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Question
Number Scheme Marks
1 [ 2 7
. | ~08(15"-10%)=50 (I) MIAL 2
(b) F=uR=u08¢g M1
Work-energy 1£0.8g %20 =50 ft their (a) | M1 Alft
[=0.32 accept 0.319 | A1 4 6
Alternative for (b)
, 15*-10°
V= +2as = a= =3.125 Ml
2x20
N2L F =umg=ma=3.125m M1 Alft
(=032 accept 0.319 | A1 4
Alternative for (b)
50 :
WE F =£ (= 15) M1
50 :
F=uR=>—=pu08g ft thewr (a) | M1 AL ft
20 Al
f=0.32 4
The first M1 for () could be scored in (a):
,
vi=pts20s =107 =157 - 2x20% (-)a = a= (—}% (b)M1
F:”fﬂjFZE.S (EF”I‘\r{IAl
WD=Fxd=25x20=50J




F+800gsina =900

F=5733
W =5731x15=8600
=8.6 kW
NB. Going up hill is an error, not a Misread
1 .
(b) N2IL 800x9.8> 74_90D =800a *
43
a=-—— awrt —0.72
60
3
0= 15—4—1’"
60
T =21 accept 20.9

* If they are using their F from (a) then they need to have scored the
MI in (a) in order to score the MI here.

Alternative for (b)
WD: 57315 = L g0015°
3 2
s =157
Useof v* =’ +2as M1 for getting as far as an equation in a.
a=0.72 Al

finish as above.
2° Alternative for (b)
Ft=Change in momentum:
MI Using the correct F
M1 Use of the method to form an equation
Al Equation correct unsimplified but fully substituted
Al T =121

M1
Al

M1
Al

[ ==

M1

Al

M1

Alcso 4 8




Question
Number Scheme Marks
3. (a) Large Small Template
Mass Ratios 247 8. 512 anything in ratio 9: 1:8 | B1. Blft
(1810 ¢200  ¢1610)
M(4) 9x24=16x1+8% MI1* Al
X =25 (cm) exact DM1* Al 6
. 1 .
M(axis 11M =12x—m ft their ¥
® (axcis) 4 MI1 7 Alft
( (36—-3)M =12 x%m )
3 DMI1 T A1 4
M =™ (o.ee.) 10
4.(a) i NEL 3v—(—v)=eu M1 Al
+—>
1 =8v Al 3
m @
(b) LM Smv=—mv+3kmv fitheiru | M1 Alft
v 3v (m > (u)=—mv+3kmv )
k=3 Al 3
(¢) |3 LM Omy =—-3my+11my fitheirk | M1 Alft
i) Q NEL 2y =ex3v M1
el —Ljm j‘=§1‘:’€=% * Cso Al 4
y y
(d) y= %1’ =1 = further collision between Pand Q0 | M1 Al 2 12
Al 1s cso — watch out for mcorrect statements re. velocity




Question

Number Scheme Marks
5. (a) M(4) Tsinf@xda=mgx=2a+2mg=3a |MI* Al=Al
r-3me > 10, . DMI* Al 5
4 3
Accept 32.7m, 33m
2a a
l #rg 2mg
10 4. _8 |
(b) —  R=Tcos# —‘—mcx_—.—hmc * eSO | M1 Alft Al
ft their T
3
(c) T F+Tsin@=3mg — F=mg tt their T fllft
Or: M(B) Fx4a=mgx2a+2mgxa=F =mg
3
F=UuR = u=-
' 8 M1 A1 4 12

(a) Alternative approach:
— R=Tcost

Tt F+Tsinf=3mg
M(B)F = 4a=mg = 2a+2mg=a(—= F =mg)

2mg  10mg
sin @ 3

= mg+Tsind=3mg=T=

If they use this method. watch out for F=mg just quoted in (¢): M1A1




(a)

(b)

(©)

(d)

N2L  (1.5" -3)i+2fj=0.5a

a=(3t"-6)i+4

v=( —61)i+2°) (+c)
t=2  —di+5j=-4i+8j+c  (c=-3j)
v=(r—6r)i+(2t°-3)j (ms™)

=3 v=0i+15j (ms™) * cso

Q=0.5(-3i+20j—(9i+15j)) (=0.5(-12i+5j))
Q|=0.5+/(5+12%)=6.5

. 5
acute angle 1s arctanﬁ ~ 23°

. , -5
or I'E(]Ull'Ed angle 15 arctan —
12

: 12
or acute angle is arccos— = 23°
13

. . —-12
or I'E(]llll'Ed angle 15 arccos ?

required angle 1s 157° awrt 157°, 203°

M1
Al

M1 Al
M1
Al
Al

M1
M1 Al

MI1 Al

[1-2

I

|t2




Question

Number Scheme Marks
7. (a) Energy %m (24.5 —u” ) =mg x15 M1 A1=Al
u® =24.5° —30g =306.25
n=+30625=175 * cso | Al 4
(b) -  u =wucosf@=175208=14 Bl
Y/ = arccos -w:q =~ 55° accept 55.2° MI AL 3
- (0.96 rads, or 0.963 rads)
(c) T u, =usind=17.5x0.6=10.5 Bl
S—ut+—at = —45=10.5(—4.9¢ M1 Al
leading to 7=4.3, awrt r=43orr=43% Al
— BD=14x4%2 (14x1) it their 7 | M1 Alft
=60 (m)only Al 7 14
T Ndlternarive for (a)
— u, =ucost=0.8u. T u, =usinég=0.6u
v:=0.36u" +2x9.8x15=0.36u" +294
24.5% =u] +v] = 0.641° ,+0.360° +294 M1 Al.Al
' =30625 = wu=175 * cso | Al 4
Alternative for (b) — wu_=wcosf=175x08=14 Bl
T vl =u’sin’ 6+2x9.8x15=404.25
&/ 40425
w = arctan — ~55°  accept 55.2°
- " P M1 Al 3
: gsec” &
Alternative for (¢) Use of v =xtané —‘:’Ef—czxz M1
2u
-45:21‘_-#){&1‘1 Bl1.Al
4 2x17.57 16
x* —30x-1800=0 oe. Al
Factors or quadratic formula M1 Alft
BD =60 (m) Al




