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Year 2 Oblique Collisions - Kinetic nergy, imptiise, Vectoi PCLM & Vector Impact Law

1. [In this question, i and j are horizontal perpendicular unit vectors.]
A particle 4 has mass 3kg and a particle B has mass 2kg.
The particles are moving on a smooth horizontal plane when they collide directly.
Immediately before the collision, the velocity of 4 is (3i — j)ms ™ and the velocity of
Bis (—6i + 2j)ms”

: : . 2. B
Immediately after the collision the velocity of 4 is (—21 + 3 ]] ms '

(a) Find the total kinetic energy of the two particles before the collision.

3)
(b) Find, in terms of i and j, the impulse exerted on 4 by B in the collision.

3)
(¢) Find, in terms of i and j, the velocity of B immediately-after the collision.

3)

first of all let's illustrate the above OBLIQVE COLLISION diagrammatically - label
direction of motion, respective velocities etc.

REFORE:: AFTER.
5 (2
B (%) s
3ky 7.('('3\ kg | 2kg
(a) first we're asked to find the of the particle before the collision;

Subbing iato our formula for

formula.- X.E= lmvz
2 J stalar
VELOCITY
MASS ia ms”
inkg

before ue Sub in, PYTHAGORISE the velocities BEFORE for and
€0 UQ ¢an gub in the scalar vclocc't-i!s'no{' the vectors

MI=Jerren  Ival=]eeree)

Subbing 1his into our formula:
2 2
=3+ 3 (D))
expand brackets
= 3,000 # (¥0) =557
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(b) nou to find the Impulse everted om Arby B det's Sukoin the information given on
into our Impulse-momentum fosmula (VECTOR version)

LNOTE: could in theory also have worked out the Impulse exerted on B by A
(dwe to Newton's Third Law whith states that every action has an equal
and opposite reaction), but the question gives us more information oa

formula:  T=m(y-ul
Subbing into above :

= ((3)-(3))

expanding

=3("7;) 25\ s

(e) let v = (t)-tuo Hays to find this vector velocity
“AY |'S\lbblﬂ¢! (.'\lo vector PCLM NVAY 2: vector imp\klse-momer\hm (on Bb'jA)
formala: M, Uy + Mgy = mp Va+tMgVa  ---fotusing just on the .

(means total momentum before the ¢ollVSiON AfTER: a
equals total momentum after) 2{ (b subbfng into our vector formula

34 (~¢)= -2} 2 (2 \ $0r Impulse-momentum
| |)expar:;l aboSe 3) i PURtE: (-é) fornula: Lzm(¥-u)

q -12\_ [ -6 2a Lihere we can exploit Neuton's 3rd Law - means
(.3)+( ¥ )- ( 2 )+( ‘u’) every action has an equal and opposite
Collect vectors reaction _ve
2o\ . (3 T ongbyA=-(Lon A by B
( 3%) ° -I)_ 9 A= 4 8) )
<1 3/ T2 and know from (b) that - =
(:) 5 (.l//z,_)"‘f'.l hence Subbing into Our formula:

or (-5 \ms™ (-%)= ((%)'(.19))
"0:8 expand above

Vs (2 )ms (1) 2(%%

1.§ -l
or (! m$ IS)Y.[2a+12
(o.S) (-S)‘(zb-q
equating L components
L IS =2a+l2

;;)2“3:-2

a:?:/l
equating 3§ components
+: -S=2b-Yy =) 2bz=-1
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uestion 1 continued
Q =) L: - '/2

*- Subbing (ato our
initial expression for Vg

Vo = 3/ or [ S ms=1|
2 = V-

(Total for Question 1 is 9 marks)

= J

3
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Year 1 Work, Energy & Power - Friction, Work-Energy Principle

3
2. Arough plane is inclined to the horizontal at an angle 6, where tan6 = 2
A particle P of mass m is at rest at a point on the plane.

The particle is projected up the plane with speed /2ag

The particle moves up a line of greatest slope of the plane and comes to instantaneous
rest after moving a distance d.

The coefficient of friction between P and the plane is %

(a) Show that the magnitude of the frictional force acting on P as it moves up the plane

4mg
35

is
3)
Air resistance is assumed to be negligible.
Using the work-energy principle,

(b) find d in terms of a.
“4)

(a) let's ilustrate the above diagrammaticall y-label the speed the
and the

" @":ﬁ;s Te >
«"‘/ {—"'—'\2‘)‘ 9502 m
/ agst axis

the question asks us to find 1, uhere:
formelo: F"Q‘R\,,e,.w nave to resolve vertically:
Coeffitient o force
Hfric{ﬁ'offt 2( I) . R =
but given that -hence constiucting
the apprepriate triq triangle using the
3,45 Pythaq. triple
=) (08K = A/H ="/
sing = Ofy = 3/s

S R= (‘”S)

= = x =
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( )

Question 2 continued

(b) to use the dork-enerqy _plimiplei let's draw oat two diagrams - one for Lefore
the particle travels the disiance 4’ and one for after - label the
R

Y1
QEFORE: V° AFTER N\
R~ o

\ / fmm part (“g_. e :I‘ss
WL—/_ — T = - - = ‘\% nQ. G.Pé':g lflo
/ ro anlzafq"l

L pad

DO NOT WRITE INTHIS AREA

-need perp. distance<h'
dTh = h=dsiact

V( "’1’ but {rom (a) kaow
sind =3/«
“hs= 3/5d
y Fr=Yh omq

nou sub all into uork-energy principle Lincludes dissipaiiu forces)

1EPE =K. F{ | .|.E|:E{+u.d|,nnil

Wl in+ 05k PPzt £

|
witia inifiml  initi gl * lI:I efit  final
Ala hetic " tl;;{.ggm gy st ..L shie |

I L
ﬁ 5 MV +muh 1%3(. + Fexd ! I
sub into above /_ﬁ(w flus'

2
%. ph Lﬁ:ﬂ)—'L’—:iO———OJL- o %i—lg—)—*—L}Fmi:s d

cancel m's and expand brackets
= 3sqd + He 4"

formula: z

DO NOT WRITE INTHIS AREA

cancel g's and collect Like terms
= s./'-I’d +S/3
=)d =#csa

_—

DONOTWRITEINTHISAREA

(Total for Question 2 is 7 marks)
: J
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Year 1 Work, Energy and Power - Inclinad Planes, Resolving Forces, Dynamics Problems

. A car of mass 1000kg moves in a straight line along a horizontal road at a constant
speed of 72kmh™'

e The resistance to the motion of the car is modelled as a constant force of
magnitude 900N

The engine of the car is working at a constant rate of PkW.
Using the model,

(a) find the value of P.

The car now travels in a straight line up a road which is inclined to the horizontal at an

angle a, where sina = 19

* In a refined model, the resistance to the motion of the car from non-gravitational
forces is now modelled as a force of magnitude 20v newtons, where vms ' is the
speed of the car

At the instant when the engine of the car is working at a constant rate of 30kW and the
car is moving up the road atil10ms ', the acceleration of the car is ams”

Using the refined model,
(b) find the value of a.

Later on, when the engine of the car is again working at a constant rate of 30 kW, the
car is moving up the road at a constant'speed Ums '

Using the refined model,
(¢) find the value of U.

(o) let's illustrate the above diagrammatically :make sure to label the
resistance to motion,and the reummgcd
h fovwmla'- P: _FVq VEtg:g’!‘in

J
0l ER (4
Pu\ Ualls ';:?\"Nfutons

£ _’1

v

..where:
=¥ PO0D

%1000

and V= 32kmh™
let's convert F2kmh™' $o ms !

F 2emh 2 '-l-l,OOOMIn"ff;mlOms"

P 7 5 3 2 2 A 0 6 2 4

3)

C))

C))
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DO NOTWRITE IN THIS AREA

DO NOTWRITE IN THIS AREA

DO NOT WRITE IN THIS AREA

Question 3 continued C Ag:

qOON d—— | 500k » = POCO NOTE: could've done this as a separate
) ! line of working bat it's more efficient

tn the exam {o urite (a the FORCE
g/om the POUER rearranged.

nou we use the fact that because the car is moving at a constant speed
this means that it's in non-staticnary equilibrium o forces left=fortes right

=) 0002 900

20
£1000 lood
= [8kW

(b) now the (s moving UP the INCLINED PLANE - (liustrating this diagrammatically

~label the resolved, resistance to motion, REARRANGED
f,%moxestim formulm: P= FV
but thists variable F:= £
resistanc@ ) v
-'-S\lb in V=’°M$.| ...uhefe- 7
+20(10) T
= 200N and vzioms ™!
S 3|°w
& = - 2
\ QM > T
\‘50 turn f:ke
200N ¥, a5 Yoo o— 1000kg — 3,000
...t0 find the let's resolve horizontally - subbu’na

into Neuton's Second Law:
SF, = 3,000 - 200 -

G 'i given in question

7
o NN O 00 D0 0
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Question 3 continued
collect Like €erms:
2800 -Jlﬁlzo,3 = 1000

49
= 2400 =1000
<1000 =000
Da= ms 2

(c)See how in the refined model the only thing that changes is v becomes U 9

this hence affects the @ « |F -
w

conviert

{0 Uates
¥ 1000

and v=WU
« and resiskance = 20U

..populating onto Our dt'o.srqm (NOTE = (n exem don't waste time
TR on drauing o. Second diagqram -
i |
OW &— / just altes the torce an
: hoooky v @'~ W resistance componeats
35 of the diagram from part (b)
:(00g
= 200 qco
“9 9
nowuse the {attthat the (S moving with constant speed -suqqests

(t's in noa-stationary equilibrium, so forces left = forces /iqht

R(O): = a0u+
w
XU $ {V§

1 000 -
a0u? + 2—‘@ gu -30,000=0

=) 20U*+ 400U -30,000=0
<20 <20
ut +20W -1,500=0
Solving this quadratic equin
L it's easily factorisable
(u-30)(u+50)=0
=) U 30ms™ or -gb‘s-.!qed: -ve

P 7 5 3 2 2 A 0 8 2 4
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Question 3 continued

(Total for Question 3 is 12 marks)
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Year 1 Elastic Collisions in 1D - Successive Collisions (with a Fixed Surface),
Impulse, Kinetic Energy

4. A particle 4 of mass 2m is moving in a straight line with speed 3u on a smooth
horizontal plane. Particle A4 collides directly with a particle B of mass m which is at rest
on the plane.

The coefficient of restitution between 4 and B is e, where e > 0

(a) Show that the speed of Bimmediately after the collision is 2u(1 + e).

(6)
After the collision, B hits a smooth fixed vertical wall which is perpendicular to the
direction of motion of B.
(b) Show that there will be a second collision between 4 and B.

3)

. — 1

The coefficient of restitution between B and the wall is 5
Find, in simplified form, in terms of m, u and e,
(c) the magnitude of the impulse received by B in its collision with the wall,

3)
(d) the loss in kinetic energy of B due to its collision with the wall.

3)

let's illustrate this elastic collision ia 1D diaqmmmal-imll:' - make sure to label
the respective speeds, direction of motion ete.
0

C x Y
&> 3 S - >
{C . - ) AFTEK: 2 r

following the normal protedure for this typeof collisioa:
... first using PLLM-{his means that {he total momentum befo
equals the total momentum after -
formula:  MaAUA+MaUs = MaVA + MeVg
Sub-into the above
7(3w) = 2z tny
cancel m's and expand brackets
=) 2x+y 6w
next because both the speeds after are unkaoun,
let's use NEL (tmpact Lau) rearranged

_ speed of separation
speed of approach

fOrmula.:

subbing into above

NN 0 00 0 O 0 arom
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DO NOT WRITE IN-THIS AREA

DO NOTWRITE IN-THIS AREA

DONOT WRITE IN THIS AREA

Question 4 continued
= 9" () I

- 3w

D & 3ew

and because we're asked for V, =y need to solve
and () simultaneously- elim. x!
+2x
2 446w
~1X 42y = 6eu
3y = Gutbew
factorise 6u out

3y z=6u(14e)
23 =3
g = %‘Lm)

+

)y =2ul(l+e)
V.= 2ullse)

(b) the fact that may potentially collide uith = a second kime suqqesés
We should find the valwe of v or x

Lihence getting the © and & grom (a) and elim. 3’

_ x4y =6u
=X4y= dew
3xX =6u-3eu
fackorise 3u out
3)(?-3\4(2-?.)._3

<3
AVx=ul2-e)
and because 0<e£| (our Sourc@ of inequality)

=) x>0
L hence ~ does NOT change direction
after the collision 'bqt does (as it rebownd s
off the vall) hence there mast be a
second collision betueen  and

11
o NN 0 00 00 R 0
p 7 5 3 2 2 A 06 1 1 2 4 Turn over



Question 4 continued

(C) now that we're given the valwe of the cooffitient of restitution this means ve

V.oor X

i 2“"4“ L.—from(a)

BEFORE:. - =1/ —_
o p\ S e ‘"I]_ "
2m m \
\_/ /
gind velocity AFTER for [ - /
thisisuhen NEL rearranqed appli k Subbing into ours formula for
“mulbiply v, by ezl ™ lmpulse-momentam
AETER x 2ultie)x'/2=ull+e) omula:  Lzm(v=u)
> I e wlive)-2u(
2m = M
~’ \ expandmg abasve
\J Y] m(-u-eu-Zw -Zlu\

collect ke terms
T=m(-3u-3eu)
factorise -3u out
I=-3mull+e) Ns
- n——
B = 3"\\4( |'|'€) Ns A Units for impulsesneutvn se conds,

Ns

but asked for
v

~ (d) Subbing (nto the formula for K.E lost
~ 2ull+e)
4

QEFORE: formula: %m(u’--vl)
Subbing (nto above:
™M )
. = 1 y 2 2 .2\
AFTEL: —e—-) K.E ost = gm(Qulive))” - (uli+e))7)
expanding brackets
d 2 2 _ 2
2
—collett like expressions
:.‘;- 3 ll'.e'),—’ 7mnitsforenqul}sToules,I
= Y mur(l+e)* T lost)
- J
12

NN O 0 D O 20 arom
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can find W, (e the velocity AFTER @'s collision with the wall to compare uith
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(Total for Question 4 is 15 marks)
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Year 2 Elastic Strings & Springs - Dynamics Probiem, Work-Energy Principle, Elastic Energy

5. A light elastic string has natural length 2a and‘modulus of elasticity 2mg.
One end of the string is attached to a fixed point 4 on a horizontal ceiling.
The other end is attached to a particle P of mass m.

The particle P hangs in equilibrium at the point £, where AE = 3a.
. . . . . 3
The particle P is then projected vertically downwards from E with speed 5 \Jag

Air resistance is assumed to be negligible.

Find the elastic energy stored in the string, when P first comes to instantaneous rest.
Give your answer in the form kmga, where k is a constant to be found.

(7

the most important thing to consider uhen approaching elastic strings and spriags
questions is to drau a detailed diagram- here let's do one for BEFORE the
'S projected. and one for AFTER - |abel the appropriate

BEFORE A AFTER A ——
Q:ZQI =20
oL wolk-¢nergy principle

{ :=a | MNN—

J ! a ,:‘

= E . -
G AT " S o

E=0
Sl Al ialani G st
revel

NOTE = it's best to have the 6.P.E=0

line here Such that the @' (s

in terms of the rather
thea the extension beingin terms
of
nou sub all into Uerk-energj principle Linclades diisipo.iiw. forces)
. S - u.d againgi
Hd in + | + PE E.Fl'. & =K.E +C.F +b,‘ip'E{ + .".'A.‘m
initial  (aifial I'Iﬂl'li-_ntl finaluinetic +h?t[di“l {i::i"lﬁ
S A LG e
+
. . » 1 -
Subbin g dato above it + % - . +.L,%z + Fexd
2

1 GR) g4 2mal)® _ gmg(a+5)?
2095 (2a)

expand brackets

9 () Q - 2mg(a+)?
3 roqa+mg w?_;_i_ _sru_

NN 0 0 0 O 0 arom
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DO NOTWRITE IN THIS AREA

DO NOTWRITE IN-THIS AREA

DO NOT WRITE IN THIS AREA

Question 5 continued

BOEw

cancel mq's

%u— + & =2(atx)t

2 l*a

Solve above for “x'

$o+¢x= (atx)’_a
8 ‘——zq 2
expand the deuble bracket
9 s a? s aQ
gd.'l‘x at+2aX+X _3
2a
qet common denominator en RHS

%q +x = &te2ax4xtoa"

2Q
x2Q x2a
% a**2qx = 2axX +x?
- Y .q— al
Square root
both sides

=?+ 1{,’:“

-
-

Subbing this (ate our formula for E.P.E
mod oty - extension
formala:  EP.E=AXE

28emfusty
E ‘ng( )1
2(20)
Simplify dovn
: 1§ - 5
% mya = ry mqa J

—

- 5

(Total for Question 5 is 7 marks)

NN 0 0 0 R 20 .
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Year 2 Oblique Collisions - Successive Coiiisions with a Fixed Surface, Angle of Deflection

6. Tn this question, i and j are horizontal perpendicular unit vectors.]

A particle P is moving with velocity (4i — j)ms™' on a smooth horizontal plane.
The particle collides with a smooth vertical wall and rebounds with velocity (i + 3j)ms"'

The coefficient of restitution between P and the wall is e.

(a) Find the value of e.
(6)

After the collision, P goes on to hit a second smooth vertical wall, which is parallel to i.
. o . !
The coefficient of restitution between P and this second wall is 3

The angle through which the direction of motion of P has been deflected by its collision
with this second wall is a°.

(b) Find the value of a, giving your answer to the nearest whole number.

C))

(a)llustrating this oblique collision uith a jired surface diagrammatically- label the
velocity components direction of motioa, etc.

)
"//k%\ the key here is that e are dealing uith an
~ hence need to find the by subbking into our two
formv.lae for collisions uith vector ualls
fOrm\Ald-i w\ TV.H
L
vecten
subbing into above
- \
- (3) .

evatuating the Scalar product

Yo-b=atdb
coltect tike terms
3a=ltp
sy =4
b H 5/c"l.
-+ €ON USE this infoin 2L uays
to qet the
WAV |-as a vector WAY 2:0$ d linear eawation
it b=3)ya then (f b=3/ this isthe same a3
l -
= (wq) YERLES
®4 *Yy M3y

cas A =

NN 0 000 0 O 20 arom
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DO NOTWRITE IN-THIS AREA DO NOTWRITE IN THIS AREA

DO NOT WRITE IN-THIS AREA

Question 6 continued

nou we've qot ,this means that the

isthe vector

perpendiculoar $0 ' - 3 ways lo find this*

WAY [~ dot product WAY 2:a$ linear equtng
fo{m“‘ﬁ-. a-b=0 ...m',-_ 3I'+
° =0 o'.\j - 3/*‘
)l = formula: M xM), = -\
or m, =neqalive

reciptocol
‘* I’t‘ .'-'qls

<) (-',/3) e

L3 -3
“se,
or

x3 *3
(%)

" :(“ )od_*"

S

proceed vith ANY of the tud eq.

now can sub into our second formula:
formulm: -QW L= V'[
Subbing int0 above
!
- . : ( 3).
evaluating the scalar product
-o(-1€)=19
expanding and solviaq for
4.126 ; q"?"

= Yo

17
o NN 0 00 0 O 0
p 7 5 3 2 2 A 0 1 7 2 4 Turn over

WAY 3:90° rotatioa
treating the ‘perpendiculos’
as a 90° retation

of

... cloch wise:

L
(5 %) (5 4)
. d§a [near i:unstIMQﬁon

6 | -
10 -

... anticlockwise:
L
J °
i, 3
Ed
i
(3 (87
-.as o linear Lransformagion
o -\ - [
D) (i
: (_?3\)00'



Question 6 continued

o
(b) tllustrating the Secv\cl uu\slor\ dmgmmmn{uq\(wj -now uith o NON-VECTOR WALL g
o
—|
b the fact that ue need to =
gind the =
Suqqests ue need to tind =
the and compom\tsg
of the 3 3
T
>
-..4H0 ways to do this:
WAY [:uSing the standard HAY 2:using vedtes formulae:
non-vector uall formulae now W= ( :’) . [ perpenditulor =
and tet 2 =({)
- = o
no Change = gqbb'mg above into {om\ulQ'. o
: formula: w-u=v-W (23
-]
' (y. = (&).
NEL rearranged c"! es (3) ('o) (b) (é) §
(dueto the acting evaluate the gcalar producls =
perpendicular to the dall Y=y =
- 3 X - I ‘E g
192)
uddmg onto diagram: c--ROW, Nent formuld " 2
{o«mqla-. -eu-[=\l-r ;

?r} /\\I'-\ Svubbii\g)ir\io o:m;:):.

=)2: (_\) evaluate the scalar products
"‘/3 (‘3) =-b

=) | ==k 8
SIXHL S
% ('|' ;
nou need to find the ongle of deflection between z
'
= (3\ and 2 :(_'i) ;
Lituo woy¢ fo do this: i‘
7
>
WAY 1:gcalar dot ptodutt WAY 2:vector triangles and triq -
formula v | b
calar '\3
formula: coSoh = 22 b R Yo gee o is {he Sum of the angle in
lal el cos ‘:, iudes o i I the pml( {nqnq\e -call it 7-3
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Question 6 continued
subbing iato above: and angle in the purple triangle

1 e = (3) (1) -call it - &'
=) KA = tan™ (‘_3/!)‘\'(:01\.'('/!)
o [TV © LA [T &) . = 71.56 SOL.°+ 4§

evaluate scalar produtt = 117°3 s.p)
and square rool$

ekt = -2 _ -2
flof2 Jo

- oa=Cos"‘ 'ruz )
‘:ll‘,s‘s.,.
- ||10(! ;ii\

L85
002000
PO~ 950X
PO
3
S
X
e
: <
0
SRR
oss 4708
oSl
Potsa ag?
hotoraraed
Pooses 28
R
< X
PO o '8¢
LN
SIS
SO
SSEXS
& . \
KL \\‘
> a.\.:\
%
XKL
o2 \\
X %S
o3
o
g %
X \‘\\
s
=
2 5
z
T
P %4
z
o
=
o
aQr
505
X

: (Total for Question 6 is 10 marks)
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Year 2 Oblique Collisions - Sources of Inequality, PCLM and Impact
Law, Deflection through a 90 Degree Angle

A (m) B (3m)

Figure 1

A smooth uniform sphere 4 of mass m is moving with speed U on a smooth horizontal
plane. The sphere A collides obliquely with a smooth uniform sphere B of mass 3m
which is at rest on the plane. The two spheres have the same radius.

Immediately before the collision, the direction of motion of 4 makes an angle a, where
0° < a < 90°, with the line joining the centres of the spheres.

Immediately after the collision, the direction of motion of 4 is perpendicular to its
original direction, as shown in Figure 1.

The coefficient of restitution between the spheres is e.

(a) Show that the speed of Blimmediately after the collision is

1
Z(l +e)Ucosa

(6)
1
(b) Show that e > 3
“4)
1
(c) Show that 0 < tana < N
3)

(a)let's break the diagram in Fig | doun (nko o before ond after the collision

hoppens
35"‘0&5\(}:\) (3m) AFTER (ny (3m)
U &
___og-.________ .- _By\\_s—~_—qyzf
) v,
mjz_;’;t:,ponen{s resolve (nto
u.co Q V\(QS& li.l(evgponenls

or

USinol '3
m 3m 0 m 3Im
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DO NOT WRITE IN THIS AREA

DO NOTWRITE IN THIS AREA

DO NOT WRITE IN THIS AREA

Question 7 continued
{reaﬁng as a standard elastic collision (n 1D :
...{irst'usina PLLM :

. Ucoset O
BEFOH:'. —
formula: MA ua+tMmaVug= MAVA'l ms“e
M| 3 Subbing into akove:
AFTER: ¢ > Z (cosa) = nrlx) + 3rpy)
* 9 cancel m's ond expand brackets

Ucosck = =X + 3y
=) =X + 3y = Ucosat
. ..next, because both Speeds after are unkmdun use NEL:

. Speed of separation \I-(.x)
speed of approsth = “(gsa

{ormu\lo. :

expand brackets

- Ly
U cogk
X UC0sk Weos

) 9+ elos
tne question asks for 4’ or v, ~elim."x
+ -—JL!-%sj =\Ucosel
txt Y 7 Ucosx
u: UcosaA e \Ucos
factorise Meosck out :

by = Ucosa (| +R)
=y =4

9 < %cosol(l-fe)

(b) we have to use the falt that is rotated 90° @s our on\y <Source of inequcl'ﬂ:j-
hence <20 (as ocknouledqed on Owr diagrom)
b hence ue uant to find 3¢ (elim. yl:

3Ix® -
334 3y T 3eucosa

=X 4 3: = WUcosek

Y =2e\Uucesak - Ucosk

factorise Rcoso Out

Yx=ucosa(3e-1)

=4 =M
Xz %us«x(u-l)

Sub (atd oue Source Of inequality
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Question 7 continued
U (3e-1)¢osa? 0
4
=) 3e-120
)e )‘Iz\
() now that the angle &4 (s involved ue're prompted to looking at the
sorallel and perpendicular componeats tor after the collision

RSB

(m)
\

_:? ___=)taadk = pacallel
v ¢ \\\ ‘;le.

= 1 (3e-)Moset
gdsink

e vauv S Il;l,L\\Nl\a,l;l;]M 191\1 /oq//y)y

Cuacel U's and use Sinch _
oSk

L - 'l Py |\ ‘
cono= "‘%‘ - tanak

\
tan'k s 9 (3e-1)

L
as ef.-l,

< c
) %! 3 ./ ‘\
tan* !:-'; (2) @ E

o) tantk & ‘/)___ - T C
but 0LAL90° uhere ton (s +ve

falt = 0 ctantat'ls
"t“l‘ = - L v A

fﬂl\’&
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Question 7 continued

(Total for Question 7 is 15 marks)

TOTAL FOR PAPER IS 75 MARKS
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