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Kinematics (Velocity and Displacement — Time Graphs) (Sheet 2) Mark Scheme

Ql.
Question Scheme Marks
Number
(a) 30° = 24.300 M1
=15
as=ls Al (2
. . M1
®) 0°=30"-2x1.25s OR  0=30-1.251
s =360 t,=24 Al
20+T +24+ p
300 + 30T + 360 =1500 (20T - 1+7) y30=1500 |M1Al
T=28 T =28 Al (5)
(©) triangle, drawn on the diagram, with base coinciding with base of Bl
trapezium, top vertex above line v = 30 and meeting trapezium at least once
DB1
¥ marked correctly (2)
(d)
M1
30=154= =20 Al
F Al
30=125t, =>1t,=24
(i . . M1 Al
—(20+ 28+ 24)V =1500
750 Al
V= =41.67
18 (6)
125

— (o0e) Or 42 (or better)
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]3]
BE

Q2.
(a) A
s First two line segments | B1
Third line segment | B1
8.75 | Bl (3)
. | SR
0 75 t
1
(b) ;XSX(T+75)=500 M1 A2 (1,0)
Solvingto T =50 DM1 A1 (5)

[8]
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]3]
BE

Q3.
%Tﬁggp Scheme Marks
(@) | specan
(i) : sl 1°* section correct B1
R 2™ & 3" sections correct B1
i n
20 60 70 7t Numbers and v marked DB1

correctly on the axes.
(ii) a’/M 1°* section correct B1

Zn’d section correct B1

3" cection correct and no

B1

= extras” on the sketch
! (6)
TO+40
(b) G D M1 At
2
v=880x— =16 DM1 A1
110
(4)

[10]
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Q4.

Q5.

]3]
BE

Question : ]
Number Scheme Marks
(a)
F Y
y
i shape Bl
; ; 25. 10, 30. 90 B1 (2)
10 : —
o 30 o0 ¢
(&) | (b) 3.0><:5—%(2:‘.~+10}—19(5D—r)=1410 M1 Al Al
7.5r=60
t=8 (s) M1 Al
25-10 5 i
a= =1.875 (ms™) 11 M1 Al (7)
(9 marks)
Question Scheme Marks
Number
@)
A B1 (shape)
B1 ()
(2)
v \
(b)
() (i) Vo1 ,
E=§ = f1=2V 5, 1 =4V 5 M1 Al Al
(iif) t, =300—2 -4V =300—6V s ML G
© v(300+300-67) 1 T MIALR
6300=——————" or WV +B00-6V)V +_4VV
¥* —100¥ +2100=0 ixl _
(v-30)(r-70)=0 NN
¥ =30 or 70 ” -
¥V =30 (<50) )
13
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Q6.
Question i
Number Scheme Marks
(@) ’ B1
0<r<50
¥ [ B1
/ |\ 50<rt
: | 1 B1
140m | | (V.8,15,
| | 20,30)
20 30 [ 41 15 [ r_- . (3
(h) Use area under graph or suvat to form an equation in 7 only.
140 = %x 20x¥V M
V=14 .
(© 3=V—§r1 (and /or 0:3—%@ e
t,=12, (and/or t, =24) Al
Total time = 20+ 30+ +15+1¢, =101 (seconds) DM A1
(4)
1 . F+8 1 MIAZ fi
@ Total distance = 140+ 30F + . ,+15x8 +;><B><r‘:
=140+30x14+11x12+15%x8+24x4
=908 (m) Al @
[13]

Notes for Question

Question _(a)

First B1 for shape of graph for 0 <r <50
Second B1 for shape of graph for ¢ > 50

Third B1 for ¥, 8, 15, 20, 30 appropriately used

Question (b)

M1 for use of area under graph (must have *1/2%) or suvat to obtam an equation m ¥ only.
Alfor V=14

Question (c)

First M1 for use of either 8=F-%1 or 0=8- 1.-"3 I

First Al for either =12 or H=24

Second M1, dependent on the first M1, for 20+ 30+ 11+ 15 + £ (must ineclude all 5 times)
Second Al for 101 (s)

Question _(d)

First M1 for an expression for the total area (distance) including all parts of the motion. Where a
triangle or trapezium is used , a “*1/2° must be seen.

Second A2 ft on their ¥, f; and t;, -1 each error.

Fourth Al for 908 (m).
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Q7.
Qh]ter::;:: Scheme Marks
(a) Shape (both) B1
V Cross 81
A - B1
) Meet on r-axis
& ﬂ Figures 25.20.7.25 B1
h \
0 T %5 o (4)
(b) (t+25)
For 0 20| ——— |=800 M1 A1
- DM1 A1
+55)\
For P: 25| : — [=800 M1 A1
solving for T T=9 DM1 A1 (8)
[12]
Qs.
Question Scheme Marks
Number
(a) .
i Shapeo V' Bl
i Shape for last 22s Bl
| (with V > 15)
- : . Figures Bl 3)
t 16 22
(b)
(15 +5)xt = 120 M1
=1t=12 > T=12+16+22=505s M1 Al (3)
(c)
120 + ¥(F+ 5).16 + 227 = 1000 M1 B1 Al
Solve: 301 = 8B40 = 7= 28 DMI Al
(3)
11
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]3]
BE

Q9.
ﬁﬂfﬂ%gﬂ Scheme Marks
(a)
v 2 horizontal lines | Bl
Joined by straight line sloping down | Bl
23,10, 18, 30 0e | Bl (3)
25
10 18 ¢
(b) 25x104+3(25+F )=8+12xF =526 M1 Al Al
Solving to 7 =11 DMI1 A1 (5)
(c) "v=ut+at" = 11=25-8a ft therr 7 | M1 Alft
a=175 (ms™) Al (3)
[11]
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]3]
BE

Q10.
Question Scheme Marks
Number
(a) v=u+at = 0=15-25¢ M1
t=6 (s) Al
)
(b)
v(m s'l) 4
13 bsems
E E Shape | Bl
: | 15,T | Bl
| . > @
0<§T><— T —»46» t(S)
1[4 i
(c) ~15| 3T+6+T | =885 fttheir 6 | M1 Alft
7
—TI =118-6
3
T=112x;=48 M1 Al
)
15 1
=—=— 09375,0938,094
(d) 1T 16 M1 Al
(2)
(e) a(m 8™ )“
3 horizontal lines | Bl
F — 64 70Correctly placed:no cts vert line | Bl
. p— » —25 fttheir £ | Bl
16 : ! t(S.j =z (3)
i, % - 13
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Q11.
Question Scheme Marks | AOs
(a) 19° = (—U:l2 +2x10x16.8 (Allow use of g = 9.8 for this M mark) M1 21
uv=5* Al* 1.1b
(2)
For consistent use of g = 9.8 in parts (b), (c) and (d). treat as a MR
i1e max (b) M1AO (c)M1AOM(A)OALft (d)B1B1ft
(b) 19=-5+10T
orR 168- 2197
OR 15_8:—5T+%><10T3 A
1 2
OR 168=19T _EXIOT
r=24 Al 1.1b
(2)
() 1.2=—5r+%x10><r: Ml | 21
Al 1.1b
5t*=5t-12=0
M(Aa)l | 1.1b
t=12 (s) Al 1.1b
(4)
4 (0.5)
@ "4 ©.
OT\ » I
Bl
b 1.1b
(2.4,-19) R
0.5) and (2.4,-19
@) ( ) Blfi 1.1b
Allow these to be marked on the axes.
(2)
(e) Greater since air resistance would slow the ball down. Bl 3.5a
(1)
Take into account: spin, wind effects, use a more accurate value of
(H , Bl 3.5¢
g. not mode] the ball as a particle
(1)
(12 marks)
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