Q Solution Mark Notes
2
I(a) |N2L 700(2) = 600a M1  H/-, no additional terms
(t+3)
45 - = v ml use of dv/dt
(t+3) dt
R e Al (t+3)
(t+3)
Al completely correct
Whent=0,v=0 ml use of initial conditions
C =15
= 15- 45 Al
(t+3)

Ast—o0, v—> 15 Al ft similar expression

1b) = 5. B M1

dt (t+3)
x = 15t—451In(t+3) (+ C) Al ft similar expressions
t=0,x=0 C = 45In3 Al ft
x = 15t+45 ln(ij
t+3

Whent=6 x = 90+45 1n(9 ml
x = 90 —45 In(3)
x = 40.56 (m Al cao




Q Solution Mark Notes
D(a). [Using v’ = o’(a’ —x7) M1 jused
0.09 x 3 = w’(a’—0.6%) Al
0.04 x 5 = w’(a’®—0.8%) Al
0.07 = 0.28 ml
o = 0.5
0.2 = 0.25(a” - 0.64)
a =12 Al
Period = 2z M1  jused
@
Period = 41 Al
D(b) |¥ = -o’x M1  used
% = 0.5 x0.6
% = 0.15 (ms?) Al
2(c) [x = 1.2sin(0.5t) M1  used, accept cos
At A, 0.6 = 1.2sin(0.5t)
t = 2sin”(0.5) = 1.0472 Al for2.0944
At B, 0.8 = 1.2sin(0.5t)
t = 2sin”'(0.667) = 1.4595 Al lor 1.6821
Requiredt = 1.4595 —1.0472
Requiredt = 0.412 (s) Al cao
2(d) [ = asin(wt)
x = 1.2sin(0.5t) M1
x = 1.2sin(0.5 x 27/3)
x = 1.0392 (m) Al
2(e) [v = awmcos(mt) M1 joe
v = 1.2 x 0.5c0s(0.5t)
v = 0.6cos(0.5t) Al
When t =2n/3, v = 0.6cos(0.5x2m/3)
v = 0.6cos(m/3)
v = 0.3 (ms") Al cao




Solution

Mark

Notes

Auxiliary equation

Pm® +5m+2 =0

(2m + 1)(m+2) =0

m = -0.5,-2

CF isx = Ae™'+ Be™

For PI, tryx = at+b
dx

— =a

dt

Sa+2(at+b) = 6t+5
Comparing coefficients
Ra = 6

a =3

15+2b =5

b = -5

General solution is
x = Ae?' +Be? +3t-5

Whent=0,x=3
3 = A+B-5
A+B =8

dx _ -0.5A¢%' —2Be? + 3

dt

Whent =0, @ =2
dt

2 = -0.5A-2B+3
0.5A +2B =1
A+4B = 2
A+B =8
3B = -6

B =
A:

(=4I

B1

B1
B1

Ml

Al
ml

Al

B1

MI

B1

Al
Al

cao

cao
ft solutions for m

both answers cao

ft CF and PI

use of conditions in GS

ft similar expressions

cao
cao




Q Solution Mark Notes
4(@a) N2L F = ma M1  used, no extra term
4 = 0~5v@ ml use of vdv/dx
2x+1 dx
I 8 dx = I vdv M1  [separating variables
2x+1
4In2x+1| = %% +C Al kin(2x+1)
Al all correct
V2 = 8lnf2x+1 + C
Whenx=3,v=4 ml
16 = 8In7+C
C = 16—81In7 Al ft kKiIn(2x+1) + C
v =802 16
Whenx =10 v =81n| =10 16
V' = 8ln3 + 16
v = 4.98 (ms™) Al cao
) 2x+1 . .
4b) p =6, 6" =8In +16 M1  jallow similar expressions

1n2x +1 _ &

7 8
Dx+1 = 7¢? ml correct inversion
= 0.5[7¢”*- 1]
v = 42.1 (m) Al cao




Solution Mark Notes

Using v = u + at with u=0, a=(£)9.8, t=2.5 | Ml

v = 9.8x0.5
v =4.9ms’ Al
Impulse = Change in momentum M1  jused
For A J =5v B1
ForB J = 2x4.9-2v Al
Solving 5v = 9.8-2v ml
7v = 9.8
v = 14 (ms") Al cao
J=5x%x14

J

7 (Ns Al cao




Q Solution Mark Notes
6.(a)
F <

3
F = uR = =R Ml

4
Moments about B M1  |dim correct equation,

3 terms, perp distance
R x 2cosa + F x 2sinat = 2100 x Icosa A3 -1 each error
Rx2x2+ng2x S 2100 x 2
13 4 13 13
24R + %SR = 25200
R = 800 (N) Al cao
6(b) [Resolve vertically M1
Tsin® = 2100 -R Al
Tsin® = 1300
Resolve horizontally Ml
Tcos® = F Al
Tcosb = % x 800
Tcos® = 600
T = /1300 + 600° ml oe
T = 1432 (N) Al cao
1300

0 = tan’ 600 ml oe
0 = 65.2° Al cao




