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Mathematics
Advanced
Paper 3: Statistics and Mechanics

Sample Assessment Material for first teaching September 2017
Time: 2 hours 9MA0/03
You must have:
Mathematical Formulae and Statistical Tables, calculator

Pearson Edexcel 
Level 3 GCE

Turn over   

Candidates may use any calculator permitted by Pearson regulations. 
Calculators must not have the facility for algebraic manipulation, 
differentiation and integration, or have retrievable mathematical 
formulae stored in them. 

Instructions• Use black ink or ball-point pen.• If pencil is used for diagrams/sketches/graphs it must be dark (HB or B).• Fill in the boxes at the top of this page with your name,
centre number and candidate number.• There are two sections in this question paper.  Answer all the questions in
Section A and all the questions in Section B.• Answer the questions in the spaces provided
– there may be more space than you need.• You should show sufficient working to make your methods clear.
Answers without working may not gain full credit.• Answers should be given to three significant figures unless otherwise stated.

Information• A booklet ‘Mathematical Formulae and Statistical Tables’ is provided.• There are 10 questions in this question paper.  The total mark for this paper is 100.• The marks for each question are shown in brackets
– use this as a guide as to how much time to spend on each question.

Advice• Read each question carefully before you start to answer it.• Try to answer every question.• Check your answers if you have time at the end.•  If you change your mind about an answer cross it out and put your new
answer and any working out underneath.
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a) Frequency Density = Frequency and Freq Density I = Height 1

Width Freq Density 2 Height 2

Freq . Density 1 : 8£ Yell , Freq : 8
,
width = 11-8=3

Freq . Density 2 : Otis 25 , Freq : 12 , width = 5-0=5

Freq . Density I = 8

z

and Freq . Density 2 = ¥

⇒ 8/3 = 8 =) Hz = 12/5-8 = 7.2-a2 I

1215 1-12 813 1

Width of 8 2- Y 211 = 1.5cm :3

=) 1.5/3 : I

0 Eyes =)
'

}

_oG_"
'

="
2.5

b) Mean : standard Deviation :

we need to find the midpoint of each interval :

2.5
,
6.5

,
9.5

,
11.5

,
13 (midpoints for calculator) '

I

12
,
6
,

8
,
3
,
2 ( frequencies) Mean = 6.63cm and standard deviation

= I = 3.69cm
=

PhysicsAndMathsTutor.com
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4
Heathrow : µ = 6.63 Hurn : µ = 5.98

0 = 3.69 0 = 4.12

For a lower standard deviation
,

data will be more consistent .

=) The number of hours of daily sunshine is more consistent at '

Heather
,
but Hurn is further south than Heathrow

, so therefore Thomas '

belief is not supported. I

d) For Heathrow
,
µ = 6.63 and 0=3.69

.

I standard deviation above the mean : µ + a = 6.63+3.69=10.32
.

Since 11710.32
, all the observations in the 1149<12 and 12<9--14

must be greater than 10.32 ( 3 and 2 observations respectively) .

• 8 EY < 11
,
we need to estimate how many observations are in this group

and are greater than 10.32 .

I

11-10.32×8=1.8 ⇒ we estimate that there is 1.8 observations which

3

are greater than 10.32 . =) 1.8+3+2 = 6.8 = 7 days 2
=

e) N( G.6.3.77 , M = G.6,0=3.7
= > 2- = X -µ = 10.32-6.6=1.0054

,
DX > 10.32) =P (X > 1)

a 3.7 = 1- PHE 1) =/ -0.841 ...
⇒ Number of days = 31×0.159=4.9 days 1 = 0.159 . I

=

I

f) Pant d : µ = 6.8 days , Parte : µ --4.9 days . ⇐=@gf€A-BsFo#f---FDot suitable .

PhysicsAndMathsTutor.com
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<%%="(>(9(1;$4-(?@>A(B(!"#$%&'()*=,#64&'(.4846"*(?@>A

PMT

a) Linear Regression requires us to extrapolate data .
We know that we have to extrapolate since no data is given for
24°C .

We know that extrapolating can be unreliable
,

hence a linear

regression will be unreliable
'

b) Product Moment correlation coefficient measures the linear

association between two Variables .

In our case
,
we have the linear association between daily mean

windspeed , w and the daily mean temperature , t . I
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PMT

c) 2=0.05
one sided Test

Ho : 7=0 V.S . H , :P 70 I * critical Value *

• Product moment correlation

n = 9 data table in the formula sheet .
✗ = 0.05 =) From table

,
the critical Value = 0.5822 I

=

At the beginging , we were told that r= 0.609.

=) 8=0.609 > 0.5822=7 We reject Ho
,
and this means that we can

conclude that the product moment correlation coefficient is greater
than Zero. '

d)
large data set :

• this will not be the UK since the temperature is too high
• Options are Perth, Beijing or Jacksonville

• exclude Perth since its July , it will be winter there

and thus it won't be that hot

• wind is low (3.5) ⇒ Not near the sea.

⇒ We suggest that the location is Beijing . I
=
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$%& !"#$%&'()*"+,"-(."/"-(0(1*/#',"*(23)(4'(5#67"8#64,%(9(:#8;-"(1%%"%%8"'6(5#6"$4#-%(9((
<%%="(>(9(1;$4-(?@>A(B(!"#$%&'()*=,#64&'(.4846"*(?@>A

PMT

a) Random Variable L - N(M.o.-51,0=0.5

PCL > 50.981=0.025 I 1 Find the mean (M )
2 Find the probability ( P(49<LC5a75H

e-
1.961

2- - Save = X- M =3 1.96 = 50.98 - IU =) 50.98 -µ = 1.96×0.5

I -0.025
°

0.5
µ = 50.98-1.96×0.5

=/
0.9750

µ = 49.97 = -5,0cm I §
look on table /
or do on calculator

I

⇒ L~N(50.0.5
"

) =) P(49< Le 50.75) = PIL < 50.75) - PCL < ↳ 9)

PIL 250.75) = P(Zc 50-75-50) =P (2-21.5)--01=(1-5)--0.93320.5

p(L< 49 ) = p(2- < ↳a -50

) = p(2- < - 2) = 1- ☒ (21=0.0228
05

=3 P (49<1250.75) = 0.9332-0.0228=0.910 I

=
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!"! "!#$%&'()!%*+,!,+-'.,!/0!#)+$1!+/!1)(2+&!!!%#3!4&)-)!!!',!(/-#$115!6',+-'7*+)6!4'+&!
,+$(6$-6!6)8'$+'/(!9:;!%#:

! <+-'.,!4'+&!1)(2+&!)'+&)-!1),,!+&$(!=>!%#!/-!2-)$+)-!+&$(!;9:?;!%#!#$%%&'!7)!*,)6:

! @'8)(!+&$+!A:;B!/0!+&)!%*+!1)(2+&,!)C%))6!;9:>D!%#3

! E$F! 0'(6!+&)!.-/7$7'1'+5!+&$+!$!-$(6/#15!%&/,)(!,+-'.!/0!#)+$1!#$%!7)!*,)6:
()*

! G)(!,+-'.,!/0!#)+$1!$-)!,)1)%+)6!$+!-$(6/#:

! E7F!H'(6!+&)!.-/7$7'1'+5!0)4)-!+&$(!=!/0!+&),)!,+-'.,!#$%%&'!7)!*,)6:
(+*

! "!,)%/(6!#$%&'()!%*+,!,+-'.,!/0!#)+$1!/0!1)(2+&!"!%#3!4&)-)!"!',!(/-#$115!6',+-'7*+)6!
4'+&!,+$(6$-6!6)8'$+'/(!9:I!%#

! "!-$(6/#!,$#.1)!/0!J;!,+-'.,!%*+!75!+&',!,)%/(6!#$%&'()!4$,!0/*(6!+/!&$8)!$!#)$(!
1)(2+&!/0!;9:=!%#

! E%F! <+$+'(2!5/*-!&5./+&),),!%1)$-15!$(6!*,'(2!$!JB!1)8)1!/0!,'2('0'%$(%)3!+),+!4&)+&)-!/-!(/+!
+&)!#)$(!1)(2+&!/0!$11!+&)!,+-'.,3!%*+!75!+&)!,)%/(6!#$%&'()3!',!2-)$+)-!+&$(!;9:J!%#

()*
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-.'%/0)1'2)!"#$%&'()*)&$)34)5/26$7

$%'!"#$%&'()*"+,"-(."/"-(0(1*/#',"*(23)(4'(5#67"8#64,%(9(:#8;-"(1%%"%%8"'6(5#6"$4#-%(9((
<%%="(>(9(1;$4-(?@>A(B(!"#$%&'()*=,#64&'(.4846"*(?@>A

PMT

b) The probability that a strip cannot be used will be equal to

1- 0.910 ( 0.910 Was our answer to part a)*

Now, if we let ✗ be a random Variable which denotes the number of strips
that cannot be used then we're going to have that ✗ is binomially
distributed

,
with n = 10 and p = 0.09 . (1-0.910--0.09) *

⇒ ✗~ 13110 , 0.09 ) . =) PIX =3) = 0.99 1

I
--

c) N = 15
,
0 = 0.6cm

, sample mean I = 50.4cm

Ho : µ = 50.1cm V.S . H , : µ > 50.1cm 1 (one - sided test)

standard error of the mean : 01pm =
as

⇒ i~N 150.1
, 9871

⇒ PH > 50.4) = pfz >
50.4-50.1

0.64g ) = PCZ > 1.94 ) = I - ☒ 4.94)
= 0.026 ( p-value) '

=

=) 0.0267 0.01 =L I

⇒ Do not reject Ho and we can conclude that there is insufficient

evidence that the mean length of the stirps is greater than 50.1cm.

-

-fsÉAT-_frI-n-o-
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!"! "#$%&!'()'

! *+!,!-!./01! ! ! ! *+",!-!./21! ! ! ! )&3! ! ! ! *+!!∩!",!-!./40

! 5#&3

! +),! *+!′ !"′)
#$%

! +6,!789:)#&!;(<!'(%!%$%&'=!!!)&3!"!)>%!&?'!#&3%9%&3%&'/
#&%

! @(%!%$%&'!#!()=!*+#,!-!./A.

! @(%!%$%&'=!!!)&3!#!)>%!BC'C)::<!%8D:C=#$%!)&3!'(%!%$%&'=!"!)&3!#!)>%!=')'#='#D)::<!#&3%9%&3%&'/

! +D,! E>);!)!F%&&!3#)G>)B!'?!#::C='>)'%!'(%!%$%&'=!!H!"!)&3!#H!G#$#&G!'(%!9>?6)6#:#'#%=!5?>!
%)D(!>%G#?&/

#'%

! +3,!I#&3!!*+ J"!∪!C ]′ )
#$%
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-.'%/0)1'2)!"#$%&'()*)&$)34)5/26$7

$%( !"#$%&'()*"+,"-(."/"-(0(1*/#',"*(23)(4'(5#67"8#64,%(9(:#8;-"(1%%"%%8"'6(5#6"$4#-%(9((
<%%="(>(9(1;$4-(?@>A(B(!"#$%&'()*=,#64&'(.4846"*(?@>A

PMT

a) Find P(A' / B) PCAI B) = PCANB)
PIB)

=) PIA
>

113
'

) = PCA'nB
'

) P(B) = I -0.45=0.55

PCB ' ) P (B) = 0.45
= 0.33 = 0.6 A B

0.55 , p(A'NB ') =)

=) p(A' I B) = 0.6 I P(AUB) = 0.35+0.45-0.13=0.67
=

=) PCA
'

n B
'

/ = I -0.67=0.33

b) If the event A and the event B are independent
,
then

P(A) • P(B) = P(An B)
.

So
, for our case we have the required information,

so we can compute it to see if they are independent .

⇒ P(AnB) = 0.13
,
PCA1=0.35 , P(B) = 0.45 => PCA) - P(B) = 0.35×0.45

= 0.15751--0.13

⇒ since PCANB ) =/ PCA) - P(B)
,
A and B are not independent . I

=

PhysicsAndMathsTutor.com
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!"! "#$%&!'()'

! *+!,!-!./01! ! ! ! *+",!-!./21! ! ! ! )&3! ! ! ! *+!!∩!",!-!./40

! 5#&3

! +),! *+!′ !"′)
#$%

! +6,!789:)#&!;(<!'(%!%$%&'=!!!)&3!"!)>%!&?'!#&3%9%&3%&'/
#&%

! @(%!%$%&'!#!()=!*+#,!-!./A.

! @(%!%$%&'=!!!)&3!#!)>%!BC'C)::<!%8D:C=#$%!)&3!'(%!%$%&'=!"!)&3!#!)>%!=')'#='#D)::<!#&3%9%&3%&'/

! +D,! E>);!)!F%&&!3#)G>)B!'?!#::C='>)'%!'(%!%$%&'=!!H!"!)&3!#H!G#$#&G!'(%!9>?6)6#:#'#%=!5?>!
%)D(!>%G#?&/

#'%

! +3,!I#&3!!*+ J"!∪!C ]′ )
#$%
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$%)!"#$%&'()*"+,"-(."/"-(0(1*/#',"*(23)(4'(5#67"8#64,%(9(:#8;-"(1%%"%%8"'6(5#6"$4#-%(9((
<%%="(>(9(1;$4-(?@>A(B(!"#$%&'()*=,#64&'(.4846"*(?@>A

PMT

I

c) • Mutually exclusive = > two events cannot happen

Similtaneously =) A and C cannot happen Similtaneously .
• Statistically independent = independent ⇒ B and C are independent .

A B C

0.35-0-13 0.45-0.13
0.20-o.cat

- 0.09

0.22 0.13 o.org ☐
¥
,

0.23

I 0.22

I

P /A) = 0.35 , P(B) = 0.45
, P(An B) = 0.13, Plc) = 0.20

B and C are independent , hence P(Bnc) ± P(B) PCC) = 0.45×0.20=0.09 I

P (AVBVC ) = I - (0.22+0-13 -10.23+0.09+0-11) = I -0.78 = 0.22

d) P( [BUC]
'

) will be everthing that is not part of B and/or C.

=) P([BUC]
'

) = 0.22+0.212=0.44 I

=
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#$%

! "!5'(-$%!*+,+#/.$(!$3!/0+!&+'!*++-*!.*!&,'(/+-!.(!>?!/5')*!:./0!@A!*++-*!.(!+'#0!/5')6
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#$%&'()B*!&+'!*++-*!/0'/!4+5%.('/+!.*!-.33+5+(/!35$%!/0+!#$%&'()B*!#,'.%!$3!112
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-.'%/0)1'2)!"#$%&'()*)&$)3)4/25$6

.7.89):7;)<=>.?7@)8)?<)*A)B8;C<

$%* !"#$%&'()*"+,"-(."/"-(0(1*/#',"*(23)(4'(5#67"8#64,%(9(:#8;-"(1%%"%%8"'6(5#6"$4#-%(9((
<%%="(>(9(1;$4-(?@>A(B(!"#$%&'()*=,#64&'(.4846"*(?@>A

PMT

a) If they test all their pea 's then they will have none to sell .

This is not an effective business method
,
as they can't get any income

if they have destroyed all their peas . I

b) let s is the random variable which is the number of seeds n= 24

out of 24 that germinate . = > s - B( 24.0.55) . F-0.55

let T be the random variable which is the number of trays with
at least 15 or more seeds germinating. = T- 13110 , E) '

⇒ 9 = P( 5315) (n= 24 ,P= 0.55)
E = 0.299 I =) T~ 131190.299)
=

=) PIT > 5) = 0.149 I

-
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-.'%/0)1'2)!"#$%&'()*)&$)3)4/25$6

.7.89):7;)<=>.?7@)8)?<)*A)B8;C<

$%"!"#$%&'()*"+,"-(."/"-(0(1*/#',"*(23)(4'(5#67"8#64,%(9(:#8;-"(1%%"%%8"'6(5#6"$4#-%(9((
<%%="(>(9(1;$4-(?@>A(B(!"#$%&'()*=,#64&'(.4846"*(?@>A

PMT

c) • n is large
• P ( probability) must be close to É or 0.5 '

d) X - NIM .ci/

When this approximation : µ= hip and O' = npq n --240 ,P= 0.55

⇒ µ = 240×0.55=132 and 02=240×0.55×0-45=59.4 8=0.45

=) ✗~ N( 132
,
59.4) I ☒ we must use the continuity correction

,
so when

we work out our probability , we subtract 0.5.*

⇒ p(✗ 3149.5) =P(2-3149-5-132) = P (2-72.27)=0.0116 i

59% ,
=

e) Probability from part d was 0.0116
,
which is a very small number.

This small number tells us that there is evidence to suggest that
the company's claim is incorrect . I

-

Tf-BsG@EE-B-
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/#-!=,1%!>'2*!/#&+%*!('!%,()%*!<!&,=#,4,./#(!4,=2*%&!'*!?!&,=#,4,./#(!4,=2*%&9
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a- = Sti - 15T
'

"j ,

t --0
,
E- 20i ms

"

speed when t=4 ?
✓
v ?

1

We can integrate our equation for
acceleration with respect to t

,
to find an expression for the velocity .

=) a- = Sti - 15T
'"

I Jst dt = 5th and fist
'"dt= lot"2

2

=) J Sti - 15T '"j. dt
"

= 5T¥ - lot
>"
I + c = I i

2

312
When t = 0 . V. = 20; =3 5101%-10101 I + C = 20; =3 C = 20¢

2

=) Y = 5th. - lot>¥+20; i
2
-

when t = 4. we need to find velocity=) V. = 5145
-

y
y - 1067

"

? + 20; = HOI-8%+20;

⇒ I = GOI - 80J 1 ( velocity expression for -1=4)

we can now find the speed by working out the magnitude since speed
is the scaler equivelant of Velocity .

Speed = IV. I = (60Ft8o#
"

= 10¥
'

i
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•

a) µ : coefficient of Friction 9 Perpendicular
=F'

"

>
movement

i.

Parallel +

tana = ÷ 0 hg Ff Friction <

÷
,

Cosa = §
>
7k ✗ ) mg
4

Sina = 315 a

SOHCAHTOA F- = mgcos 2 I Fz = Friction + Parallel Force 1

F, = f-mg Fr = µF,
'

+ mgsint
For = µ / Emg ) -13mg

=) §mg= µ / Emg) -13mg ' 1mg cancels out)
⇒ leg = g- µ -13g

I

⇒ §µ= § - 3- = § =) µ = f- ✗ F- =) µ = Is I

-

b)
>
friction At rest friction will be in the upward direction.

parallel L Friction = jumgcosx-te-4-smg-E.mgforce g) =

Parallel Force = mgsins = 3-mgI =

3-mg > f-mg , Parallel force is greater than the frictional force, so there the

particle will start to move down the slope and it will no longer remain at A
.

I
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a) We want to find the acceleration from t --0s and t= 15s
.

I = ✗ V. = it + gt
a- = 0.6J

,

Ms
" 10.5; -0.9; = C.GI + 15g 1

V. = (10.5; -0.9;) Ms- ' 10.5 ; -0.95. -0.6L = 15g

a- = ? 10.5¢ - 1.5£ = 15g
1- = 15s (seater) 9=10.7; -0.li/ms-2l--

b) We want to find [ in terms of t .

I = ? I -_yt-1-zat~iu-O.CI
I = 10.5¢ -0.9J

,

I = 0.6ft + ¥10.7; -o.LI) t
'

l

a = 0.7¢ - o. / I =

f- = ?

PhysicsAndMathsTutor.com



16

!"#$%&'()'&%#!

 
D

O
 N

O
T W

RITE IN
 TH

IS A
REA

 
D

O
 N

O
T W

RITE IN
 TH

IS A
REA

 
D

O
 N

O
T W

RITE IN
 TH

IS A
REA

 
D

O
 N

O
T 

W
RI

TE
 IN

 T
H

IS
 A

RE
A

 
D

O
 N

O
T 

W
RI

TE
 IN

 T
H

IS
 A

RE
A

 
D

O
 N

O
T 

W
RI

TE
 IN

 T
H

IS
 A

RE
A

!"! "!"#$%&'#()*'$&+"###,"-#$#,.*#%+.&/+"$,0#)"&$#1*2$+.'#-)*#*,'$#,"-#-)*#"+.$%#.*'3*2$&1*04#

! $!%&'()!*)+,%)--.'!/)'.-!0)&,!(1!2-&*.'!)+!,3.!14%5&*.!)5!&!-&%6.!2)+'7

! 83.!0)&,!(1!/)'.--.'!&1!&!2&%,(*-.7

! $,!,(/.!$!9!:;!,3.!0)&,!(1!&,!,3.!5(<.'!2)(+,!5!&+'!(1!/)=(+6!'4.!+)%,3!>(,3!12..'!:7?!/!1@A7!!

! B.-&,(=.!,)!5;!,3.!2)1(,()+!=.*,)%!)5!,3.!0)&,!&,!,(/.!$!1.*)+'1!(1!%!/.,%.17

! $,!,(/.!$!9!AC;!,3.!=.-)*(,D!)5!,3.!0)&,!(1!EA:7C#!@!:7F$G!/!1@A7

! 83.!&**.-.%&,()+!)5!,3.!0)&,!(1!*)+1,&+,7

! E&G! H3)>!,3&,!,3.!&**.-.%&,()+!)5!,3.!0)&,!(1!E:7I#!@!:7A$G!/!1@J7
&'(

! E0G!K(+'!%!(+!,.%/1!)5!$7
&'(

! E*G! K(+'!,3.!=&-4.!)5!$!>3.+!,3.!0)&,!(1!+)%,3L.&1,!)5!57
&)(

! E'G!K(+'!,3.!=&-4.!)5!$!>3.+!,3.!0)&,!(1!/)=(+6!(+!&!+)%,3L.&1,!'(%.*,()+7
*&)(

MMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMM
MMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMM
MMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMM
MMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMM
MMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMM
MMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMM
MMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMM
MMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMM
MMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMM
MMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMM
MMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMM
MMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMM
MMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMM
MMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMM
MMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMM
MMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMM
MMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMM
MMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMM
MMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMM
MMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMM

17

!"#$%&'()'*%#!

 
D

O
 N

O
T W

RITE IN
 TH

IS A
REA

 
D

O
 N

O
T W

RITE IN
 TH

IS A
REA

 
D

O
 N

O
T W

RITE IN
 TH

IS A
REA

D
O

 N
O

T 
W

RI
TE

 IN
 T

H
IS

 A
RE

A
D

O
 N

O
T 

W
RI

TE
 IN

 T
H

IS
 A

RE
A

 
D

O
 N

O
T 

W
RI

TE
 IN

 T
H

IS
 A

RE
A

 
D

O
 N

O
T 

W
RI

TE
 IN

 T
H

IS
 A

RE
A

 
D

O
 N

O
T 

W
RI

TE
 IN

 T
H

IS
 A

RE
A

 
D

O
 N

O
T 

W
RI

TE
 IN

 T
H

IS
 A

RE
A

!"#$%&'()*)+'(%&("#,
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!

-.'%/0)1'2)!"#$%&'()*)&$)34)5/26$7

Turn over     
$$'!"#$%&'()*"+,"-(."/"-(0(1*/#',"*(23)(4'(5#67"8#64,%(9(:#8;-"(1%%"%%8"'6(5#6"$4#-%(9((

<%%="(>(9(1;$4-(?@>A(B(!"#$%&'()*=,#64&'(.4846"*(?@>A

PMT

c) North East =) the vectors I and I will be equal

in the expression for displacement . '

⇒ 1=0.6It + É(0.7¢ -

O.li/t2--O.GIt+(O.35I-o.o5I)t2--O.GIt-O.35It2-o.o5I-12
I = tfo.CI -10.35; t - 0.05 t)
-- -

j =) 0.6 - 0.05T = 0.35T ← I component
'

component-7
⇒ 0.6=0-Ut

=) t = 1.5s '

=

d) V. = a- + gt

I = 0.65-+10.7 I -o.li)t 1

Now
,
we want to set the I and I components of K equal to each other.

⇒ I = 0.6 'd -10.7 t - o- lit
--

=) 0.6 - 0.lt = 0.7T I =) 0.6=0.8 t

t = 0.75s I

=

PhysicsAndMathsTutor.com
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" #"$%&'()*"+,--.)"!"/"('"+.%012"!#",%-"3.&021"$/"2,4"&14".%-"!"(%")($02"2()&5(%1,+"0)($%-6

" 72."8(.''&8&.%1"('"')&81&(%"9.13..%"12."+,--.)",%-"12."0)($%-"&4" 6

" 72.".%-"""('"12."+,--.)"&4").41&%0",0,&%41","4*((12"<.)1&8,+"3,++/",4"42(3%"&%"=&0$).":6

" #"9$&+-.)"('"3.&021">$"41,%-4",1"12."1(?"('"12."+,--.)6""
" 7("41(?"12."+,--.)"')(*"4+&??&%0/"12."9$&+-.)@4",44&41,%1",??+&.4","2()&5(%1,+"'()8."('"

*,0%&1$-."%"1("12."+,--.)",1"!/"1(3,)-4"12."3,++6""
" 72."'()8.",814"&%","-&).81&(%"32&82"&4"?.)?.%-&8$+,)"1("12."3,++6

" 72."+,--.)").414"&%".A$&+&9)&$*"&%","<.)1&8,+"?+,%."?.)?.%-&8$+,)"1("12."3,++",%-"*,B.4",%

" ,%0+." "3&12"12."2()&5(%1,+"0)($%-/"32.)."1,%" 6

" 72."9$&+-.)"&4"*(-.++.-",4","?,)1&8+.",%-"12."+,--.)"&4"*(-.++.-",4","$%&'()*")(-6

" D,E" F2(3"12,1"12.").,81&(%"('"12."3,++"(%"12."+,--.)",1"""2,4"*,0%&1$-."G$6
+,-

" D9E"=&%-/"&%"1.)*4"('"$/"12."),%0."('"?(44&9+."<,+$.4"('"%"'()"32&82"12."+,--.)").*,&%4"&%"
.A$&+&9)&$*6

+,-

" H'1.%"&%"?),81&8./"12."9$&+-.)@4",44&41,%1"3&++"4&*?+I"41,%-"(%"12."9(11(*"('"12."+,--.)6

" D8E" JK?+,&%"9)&.'+I"2(3"12&4"2.+?4"1("41(?"12."+,--.)"')(*"4+&??&%06
+.-
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Moments : at point A there is a pivot point and we
force fromhave multiple forces acting on A

,
and they are all builder →

Fic o•→Fz
in equilibrium since there is no movement.

7W

V

= > Take moments about Ai
'

and since all the forces
are in equilibrium . their sum will add to 0.

• Lasik
• the builder • weight of ladder • Push back force

I
⇒ 7W . La Cosa + WaCosa - 5. daSind = 0 2

⇒ 14W a cost + Wacost - 2 Sasin2=0

⇒ 15Wacost = 2a - 5. Sind

=) 15W - Cost = 2s . Sind LaCosa
⇒ 15W = 2.s - Sina (tana = % = %÷a)

Cosa

=) 15W = 2 -S . 512 I

=3 15W = 5.5 =) 5 = 3W as required. I

=

b) Perpendicular Force = 1W -17W = 8W (F) 1

Friction = µF, = ' 14×8 = 2W I

>
3W Comes from

raw=) Max P = 3W + 2W = 5W 1 part a of the q.

=) Min P = 3W - 2W = 1W =W I

•

=) The range of P will be : wept 5W I
YW

=

p
?

c) By standing on the bottom of the ladder this helps to stop the

ladder from slipping Since :

• by taking moments at A
,
the reaction on the ladder at B is

Unchanged. I
→
(F)

• More weight on the ladder
, so the perpendicular force will increase 1

• Since F, increases
,
Friction will increase since friction = F, -µ

.

'
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$ ()*"+),)+
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" -"./0"123/4#"*"#1/5)"4612"#7))8"""!"# "93/!"*"7/651"!"*1"12)"1/7"/9"*",)316:*+":+699;"""
<2)"7/651"!"6#"&'"!"*./,)"#)*"+),)+;"

" <2)"#1/5)"6#"123/45"*1"*5"*5=+)" "*./,)"12)"2/36>/51*+?"42)3)"1*5" " $
@
;"

" <2)"#1/5)"261#"12)"#)*"*1"12)"7/651"$"426:2"6#"*1"*"2/36>/51*+"86#1*5:)"/9"$%"!"93/!"12)"9//1"/9"
12)":+699?"*#"#2/45"65"A6=B3)"C;"

" <2)"#1/5)"6#"!/8)++)8"*#"*"7*316:+)"!/,65="93))+0"B58)3"=3*,610"4612"%"D"&E"!"#

" A658

" F*G" 12)",*+B)"/9""?"
,-.

" F.G" 12)"#7))8"/9"12)"#1/5)"42)5"61"6#"&E;'"!"*./,)"#)*"+),)+?"=6,65="0/B3"*5#4)3"1/"
C"#6=5696:*51"96=B3)#;"

,/.

" F:G" (B==)#1"14/"6!73/,)!)51#"12*1":/B+8".)"!*8)"1/"12)"!/8)+;"
,+.

HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH
HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH
HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH
HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH
HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH
HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH
HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH
HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH
HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH
HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH

23

!"#$%&'()%*%#! Turn over     

 
D

O
 N

O
T W

RITE IN
 TH

IS A
REA

 
D

O
 N

O
T W

RITE IN
 TH

IS A
REA

 
D

O
 N

O
T W

RITE IN
 TH

IS A
REA

 
D

O
 N

O
T W

RITE IN
 TH

IS A
REA

 
D

O
 N

O
T W

RITE IN
 TH

IS A
REA

 
D

O
 N

O
T W

RITE IN
 TH

IS A
REA

 
D

O
 N

O
T 

W
RI

TE
 IN

 T
H

IS
 A

RE
A

 
D

O
 N

O
T 

W
RI

TE
 IN

 T
H

IS
 A

RE
A

 
D

O
 N

O
T 

W
RI

TE
 IN

 T
H

IS
 A

RE
A

!"#$%&'()*+),'(%&("#-
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!

$$# !"#$%&'()*"+,"-(."/"-(0(1*/#',"*(23)(4'(5#67"8#64,%(9(:#8;-"(1%%"%%8"'6(5#6"$4#-%(9((
<%%="(>(9(1;$4-(?@>A(B(!"#$%&'()*=,#64&'(.4846"*(?@>A

PMT

a) U is the initial Velocity that the stone was thrown at .

tan ✗ = 314
3

5 SOHCAHTOA =) Cost = ↳15
,
Sind = 3/5

07 (x h

a 4

We can split the motion of the stone into its vertical component and its

horizontal component .
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" F*G" 12)",*+B)"/9""?"
,-.
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C"#6=5696:*51"96=B3)#;"

,/.

" F:G" (B==)#1"14/"6!73/,)!)51#"12*1":/B+8".)"!*8)"1/"12)"!/8)+;"
,+.
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Horizontal : 5 = 36m ⇒ s = at 1

U = U -Cosa 36 = ucosa.tl

V = 36 = 415 . Ut

a = 0ms
-2 45 = Ut = >t-test

= ?

Vertical : S = - 18m s = ut + Eat
'

1

U = US;n✗= U -315 -18 = 3- U -¥ + ¥1- to)fh5_u)
"

I

✓ = ✗ 1

a = - 10ms
-
h

- 18=27 - 10125

U2
t = ? 4£

=) 10125 = 45h2

⇒ U= 1012£ = 15 1

=) U = 15ms
"

=

b) Vertical : 5=-18+10.8 = -7.2m V~= U'+2as
U = U Sind = 15.315 = 9ms

"
V
"
= (9)2+21-141-7.2) I

✓ = ? V = 225T
a = -10ms

-2

⇒ V= 15ms
"

'

=

Horizontal : V = Ucosx
"

= 15×45 = 12ms"
=

Go from two vector components of velocity to a scaler which is speed by finding
magnitude of the Velocity vector .
⇒ Speed = 15412T = 19.209 - - . =) Speed when the stone is 10.8m

1
above sea level will be 19ms

' '
I

-

c)
• take into account air Resistance '

• what effect the wind has on the motion of the stone . '
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