Mechanics
Answers: Kinematics 2

1.
(a) ‘v=u+at: 74=2+ax20 = a=3.6ms " M1 Al
(2)
() V?=u>+2as: 74°=2>+2x3.6xAC
or “s=ut+%ar: AC=2x20+%x3.6x20° M1 AlY
= AC=760m Al
Hence BC = 1200—-760 = 440 m B1V
“
2.
(a) Distance after 4 s= 16x4 — % x 9.8 x4’ M1 Al
= —144 = h= (4 144m Al
(3)
(b) v=16— 98x4 M1 Al
= 232 = speed=(+)23.2ms Al
(3)
6
3.
(a) vV =u+2as = 07 =21"-2x9.8xh M1 Al
h=225 (m) Al 3
(b) vi=u'+2as = 1 =0"+2x9.8x24 or equivalent | M1 Al
(=470.4)
v=22 (ms_l) accept 21.7 | Al 3
(c) v=u+at = —+4704=21-98¢ or equivalent M1 A2 (1.0)
— 1 each error
t=~4.4 (s) accept 4.36 Al 4 10
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(@) .
27=0+%.a3 = a==6 M1 Al (2)
(b)
v=6x3=18m¢s"
M1 Al ft
(2)
(©) i
Fromr=3tor=5, s=18x2-»x9.8x2°
M1 Al ft.
Totalht.= s +27 = 434m. 43m M1 AL (4)
5.
@y’ =u'+2as = 175 =u"+2x9.8x10 MI Al
Leading ton =10.5 Al 3)
(b) v=u+at = 17.5=-10.5+98T M1 Al ft.
T = 2% (s) DMI A1 (4)
Alternatives for (b) [7]
4 17.5+-105
s=(C N r = 10= (2T
- MIAL1 ft.
20_, DMIAL (4)
7
OR  s=ut+ia’® = —10=10.5—4.9¢ M1 Al ft.
. 6 5) . .
Leadingto T = 2?| _?J Rejecting negative | DM1 Al (4)
(b) can be done independently of (a)
s=vi—tar’ = -10=-17.5r+49¢ M1 Al
. 65
Leadingto T=2—.— DM1
77
q
For final A1, second solution has to be 1‘ejected.% leads to a negative u. Al 4)
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45=2u+1a2> = 45 =2u+ 2a M1 A1
. M1 A1
165=6u+ 1a6® = 165=06u+18a
eliminating either « or a M1
=20 anda=2.5 AT A1
[7]
7.
@) | -6.45=u-9.8%0.75 M1 A1
0.9 =y ** Al
(3)
(b) 0=081-2x98xs M1
5=0.0410r0.0413 A1
(2)
(c) h=—-09%x0.75+4.9%0.75 M1 AT
h=2.1or2.08 Al
(3)
8.
(a) 0% = u” — 2x9.8x40 M1 Al
u=28ms? ** GIVEN ANSWER Al
3)
() 33.6 =28t - 19.8¢° MI Al
4.9 —28t+33.6=0
282 V282 — 4x4.9x33.6
- 9.8 MI
=4s or (1.7sor 1.71 5) Al Al
(5)
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@
Height reached by first particle is given by
0=212_2408«s M1 | Other methods must be complete. Allow g =+9.8.£10
s0§=22.5%022.5m Al | Accept with consistent signs
,
Sol (1) '
(i) | t seconds after second particle projected its M1 | Allow g=+9.8.+10
height is 15¢—4.9¢> Al
and the first particle has height 22.5—4.9¢° M1 | Allow g=19.8.+10
(or 21t—4.9t%)
Al | Award only if used correctly
either
Sub f = 1.5 to show both have same value El (or sub t = 3.64 into 21f— 4.9¢* for 1% & t=1.5 for 2™)
State height as 11.475 m Al | cao. Accept any reasonable accuracy. Don’t award if
only one correctly used equation obtained.
or
15t—4.9 =22.5-4.9¢ M1
giving £ = 1.5 and height as 11.475 m Al | Both. f shown. Ht cao (to any reasonable
__________________________________________________________________ i 1 N N
Sol (2)
t seconds after second particle projected its M1 | Allow g=29.8.+10
height is 15t —4.9t2 Al
and the first particle has fallen 4.9#° Bl
Collide when 157 —4.9T% +4.9T* =22.5 M1 | Or other correct method
soT =15 El
H=225-490%x152=11475m Al | cao. Acceptany reasonable accuracy. Don’t award if
only one correctly used equation obtained.
6
10.
(1) | 14=2u+05ax4 M1 | Use of appropriate uvast for either equn
Al | Any form
19=u+5a Al | Any form
, . Attempt at solution of 2 equns in 2
Solving gives # =4 and a =3 M1 cmp = cquns m =
= unknowns. At least one value found .
F1 Must have complete correct solution to their
equns.
5
(1) | 19° =4"+2x3xsor Use of appropriate uvast and their . a & t =
< M1
g=4x5+05%3x25 5.
. - cao [Accept 50 1if 7 =7 instead of 7= 5 1n (1
s= 575s5057.5m Al | [,.,, P O
for 2/2]
"
-
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