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Year 1 Work, energy and power - inclined slopes, variable resistance, power

1. A van of mass 900kg is moving along a straight horizontal road.

At the instant when the speed of the van is vms™!, the resistance to the motion of the
van is modelled as a force of magnitude (500 + 7v)N.

When the engine of the van is working at a constant rate of 18 kW, the van is moving
along the road at a constant speed V'ms™

(a) Find the value of V.
(3)

Later on, the van is moving up a straight road that is inclined to the horizontal at an

1
angle 6, where sinf = —
21

At the instant when the speed of the van is vms™!, the resistance to the motion of the
van from non-gravitational forces is modelled as a force of magnitude (500 + 7v)N.

The engine of the van is again working at a constant rate of 18 kW.

(b) Find the acceleration of the van at the instant when ‘v = 15

C))

(a) let's illustrate the above information on o detailed force diagram :

...label the variable resistance the and the rearranqged. :
W )
know v=V fomeles 02 P i
uatts Neutons
=Ff:= L
v nn:g%%oﬂnﬂs
but here
and v=\

SO0 +Ive—m——

v

\ A~ .

NOTE : could've caleulated this pouer as separate
line of uorking but much more efficient in the exam
to stuiqlnt Quoy urite in the force from the formula

reammgeo\

knou from that the fact that the van (s moving ‘at constant
speed.‘ means its acceleration s zero (object is at non-stal:ionar-j qqilibcium\
50 right components of force diagram =left

R(\V): S00+3V=

xV ‘V xV
solve for 'V

2 MR 0 O O
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Question 1 continued

SO0V + IV 218,000
¢y 3V 4+ SO0V -18,000 =0
solve using or using

V =-500 £J(s0012-%(3)(-18,000)

(3
=-S00 ¢ ?S"l,OOO
It
tve: ..=Ve:
V = 26.304\4... =-93.33..

but assume van mov-’ng uith +ve ¢<peed (scalar)
o V=26ms™' (25.f)

(b) let's look at the focces again-redrau(nq port(a) diaqﬂm. but on an iaclined

planeg -Label variable resistance, , the rearranged.
where V=‘sms-| formula: P= Fv
fF= £
v
uhere and v=1Sms™!
* %"
N 2 need the acceleration-from

know to resolve parallel to the plane and inpat
tAto Newton's Second Law
forMula.: 2Fx= ma

\S\
500105 1F

R(7) - - 605 — : a
qiven in the gquestion:
1200-605 -900(9 %) =q400a.
=) 995 -420:=900a
13§ =4900a
<900 <900
=syaz S _F
a00 - 36 VRLLR]
0or0.19me"2
(2d-p)

3
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Question 1 continued
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Question 1 continued
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Year 1 Elastic Collisions in 1D - Sources of Inequality, Kinetic Energy, Impulse

2. Two particles, 4 and B, are moving in opposite directions along the same straight line on a
smooth horizontal surface when they collide directly.

Particle 4 has mass 5m and particle B has mass 3m.

The coefficient of restitution between 4 and B is e, where e > 0
Immediately after the collision the speed of 4 is v and the speed of B is 2v.
Given that 4 and B are moving in the same direction after the collision,

(a) find the set of possible values of e.

®

Given also that the kinetic energy of 4 immediately after the collision is/16% of the
kinetic energy of 4 immediately before the collision,

(b) find
(1) the value ofe,

(i1) the magnitude of the impulse received by A in the collision, giving your answer
in terms of m and v.

(6)

(a) illustmtinq this elastic collisidng (a 1D diqgrammakicnlhj-label the
respective speeds, direction of motion  etec.

&> CAFTER: 2y @D

- -(-B ——

Sm @ Sm

following the usual procedure gor elastic collisions in 4D -notice both
speeds before are uaknown :can't just stop at using PcLM -need to do
NEL (impact law) as well
..first PCLM-means the total momentum the colusion equals
the total momentum after -
formula: mAv.Ai-mBuB ZMaVpa+ MaVp
sub into above
*3Im = Smlv) + 3m(2v)
expand brackets
Svyut.—?m('j = llmv
cancel w's
Sx -3\1 =llv
..next, NEL -i.e the formula for coefficient of restitution:

P 6 6 8 0 0 A0 6 2 8
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Question 2 continued .
_ speed of separation  2yv_v

speed of approach — — 5: -
=y o= -
=)es <+
x (X +4) »lxty)
elxX+y) =V
expand
extey sV

forn\ulmz

golving () and (9 simultaneously-girst

xe -1 xS
56]-'5@\1 = llev
T Sex 4 Sey=Sv

-8ey =llev-Sv
>-Qe = -8e ond factorise ‘v'out
__V
-2 (le-5)
or factor -ve iat0 the bracket
y=v (S-lle
2¥ 4, (5-le)

...next,
x@+()x3
Sex -3ey: hev
+ dex » ?:C\I =3v
Zex = llev +3v
- Qe =ge and factorise ‘v out:

-
Xz 3 (1ne+3)

finally the only source of inequality given in the question is that e)C

which implies that .. >0 is moving ia the tve difection and ia the
-ve . Houever, we've already assumed that iq the du‘aqmm, €0 for us,
>0
Vv
— (S-11e)20
T, (S-le]
=) s-\ed0
=) lleeS
<\ -
=) el S/

7
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Question 2 continued
and remember 0cecl)So the gull range
for ‘¢' must e [0cecLS)
(b\(.i)nou ue uvant to just fotus on

we are givea that the Eyinitialx ]S " = Ey final

Sm so need to find both E, ;...\ qnd. Eg $inal and sub
tinto above equation
e L T Lgiesk, find Exaitisl:
rmtn: rnf(1,) ’
= () )
-3

2 m('z'{:’ez (”U’?’sz)

Eyinitial = Smv? (l|e+s)
128e?

...next, fiad Ekip'o\nl"
{»Ormv«\a: % m (VA)

T
= 3(5=)(9)
= sl"_l

p R
=) E final = Smv’

Subbing into the equation:

1 S
\00(\7-8€" ('\e'l'%) = ZMV/
cancel the va
laz(llei-%) : —
expand the double blackets

‘60 L(121et +66e+9) = S
x160el xIGOe

21e*+66e+9=400e?
239e2-66e-9:=0

=)Ye: ‘Is or —3/.!”

W/
rejett as 0fe L]
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Question 2 continued

Se :'/3

(i) now ko find impulse on ynotice that it acts to the LEFT (due to
partictle 8 movn’ng to the left before tollim’nﬁ uith )-n‘uqsquiing on a
detailed diagram:

>

r 44— Sm
-

v
-.uging Impulse-momentum formula:

.formv.lﬂ.'. f:m(v-\&)
also know e='/3 ¢p sub that into

“3('3) (%)
=) = g(%)

and know vy sV

Subbing velocitieS into formulo :
—IrSmfv- )
-T = Sm(-3/,v)

- = -ISm,
2

s r: |SMV
2 NS

(Total for Question 2 is 14 marks)

9
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Year 2 Oblique Collisions - Coilisions between Two Spiieres, Angle of Deflection, Related Assumptions

3. [In this question, i and j are perpendicular unit vectors in a horizontal plane.]

A smooth uniform sphere P has mass 0.3 kg. Another smooth uniform sphere O, with
the same radius as P, has mass 0.5 kg.

The spheres are moving on a smooth horizontal surface when they collide obliquely.
Immediately before the collision the velocity of Pis (ui + 2j)ms™', where u is a
positive constant, and the velocity of Q is (—4i + 3j)ms!

At the instant when the spheres collide, the line joining their centres is parallel to i.
. o .3
The coefficient of restitution between P and Q is 3

As a result of the collision, the direction of motion of P is deflected through an angle of
90° and the direction of motion of Q is deflected through an angle of a°

(a) Find the value of u

(8)
(b) Find the value of a

(3
(c) State how you have used the fact that P and Q have equal radii.

1)

(o) notice ue hove on ‘oblique (ollision between tuo spheres' question -first illustrating
the Collision with a diagram:

—Q
plit intd /
= =0:3ke - L0.Skq- - i 5 + 0.3k 0.S 3

¥ k’ : i (omPDl\Gnt’S J ) ,lf)'f

il g le iu rd due to fact that
AFTER - ’ ‘_' ( q b‘% st
; ) B S
) / 20 gplit tato
( ' —). . 2 o 0.5 1~3
No‘l(‘E' - i-} components * kg A
perpendicular

components of velseit
aluays remain the same

notice hou speeds after are unknown so can't stop
at jusl: using PcLM-need NEL (impact law) as well:

..-first, PCLM i.e total momentum
before the Collision equals total momentum after the collision

P 6 6 8 0 0 A0 1 0 2 8
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Question 3 continued

formala: moup+ MaUQ = MpVp + MgVg
+0.S = (=) +O.S(\‘1\
=10.54-0.3x=0.3u -2
..next, NEL:
speed of separation

gpeed of appfoach
2= ‘3-('.)(‘

{ormulw: e=

=) 0.6(w+y) =y+x

S XAy = 0.6u+2.4
Now use the fact that = has been deflected by 40" -2 ways to do this:

WAY |:using scalar dot product fact | WAY 2: looking at P qeometrically

for perpendicular components and using dradients
formula : &b =0 tormula: m'xmzz-l
2
soz.’z‘-.-o __x_z.zzrt.i:’_\l
2valuate Scalar dot product 5o |)"|.| % -~
wX+y o 2 .8
Sux=-Y4 ) o
T AL =
xz-Yu
but already considered but already considered on diagram
on diagram that x is going that x (s qoing Lett 0 x50
legt s0 x>0 =Y
2xzY/u

subbing this > int0 © and

into : 0.5\1-0.3 (%):O.%\k-z
expand brackets out
0-5\3-1‘%‘ = 0-3u-2

into - (%\h‘: 0.6ut2.y

. . \
nou need to solve © and ) simultaneoushy-etim.fy' for ‘»

1



Question 3 continued

x0.5-

(b) ‘o relates to the angle of deflection of O, hence focusing on the
and after of

AFTER: \‘\
3

( O.Skj \OS"S hence need to find 'j‘
\
G
Subbing in toanyof  or = for 'y
eq. intd O.Sj'L_)-=o-3 -2

=) 0.5y =-0.S
<0.5 =0.%
SOERS
Now want the angle of deflection betueen
and velocitj ofte’ of

XL’&)

-..tuo main umjs{o do this .

WAY 1:using anqle betueen tuo UAY 2: non-scalar product way. i. qeometrically
vector Lines formula with triangles and trig
l 0 .V a e Scalar product -
muld = -
por €08 See how ‘o< comes $rom
) “\'Ql e—product of | Wit
mdgml’.udes 3 l]g , ca () |
Subbing \n Our values: . S\A.b\:ud:cd. -tl.om angle of purple
H) 3 griangleycall it ¥
s = \3 o) o= K _

S N3P
| AD V000 YO0 A 0
P 6 6 8 0 0 A 0O 1 2 2 8
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Question 3 continued

1

..m .-

elw &8

[ - o (]

0T ot

N FJ v > TF
l_ n & womwm
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Year 2 Impuise & Momentum as Vector Quantities

. A particle P has mass 0.5kg. It is moving in the xy plane with velocity 8ims' when it
receives an impulse A(—i + j)Ns, where 4 is a positive constant.

The angle between the direction of motion of P immediately before receiving the
impulse and the direction of motion of P immediately after receiving the impulse is 6°

Immediately after receiving the impulse, P is moving with/speed 4 V10 ms™
Find (i) the value of 4

(i1) the value of 6
(8)

@34y SiH1 NI 3L¥M LON Od

notice we're dealing uith momentum and impulse as VECTORS, so have to illustrat
motion uith a clear diagram indicating direckion of motion, |
impulse, final velouty,and angle of deflection

Ve
A7) 4
-SWq

(i) uith above information, can use the vector formula for Impulse-momentum:
form\.lo.: Is ’n(y_ '5)
Sub in taformation
-l \ 9
( 'A) - (1" )

expand into bracket

(3 5= (3

= 0.5vp = (%Y

<0.S <0.5

s (1)

and given that gpeed after has & magnitude of 4/loms™)
ue can use Pythagoras' on vp

410 = J(-2n48)> +(22)
Square both sides
160 = 422-32%+64 +4?

HBN-322-96 =0

=3 =<2
N-Y4x-12=0

Lthis (S easily factorisable

P 6 6 8 0 0 A0 1 4 2 8
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O-NOT WRITE IN THIS AREA

DO NOTWRITE INTHIS AR

Question 4 continued

(2-6)(2+2)=0

=) A=6 or A:=-2
Lreject asuant A to be a +ve (onstant

~A=6

(i) for angle of deflection need the vp veckor -subbing in (nto the
vector for vp = [ =2 *3) - -'1)
: { g ( 2 = ( 12

$0 now |ooking at the motion of

T

© .
tuvo main uays ":o-‘tl\d this
angle of deflection:

WAY l'-using av\gle betueen tuolines | WAY 2 non-formula me{:hod-usimj vettor

formula triangle and triq
050 = Vp & “lloduct .
[ p || Vel & & mimitudes l\ see that because
(3 12 is o straight
o ——E "-) T 5 :- L ‘6 ling,ue can use
JErer i) ' the angleson a
coso= -3 =) 050 = Straight line property
3180 Jio i
take inverse B=1%0°-%
Ches 190° - tan”! (1)
0 =108, 43Y... = 180° - ton™' (3)
6 =108°(3s-4) =108.4349....
=108°(3s4)

(Total for Question 4 is 8 marks)

15
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Year 2 Oblique Collisions - Oblique Collisions with Fixed Surfaces, Kinetic Energy

Figure 1

Figure 1 represents the plan view of part of a horizontal floor, where AB and BC
represent fixed vertical walls, with 4B perpendicular to BC.

A small ball is projected along the floor towards the wall AB. Immediately before
hitting the wall AB the ball is moving with speed vms™' at an angle 0 to 4B.

The ball hits the wall 4B and then hits the wall BC.
1
The coefficient of restitution between the ball and the wall AB is 5

The coefficient of restitution between the ball and the wall BC is e.
The floor and the walls are modelled as being smooth.

The ball is modelled as a particle.

The ball loses half of its kinetic energy in the impact with the wall AB.

(a) Find the exact value of cos 6.

C))
The ball loses half of its remaining kinetic energy in the impact with the wall BC.

(b) Find the exact value of e.
(5)

notice ue are dealing with successive oblique collisions with tuo fixed swrfaces
= first considering the 14S given the most information about it

e-_-'/3 remembesing hou when a particle collides obliquely
-‘

WMm$ ] uith a fixed surface the acts perpeadicular
A+ o Kp/*u;"\g to the p\lne o{ impatl .'.onlu of the
Heosp change -hue. NEL ceouangcd applies

16

P 6 6 8 0 0 A0 1 6 2 8

38Y SIHLNE LM LON-Od

VISV SIHLENEILIIM ION



O-NOT WRITE IN THIS AREA

DO NOTWRITE INTHIS AR

Question 5 continued
wsinp=e
wsinp=4
B 9

.. patting these
on d.m!mm:

don't change as no impulse that acts parallel to wall A8,

W f%vs o heace :
O ( ¥ LJC.OSE: S

A
050

now Let's use the fact that the ball loses hatfof (ks Ey in the

impact uith the wall A8 (so —'xEui“&;g! = Ex ic'nul)
e first finding Einitial :
formula: —-L'“
= Epinitial = —;.-mvz
«next Ey inal:
formula: Zmu?
= L m(v20s?0 + < y2s5in10)
-..$actos out v1:
“ By ginal = s'mV’(cosle +?" §in20)
subbing into our equation :

L lmvi=lpmv? 18 4+ 1gin20
S X5 mY S ™MV (cos 6+q5m )

L Lmyvls Lmo?(c0s70 + % 5int0)

p X
cancel £ mv
2

A= 29+ Lcin?
5 = <056 qsme

but need to qet rid of sin0 as oaly uoat
equation in terms of ¢os®
buse identity: sin?0 = | —cos2O

1 -cos20 +—(1-c0520)
2 9
[ R | 2
3_..cos‘O +3 qcos 6
collect (ike terms

X - 8s?
1% qcos 0 =¥

=) (os0 = e

17
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Square foot

c0s6 =12 ﬁ/q
but hese take +ve

Question 5 continued

-~ ﬁ/q
(b) now let's focus on the -theone uith BC
f‘sﬁ\ﬂc e=e kere'og.fn,{he. acts perpendicular to
¥ the fixed vall 8C <o only the (om poaents

J[x.ws“ change -here NEL rearranged applies:
xSin¥ = e v(cosd

+—;vsine
veosp no change o sccost = _é,/s[,\e
L adding this to our diagram
cvcosC(‘)

X 3o
E f)\ 3\ISI:\-G

W L ysin®
Ktsvs

veos©

and using the neu information for £, again -two main vays to do this:

METHOO l:rellﬁM! Exfinal to METHOO ZZfQ(G“'\s Eu {c’nal to
uith vith

i.e if the batl loses another half of (kS|  {f the kall toges %o{ its tnerqy
Ey in the second collision, then this imphies !emaining'ﬂ\e-\ this implies

' . °R° s . .
that -,.,Ek«nt*ml E final 3 Ecinitial = Ey final

ina bove:
Subbing iato a Subbi’\g into above:

= (-" rvi) =Lm(e*vcos®d +15i20)
2 < q -'- _' 2 [ 7 =
! factorise ;'mvzou(:oa RHS z(z"\(v cos"es*a.v Sm"-e))

g—'/mv L R v‘(e‘cos‘e-l' -." §1n8) ;'m(e‘v‘cosle 3 7"\'15‘.'\19)
cancel famv?

-,'; = e05 %0 +-+5intd

L
Lf
factorise 3mvlout:

34Y SIHL NI ILIIM 1ONOd

VISV SIHLENEILIIM ION

1 _i ]:-mv/" (cos‘b *%si«‘@) =§nw/‘(e‘cos'e f%sin‘e)

18
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O-NOT WRITE IN THIS AREA

DO NOTWRITE INTHIS AR

Question 5 continued

using the identity: sin?0= I-cosB to
qget rid of the sin26
L-0%0s%0 ¢4 (1-coc'8)
4 q
expand brackets
' . 2 LA RS |
.q-c.‘-(is 0+ ] q“s 0
collett ike teims :
S . e20s20 ’-11(0529

to above:

Square rook
oth sides

e: i‘ﬁ‘;:;
bulbt o0tec |

$o e:ﬁ/;

\ 2 (
—c0s“0 + =
2

cancel 3 mv? and expand scalar

: 20 _ ot ) +_' 'nt
|8S|r\0-e6056 qS"\

collect like terms
30520 -e%05%f = 50
using t'denl:it1 sin® = [-cos O
1c0520 - Llws?f = s - c0s*6)
expand. brackets
-;-cos’ﬂ -e‘co.<>’e=l—'8 - é cos2d

collect like terms
S 0520 -0 = L
qcose eos® T2

Sub in

Py |

- et =1
e T

expand brackets

3S * el= L

My 6 18

+ T = .é-
€% Tie >
<3¢ o
C" - 3,4
square reot both sides
e= iﬁ/}

but oceci;so

3=F/?

(Total for Question 5 is 10 marks)

19
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Year 2 Elastic Strings and Springs - Dynamics Problems, Conservation of Mechanical Energy

Figure 2
A light elastic spring has natural length 3/ and modulus of elasticity 3mg.
One end of the spring is attached to a fixed point X on a rough inclined plane.

The other end of the spring is attached to a package P of mass m.
o . 3
The plane is inclined to the horizontal at an angle a where tana = 2

The package is initially held at the point Y on the plane, where X¥ =1. The point Y is
higher than X and XY is a line of greatest slope of the plane, as shown in Figure 2.

The package is released from rest at ¥ and moves up the plane.
1

The coefficient of friction between P and the plane is 3

By modelling P as a particle,

17
(a) show that the acceleration of P at the instant when P is released from restis — g
(3

(b) find, in terms of g and /, the speed of P at the instant when the spring first reaches
its naturaljlength of 3/.

(6)

(a)considering this a ‘dynamics' question, $o have to include o detarled
force diagram -iacludes ('compressed.')‘

!
(rom ‘cough,inclined plane’)

resolving L

~

20
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Question 6 continued

know from
acceleration hence resolve parallel (up) the plane

touse Newton's Secnd law gor

{»o'mv.lo.: iF =Sma

R(T): T=¢r- =Mma

have to resoive perp. to plane
] e(N) : R= ’“,(059

Ly =m R
= L (mqcoso)
¢ub iato equation
ig——k -1 5 =vha
cancel m's

29 - égcose -gsind=Q

finally use fact that
to form a trig {'h'Mg|e (3-u-s Pythagq. trple)

Sub -
29- 359l )-q(%s)=a
expand. and collect like tems
) as H’/,gg (ms'z)

(b) the fact that we're asked to {ind the speed implies we're using €y and
hence the conservation of mechanical enerqy formula
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Question 6 continued

let's draw the diagram for the of the small ball at point Y

then next to it the position qt which the small ball natural (eng

Llabel each with appropriate enerqies

Az3m
/ G, ot M
otentta X

1 v f enerqy ";;Ifitiaumg-,

X
&

(compressed) . (need ‘speed’)

-need perp.distance
(trovelled 22)

Al

using TRIG - see h =

\Anv/

from (a),

%0 h=bg2
X

= 8,gmql

now sub all into uork-enerqy principle Lindudes dissipative forces)
. . = = u.‘ ‘,.l.‘\“
u.«t in + “ ¥ -4 1;.6.(:1 - :- i 4 |;',LP.E4 + <o
'\,ﬂ. ll::'hailt. qn}al::i*\.-l:{tio L ;;\Al:ilrcl flz:uk;:e - Qta?{q!ioyl z(:s{i(..
1 potental peteatial poteatial potential
L + 1 + At = l b 9‘&(_1 d
{-Ormv\ Q. — - + 4 AN + Frx

2 Y]

subbing (nto above:

+ 0 +3ng00% a6 0 & gt
2132) ‘ S s ™

simplify
1L = %mv"'-l—g QL + ‘g'sp/\ﬁl

cancel m's and colvect Like terms

P 6 6 8 0 0 A0 2 2 2 8
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Question 6 continued

1,2~ U
Vv "."5‘32

1.
vl -

(T

vi=%84.2
ISq
Square coot both sides

v= (892 (ms",)
53

LNV
SR

0

1S
off
R

o5
02‘4‘
S

290900000
o

%

KRS

(Total for Question 6 is 11 marks)
.
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Year 2 Oblique Collisions - Oblique Collisions with Vector Wail, impulse as a Vector Quantity

[In this question, i and j are perpendicular unit vectors in a horizontal plane.]

B
vms'!
A
Figure 3

Figure 3 represents the plan view of part of a smooth horizontal floor, where 4B is a
fixed smooth vertical wall.

%
The direction of AB is in the direction of the vector (i + j)
A small ball of mass 0.25kg is moving on the floor when it strikes the wall 4B.
Immediately before its impact with the wall 4B, the velocity of the ball is (8i + 2j)ms™

Immediately after its impact with the wall 4B, the velocity of the ball is" vms™'
1
The coefficient of restitution between the ball and the wall is =

By modelling the ball as a particle,

(a) show that v =4i + 6j
(6)

(b) Find the magnitude of the impulse received by the ball in the impact.
3)

(a) recognising this as an oblique collision in 20 questron but no fixed
vertical vall-hence need to use our {uo key formulae for this type of

colliSion
{omula: wHWw=v.y
boe Spinad "o
iniial o SRSl
impulse
inibial spetd— "
: -ew-L=v.I
formula: J L Nimpulse
coeffitient final

of rastitution velocity

let v= (&)
. .first teying the first formula:

P 6 6 8 0 0 A0 2 4 2 8
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Question 7 continued

=()

=) 1|0 =a+b

..next the second formula, but
for this need the vector perpendicular to the qiven ~this
vector will be our
..couple of ways to find the perp.vector to

WAY | wsing dot product WAY 2: turning vectors WAY 3: 4hink of it as a
and it\Sped:ion. into linear gquations and | transformation question -
know that T needs to be | ex ploit perp.lines properties rotation
perpendicular to so - could
=0 interpret as qudiu{ & ’} q90° rotation
. . . cloclunst
- by inspection, of line 1y=x
- (’:) & (-'l) =2 e OF thlod«mSQ
o using m xm,=-[, = A
the line pesp., Y{L
~line ryq=X,

()
or ()
50 can use either or
eg-Uf{" \ Sub 1nto gecond formula
=1 Q
S8 = (2
evaluate scalar product

-3(6)=a-b
zya-bz=-2

solve () and simult aneously

- a+tb=10
- QA-b= 2

2b=12
—_— =2
b=6

25
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Question 7 continued

sub b=6 into any of or O for ‘a
eq.into . (+b=ID
b4

n Vo= (f') as nquiml

(b) now can §ind the exact theough subbing inbo the Impulse-momentum
gormula :
fOrmulu. ].-:N\‘.‘L"_‘-)

= (..l')

=J2 Ns

NOTE * could've used the perp.vector \ogic from (a )
and Still qet the same magnitwde,
but aluays qood to double
Check with the formula (method :M(ks'_)
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Question 7 continued

(Total for Question 7 is 9 marks)

TOTAL FOR PAPER IS 75 MARKS
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