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SECTION A: STATISTICS

Answer ALL questions. Write your answers in the spaces provided.

1. Sara is investigating the variation in daily maximum gust, 7 kn, for Camborne in June and
' July 1987.

She used the large data set to select a sample of size 20 from the June and July data for
1987. Sara selected the first value using a random number from 1 to 4 and then selected
every third value after that.

(a) State the sampling technique Sara used.

(b) From your knowledge of the large data set explain why this process may not
generate a sample of size 20.

The data Sara collected are summarised as follows
n=20 =374 Y =7600

(c) Calculate the standard deviation.

(an Saca vsed systematiC Sampling

(&) \n the Loarge Deoka Set , there are
Some dayf mﬂ-_, faYe) Cemcd:d gg.bg,.fb
ks process may not generak€ o
Sampele  of <cize 20.
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2. The partially completed histogram and the partially completed table show the time, to the nearest
minute, that a random sample of motorists was delayed by roadworks on a stretch of motorway.

A

20

‘Frequency ]
density i

| frey, 6=
c\ass width, S
x fey.dens. x

Time (minutes)

Delay (minutes) Number of motorists
4-6 6
E— 1~8 \4
9 17
10 -12 \ 45
13-15 9

— ;_leM._mw.

Estimate the percentage of these motorists who were delayed by the roadworks for between
8.5 and 13.5 minutes.

f(,ewency < class width x  frgueney density

(U Be frepdensity vawes ko £ the kable.
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Question 2 continued

o 2 ¥

 Between 7S and 125 mindla

Frequeny = 17 + 45 4 (529) e The ok wn

¥3 30 but we

L Z | - He valve

- 6 PO( ‘ISO
= 65 T Cdivide oy I

Y% of motorists letieen
| 8BS and 13.S minutes:

% <=/65 )x\oo
614417465494+ S

;‘65‘ \OO
-

= [67.7% (0 Zs.{.)

(Total for Question 2 is 5 marks)
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| 3. The Venn diagram shows the probabilities for students at a college taking part in various sports.

A represents the event that a student takes part in Athletics.
T represents the event that a student takes part in Tennis.
C represents the event that a student takes part in Cricket.

p and q are probabilities.

P!

0.05

The probability that a student selected at random takes part in Athletics or Tennis is 0.75
(a) Find the value of p.

-

(b) State, giving a reason, whether or not the events A and T are statistically independent.
Show your working clearly.

(¢) Find the probability that a student selected at random does not take part in Athletics
or Cricket.

@ PlAVT) =0.75
 Pla)= 1-(0.?5+0.0%)
|\ —-0.7

=0.2
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. Question 3 continued
” (b Py= 635 Pneo. 6
 PthnT)= 0.2 -
CP(M) xP(T)= 0.23S %66
= 0.2)

ISAREA

| 0.2 # 0.21,50 ewents Aard T are |
. NOT  skatiSkically (ndependenb.
(O (A L) 0.4 y0.0F8 Lo

[0.45

i\

(Total for Question 3 is 5 marks)
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4. Sara was studying the relationship between rainfall, » mm, and humidity, 4%, in the UK.
She takes a random sample of 11 days from May 1987 for Leuchars from the large data set.

i
8

She obtained the following results.

ho | 93 | 8 | 95 | 97 | 8 | 94 | 97 97 | & | 97 | 86 |
P {11 103137 206 0 | 0 |24/ 11061 09| 01|
Sara examined the rainfall figures and found

Q=01 0,=09 Q=24

5 A value that is more than 1.5 times the interquartile range (IQR) above Q, is called an outlier.

(a) Show that r = 20.6 is an outlier.

(b) Give a reason why Sara might:
i (i) include

(i) exclude

this day’s reading.

Sara decided to exclude this day’s reading and drew the following scatter diagram for the
remaining 10 days’ values of » and 4.

LM LON O

7

4]

Rainfall ><
(mm) 5 |- H-H-H ‘

e e RN anan s Ay auEAaRas
0 - ! 1 —3% . —
80 90 100
Humidity (%)

(c) Give an interpretation of the correlation between rainfall and humidity.
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Question 4 continued
The equation of the regression line of » on /4 for these 10 days is r=—12.8 + 0.154

| (d) Give an interpretation of the gradient of this regression line.

s (e) (1) Comment on the suitability of Sara’s sampling method for this study.

g (i1) Suggest how Sara could make better use of the large data set for her study.

@ \§Re Q3 Q=2.4-00\ =2.2

Ar;‘zoﬂ.é $S6. 85 , so =20.6 & an outlier

= () () She should inclvde & becovse ¢
' 'S a piece of datoeand aid daoka
shold be conaidered.

() She coud exclude it since ik is an€
extreme valve and affect e invercigation.

2| () As humidity incresses. Cainlall _increages. |

(é\) The 'g’mdi;ent— (0':) (CP(C&CI\& &at fjﬂl—ére s |
A Q- ISmm  inefeone  in  cainfaM pec
| peccenkage oé humidiby,

(@ () Saca's  Sampling method ifn 'k very
~ 900d  since she only WSes I dayy”

ovt of the whele month |, and

only pses one specific (oecakien,

(i) Sata could  ogce  data  Lrom
2 more Yan _ _ene OK locakion and
2 a\se yse a woer (ange of monthe

ot moe douS pec month.

_(Total for Question 4 is 7 marks)
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. 5. (a) The discrete random variable X ~ B(40, 0.27)
Find PX>16)

Past records suggest that 30% of customers who buy baked beans from a large
supermarket buy them in single tins. A new manager suspects that there has been a
change in the proportion of customers who buy baked beans in single tins. A random
sample of 20 customers who had bought baked beans was taken.

(b) Write down the hypotheses that should be used to test the manager’s suspicion.

(c) Using a 10% level of significance, find the critical region for a two-tailed test to
answer the manager’s suspicion. You should state the probability of rejection in each
tail, which should be less than 0.05

(d) Find the actual significance level of a test based on your critical region from part (c).

One afternoon the manager observes that 12 of the 20 customers who bought baked beans,
bought their beans in single tins.

(e) Comment on the manager’s suspicion in the light of this observation.
Later it was discovered that the local scout group visited the supermarket that afternoon
to buy food for their camping trip.

(f) Comment on the validity of the model used to obtain the answer to part (e), giving a
reason for your answer.

@ e(xz16) =) -@(x¢)S) o
=1-0.4449)
. =|0.0509 (o 4d-f)
(b) Ho: p=0.? , H,: p#O.2
() Leb Yy be the numwer of ctdomen
Lo Yeuy tking ouk of a scm-\ple of 20.
\)N@(ZO 0.3)

PveD s \07\ 7"‘0':"@"54' |

"

'
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Question 5 continued
| Gkicad (egon for Y (ower tail i€y<Z |
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e ~o0.05

PCYNO) =(-Pleq)
_=zoobgo ¢©:05
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_ (Total for Question 5is 9 marks) |

TOTAL FOR SECTION A IS 30 MARKS
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SECTION B: MECHANICS
Answer ALL questions. Write your answers in the spaces provided.

| Unless otherwise indicated, whenever a numerical value of g is required, take g = 9.8 m 72
. and give your answer to either 2 significant figures or 3 significant figures.

6.

v A

Figure 1

A car moves along a straight horizontal road. At time ¢ = 0, the velocity of the car is
U m s™'. The car then accelerates with constant acceleration a m s~ for 7 seconds. The
car travels a distance D metres during these 7 seconds.

Figure 1 shows the velocity-time graph for the motion of the car for 0 < ¢t < 7.

Using the graph, show that D = UT + %% aT".

(No credit will be given for answers which use any of the kinematics (suvat) formulae
i listed under Mechanics in the AS Mathematics section of the formulae booklet.)

Diskance, O = Acea under grapl,
=0T wT

| Sinte the gradient s the aceeleration, h=aT
. Se. 0=UTalGmT

S

O

2
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. A car is moving along a straight horizontal road with constant acceleration. There are
three points 4, B and C, in that order, on the road, where A8 = 22 m and BC = 104 m.
The car takes 2 s to travel from A4 to B and 4 s to travel from B to C.

Find
(i) the acceleration of the car,

(i1) the speed of the car at the instant it passes A.

22 \OL M
29 ‘ = |

e

A 2

& pa S——
e X = &S

16) S=ukt+ £ o k>

In bV

22z0(2) + Ta @?
22=220 + 20 O
MSO, 126 = v (6)+ = a (€)*
126= 6uv 4+ %0 @

To £ind A, eliminate © b
Solving S imultanesos equthovu;

Zo+2a =22 0 ]»(?/ 6v+ba= _
bu +1%a =126 @ Gu+18a = l’Z-(

aceerabon of He coc = Sms?
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. Question 7 continued

xARE

() Sowbskikoke o inko O for o:

20 +20 =22

20 +2(S) =2~

20 4+ O ’:22
- io=6

Speed of car as it pamg A= Emg”

_ (Total for Question 7 is 7 marks)
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. 8. Abird leaves its nest at time ¢ = 0 for a short flight along a straight line.

The bird then returns to its nest.
The bird is modelled as a particle moving in a straight horizontal line.

The distance, s metres, of the bird from its nest at time ¢ seconds is given by

s = I%(’t“—-ZOﬂ +100£%), where 0 < <10

(a) Explain the restriction, 0 < ¢ < 10

(b) Find the distance of the bird from the nest when the bird first comes to instantaneous
rest.

(@ When k=0, S= 1 (0" -20(0)3 ri00¢0)*)
i , (o} ;

S=0

Lohen &= 10, $= /_.L (10" -20aG0)* +100d0)2)
o

= L (10000 - 20(1000)+100(l00Y)
| O

"

L (10000 - 20000 +10000)
(O

= O

S0 when £=20 and £=(0, $=0O
Now, S= | ({:"'—-‘240%:? +OOER)
70 |
$= | t2(t?-20&+100)
(O

521 t2(t-10)(&-10)
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' Question 8 continued

£ S= 1¢T (k0
Lo : lo‘ : :
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$20 Lor 0¢k¢e\O
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) (LET-60t? ;2008 =0
(0
1 e—(qezféoe +200) =O
(o

g 4 (€ISt 4 s0)<=0
= o)

~

_?_ LH(E-10)(L=5)=0
Eikher b<O0 or £=S or =0

= | When the L\rd Eale ceache)

= wngtantanéous (&E =C. It ntk +=0,
loe(w-le diie & when e bid
(eaven Yie nerk.

(Total for Question 8 is 9 marks)
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! Question 8 continued

I\/ow, $u\o$td:u{-€ £=S nko
S= ) (kY - 20T 4 0ot :

10
S= ) (S* -20(5)? rl00(5)?)
[O

S= _1 (628 —z20(125) + 100(2:))
(o | -

| 5—_-,]_ (62¢- 2%0 + 2<500)
10 | |

( €2%)

= €2.5 m

Adiskance of 4he Lid ﬁ'bm the nept
when X fiak comer bo W Skan aneous

(C))"C S 62 fm

(Total for Question 8 is 9 marks)
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Figure 2

A small ball 4 of mass 2.5kg is held at rest on a rough horizontal table.
The ball is attached to one end of a string.

The string passes over a pulley P which is fixed at the edge of the table. The other end of
the string is attached to a small ball B of mass 1.5kg hanging freely, vertically below P and
with B at a height of 1 m above the horizontal floor.

The system is release from rest, with the string taut, as shown in Figure 2.

The resistance to the motion of 4 from the rough table is modelled as having constant
magnitude 12.7N. Ball B reaches the floor before ball 4 reaches the pulley.

The balls are modelled as particles, the string is modelled as being light and inextensible,
the pulley is modelled as being small and smooth and the acceleration due to gravity, g, is
modelled as being 9.8 ms™.

(a) (i) Write down an equation of motion for 4.

(i1) Write down an equation of motion for B.

(b) Hence find the acceleration of B.

(¢) Using the model, find the time it takes, from release, for B to reach the floor.

(d) Suggest two improvements that could be made in the model.
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 ‘ Question 9 continued
@ © Resoing (2):

T —-12.7 = 2. 50!@ Q&u\bcm‘:- Force =

=\ ™Mags xacceleration,)
Q.)QeSo\vw\g (\/) So fpes =2.5a )

L Q= O-Sfﬁf"z

| (& s=o0t 4 _zL at?

 Digkonce  travetled, € S kwown o be Im
So, 4= (0.5)k?

Ve 0.2
"4 =tk?
t= 7 Seconds (Sinee Lime 1S Fos E\ve)

(d) o Impove Yo acltoracy oF the volve of g

] e el uAe dimenSions of ¥ e ball so 't\«a’c we
_con 9ek an exack dSkone brok kb falld.
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