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Figure 2
A policeman records the speed of the traffic on a busy road with a 30 mph speed limit.
He records the speeds of a sample of 450 cars. The histogram in Figure 2 represents the

results.

(a) Calculate the number of cars that were exceeding the speed limit by at least 5 mph in

the sample.

(4)
(b) Estimate the value of the mean speed of the cars in the sample.

3)
(c) Estimate, to 1 decimal place, the value of the median speed of the cars in the sample.

(2)
(d) Comment on the shape of the distribution. Give a reason for your answer.

(2)

(e) State, with a reason, whether the estimate of the mean or the median is a better
representation of the average speed of the traffic on the road.

(2)




Q2.

The marks, x, of 45 students randomly selected from those students who sat a mathematics
examination are shown in the stem and leaf diagram below.

Mark Totals Key | (3|6 means 36)
3 |699 (3)
4 1012234 (6)
4 |56668 (5)
5 1023344 (6)
5 1556779 (6)
6 (000013444 (9)
6 |556789 (6)
7 |1233 4

{a) Write down the modal mark of these students.

()
(b) Find the values of the lower quartile, the median and the upper quartile.

(3)
For these students ) x = 2497 and )_ x? = 143 369
(¢) Find the mean and the standard deviation of the marks of these students.

(3)

(d) Describe the skewness of the marks of these students, giving a reason for your answer.

(2)

The mean and standard deviation of the marks of all the students who sat the examination
were 55 and 10 respectively. The examiners decided that the total mark of each student
should be scaled by subtracting 5 marks and then reducing the mark by a further 10 %.

(e) Find the mean and standard deviation of the scaled marks of all the students.

(4)



Q3.

A stone is projected vertically upwards from a point 4 with speed #ms'. After projection
the stone moves freely under gravity until it returns to 4. The time between the instant that

the stone is projected and the instant that it returns to 4 is 3% seconds.

Modelling the stone as a particle,

(a) show that u= l?% .

(3)
(b) find the greatest height above A4 reached by the stone,

(2)
(c) find the length of time for which the stone is at least 6% m above A.

(6)

Q4.

A car 1s moving on a straight horizontal road. At time ¢ = 0, the car is moving with speed
20 ms ! and is at the point A. The car maintains the speed of 20 ms™' for 25 s. The car
then moves with constant deceleration 0.4 ms 7 reducing its speed from 20 ms ' to
8 ms '. The car then moves with constant speed 8 ms ™ for 60 s. The car then moves with
constant acceleration until it is moving with speed 20 m s at the point B.

(a) Sketch a speed-time graph to represent the motion of the car from A to B.

G3)

(b) Find the time for which the car is decelerating.
(2)

Given that the distance from A to B 1s 1960 m,

(c) find the time taken for the car to move from 4 to B.

@)



Q5.
A particle P is projected vertically upwards from a point 4 with speed ¥ ms'. The point

A 1s 17.5 m above horizontal ground. The particle P moves freely under gravity until it

reaches the ground with speed 28 ms™'.

(a) Show that u = 21
3)

At time ¢ seconds after projection, P is 19 m above A.

(b) Find the possible values of .
(3



Mark scheme

Q1.
(a) "562.5"
One large square = or one small square = o.e. M1
BeSQUIE T iy 5 & are = Sga s 450 )
One large square = 20 cars or one small square = (1.8 cars or | car = 1.25 squares | Al
No.>35mphis: 45x"20" or 112.5x"0.8" (or equivalent e g. using fd) dM1
=90 (cars) | Al (4)
—7 30x12.5+240%25+90x32.5+30x37.5+60x42.5 12975 M1
(b) | [¥]= = M1
450 450
=2883.. or — awrt288 |Al (3)
195 . .
(©) | [0.=] 20+ ﬁx]ﬂ (0.e.) [Allow use of (n + 1) giving 195.5 instead of 195] | M1
=28.125 [Useof(n+ 1) gives 28.145_. ] awrt 28.1 Al (2)
d) | O, <Xx [Condone ), =X ] Blfi
So positive skew [ s0 (almost) symmetric | dBIft (2)
() | [If chose skew in (d)]  median (Q,) | [If chose symmetric in(d)] mean (X) | B]
Since the data is skewed or Since it uses all the data dB1 (2)
median not affected by extreme values

[13]




Q2.

(a)
b)

d)

60

Q= 46

Q2 =56

Q3 = 64
mean=5548.... or 2497 awrt 55.5

45
143369 [ 2497
sd = -
45 45
=10342 . (s=10459) anything which rounds to 10.3 (or s = 10.5)

Mean < median < mode or O, = Oy = (3 = (J» with or without their numbers or
median closer to upper quartile (than lower quartile) or (mean-median)/sd <0;

negative skew;

mean = (55-5)x0.9
= 45
sd=10x09
=0

Bl
Bl
Bl
Bl

Bl

M1

Al

Bl

Bldep

M1
Al
M1
Al

(1)

(3)

(4)

Total 13




Q3

2
1':u+aE(T]=}ﬂ:zf—g{:—j}

w=17"'% %

v=u+2as(T)=0"=17.5" - 2gs
s=156 (m) orl6(m)

s=ut+1ar’(T)=>6.6=1751-Lgt
491 -17.51+6.6=0
175%4(17.57-129.36) 1751133

9.8 9.8
r=3.142. (22/7) or 0428 _.(3/7)

i

T=t,-1,=271 (2.7)
OR
vV =i+ 2as(T) == =17.5" - 2gx6.6
y==133

v=u+at(T)=>£133=175-gr

,_175+133

9.8
= 3.14.(22/7) or 0.428_(3/7)

T=314.-0428.=2Tlor2.7

OR

vVi=ul 4+ 2as(T)=>1v" =175 - 2gx66 or 0°=u" —2gx(15.625- 6.6)

v=133 =133
1::::+:H[T‘,|=>{]: 133- g1
133
==
g
r=2x E=.'Z_';' or2.71
g

M1 M{A)]
Al

M1
Al

M1
Al

DM1

Al

DMI1 Al

MIAl
DMI1

Al

DM Al

M1 Al
DM1 Al

DM1 Al

(3)

(2)

(6)

(6)

(6)

11




Q4

x A aam e

(@) v(rn s"}u —\ BI
20 — | Bl
' / 20, 8,25 | BI (3)
Y S
0 25 "t(s)
(b) v=u+at = 8=20-04¢ M1
t=30 (s) Al (2)
(c)
1960 = (25 x 20) +(30 x 8) + (2 x 30 x 12) + (60 x 8) +8x 1 + Y x¢x 12 | MIA3 ft
(2.1,0)
1960 = 500 + 240 + 180 + 480 + 14 DMI1 Al
T=115+40 DMl
=155 Al
(8)
N.B. SEE ALTERNATIVES [13]
Qs
(a) Vvi=u +2as = 28 =u" +2x9.8x17.5 M1 Al
Leading to u=21 % cso | Al (3
(b) .';=m+é.m‘2 = 19=21r-49¢ —| M1 Al
49— 21t +19=0
,_ 21421 —4x4.9.x19
a 9.8
t=299or 3.0 | DMI1 Al Al
t=1300r13 (5)
(c) N2L 4g —5000 = 4a M1 Al




