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(a) M1 Energy equation from start to general position - must have 2 KE

terms and a loss of PE

A1l LHS correct

A1l RHS correct

Alcso re-arrange to the given result
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First relevant force equation M1
Correct unsimplified equation Al
Eelevant force equations:
¢ Honz T cosf=T,
Vert Tsinf=mg or 2T sinf=2mg
. I =T cosf+mgsinf
Perp T,sinf=mgcosf (accept I,tanf=mg )
e Lami —2 __me _ &
sin(90+6) =sin(180-8) smn90
L, _mg _ T
cosf smmf sn90
It may be vseful to note the simplified expressions for tensions are
Smg 4

I= 3':' I, = i';'!g but need not be seen explicitly.
Second relevant force equation M1
Comrect unsimplified equation Al
Hocke's Law for either tension

2mg 20mg
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Solve their relevant force equation(s) and HL to find x or v Ml
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Notes for gquestion 2
First relevant force equation. All required forces present with no extras,
M1 condene sign errors and sinfcos confusion MO if T, =T, o1 Ty, =T,
Condone W instead of mg.
Al Correct unsimplified equation. Condone I instead of me.
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Method to find at least one expression for EPE

Ml

Two cotrect expressions for EPE (final and initial)
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GPE Loss= mg=2a
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Use of conservation of mechanical energy
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Notes for gquestion 3

Complete method to find the final extension (their OF — a). May see use
of the 3.4.5 triangle or Pythagoras to find OF. May be implied by a
correct final extension.

M1

2
Method nsing EPE formmla at least once. EPE mmst have the form ’L—xﬂ

where A is modulus of elasticity, x is their extension and k is a constant
{condone k= 1).

Al

Two correct expressions for EPE

El

GPE term seen or implied

M1

Use of the principle of conservation of mechanical energy. All required
terms present and of the correct structure with no extras (2 EPE, 2KE,
GPE). Condone sign errors.

Mote there are different rearrangements. For example,
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(a)M1  Form an equation of motion, minus sign may be missing.
M1 Writing the acceleration in the form v % These two M marks may be awarded together.
L 1 . .
Can be implied by Emv2 after integrating.
dM1 Attempt to integrate both sides of the equation wrt x Depends on both M marks above
Alft  Correct integration with correct signs. Constant may be missing. Follow through a missing
minus sign.
NB For the first 4 marks m or 0.4 may be used
dM1 Substitute either x =2, v=5 or x=5, v=2 Depends on all M marks above.
Al Both substitutions made and 2 correct equations in k and ¢ found
dM1 Solve these simultaneous equations to obtain a value for . Solving 1 linear equation (as ¢
was omitted) scores MO. Depends on all M marks above.
Al Correct value of & obtained.
(b)
M1 Obtain a value of ¢ and form an expression for v*. (Often seen in (a); award marks if (b) is
attempted.)
Alft  Correct expression for v2. Follow through k =—14 which gives ¢=-5
dM1 Substitute v = 0 in their expression for v* and solve for x

Alcso

Correct value of x obtained.

11

PMT



