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The correct answeris A because:

» Thelength of a vector arrow represents the magnitude of the quantity
represented
» \elocity has both magnitude (speed)in a given direction
o Therefore, thelength of its vector arrow represents the speed

Bis magnitude is not a quantity, it is what the
incorrect as size of the vector arrow represents

Cis accelerationis a vectoritself, defined as

incorrect as the rate of change of velocity. Therefore,
it cannot be represented by the
magnitude of velocity

Dis distance is the magnitude of a

incorrect as displacement vector. Therefore, it cannot
be represented by the magnitude of
velocity

This is a strange question but just requires you to understand that the
length of a vector arrow represents its magnitude.

The correct answeris B because:

s |mpulseisavector:
o Impulseisthe change inmomentum
o Since momentumis a vector (it equal to the force x velocity,
which are both vectors) therefore impulse is also a vector
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o Currentis ascalar:

o Although current can sometimes we written as negative, thisis

just the convention we use for the direction of the current

o Current addition follows the scalar addition and not vector

addition
o Thismeansitis ascalar

Ais electric charge is a scalar and not avector

incorrect as quantity, even though it can be negative.
This however, is not necessarily the
direction of the charge. Weightis a type
of force,andsois avectorandnota
scalar.

Cis temperature is a scalarand not avector.

incorrect as Temperature can be positive ornegative.
This represents the value of the thermal
energy and not the direction of the
thermal energy. Pressure is a vector
quantity becauseitis the force per unit
area. Since fofce is a vector quantity, sois
pressure

N gih Hah g R Sy N B g

Dis timeis a scalarand not a vectorsinceit

incorrect as only has one direction (as far as we
know...). Work done s equal to the force
times distance, since forceis avector, so
is work done. Anegative work done
normally implies work done against
resistive forces.

Think carefully about these quantities about their properties. Try not to
think of vectors and ‘quantities that can be positive or negative’ because

asyou have seenin this mark scheme, thatis not always the case.
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The correct answeris Abecause:

e According to the rules of trigonometry:
o -Fisthe hypotenuse

e Thex-componentisthe opposite side of theright-angled triangle

o opposite = sin B x hypotenuse
o opposite=-FsinB

e They-componentistheadjacent sideof therightangled triangle

o adjacent =cosfx hypotenuse
o adjacent=-Fcosb

Bis tan@ cannot be usedtoresolve the vector
incorrect as into components because-Fisthe
hypotenuse,
Opposite
tanB= ———
Adjacent
Cis the x-component should include -Fnot

incorrect as just F

Dis the x-component and y-component are
incorrect as the wrong way around
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This question requires you to use your knowledge of trigonometry for
maths, as studied at GCSE.

5m ezgp_&
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The correct answeris C because:

¢ Usetherules of trigonometry to label your diagram:
o The horizontal component of the forcesis calculated using
cosine, as thisis the adjacent side of the triangles
o The vertical component of the forcesis calculated using sine, as
this is the opposite side of the triangles
¢ Annotate the diagram from the-question with the correct sides of
each triangle

¥y A\
Adjacent Adjacent s
M -
45° 30° | X
Opposite Opposite
a b
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¢ Calculate the horizontal component of each force:

2
o acosB=15cos(45)=15 x ‘/2_ =7.5,2

o bcos8=30cos(30)=15,/3
s Calculate the vertical component of each force:

2
o acosB=15sin(45)=15 x ‘/2_ =752

1
o bcosB=30sin(30)=30 x g 15

e Calculate the resultant force horizontally and vertically:
o Considerthe direction of each force
o Use the directions from a graph axis to help

o Qverall horizontal component = horizontal component of b-
horizontal component of a=15./3 -7.5/2

o Qverallvertical component is in the downward negative direction
= —(vertical component of b+ verticalcomponentof a)=-(15+

7.542)
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Aisincorrectas boththevertical components of aand bactinthe same
direction so should bothbe 15,/3

Bisincorrectas aand bare bothforces, so the final answers are components of
forces and measuredin Newtons N and not degrees ©

Disincorrect as the horizontal component of the forces are the adjacent side of
the triangle, so use cosine and not sine

the vertical component of the forces are the opposite side of
the triangle, so use sine and not cosine

This question requires you to use your knowledge of trigonometry for maths, as studied at GCSE.

i Opposde
05 O = —ﬁ 0 (o
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The carrect answeris C because:

e Avector multiplied by a scalar changes the magnitude (length) of the
vectoronly and notit’s direction
o The only directionit changesifit'sin completely the opposite
direction to whichit started pointing in
e represents pmultiplied by -1=-pasitis a vectorin completely the
opposite direction

p

e represents pmultiplied by %: %

Ais l.isina different directionto pso cannot
incorrect as be pmultiplied by a scalar

Bis both 2. and 4. pmultiplied by a scalaraa
incorrect as not just 2.

Dis l.isin a differentdirection to pso cannot
incorrect as be pmultiplied by a scalar

This questionrequires youto know the meaning of multiplying by a scalar.
This changes the magnitude (length) of the vector. This is shown inthe
diagram below forvector v.

V

AV
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The correct answeris Abecause:

e \ectors xand yare added tip to tail
o This givesresultant vector R

Bis vectorsxand yare not added head totail.
incorraect as They are added tail to tail |

Cis vectors xand yare not added head to tail.
incorrect as They are added head to head

Dis thisis not xplus yvector xhas had its
incorrect as magnitude and directionchanged

This question requires you to look carefully at the diagrams and identify
where vectors have been added tip to tail to give the resultant. x+ y=R

Anexample is showninthe diagram below:
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A+b

The carrect answeris A because:

» Following the vectorlabelled g- pfrom the tail to the head it first
goes backwards along pand then forwards along g
o This means the vectoris correctly labelledas g- p

:H {1 [t - '
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Bis following the vectorlabelled p- gfrom

incorrect as the tailto the head it goes first along p
backwards and then along q. However,
the arrow hereisshows g-pandnotp-gq

Cis the vectorlabelled p- gis the resultant
incorrect as vectorofp+q@

Dis inthis diagram the vectors pand qare
drawn the wrong way round, so the

incorrect as e
answerisincorrect

You can think of the individual vectors pand gas a different path to start
from the same point and end at the same point as vector g- p.

Remember that if the path goes backwardsi.e.inthe opposite direction
tothe arrow, this meansitbecomes-por-q.
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The correct answeris C because:

+ Thevectorsum of the two perpendicular components should provide
aresultant vectorequal to the vectorR

» |[fwe complete the diagrams, we can see thatoption Cisthe odd one
out asit produces aresultant vectorin a downward direction,
therefore, it cannotbe equaltovectorR

A, B and D are incorrect as the diagrams all show the two vector
components adding to give resultant vectorR.

In this question you need to recall that two vector components
perpendicular to each other can be combined to give aresultant as the
hypotenuse of the triangle using Pythagoras’ Theorem.
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The correct answeris A because:

» Allarrows are connected head to tail
» This gives an overall resultant force vector of zero
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Bis the vector arrow isnotin the correct

incorrect as direction for the tip to connect to the tail
of the next vector. All vectors should
connect tip to tail

Cis this vectoris in the wrong place. It does

incorrect as not link between the tip and the tail of the
adjacent vectorsin the gap in the
diagram. For the resultant force to be
zero then there should also be no heads
connected

Dis this véetor is in the wrong place. It does

incorrect as not link between the tip and the tailof the
adjacent vectorsinthe gapinthe
diagram

Page 13

This question requires you to realise that there is no resultant vector when

all the vectors are joined together head to tail with no gap.

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


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

FIE Page 14

Exam Papers Practice

10

The correct answeris D because:

» The objectis not moving perpendicular to the slope
e This means Ris equal to the component of the weight that is
perpendicular to the incline surface
o Thisis equalto WcosBormgcosB
+ The frictionforce acts up the plane of the incline
e This means Fis equalto the component of the weight that is parallel
to the incline surface
o Thisis equalto Fsin®or mgsin®

WsinB

WeosB
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Ais if the objectis atrest, this means thereis
incorrect as noresultant force and it therefore has no
driving force. F must therefore be friction

Bis Wis the force of weight of the object and
incorrect as not the cbject’'s mass

Cis Risnot friction. Itis the reaction force of

incorrect as the weight K of the object. Friction acts
parallelto the slope between the object
and the inclined plane

Wis the force of weight of the object and
not the object’s mass

Fis friction and not reaction force. The
reaction force acts in the opposite
direction to the weight

Friction always acts in the opposite direction to the motion of the object.
Since there are no other forces onthe object sinceit is as rest, this means
the frictionis enoughforit to stay inthe same pasition and therefare must
be acting up the slope since it would naturally want to move down the
slope due to its weight.

This question requires you to recall the components of the forces on an
inclined plane.
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