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1 (a (i) (0 =) ot/(allow any subject if all terms given) B1 [1]

(i) (SQ =) rsinwt (allow any subject if all terms given) B1 [1]
(b) this is the solution of the equation a = —&’x M1
a = —a’xis the (defining) equation of s.h.m. A1 [2]
() (i) f= w/2n C1
= 4.7]/2n
= 0.75Hz Al [2]
(ii) v= ro (r must be identified) C1
= 47x%x12
= 56cms™ A1 [2]
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(a) acceleration / force (directly) proportional to displacement
and either directed towards fixed point
or acceleration & displacement in opposite directions

(b) (i) maximum / minimum height/ 8 mm above cloth / 14 mm below cloth

(ii) 1.a=11mm
2. @=2nf
=2 x 4.5
=28.3rads™ (do notallow 1 s.f.)

() ( v =wa
=283 x11x107°
=0.31ms™" (do notallow 1 s.f)

(i) v = 0@ -y
y =3mm
=28.3 x 1072 (11?2 - 3%
=0.30ms™ (allow 1 s.f)

(@ (i) amplitude = 0.5cm

(if) period = 0.8 s

(b) () o =2n/T
= 7.85rads™
correct use of v = @ V(x¢> — X°)
= 7.85 x V({0.5 x 102> — {0.2 x 1072}
= 36cms”
(if tangent drawn or clearly implied  (B1)
3.6 +0.3cms™’ (A2)
but allow 1 mark for > 0.3 but < 70.6 cms™)

(i) d = 15.8 cm

(c) (i) (continuous) loss of energy / reduction in
amplitude (from the oscillating system)

caused by force acting in opposite direction to the motion / friction /

viscous forces

(ii) same period / small increase in period

line displacement always less than that on Fig.3.2 (ignore first T/4)

peak progressively smaller
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5 (a)

(b)

(c)

(@ (i) 0.8 CM .o

(i) (max.) kinetic energy =2.56 mJ .........cccoiiiiiieiiiiiiieen,
V(MAX) ) 2= S

(max.) kinetic energy = Ysmaa® or ama® (a% — X°) ...

2.56 x 102 =% x 0.130 x &” x (0.8 x 102 .......cccocee...
@=24.871ad 8 oo

[ = @I2T0 oo
=4.0Hz (3.95HZ) coooiiiiiii

(b) (i) line parallel to x-axis at 2.56 MJ .......cccccevviiiiiiiiiennnnnnns
(1)) 14.0HZ oo
20.50 cm (allow £0.03 CM) ...ccoovviiiiiiiiiiiieiiiieeee

use of a = —w x clear

either & = \(2kIm) or »? = (2kim)

w =2nf

f = (1/2 ©)V(2 x 300)/0.240)
=7.96=8 Hz

(i) resonance
(i) 8Hz
(increase amount of) damping

without altering (k or) m ...(some indirect reference is acceptable)
sensible suggestion
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¢ f(a () 1.0
(ii) 40 Hz
(b) (i) speed =2nfa
=21 x 40 x 42 x 10°®
=10.6ms’”
(ii) acceleration = 47%f a
= (80m)’ x 42 x 10°
= 2650 m s™

(c) (i) S marked correctly (on ‘horizontal line through centre of wheel)

(ii) A marked correctly (on ‘vertical line’ through centre of wheel)

7 (@)(I) @ T M e
= 2n x 1400
= 8800 rad 871 i
(II) a = (—)COZXO ..........................................................................
= (8800)? x 0.080 x 1073
= 8200 M S8 Lo
(b) straight line through origin with negative gradient ..........................
end points of line correctly labelled ...
(c)(i) zerodisplacement ... ...
(1) VS X0 e
= 8800 x 0.080 x 10™°
= 0.70 M ST
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