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PHY1010 Introductory Physics &1/9/2&)
Tutorial Sheet 01 ’.

Vectors s @(

01*. A displacement D of 100m from the origin at an angle of 379 above the x-axis is
hree successive displacements: d, of 100m along the negative x-axis,

the result of t
d, of 200m at an éngle of 150° above the x-axis, and a displaceg.nent q,. Find ds. "r,‘ e
[355m, 353.5] \

02*. Find the direction and magnitude of:

(i) the vector sum A + B [10.22m, 145.16°] s

(ii) the vector difference A - B, [49.56, 157°] and %

(i) the vector difference B — A. [49.56m, 337°]

03*. A particle undergoes three successive displacements in a plane as follows: ‘('L
rection 60° north of east. B \

4.0m southwest, 5.0m east, 6.0 minadi

Choose the y-axis pointing north and the x-axis pointing east and find

i) The components of each displacement, ‘
The components of the resultant displacement, [5.17m,2.37m]

The magnitude and direction of the resultant displacement,

[5.69m,24.63°] and
iv) Graphically show the approximate displacement of the particle.

of two force vectors A and B has a magnitude of 150 N along the

with the positive x-axis, find the
component of A is equal to
[120N, 142.48°)

04*. The resultant
y-axis. If the force vector B makes an angle of 60°

magnitude of B and the direction of A, given that the x-

—-60 N.
ment A the result is a displacement C

d C, = +4.0cm. Displacements A
only half that of B.

05*. When displacement B is added to displace
3.0cm, C, = +6.0cm, an

that has components Cy =
B are in the same direction, but the magnitude of A is

['11 2, 4/3]

and
Find the components of A.
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06. The three vectors A, B, and C are as shown. Find the magnlitude and direction of
a vector D which when added to these three vectors will glve a zero resultant.

180m B
A2iom” | As0
__Aziom lA’(' -

-

=™ 169
0 1om ¢ [73.36 m, 260 ]

07**. .
A man pulls a poy With a force of 70 N along the positive y-axis, while a boy

pulls it
With a force of S0 N, making an angle of 8g° counter clock-wise with the
positive y-axis.,

(N I
N what dlrect{on should a secong boy apply a force of 60 N. so that the

he positive y-axis?” Hint: two values are possi
) A 7 s sible.
{ii) Find the magnitude S
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Tutorial Sheet 2 2019/20
ly Accelerated Motion &
Projectiles.

pHY1010
Uniform

ph of a runner is shown in the figure.

01. The velocity-time gra
the acceleration of the runner at

w far does the runner go in 16 s? (if) What is

(i) Ho
[100m] [4m/s?,—2m/s’]

t=25?Andatt=1ls?

4 g 1 12 16

0
1(s)

02*. A truck travelling at 22.5 m/s decelerates at 2.27 m/s?.

(a) How much time does it take for the truck to stop? [9.91s]

(b) How far does it travel while stopping? [112m]

t travel during the third second after the brakes are applied? .

«(C) How far does |
[16.8m]

gh cliff, and 2 s later another ball is thrown vertically

03**A ball is dropped off a hi
. How long will it take the second ball to

downward with an initial speed of 30 ms™

overtake the first? [= 3.88s1]
ile 35° above horizontal with an initial velocity of 200 m/s.

04*. You fire a project
is the time of flight of the

y 300 m below the launch point. What

It lands in a valle
ange of projectile? [25.8s,4.23 x10° m].

projectile, and what is ther

05. A coin is projected at an angle of 53° above the horizontal from a point 15 m

above the ground level. It reaches the ground at a horizontal distance of 40 m from

' the launch point.

s in air (ii) the velocity with which the coin was projected.

Calculate (i) the time it wa
3 7285,17.8m/ 5]

Vo

1151“ 40 m
\ : =
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cessive half-kilometres in 16 and 2q
n to be uniform, find the furthe,

seconds respectively. ~Assuming ‘the retardatio
distance the train runs before stopping. - [667.4 m]

06**, A train approaéhing a station does two suc

07%*, Suppose you have a car with a maximum acceleration of @ = 6.0 m/s? and g

~ maximum deceleration from braking of a = -8.0 m/s*. We want to find the minimum
time it would take you to start from rest, cover 500 m, and come to a stop at \thé
500 m mark. You do this by accelerating as much as possible for a part of the 500
m, followed by a perlod of maximum deceleration to the final stop.

Find the minimum time. [17.15]
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pHy1010 Tutorial Sheet 3 2019/20

Newton’s Laws of Motion

elevator. (The scale reads the force

d on the woman). What does the scale read when the elevator is
ward at 3.65 m/s? ? [605.25N,276.75N]

o1*. A 45 kg woman stands on a spring scale Inside an

with which It pushes upwar
accelerating (a) upward at 3.65 m/s?, (b) down

f 450 N'pushes on a 20 kg box

02*. When a force o
f the box up the incline 450N

as shown, the acceleration O
Find the coefficient of sliding friction s

s 0.70 m/s%.
_petween the box and the Incline. [0.363]

03*. The rear side of a truck Is open and'a. box of

mass 20 kg is placed on the truck, 4 m; away from

the open end. If the. truck starts from: rest_ with an -

acceleration. of 2 m/s2 on a straight road, find the r“ 20kg | —» |
\

distance the truck will travel-when the l:‘;ox will faIl off

l
J

«— 4m

from the rear. Given z=0.15. [15.2m]

04. Two blocks with masses mi: = 3.2 kg and mz =
4.1 kg are touching each other on a fr

table If the force Fis equal to 6.8 N, '
f the two blocks, and ¥ [m

ictionless

(a) what is the acceleration o

(b) with what force does m; push against mz?

(c) Repeat (@) and (b) if Fis in the reverse direction

and pushes on mz rather than on mi.

[0.932m/s] [3.82N] [—0.932m/5”] [2.98N]

ure pushes a block of mass M, which in turn pushes a block of

05*. The force F in the fig
rting surface. If the coefficient of

iction between M and the suppo

mass m. There is no fri
friction between the two blocks is u, how large must\F be if the block of mass m is not to

aipr F=(MAm)E
7} i F M m

— H

NN
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06 % A Block takes twice ac Jomg to cide down an inclined plane that makes

with the hotizomtal g it does to f21] freely through the same vertical distance J.

What ie the cocfTicient of kinetic frictios?

07, The

#=0.15, Find the ter

IT= 114,680

1 angle o

’_,/.—ﬂ,iﬁ-;

0
/i

two boxes have identics] masses of 45kg. Both

vion in the tie cord and the

“=1.078m/e’ |

experience 3 sliding friction fo

rce with
acceleration of the boxes.
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 as it reachies the point C. The length of the wire

pPHY1010 Introductory Physics 2019/20
Tutorial Sheet 4 Work and Energy.

a well though a height of 3.0 m at a rate of

01. A pump is needed to lift water from

0.6kg/min. What must be the minimum power of the pump in watts, and in

horsepower? [ Power = 0.294 watt or =3.94x 10" hp]

02. A bead of mass 15¢ is sliding on a wire. It has a speed of 2.0m/s at A, and it stops
from A to C is 250cm.

How large an average friction force opposed the motion of the bead? [ f=0.0296N]

03.A sté (Mﬁcl\ weighing 12N is pulled up an inclined plane 20° above the horizontal by

a const*tmt force of 7.35 N which makes an angle of 10° above the inclined plane.

The block starts from rest and is pulled 2.0 m along the inclined plane.

The coefficient of friction between the block and the inclined plane is 0.20.
Determine: (a) the work done on the block by the force, [W = 14.48J ]
(b) increase in potential energy of the block [APE =8.21J]

(c) increase in Kinetic energy of the block, and [KE ﬁ,,a,‘= 2.27J ]\l
P

(d) amount of work required to overcome the frictional force. [W, = W -E=4J]

A

04**. A record skiing speed of 203.1km/h was achieved on a mountain slope inclined
downward at 51°. . At this speed, ‘the force of friction on the skier ( air and sliding
friction) balances the pullnof\&ity along the slope, so that the motion proceeds at a

constant velocity.

—_—
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i ssume that the mass o )
ich gravity does work on the skier? A
is the rate at which g
(a) What is t

- V. 3 ‘ 83 /S,

What were the original speeds of the man and the boy?

[vman—orig = 24277’1/5’ ’ vboy-—orig S 4.83’72 /S]

06*, The frictionless System shown j

S released from
rest. After the right-

[
) _ (=]
hand magg has risen 75 cm, the ~
object of mass (.50
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Tutorial Sheet 5(2019/20)
Linear Momentum & Collisions

the rear by car 2 of identical mass. Both

s sitting at rest when it was hit from
together
d weight of the cars) , 1.6, # =
[18.14 m/s)

01. Car 1 wa
had their breaks on and they skidded

0.7 x (combine

6 m in the original direction of motion.

cars
0.7, find the

If the stopping force is ~

approximate speed of car 2 just before the collision took place.

02**. A bullet of mass 10 g and travelling
at a speed of 500 m/s strikes a block of
mass 2 kg which is suspended by a string of
length 5 m. The bullet goes through the
block in a very short time and the centre of
gravity of the block is found to rise a
vertical distance of 10 cm. What is the

speed of the bullet just after it emerges

from the block? [220 m/s]

03. A billiard ball at rest is struck by another billiard ball of the same mass whose speed

is 6.0 m/s. After an elastic collision the strikin 50 with

g ball goes off at an angle of 2

ginal direction of motion. Find the angle the struck ball makes with this

respect to its ori
[65.4°, 5.44 m/s, 2.53 m/s)

direction and the final speeds of both balls.

breaking into three pieces. Two of the pieces, with

04**, A vessel at rest explodes,
perpendicular to one another with the same speed

masses m; and mz (M1 = 2my), fly off

of 30 m/s. The third piece has mass ;3
er the explosion. [22.4 m/s, 206.6]

= 3m,. Find the magnitude and direction of its

velocity just aft

th a velocity u makes a head-on elastic collision

05**. A particle of mass 7, moving Wi
that the particle of mass m loses (8/9)"

with a particle of mass 2m initially at rest. Show

of its initial kinetic energy in the collision. [fractional loss of KE = 8/9]
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Tutorial Sheet 6 2019/20

belt on a wheel of radius 44 cm. During the time the wheel takes to
01*, A belt runs

coast uniformly to rest from an initial speed of 1.6 rev/s, 29.5 m of belt length

passes over the wheel. Find the deceleration of the wheel and the number of

2 —1 =
revolutions It turns while stopping. [a=~0.12rev/s" 6=67rad =10.7rev]

@ A carton of eggs sits on the horizontal seat of a car as the car rounds a 26 m
radius bend at 16.5 m/s. What minimum coefficient of frictlon must exist between

carton and seat if the eggs are not to slip? [ #=1.07]

@03. A string of length 30 cm has one end attached to a fixed N
point and the other to a mass of 100 g which revolves in a T
horizontal circle 80 times per minute. Calculate (i) the angle of
inclination of the string to the vertical, and (ii) the tension T in
the string. [9=(;2.18° T'=2.10N] . ==

". A 450 g ball at the end of a cord is whirled in an almost horizontal circle of
adius 1.25 m. Its tangential speed in the circle is 8.5 m/s. Do not neglect the weight

of the ball; the string cannot be perfectly horizontal, (@) What must the tension in

the cord be? (b) What angle does the co i
rd make with the horizontal? [T = s
s ? [ 26.4N\v
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' , A train is travelling at 50 km/h on a curve, the radius of which Is 500 m. If the
. distancé between the rails Is 1.5 m, find how much the outer rail must be raised
above the Inner, SO that there may be no lateral thrust on the ralls. [ 6 cm]

07*. A satellite orbits the earth in about 87 minutes If its orbital radius is 6500 km.
Use these data to find the mass of the earth. Given G = 6.67x10™" [5.97x10™kg]

08. A person is held stationary in a rotating .
, e |5 0.6rev/s
drum against the wall by the static friction force = s
exerted on him by the wall as shown.
I
Find the required coefficient of static friction between “J5m |
the man and the surface of the drum to keep him from

slipping downward. The radius of the drum Is 2.5m,
and it is rotating at 0.6rev/s. [u=0.28]

the inside of the

09*. A particle is to slide along the horizontal circular path on
article be

The surface of the funnel is frictionless. How fast must the p
. = 3 . \ rg
in terms of r and 6, if it Is to execute this motion? [ v= p— ]

funnel.

moving,
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PHY1010 (2019/20)

Tutorial Sheet 7
nergy, and Momentum

., Rotational Work, E
01*. A force of 2.2 N acts tangentially to the rim of a solid 52 kg disk that has a
radius of 32 cm. (a) How long does it take to accelerate the disk (rotating about its
usual axis) from rest to 210 rev/min? (b) Through how many revolutions does it
rotate during this time? [83.1s; 145 rev]
02*. A cylinder of radius 24 cm is mounted on a horizontal axis colncident with the
cylinder’s axis. A cord is wound on the cylinder, and a 100 g mass Is hung from it.

After being released, the mass drops 180 cm in 1.50 s. Find the moment of inertia
of the cylinder and the tension in the cord while the mass is falling. [0.0295 kg.m?;

0.820 N]

- A wheel of radius 6 cm and a radius of gyration of 5.0 cm starts from rest and

03*
it reaches a point 40 cm

rolls down a slope., (a) What is the linear speed when
vert i
ically lower than its starting point? (b) How fast is it rotating (in rev/s) at that

time? [2.15 m/s; 5.71 rev/s]

=70 cm) \\'ixc;el

S00g 520g
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PHY1010 (2019/20)
Tutorial Sheet 8
Static Equilibrium

wilibcium when

S1.The Ssie in o figure IS a3t equ

= = 10 kg Find the values of T Tz and mz
rssu—e s puley T 2= —asslsss and  fricdenless
s et moossn changethe tension in the cord

\\’ l

sensions in the cords. [665 N, 1044 N]

(
oA

g3I*=, Th v~ 120 N board is

w

2

~wo rooes as shown. A 400 N

~ne-quarter of the

waight s suspsnced ©
way Som the left end. Find the angle € \
—ade by the left rope and Py, Fr. [14.4° :
1828 N, 380 NI .

oe=_ A uniform ladder 5 m long welghing 200 N is s

c=ning against a fHicrionless vertical wall with its

hzs= 3m fom the wall. The coefficient of static

.

-.:h_- I LT
0.25. How far, measured along the ladder, - Pa—

natyween the bottom of the ladder and the

gound is 0.45
PR - g——————>
c=n = 800 N man dimb before the ladder starts to A

T2

05=. Show that the static friction force between f ‘ A L \

‘ A — . 45°
znd the surface can hold the system l
y ) . i
for the weight of block A given. SRl :

Take p, = 0.30 [T,= 15N, f =27 N]
15N

) ~
7N — ~
f ~ “~
-]
i (7 N~
»
(\ ! !
~ {
- / A y
s
A NS
w >
h".
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s mounted 50 85 to rotate

gh Its centre. A string of
its circumference

06*. A wheel of radius 6¢cm |

about a horlzontal axis throu
negligible mass wrapped round
carrles a mass of 200 g attached to its free end. When

allowed to fall, the mass descends through 100cm In5

seconds. Calculate the angular acceleration of the
wheel, its moment of inertia, and the tension In the

cord. [1.33 rad/s’, 0.0875 kg.m?, 1.944 N]

07.

o A disk Is made to roll without slipping up an

a:c”lne making 30° with the horizontal. If the speed
he bottom of the Incline was 2 m/s, how high up

the Incline wyy
? the disk
travel before rolling back @ =
30°

down
o again.  Neglect rolling friction. Use the
od of conservation of energy. [0.612 m)
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Tutorial Sheet 9. 2019/20
Mechanical Properties of Matter

v

|
1. A force of 20N Is applied to the ends of a wire 4m long, and produces an |
extension of 0.24mm. If the dlameter of the wire Is 2mm, calculate the stress on '
the wire, its strain, and the value of the Young modulus. [6.37x10° N/ m?, 6x107, \

———

1.06x10" N /m*]

2. A 15 kg mass fastened to the end of a steel wire of un-stretched length 0.5 mis
whirled in @ vertical circle with an angular velocity of 2 rev/s at the bottom of the
circle. The cross section of the wire Is 0.02 cm?. Calculate the elongation of the wire
when the weight is at the lowest point of the path. Steel has Y.M.= 2.0 x 10" Pa,

[1.66mm]

\.

mg mv? /It

3. Arod 1.05 m long is hanging from 2 wires A &
B. A weight W is hanging from the rod by a wire. T Te
The cross-sectional area of wire A = 1mm?, and W ‘
that of wire B = 4mmZ.

Where, measured from A, should the wire holding
W be hung so that there is: (a) equal stress in the
two wires, (b) equal strain in the two wires?

Given Ys = 2.4 x 10" Pa and Y = 1.2 x 10'! Pa.
[(a) 0.84m from A4 (b) 0:7m  from Al

4. Two parallel and opposite forces, each of 4000 N,
are applied tangentially to the upper and lower faces of

a cubical metal block 25 cm on each side. Find the

angle of shear, and the displacement of the upper 4000N

<

surface relative to the lower surface. Shear modulus for
the metal is 0.80 x 10 Pa [#~8x107, 2.0x107 m]

5. A glass tube is bent into a U-shape and water is poured into the tube untll it
stands 15 c¢m high in each side. A 3 cm column of alcohol is slowly poured into one
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07. The mast of a sailboat is held by two steel
cables attached as shown. The front cable has
a tension of 5000N. What is the tension in the
rear cable? What force does the foot of the
mast exert on the sailboat? Neglect the weight

d as shown. Find the tension in the tie ropg
N boom s SUPPOTES 460 N, 2400 N,

of the mast. The foot of the mast is hinged
(hence exerts no torque). [3536 N, 6830 N]
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¢ mix. HOW far will the water column In the other side rise?

rwo liguids do N0
720 kg/m’, and that of water = 1000 kg/m’. [1.32 cm]

wde; the
|
Given, density of alcoho’ =

wire LM is fuced at one end, M, to an iron wire MN. The copper wire has

6. A copper i
v 0.000 m 2nd ross-section 0.80 > 10 m!. The Iron wire has length 1.400 m

lengt . '
nd cross-section 1,30 x 10%m*. The compound wire is stretched; its total length

increases by 0.0100 M-

1 copper  0.900m M jron 1400m N
Calculate:

(3) the tension z2pplied to the compound wire (b) the extension of each wire

(¢) the ratio of the extensions of the two wires

r v M. of copper = 1.30 x 10" Pa. Y.M. of iron =2.10x 10t Pa.]

[F = TBON, AL =6mm,AL = 10 - 6 = 4mm, Ratioc i = 1.5:1]

7. A solid weighs 237.5 g in air and 12.5 g In 2 liquid in which it is wholly
submerged. The density of the liquid is 900 kg/m’.

Cziculate (i) the density of the solid (ii) the density of another liquid In which the
same solid would float with one-fifth of its volume exposed above the liquid surface.
(i) 950kg /m’ (i) 1187.5kg ' m’)

g. Figure shows the essential parts of a hydraulic brake system. The area of the
piston in the master cylinger i 6.4 om’, and that of the piston in the brake cylinder
s 1.8 cm’. The coeffhicent of fncion between shoe and whee! drum is 0.5. If the
whee! has 2 radius of 34 ¢, determine the trictional torque about the axle when a
torce of 44 N Is exerted on the brake pecal. [2.18 N-m]

Wherl
dram

f
Muater Brakc
oviinder  olinder
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