Question

Number Scheme Marks
1 . T . (1
5(a) x=4cos| —xnt| X=-4x—sin|—rxt
5 5 5
7Y 1
5c':—4><[—j cos| —t M1A1
5 5
2
. T
X= —(gj x ..SHM Al ?3)
. 2
period = “Z _10 (s)
(b) i MI1A1 2)
5
(c) amplitude =4 (m) Bl (1)
. T . (1 .
(d) x=-4x gsm (g m‘j or |xmaX =aw M1
T 4 »
Max speed:4xg:? or 0.87 (ms™) Al 2)
1 S (1.5
(e) AtAx=15 15=4cos|—-xt| =t,=—cos |— MI1A1
5 Vs 4
1 5 -2.5
AtB x=-2.5 —2.524005(—7[0 =1, =—cos (—j Al
5 T 4
Time A to B
5 -25) 5 (15
=t,—t,==cos | —— |[-—cos" | — [=1.6862...=1.7 or better( s) Al “)
Vs 4 V4 4
[12]
(a)
M Differentiate the given expression for x twice (Both derivatives must be shown)
Need to see: cos to sin to cos (ignore signs)
Al Both derivatives correct
Al Rewrite in the standard form for SHM and give the conclusion.
(b)
M1 Correct method
Al Correct period
(©
B1 Correct amplitude
(d)
M1 Use either method to obtain the max speed
Al Correct max speed
(®
M1 Find the time from the start to either 4 or B
Al One correct time
Al Second relevant time
Al Correct time from 4 to B. 1.7 (s) or better




Question

Number Scheme Marks
ALT
(e) 1.5=4sin(l7ztj =t, :isin’1 (1—5j MIA1
5 V4 4
25= 4sin(lmj =t = 2 gin™ (Ej Al
5 /4 4
Sty =ttt = isin_l (£j+isin_1 (g] =1.6862.. 1.7 or better Al
/4 4 /4 4
6(a) 7= 30 4x03 MIAI
[ 0.5
A=50 * Al*  (3)
(b)
04m M
T
0.3
1.2g
Extension = 0.5 m (used in (b) or (c)) B1
7=2203 _ 50 MIALft
0.5
R(T) 2Tcosf-1.2g=12a Ml
3
100x§—1.2><9.8:1.2a Alft
a=40.2 a=40 or 40.2 m s? (positive) Al (6)
1 0.5 Bl1ft (any
(c) EPE.= EX 50x 03 correct EPE)
2 2
l.2g><0.3+l><l.2vz:l><50><0'5 —l><50><0'3 MI1AIAl
2 2 0.5
2 2
=250 95,03 —-1.2gx0.3| (=7.452) DM1
0.6 0.5 0.5
v=2.730... =2.7 or 2.73ms” Al (6)




