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The correct answeris C because:

s Airresistance onaprojectile decreasesits horizontal and vertical

velocity

o Since the horizontal component of the velocity is always
constant, thisis responsible for the horizontal distance of the

projectile
¢ The question focuses on horizontal distance, rather than the height of
the projectile

¢ Asmaller angle of release for a projectile experiencing air resistances
means it would reach a similar horizontal distance to a projectile

without airresistance released at the same angle

o Inotherwords, the effects of airresistance would increase the

larger the initial angle (and flight time)

Ais
incorrect
as

Bis
incorrect
as

Dis
incorrect
as

a projectile with a rougher surface will slow
down more than one that is smooth.
Smoother surfaces are more aerodynamic

the larger the surface to volume ratio, the
more airresistance will affectanobject. For
example, a badminton shuttle experiences
more airresistance than a gold ball, because
of the holesinit

air resistance decreaseswith increasing
altitude because the airbecomes less dense
the higher up itis from the Earth’s surface.
Therefore, a lower altitude would have more
air resistance than a higher one
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The correct answeris C because:

e Accelerationis the gradient of a velocity-time graph
¢ |fthecarstopsaccelerating at some pointin its motion, this is
indicated by a gradient thatis O
o This would be a horizontal line on the velocity-time graph
e Since the graphis never horizontal, this therefore means the car must
always be accelerating

Ais
incorrect
as

Bis
incorrect
as

Dis
incorrect
as

the velocity of the carisOms'atsome
point (the graph crosses the taxis). This
means itis no longer moving and the caris
stationary

the velocity is positive, thennegative. This
implies a change indirection so the car must
be moving backwards than forwards (or vice
versa, depending on which direction is taken
as positive)

the velocity ef the ear isnegativeafter time ¢
because it isinthe negative partof the
graph. The acceleration is the gradient of

the velocity-time graph, and aftertime t, its
accelerationis negative. Therefore, the
acceleration and velocity are inthe same
negative direction (i.e., the caris ‘speeding
up’)
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The correct answeris Bbecause:

Ais

If an objectis falling at constant speed, this means it has reached its
terminal speed
This means the drag force on the object upwards is equal to its weight
downwards
The weight, Wof an object is calculated by:
o W= mgwhere misthe mass of the object and gis the
acceleration due to gravity =10 ms™
Converting the mass of the object from gtokg:
o 5.69=5.6x10"kg
Therefore, the drag force is equalto
o W=(5.6x10"%)x10=0.056N

there is still a non-zero drag forceis an

incorrect objectis moving at constant speed. Thisis

as

Cis

incorrect |convertedfrom gtokg

as

Dis

outlined in Newton s firstlaw. |f there was
no drag force, theobjectwouldkeep
accelerating

the mass of the objecthas not been

2 times the weight has been considered as

incorrect |the dragforce, instead of the drag force

ds

being equal to the weight

Remember to always covert units of mass into kg whenusing the W= mg
equation (unless Wis in kN). Although it may look like the question gives
the value ‘5.6 g’ where g could be the acceleration due to gravity, note
that it specifically says the ‘object of mass 5.6 @' whichimplies that the ‘g’
is the unit ‘grams’ and not 'g' for the acceleration due to gravity. If the
wording had been ‘object of weight 5.6 g’ then this would imply a force

and

therefore gwould refer to the acceleration due to gravity.

For more help visit our website www.exampaperspractice.co.uk


https://www.savemyexams.com/?utm_source=pdf
https://www.savemyexams.com/

=

Exam Papers Practice
Since paper 1is anon-calculator paper, always assume gtobe 10m s~2.In
paper 2, g=9.81ms 2 should be used instead (as givenin the data

booklet).

4

The carrect answeris Abecause:

We need to calculate the time taken for the stone to hit the ground
Forthe stone:
o §=30m
o u=-25ms™!
v=not given
a=10ms2
t=7

o o o

s Therefore, the equation of motionto useis:
o S=ut+ % ar
e Substituting in the values gives:
1
o ED=—25I‘+E x10 x t2
o 52-25t-30=0
e Dividing through by 5to simplify gives:
o t2-5t-6=0
e Factorising gives the value for tas:
o (t-6)(t+1)=0
o t=6s
* Extraheight of balloonfromitsinitial positionin t=6s:
o Distance =speed x time
o Extraheight=25x6=150m
e Therefore, the total height of the balloon when the stone hits the
ground is:
o Total height =initial height + extra height
o Totalheight=30+150=180m
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the other answer for tfrom the quadraticis t

incorrect =-1s,notls. Thisvalueisignoredbecause

as

Cis

we cannot have negative time (yet?)

the initial height has not been added onto

incorrect the extra height from the time taken for the

as

Dis

stone to fall

this has assumed the balloon just doubled

incorrect inheight

ds

Factorising quadratics is expected knowledge from GCSE maths, this can

1
be very common in SUVAT equations with s= ut+ — atf to calculate the

2

time, t.

The correct answeris B because:

The displacement of an object is how far itis from its initial position by
the end of its trajectory
Since the object starts and ends at position W, this means its
displacementis O
o This eliminates optionsCandD
The distance of the object is how much ground its coveredinits
trajectory
Since the object travelsin a full circle, the distance its covered is
equal to the circumference of the circle
The circumference is defined by the equation
o 2mrwhere ris the radius of the circle
The radius, rof the circle is half the distance from Zto X(orWtoY)
o Radius= g =3 km
Therefore, the distance travelled, or circumference is
o Distance=2mx 3=6m
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the value for distance has been calculated
using the equation T which is the area of a
circle, rather thanits circumference. This
would give Ti(3)2 =91

displacement and distances have been
considered the wrong way around

the displacement has been confused with
distance and the value for distance has
been calculated using the equation 1/
whichis the area of a circle, rather than its
circumference

The correct answeris C because:

The acceleration is the gradient of avelocity-time graph
The acceleration of the object:

o Increasesfrom zero
o Reachesamaximum
o Decreasestozero

Therefore, the corresponding velocity-time graph should have a

gradient that:
o Increases from zero
o Reachesamaximum
o Decreasestozero

Thisis shown by graph C
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this graph has a constant gradient, which
would correspondto an acceleration-
time graph thatis a horizontal line

this graph has a gradient that decreases
to O thenincreases again (negatively). This
is the opposite to the acceleration-time
graph givenin the question

this graph has a gradient that decreases
to zero thenincreases positively again.
This is the opposite to the acceleration-
time graph given in the question

The correct answeris D because:

¢ Considering the horizontal direction:

o s=15m

o u=3sing

o v=3sin @(since airresistance can be ignored, accelerationis Om
572, therefore, the initial horizontal velocity is equalto the final
horizontal velocity)

o a=0ms™2

o t=10s

Therefore, we need the SUVAT equationlinking s, v, aand t

1

o S=ut+— at?

2

Substituting in the values gives:

o 15=(35in6) x10=30sin 0

Rearranging for 8gives:

15
o B=sin"! (—) =sin"1(0.5)

30

Since the question says sin 30 = 0.5, this means sin™'(0.5) = 30°

o Therefore, 8=30°
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During projectile motion, remember to consider the vertical and
horizontal motion separately. In this case, we have been given the
horizontal distance, therefore, this is an indication to consider the
horizontal velocity and acceleration. In projectile motion, the object can
be considered to have a constant horizontal velocity if airresistance is
negligible. This means it has O horizontal acceleration (but it has a vertical
acceleration of gor-g).

The key distractor here would be option C, 60°, whichis equal to

1
EGS_I(E) .Make sure you have resolved the velocity vector correctly
since the angle is from the vertical.

wr\:]erb:cnl
-

Vcose
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The correct answeris C because:

e The average speedis defined as:
total distance

total time

o Averagespeed-=

e Fromthe graph:
o Thetotaldistance=40x2=80m
o Totaltime=20s

e Therefore, the average speed is:

80

i -1
o Averagespeed-= 20 =4ms

e The average velocity is the gradient of the displacement-time graph

s/m :l-::‘f -
(5, 40) Kl (15, 40)
40 | muy
| T
A : N B
| f '
’ | = 1 : {EEZ;.G}
- T \t/s
(0] O) 54 10 15 20
| ' '
G WEEE = ISSQESSSERSSE e L) BT o e |

e The gradient of part A gives a velocity of:
Ay 40 )
o E = ﬁ =8ms?
e The gradient of part B gives avelocity of:
Ay 40
Ax = 15-20
o Therefore, the average velocity is:
o 8-8=0ms™2?

=-8ms?

o

Since velocity is a vector which means it has both magnitude and
direction, we have to considerwhether it is positive ornegative. This is
important when considering the average velocity, sinceif the
displacement-time graph has a negative gradient (sloping downwards),
this indicates a negative velocity.
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The gradient of the middle part of the graph (horizontal line) hasn’'t been
considered because itis O. This implies the particle is stationary and
therefore has no velocity.

The distance is different to the displacement. Since the particle moves to
adisplacement of 20 m, thenback to O m, this means its distance there
and backis 40 m.

The carrect answeris D because:

» Asketchof the graph for an object attaining terminal velocity is
shown:

V
A

For more help visit our website www.exampaperspractice.co.uk


https://www.savemyexams.com/?utm_source=pdf
https://www.savemyexams.com/

FIE Page 11

Exam Papers Practice

At point X:
o The object’s velocity is small
o The gradientis steep, hence the accelerationis large
At pointY:
o The object’s velocity has increased frompoint X
o The gradientis less steep, hence the acceleration has decreased
At point Z:
o The object’s velocity has increased frompoint Y
o The gradientis less steep (almost zero!) hence the acceleration
has decreased
Therefore, the velocity increases but the acceleration decreases
¢ This means the correct optionisD

10

The correct answeris D because:

Considering the motion of the ball:
o 5=0.060m
¢ w=t
v=not given
a=a
t=4x0.50 =2:0ms=2.0%1073s

Therefore, we need the SUVAT equationlinking s, v, gand t

1
o s:ut+5 at?

Substituting in the values gives:

L ]
o o O

1
° 0.060=>2(2.0 x1073)2

Rearranging for agives:

2 x 0.060 12
(2x1073)2 - 4x 1076
o 2=30000ms2

o g=
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Ais the time has beencalculatedas b x 0.5
incorrect as msinsteadof4x 0.5 ms

.B is .the time has beencalculatedas5x 0.5
incorrectas msinsteadof4 x 0.5msandthe2ms
hasn't beensquared

Cis the 2 mshasn't been squared
incorrect as

Since this is a non-calculator paper make sure you reconfident with
division with decimals. When there are decimals withalot of zeros, the
easiest way to divide is:

= Multiply the numerator and denominatorby a factor of 10 that makes
either the number no longer a decimal. Inthis caseitwould be 100 so
the 0.12 becomes 12

+ Divide the non-zero numbers, in this case, T =

o Addonthe all the zeros that are left from either numberin the
fraction. Inthisecase, 4 (remember the O before the decimal point as

well!)
o |
x 100 T=3
pis " Y in —éfoooo
0.00{3‘{}0L1-;),{%/j—l
%100 0dd 0n gy the 0's
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