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QUESTION 1

1.1 BvY
1.2 CvVv
1.3 AV
14 AvYV
1.5 DvVv
QUESTION 2

2.1 K/ Ek= % mvz
37,5=% (12)v2v
v=25m-s1v

2.2  The total linear momentum remains constant / is conserved (in

magnitude and direction) v" in a closed systemv’

OR

In a closed systemv’, the total linear momentum before collision is

equal to the total linear momentum after collision. v/

2.3 2 p(before) = Z p(after) v/

(30)vi+ v (12)(2,5)= v (30 + 12) (3,2) v

~vi= 3,48 m's1v’

2.4.1 Collision where only momentum not kinetic energy is conserved

2.4.2

OPTION 1
Trolley X:

FretAt = mAv OR FnetAt = Ap\/
Fret(0,2) v = 30(3,2 - 3,48) v
Fret=-42 N

.. magnitude of Fnet= 42 NV’

OPTION 2
Trolley X:

vi = vi+ alit
3,2=3,48+2a(0,2) v
=-1,4 m-s2v
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OPTION 3
Trolley Y:

FretAt = mAv Ov'R FrnetAt = Ap
Fret(0,2)v'= 12(3,2 — 2,5)v'
Fret=42 NV

OPTION 4
Trolley Y:

vi=vi+ alt
3,2=2,5+2a(0,2)v

a=35ms2v




Fret= ma Fret=ma
= (30)(-1,4) =-42Nv =(12)(3,5)
Magnitude of Fret= 42 Nv’ =42 NV 4
[16]
QUESTION 3
3.1 Impulse is the product of the resultant/net force acting on an object and
the time the resultant/net force acts on the object. vv (2 or 0)
3.2.1
OPTION 1 OPTION 2
Take direction towards left as Take direction towards right as
positive positive
Z i= Z
Ipi=2Ips } / P P }‘/ Any one
Any one 0 = MVcannon+ MVpai
0 = MVcannon + MVpall
v v 6/ 1250] v + 1,25 (80)Y
= (125 5
0 =(1250)v +1,25 (-80)Y (1250} v+ 1.2> (80)
v=100/1250=-0,08 ms™
v=100/1250 = 0,08 ms?, left”
v=0,08 ms?, left v (5)
3.2.2
OPTION 1 OPTION 2
Take direction towards left as Take direction towards right as
positive positive
v v
FnetAt = mAv = mvi —mvi , FretAt =/mAv = mvi — mvi,
F (1,0)‘/: (1250) ((0)—(0,08)) Fret (1,0) "= (1250) ((0) — (—0,08))
F=-100 N Fret =100N Vv
Fret = 100 N
OR
Vi =Vj+ aAt
0=0,08+a(1,0) v
a=-0,08
Fret=mxa v
= 1250 x (-0,08) =-100 N
=100 Nv
(4)
[11]



QUESTION 4
4.1 The total linear momentum of a closed systemv’ remains constant v’ (2)
4.2 The kinetic energy remains constant. v- OR

The kinetic energy before the collision equals kinetic energy after the
collision. (1)

4.3 > Poefore = > Pafter v
(5)(4) = (6.5)vv
vi =3,077m-stv

Ap = m(vi - Vi)
= 5(3,077-4) vV
= -4,62 kg-m-s?
= 4,62 kg-m-s'1v', left/west/ opposite to direction of motion  (5)
[8]
QUESTION 5
5.1 The net/resultant force acting on an object is equal to rate of change
of momentum of the object in the direction of the net/resultant
forcev'v'(2 or 0) (2)
5.2 Or M1Vt + MaViz = MiviL + Mavi2v’

2Ppefore = 2Pafter

(1300)(20) + 0 v =  (1100)(14) + (1300)vev

26000 - 15400
~Viz= =8,15 m.sv
G 1300 (4)

5.3.1  Crumpling forces are internal forces. (Internal forces do not make the (1)
principle invalid) OR Only external forces make the principal invalidv'

532 Fret = m&\/
At

If Atis increased v Fnet (exerted on passenger) decreasesv’ 3)

TOTAL: 55 [10]



