Tracking Test 3 Part B

(37 marks: 44 minutes)

1. From the large data set, the daily maximum gust (knots) is measured at Hurn throughout May and June

2015. The data is summarised in the table.

Frequency

Daily maximum
gust, £ (knots)
I0=g="15
I5=sg<I8
IR=<g<20
W=g=<125
25=g=30
30 =g <= 350

In a histogram of this data the bar representing the 10 < g < 15 class is 2.5cm wide and 1.8cm high.

(@) Give areason to support the use of a histogram to represent this data

1)
(b) Calculate the width and height of the bar representing the 18 < g < 20 class
®)
(c) The summary statistics are:
Y fx =13345 Y fx?=34299.25 n=57
Use linear interpolation to find an estimate for the number of days the maximum gust was
within one standard deviation of the mean. (6)
2.
A, B, C and D are the points (2, -5, -8), (1, =7, =3), (0, 15, -10) and (2, 19, -20) respectively.
a Find 4B and DC, giving your answers in the form pi + gj + rk. Q)
b Show that the lines 4B and DC are parallel and that DC =2A4B.
¢ Hence describe the quadrilateral ABCD. Q)

)



P(3kg) Q(skg)

The diagram above shows two particles P and Q, of mass 3 kg and 5 kg respectively, connected by a light
inextensible string. Initially P is held at rest on a rough plane inclined at 45° to the horizontal. The string
passes over a small smooth light pulley A fixed at the top of the plane. The part of the string from P to 4 is
parallel to a line of greatest slope of the plane. The particle Q hangs freely below A. The coefficient between
P and the slope is 0.1.The system is released from rest with the string taut.

(a) Show that the acceleration of Q is 3.27 ms 2 and find the tension in the string.

®)
(b) State where in your calculations you have used the information that the string is inextensible.

1)
(c) Find the magnitude of the force exerted on the pulley.

2)
4. At time t=0, two walkers, A and B, have position vectors relative to a fixed origin given by (_2) km and

18 .
( 12) km respectively.
. .. (1.5 -1 . . -2 1

A walks with velocity ( ) ) kmh™"and B walks with velocity (_ ) 5) kmh™.

(a) Show that the two walkers will meet.

(C))

(b) Work out the position vector of the point where they meet.

2

5. The table shows the probability distribution of a discrete random variable, Y.

y 1 2 3 4

P(Y=y) 1 1 a 2a
a+z a-g

Find P(1 <Y < 4)

4)
END OF PART B



Mark Scheme

ABCD is a trapezium. B1

1.(a) | The maximum gust is continuous data and the data is given ina | B1
grouped frequency table
(b)
Height: f.d.=9/2 M1
So height = 4.5*3=13.5cm Al
© width=2*0.5=1cm Al
evidence of correct formula used M1
Mean 23.4 sd 7.32 B1 B1 both awrt
Min value = 16.0906...
5 200992718 o 9 = 327 ... plus all the bottom 3 are out of | A ca_ltc):lulatlonbllke ;h's with "
range, so 6.27... further than one standard deviation below Z?tr;lselr f erl(urpesizzn (I)Sr fl\ljﬁ All
Max value = 30.73391... P y
50-30.733... correct
S0 ¥ ————— X 7 = 6.74 ... further than one standard
deviation above
S0 57-3.27...-3-6.74... approx. equal to 44 days Al 44 days
(10 marks)
2. Sl o e
a AB = OB - 0A
=(i-7j- 3k - (2i - 5j - 8k
=-i—-2j+ 5k M1
DC = OC - OD
= (15j — 10k) - (2i + 19j — 20k) Al
= —2i — 4j + 10k
e : . M1
b 24B = 2(-i - 2 5k)
i j + 5k - Al
= -2i—-4j+ 10k = DC
20 AB is parallel to DC and halt 25 1ong. - Alcso, no need to mention length
C T 1w ,.A.,A“,,‘j ,“ sisdne arm




N2LQ 59 —T =5a M1A1
N2LP T —3gsin45° — 0.1(3gcos45°) = 3a M1A1l
Fnax = UR M1
59 — 3gsin45° — 0.1(3gcos45°) = 8a M1
a=327ms™ %« Al
T =59 —5a (eg) Al
T =32.7N
The (magnitudes of the) accelerations of P and Q are B1
equal
F = 2Tcosa M1
F = 2 X (their32.7)cos22.5
F = 60.4N Al
(11 marks)
.. (4+ 15t Using s+ut M1
AT = (—6 + Zt)
o (18-—-12t
B v=(15 55
Equating i or j components and substituting into other M1
equation to check Al
t = 4 hours
~ walkers meet Al
When t = 4 both position vectors are May be seen in M1 Al
10 parta
( ) )km
M1
TPV SO
a c a 3 a=
23
_ <3 Al
“=120
P2<Y<3)= 31
- 120 M1

Al




