x 10°ms™ in 3.0 x 107s.
a) What is their acceleration in the tube?

slul~vlalt Af= U tat . .
a 7 Teoudeoncf] 7 {Zexio™ o a-u _ 65xI0°= 3.0x0
(1ax10?) - +t 7 7 3oxo?
-_:\ +1ax10' MS‘LT

b) What is the length of the tube? .
2 ( &= N4 o
- &=ut+iat ©on C/Z )‘t ]

— @.ox165(20x07) + 5 (12 x10* 30we?)* - GSHELBONS 2 1,67)
Z
== b | {iin]

R |
_ 2 2 S 1S
@ NEut2as D S == ——m
44. An electron moving at a speed of 1.30 x 10° ms™ travels 20.0 cm through an electric field. It leaves in
~the same direction with a speed of 9.30 x 10°ms™. Find:
a) The acceleration of the electron while _IE. is in the electric field.
s |l u | v oa | 2,2
=ut+2a%
X 20x(0% [#9,20% (05 A 0 2
16200 [.20x107 L2 | nzu®  (4,240%9~(.30 % (0%)

(212x0™) y\ > as 75 P
- = 2.02% 10 ms?

b) The time it spends in the electric field.

—

by - 2
Vst o 78 @ ssutitat
Y => -t = T L»/ :> { - uZi Salue M ,uad}"tfﬁc.l., .
+ , : vy
;(4,30%(@-&.30‘/105) - 2(&.200) Gre oh tha QMWl_fwﬁ( by
't - 2.12)‘}%‘1' ) \'3‘”(0%_"(430“05)* -t: 3,39x(07 'S .
l = 237¢0 7S l 3¥Fxc s [ (\'-' )
4 The human body can survive a negativé acceleration trauma incident (sudden stop) if the magnitude
—~ " of the acceleration is less than 250 ms™ (approximately 25 g). If you are in an automobile accident

with an initial speed of 88 km/h and are stopped by an airbag that inflates from the dashboard, over
what distance must the airbag stop you if you are to survive the crash?

slulv]a |t Bo by oy b 24 4 s
e [t | o \—25o [ — [or Ve X 3a0s
2_,,%:%as > < = _*_’f:_tfﬁ ,O_Q"_Q_‘f_‘*:a 2 m ‘

A u A 2(_25.0) :

13



¢ 46. A car driver, traveliing in his car at a steady speed of 8.0 ms™, sees a dog walking across the road
»* ——30.0 m ahead. The driver’s reaction time is 0.20 s, and the brakes of producing a deceleration of 1.2
- ms% Calculate the distance from where the car stops to where the dog is crossing.

S | u |l N al| T IN 6.905, THE CAR TRAVELS |
#2020 [+80 | o l-(,z l vz 8S > as=vat =(BD)(0.7D
. at = !'éM'.

Atz U+ 2as

2
S a- atedt. 080 _ 26Fm. Now 2%Fmtlbm = JB3IM
ZA 2(-1.2) WHes IS ]T,%u Frort THE DOG, ‘

I, 47. Consider a speeding motorist travelling at 140 km/hr along a highway. A police car travelling at 180
———km/hr is chasing him but is 10.0 km behind the motorist. How long does it take the police car to catch
up to the speeding motorist?

|
T OF T AS POULE CHR APPIOACING
@) s THing oF T A 7745'0 € PPIcAC _
A= 18D lamk™! W= 140 kb’ THe MOSTOLUST AT A= 40 lemn”,
AS - A4S _ [0 kn
o = £22 2 t=== = /
k-————-\ lm  ——) ‘/IAZM ~E > A Vs 40 L r
= .25 hr
— I ) & M\k\i .




48. ' A ball is kicked horizontally off a 15.0 m cliff at a

—— velocity of 12.0 m/s as shown. Find: v=120ms
Ny
a) the time of flight of the ball. [1.75 s} 15.0 m N ~
TIMETD FAWL \SOm N
AN
S=5gt? % + = iQS '2('50) Ljiii | \
A e NN
. J
b) the range of the ball. [20.1 m] 2 N
V= N, = conglact = 12,0 i BN
— ! !
Ny =85 o AS= v, at = (12.0)(179) ' B
o w : !
204 &So
c) the velocity of the ball at impact. [24-Tms™ at 55:3° below +x axis]
: vy
-~ /sz IQDy\,\g +ano = Ny
~1 /4
= 4+ 295 > e 12gs” > o tan ()
(225)(s D)’ = tar(125) { o5.0°]
= TS5 ms™ -

2o N (2 mf"-) 2{20? Ms—’g

49. The same ball in the previous exercise is now
initially kicked at an angle of 30.0° above the

v=12.0ms?

horizontal. Find: 'Y \
. o __ 600 AW
a) the time of flight of the ball. [246s) Vay=UsiNIO = 6EOMS |
TiME 0Pz (RS = 222 2L S0 | T eos30% = 104ms”
TIrE DL Jc-F: mg\ ” 1, 280 |
A TOTAL T\PE = .85 fqég(@|3
- b) the range of the ball. [25.6 m] v
Vg = e S Uyt
= (e.)(249 [ Z5.c m|
c) the velocity at impact. [20. 9ms at 60.3° below the +X ams]
-1
/\).x: Vpy = 104 wme N (,\J»yz_mfv ) "
NGE U 288 D = (10474 12,15 )
vyz {285 = (261,80 (16, %>> 2 209 ms! S
= |B.155 s
d) the maxnmum height of the ball. s tahan Yy=O
L,Q + S
- A= 25 N 1
S = “_2.“_: - 18267 s LM
9 2(-9.9) —_—
LAY HEET = (€.04 L&Y = [ 16.8m ]



horizonmial distance / m

50. A sphere is projected

-—— horizontally. The sphere is 0 0.5 1.0 15 70
photographed at intervals of s Sy -
0.10 s. The images of the R S N
sphere are shown against a N
grid on the diagram. Air 02 -

resistance is negligible.

(a) Use data from the diagram 041 ‘ o
to determine the acceleration

of free fall. [9.7 ms?]

FRom FILST To LAST PoINT TRKES o6
b,0%, DISTANCE OoUrRED (S ook .
l .?‘ 5 M. ‘ 2 ’ ;;1

\ - vertical distance / m 1
Ueing S tot 10

Sos 28, 20139 _gRorme

t* T (oeD)*

e
i
L

— - b ] )
(b) Determine the speed of the "l QFms J e
sphere 1.2 s after release. '

e S

[12 ms™] fo. e 1.3-
A s y{ + X
= CC?.—'PX! ,Z'“) 16
' N : -
- t [réf)q‘ NS ! \ 2 M S -lgj' .

(c) On the grid, draw the path of the sphere assuming air resistance is not negligible.
clope 1o Seger at all parts and m Lavser
2ot pavbla,

51. A golfer hits a golf ball at point A on a golf course. The ball
-——lands at point D as shown on the diagram. Points A and D
are on the same horizontal level. The initial horizontal

component of the velocity of the ball is 20 m s™ and the

initial vertical component is 30 m s™. The time of flight of
the golf ball between point A and point D is 6.0 s. Air

resistance is negligible. Calculate:

a) the maximum height reached by the golf ball.
TiME TAEN T RBACH MAIMUM KR et

<= U_‘fg-t» = %3.(2,0> = 4SM‘

b) the range of the golf ball. [120 m]
_ S & eaant
Uty SVt

<t
= (20Y6,0)

]
LY

D

i

::-l 1 20m l | 2



52. A girl stands at the edge of a vertical cliff and throws a stone vertically

upwards. The stone leaves the girl's hand with a speed v=8.0 ms
Ignore air resistance and determine:

1v=80ms”
a) the maximum height reached by the stone. [3.3 m] I
%/ G + 228

o . ‘ |

_ c- =0 (B | 2 0pm =] 220
24 208Y) |
b) the time taken by the stone to reach its maximum height. [0.80 s] ‘
- 29 — 23
a. O e SEH.

¥ SlighH cliff et
= O,825 =! O.g2¢ ! OANs s Ltrazxfcd o
methad Uled .
c) The time between the stone leaving the girl’s hand and hitting the sea is 3.0 s. Determine the
height of the cliff. [21 m]

LWHEN GoiNG DOWN, A= -8.0me™ o
\T TAKTS 2.0-\& O bR
- TT CER

o pt+ hgtts BOOW+HA (9= 10,81 m = [2Im)

53. A ball is projected from ground level with a speed of 28 m s~ at an angle of 30° to the honzontal as
—— shown below.

AT EVeE OF CLIFE ApD
= 4 e 10 TeAyel FentA £DRT oF

) -
.

/40/;;11 Ih

A3

16m

<

There is a wall of height h at a distance of 16 m from the point of projection of the ball. A|r resnstance
is negligible. Calculate the initial magnitudes of:
a) the horizontal velocity of the ball;

, : [24 ms™]
Ny = NVCose = (28Ycos 26°)

= ('ZL% Ms'“'ﬁ(”

b) the vertical velocity of the ball.

[14 ms™']
'\)3 = N Ene = (28> AR :'«‘700)
c) The ball just passes over the wall Determine the maximum helght of the wall. [7.1 m]
< ~
Tive o rexch vt UxF ESRE = =z -},Jé« = 0,6%¢
Mo &

2 e -\ =
o= u‘f-\-—‘i@-t": (\4)(OEF) + 1(@1',3',)(5.61‘)
= ’8}’\/\ - ’?‘.Q—N\{ o < ,wz" ~~-{’;*5w€»..m"§’”? 3

Qe psed &
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