Max

Question Answer Additional guidance
mark
(a) (Total momentum before = Total momentum after) 2 “SHOW” question
p=my If sign convention is
OR (1) not applied then
(mu, +mu,)=(my +my) max 1 mark for
(0-75x0-50)+(0-50x-0-30)=(0-75x0-02)+(0-50v,) (1) formula.
v,=0-42ms
(b) Ft =mv—mu (1| 3 Accept: 0-4
Ft=(0-50x0-42)—(0-50x-0-30) (1)
Ft=0-36 Ns (M Accept:
mpulse = mv — mu
v and u must have
opposite sign.
Accept: kg m s~*
(c) Calculate the total kinetic energy before and (total 2 Look for a statement
kinetic energy) after. (1) relating to

If E; before is equal to E; after the collision, is elastic.

OR

If £ before is greater than E; after, the collision is
inelastic.

(1)

calculating/finding
the total E; before
and after first,

otherwise 0 marks.

There must be an
indication of total
kinetic energy or
equivalent term.

Accept:

If kinetic energy is
not the same,
collision is inelastic.

Can show by
calculation but would
still require a
statement for the
second mark.

Do not Accept:

If kinetic energy is
gained, collision is
inelastic.

If candidate says
energy is lost then
max 1 mark.
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Q3(a) Maximum Mark: 2

RESPONSE 1
w v

mu, + MU, = SRS

(6.75%0.5) « (¢-5x ~6.3) = ©.7Sx0-02) « (0.5v,)
0.225 = 0.01S + 0.%v,
0.21 = 0.%Va .
v, = 0.U2ms* —>

RESPONSE 2
mo =+ ml) - v\ * N
(O3S %o ) * (o oX-o 3) = Co-'%*wo-oz)
| 4 o3\
O-'3Jv = O 2.5% O 0\D
oSV = O Ul
—\ .
N o U=
RESPONSE 3
- =+
maVe b e Oy mae v -

@-mvc-‘i)f (o-5x-03) 2 (0.15x0m) } (o 5Vy)
©-2263 2-0l3 & o5y

O-va T 02\

-~ O~ ~ - .
Vy = Flmg o bk Nahb
e
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Q3(b) Maximum Mark: 3
RESPONSE 1

Ft = A4p
= My, - MU,
=my (V%)
= 0.8 x(0.42- (-6.3))
= 0.3SNs

RESPONSE 2

impuls Fa-

M- M

Tmpdse B (O-S X 6+12) < (°"5on3)

;MPO\S‘C =

—&.26 Néobkf

e ————

Bkk
RESPONSE 3

A7 6 B0~ T BB

Ft=0.5%x0-NAL— 0:5x~-0. %
= O-%GKSmS“‘

—

Q3(c) Maximum Mark: 2
RESPONSE 1

(oleulate the  Kinefic enegy (totad)
befere. e cdliston and affer e
edllision. I} te flal  kinehc Cme?y
befre ond afler e edlision s
Te sme, e colislan was elashic.
If the flal kinehic ey offer tre
clision is  less o e blal kivehy
wegy e e cllion, e
cdlision  was  inelaghc.
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RESPONSE 2
NO‘(" ‘L 0\)'\' t\’\e, RL'V\,Q'HQ. C,V\Cfay
of  lotih Crs  loctove et e
fhe  coltblon  and  cowpare. ¢
Jd/\ey have B Sane  fuihest  evergy
‘e ¥ elshe, of ey dout (¥
e, tuelashc .

RESPONSE 3
Colevde  Ene lnebc emu—ab of Vehide X and VUdhide
wlor  ——x
e NS 3 S€\>\'d—(3 bhen oD % the lanekc erost) of beth

boojebher

%{Ca\mlaklae Kineke wrecgy ob b bl Vekicle
o Ghe  collision wnd  gaa Gany l»a%.,}.!z

IG k‘nz\ic wb‘j lae{eﬁ = Ruele ere

is 3\65‘_‘1 (33 E 7 &tgﬁ Col\:g;,h
Te te Bino <
N 6‘453 bcceﬁc ?l ks ke
o Glligzan 3 e R demy obly
Q5(a) Maximum Mark: 1
RESPONSE 1
(e Shift
RESPONSE 2

) ) (@) State one other rRiece of evidence that supports the Big Bang theory.
(wan Wsaowsals b B, - .

L - Abvo
N, dwg)m o plawhy,
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RESPONSE 3

(a) . State one other piece of evidence that supports the Big Bang theory.

(Péowdlf\w&) lbw\g m:fa%]_ [/(D%LLL
Obserac U Huftste Uk t e ol e
Spechumt . (ees sL&,pr) ,/|\~<5 (S W s

Obseneat Lemk‘t"\j =5 d\i%\e\;\d.ﬂw\m/e\(q&

Q5(b)(i) Maximum Mark: 2
RESPONSE 1

\

oiNeSE = THo
g oF O \

—aox15'7

_sx10'8
- \ g 65(100‘%@/&

RESPONSE 2

|

a——

e =
0-8 Hoe "
- OO Yoo

Qs(b)(ii)

A Maximum Mark: 1

RESPONSE 1

D This /s becatse tho o Hvdeds

Colcobdion of- hubbles oS ferd-1

not 0.6 accurede a3 o ordVergeally
USed Uefsion
RESPONSE 2

teennat .
More advencec! -halwmue@ howg been raveateck

So \4«'— voluve Px- Ho 1S MOote Ocaurat<

now then n LA,
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RESPONSE 2

\\\O{\ e 0)’\' t\’\e, RL'V\,Q‘HQ C,u\c,fay

of ot Caro kefore anct afrer

Yie Colliblom cnd Lompare . [G

they have Hn Sawe  huirett eversy
e ,

‘e 2S5 elshe p c)[ mlﬁ cout (+

heg tuelaShc .

RESPONSE 3
Colevode  Ehe kinebic enzn;,b ob Velide X and VUdhide
e ——
aebtcﬁx\sa\ N 5<\>w\-(3 then oSN Do bty lanekc N of btk

[-O%e *‘x(('

TLL« Cadcolate e kineke t'\kf‘3c3 ot b boa Vehs

cleg
oller e colliSien  eoman

. N &M %‘
IC Bineve  ene bzpe“
” = Rule ag.,
i< e\o-sé? mo\‘j o“p&’f"/ G"‘LHQ Cdl(s;‘h

¢

a‘- Einelc
Sy bebre F bigre
R O ey ok



Q3(a)

The candidate has explicitly stated an appropriate relationship

Response 1 and substituted data correctly, stating the given final answer.
Response 2 The candidate has explicitly stated an appropriate relationship
and substituted data correctly, stating the given final answer.
Response 3 The candidate has explicitly stated an appropriate relationship
and substituted data correctly, stating the given final answer.
Q3(b)
The candidate has selected an appropriate relationship,
Response 1 substituted correctly but given an incorrect final answer due to an
arithmetic slip.
The candidate has selected an appropriate relationship, but has
not substituted correctly (should be u= -0-3, using the
Response 2 candidate’s sign convention). Even if the unit in the final answer
had been correct, the mark for the final answer cannot be
accessed.
The selection of an appropriate relationship can be implied by
Response 3 the candidate’s correct substitution of data. The candidate’s final
answer is correct.
Q3(c)
The candidate’s explanation covers both the determination and
Response 1 correct comparison of the total kinetic energies before and after

the interaction.




Question

e Mark Commentary
The candidate neither states nor implies that the fotal kinetic

Response 2 0 energies of the system before and after the interaction should be
determined and compared, and so the marks are not awarded.
Through their description, the candidate implies the

Response 3 2 determination of the total kinetic energies of the system before

and after the interaction. The comparison is also correct.




