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SECTION A: STATISTICS
Answer ALL questions. Write your answers in the spaces provided.

1. Kaff coffee is sold in packets. A seller measures the masses of the contents of a random sample of 90
packets of Kaff coffee from her stock. The results are shown in the table below.

Mass w (g) Midpoint y (g) Frequency (f)
240 <w <245 242.5 8
245<w<248 246.5 15
248 <w<252 250 35
252 w2 253.5 23
255<w<260 2575 9

(You may use Y )2 = 5644 171.75)

A histogram is drawn and the class 245 < w < 248 is represented by a rectangle of
width 1.2 cm and height 10 cm.

(a) Calculate the width and the height of the rectangle representing the
class 255 <w <260

(b) Use linear interpolation to estimate the median mass of the contents of a
packet of Kaff coffee to 1 decimal place.

(c) Estimate the mean and the standard deviation of the mass of the contents of
a packet of Kaff coffee to 1 decimal place.

The seller claims that the mean mass of the contents of the packets is more than the
stated mass.

Given that the stated mass of the contents of a packet of Kaff coffee is 250 g and the
actual standard deviation of the contents of a packet of Kaff coffee is 4 g,

(d) test, using a 5% level of significance, whether or not the seller's claim is justified.

State your hypotheses clearly.
(You may assume that the mass of the contents of a packet is normally distributed.)

(e) Using your answers to parts (b) and (c), comment on the assumption that the mass

of the contents of a packet is normally distributed. width he'.’ W
(a) We are thot 245 Sw < 248 with freg. 15 has w 1.2 and h 10om
coowen  1.2%10= [2em” —> Lreg 15 so 1 packet =£g:=%;,£ per pocket! 114
The doss is  248-245:3 wide and 1.2cm wide . L}:ﬂmwidth (per gram)
Hence for elass 255$w<60: 5 grams wide 5x0.4:=2cm wide B4
1 pockets - q"%=36cm" orea. A1

|

3_% +2=36 cm height

S 5 4 2 5 8 A0 2 2 1
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Question 1 continued

(b) s Qy, the Value in the
For owr cose Since the s 90, we need the 45" value!
Mass, w(9) Midpoint Frequenty, {
240 Sw 245 242.5 8
2455w <248 246.5 15
248 w15 250 35
2L s W <255 253.5 23
255 S w <260 25%.5 9
Use
i b * $8-45 _ 252-x 13 = =
: i | 5 —— ﬁ)xll-- -% = %=1250.5¢ @,
w© for mean: (
= Qa.
%= 1942.5%8)+(246.5 x15) *(150*351)'1' (153.5 x13) + (2_51,5xq):usqzos.s - 25045
(-Of SD.
O = \/““'“'“ - %X =qf15.64...
%
= 4.03
¢ This past tarws adooux " "o e will use (sample mean) variable
for
X*Npn,6*) —>
The
X~ NGSO, ¢) —> X ~N(25, o)
Hypotheses P(X>2504) = 0.1H > 0.05 .. 250 4 doey not £ all in the
Ho-@= 250 and there is insufficient evidence
Hy: p> 250 to veject Ho.

Thedaim is ‘unsupported

(e It’s consiStent as the is close to the , which is true for

(Total for Question 1 is 14 marks)



2. A researcher believes that there is a linear relationship between daily
mean temperature and daily total rainfall. The 7 places in the northern
hemisphere from the large data set are used. The mean of the daily mean
temperatures, ¢°C, and the mean of the daily total rainfall, s mm, for the
month of July in 2015 are shown on the scatter diagram below.

A
6
74
4 X
¢ G
x
K
X
2 %
0 5 10 15 20 25 30 ¢

(a) With reference to the scatter diagram, explain why a linear regression model may
not be suitable for the relationship between ¢ and s.

The researcher calculated the product moment correlation coefficient for the 7 places
and obtained r = 0.658

(b) Stating your hypotheses clearly, test at the 10% level of significance, whether or

not the product moment correlation coefficient for the population is greater than
Zero.

(c) Using your knowledge of the large data set, suggest the names of the 2 places
labelled G and H.

(d) Using your knowledge from the large data set, and with reference to the
locations of the 2 places labelled G and H, give a reason why these places have
the highest temperatures in July.

(e) Suggest how you could make better use of the large data set to investigate the
relationship between daily mean temperature and daily total rainfall.

(@) 1's not suitable since the points don't lieon a stra,ighl- line

(b) Hypotheses from tables p:0.1: c.v. = 0.5509 <0.658 Since the PMCC found is larger
Ho: p=0 than the critical valwe, there’s su(gicient
H: p>0 evidence to vejeck W, and PMCC20.
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3. For a particular type of bulb, 36% grow into plants with blue flowers and the remainder
grow into plants with white flowers. Bulbs are sold in mixed bags of 40.

Russell selects a random sample of 5 bags of bulbs.

(a) Find the probability that fewer than 2 of these bags will contain more bulbs that
grow into plants with blue flowers than grow into plants with white flowers

C))

Maggie takes a random sample of n bulbs.

Using a normal approximation, the probability that more than 244 of these n bulbs will
grow into blue flowers is 0.0521 to 4 decimal places.

(b) Find the value of n.
(6)

() B> Kol buib;iha.LgmLhm_{.‘lmms

B~ B(40,0.36) 141

pz P(B’_/%J_:!LQMO Al
we have 40 and want more

than half to be blue.

— i ith m

(0. 2490
CvBCS, p) M4

PCc<c2)=PCcsY)

09945 —> 0995 to3sf A4

(b) T—#o¢ bulbs that grow blue flowers

T~B(n,0.36)

Mean ftorrawla :  1NO = 0.36n - Nov - N NC(o.
n . - : =0. B4

S P(T>244) =0.0524 ~» 1-P(T <€ = 3 <

P(Y<¢244.5)=0.94%9 nprmal

~ Convert to Standard Noymol , 20N(0,1%)

P(z ¢ 2845-036n, _ 5q43q 14

N0.2304n

244.5-0.36n . |nyN(0.9419)=1.625 11441

N0.2304n

zﬁ.s-OSEuM salve fov n

M1 0=0.36n+ 038 -244.5 hidden quadveakic! (x= 90 x*:w)

__ \se Quogrotic Earmula . -biVbi4ac . - -0-18 {0 B F03) 2% __5 =625 44
20 [X}) '
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4. The Venn diagram shows the probabilities of students’ lunch boxes containing a drink,
sandwiches and a chocolate bar.

D is the event that a lunch box contains a drink,
S is the event that a lunch box contains sandwiches,
C is the event that a lunch box contains a chocolate bar,

u, v and w are probabilities.

C

(a) Write down P(SD")

One day, 80 students each bring in a lunch box.
Given that all 80 lunch boxes contain sandwiches and a drink,

(b) estimate how many of these 80 lunch boxes will contain a chocolate bar.
Given that the events S and C are independent and that P(D|C) = %

(c) calculate the value of u, the value of v and the value of w.

(@) P(SND’)

D P(S) shaded red
//W\X 0 PCD") shaded 4r.
. *“&MMMJ_M_ML,,,, red|
SK.%SX \ —» We see that the two do not interrect

. P(SND’)=0 =1
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Question 4 continued

b 1 - we want P(C 1sND)
~ Formula for "Given" :

p(a18) = _P(ANG) plc 1 SND)= PLensno)
P(8) e(snp)

D - Pcensnod =0.2%

/" w O\ ’ P(sNoY= 0.6
. wmiﬂ}»mm—
0.

0.23 we have 80 (wnchboxes:
v C
\ / 0.45%80=36 1M

__ PCcnons) & p(saom

Y Farmulo. for wdependent evewnts:

P(A)xP(B) = P(ANB)

PCc) x pCS)= P(CAS)

P(S)= 0.6 [~ Swlp st tuke
PCAY= 0.03cvty 0.6(0.23*y+w) =0.2%
P(sncy= 023 11 wtv = 0.18 €q.d
Formulo for "Given": A

p(A1B) = _P(ANG)
P(8)

P(p1c)=z P0NCA)
P(CQ)

T + - Wute: & _ 0.03+v  — -\ = .2

'S 0.+
PCOY= 0.2 +veu M1 v AL

v +

wtuv = 0.\8
4u-v = 0.23
1Sw=0.45 JdvA
w003, v=0.15 A

~ Zprobabilities = 4
4w+ 1 — + W+ + =

w=0.22 A1

(Total for Question 4 is 11 marks)




5. The lifetimes of batteries sold by company X are normally distributed, with mean 150 hours
and standard deviation 25 hours.

A box contains 12 batteries from company X.

(a) Find the expected number of these batteries that have a lifetime of more than 160 hours.

The lifetimes of batteries sold by company Y are normally distributed, with mean 160
hours and 80% of these batteries have a lifetime of less than 180 hours.

(b) Find the standard deviation of the lifetimes of batteries from company Y.

Q
Q
=
o
=
=
=
=4
m
2
<4
=
W
=
)
I
=

Both companies sell their batteries for the same price.

(c) State which company you would recommend. Give reasons for your answer.

@ L Ufetime of batteries from company X detine variable /
Lx~vN(150, 15
P(Ly>160) = 0.3445% — 0.345 to 3¢f &1 z
To get expected number of batteries |

0.345x12 = 4.13 batteries  M1AY SR

(b Ly Ufetime of batteries from company Y define variable S
L.'~N(I80, ) S
P(Ly <180) = 0.80 =
Convest to standard normal , N(0,1%) X
prz < 1BO21E%) = Inungo.8) = 0.8416 144 2

20= 0.8416c S
A1 /\

() The sd's are cimitar (23.8 and 25>, M 5

But for company Y the mean is Wigher . choose company Y Al

LR
% %S

BN

¢ e
\v' t R SIS B
RRRRRRRRRRRRLLRRRRRRRRRRRIREERRKKKKKK

104
Nf;ﬂ

*&
SR o
SIS

s
:

T4

i

o



www.mymathscloud.com

XX
SRS
CRRLRKS
N\

RS
CRRKS

o90%%

<
dodotetetotetotetetoted

Question 5 continued

20%%%
O

OO oo ta sttt tetetotets

IR
KPS,

3 s S

CXRRRIISS

‘%@ﬂﬁﬁ&%ﬁ”&ﬂﬁﬁﬂ%
S
>

02ed

e

0%

()
KK

&
255,

<
-

X
3RS
%
o2
XX

S0

2%«
0.00::20
X
dolote sele
S
XS
Boseetetess
%ot

¢

S0
-
S .’

¢
%S
Iy
SEIK
523
R

o
28

&K
3L

XRREES
090%%%%

096%%6%%
SIS
S9ote%ete

XK KK KK
L0 0000,
S
P05 %6%%

096%%%
096%%6%%
3%
KK
XXX

s
o%
o%
o020 %%
SRR

(Total for Question 5 is 8 marks)

TOTAL FOR SECTION A IS 50 MARKS




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 ms™
and give your answer to either 2 significant figures or 3 significant figures.

[In this question position vectors are given relative to a fixed origin O.]

6. A particle, P, moves with constant acceleration (i — 2j) m s2.

At time t = 0 seconds, the particle is at the point 4 with position vector (2i + 5j) m and is
moving with velocity u m s!.

At time t = 3 seconds, P is at the point B with position vector (—2.5i + 8j) m.

Find u. 4)

Method { - Suvat

¥, = (i +35)m Use [(ormulo:

- [ - o ¥ - v 2
r=(-2.5+83)m C=Vp+ ubt+tak® §#4

VRS Sulostitute :

W (-2.5i+8)) = (2i+5)+3u+ L (i-2;)(@ B0

 a=(i=2)m" (=2.5i+8)) = (2i+5) = 3u + (2;-9))

£=3 (-4.51+3))z 3u+ (4.51 -9)) Al

(=U+\2))= 3w

us -3i+4 A1
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s

where ¢ > 0, its velocity v m s°! is given by

v=(2-30)i-12¢]
The mass of P is 0.5 kg.

Find the time at which the magnitude of the force acting on P is 6.5 N.

7. A particle, P, moves under the action of a single force in such a way that at time ¢ seconds,

(7

We need to q t accelevoSion ko De gble ' use  2F=ma
So we di;egmnt'\ute ™MA

a.=9'¥-| =(2t-30-\24 o A1

Let force P be (ai+b))N

. .
-
-

(ai+'03) = 0.50Qt-3N -1))

— Now eguate the Sepoxate Compuaons:

= 0.902¢-3)

b= —6"}

~To get the magnitude cf o. force use the Pythagoras’ Theovem:

lai+by)=6.5 = 4J(0.5¢-3)"+ (- 6)* M4 A1

6.5%: 0.25(41™- (2£+9) + 3¢

42.25 = £%-3c+ 2.25 + 36

0

t*- 3t +4 . factorize A
(t=-4)(+r 1D M

S
]

t=4 A1 t:-1 reiject ostime cond

be negative
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(Total for Question 7 is 7 marks)
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300/

20°

Figure 1

A small box of mass 3 kg moves on a rough plane which is inclined at an angle of 20° to
the horizontal.

The box is pulled up a line of greatest slope of the plane using a rope which is attached to
the box.

The rope makes an angle of 30° with the plane, as shown in Figure 1.
The rope lies in the vertical plane which contains a line of greatest slope of the plane.
The coefficient of friction between the box and the plane is 0.3.

The tension in the rope is 25 N.

The box is modelled as a particle, the rope is modelled as a light inextensible string and air
resistance is ignored.

(a) Using the model, find the acceleration of the box.

(b) Suggest one improvement to the model that would make it more realistic.

The rope now breaks and the box slows down and comes to rest.

(c) Show that, after the box comes to rest, it immediately starts to move down the
plane.
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Question 8 continued
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. 225sin30
39%\!\10(—:_

-2 0.3(39c0s20 - 2.55130)

.(‘ths:}hmg s, M4

25¢0330
A 4
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25¢0%30 - 0. - i - =

Solve fov 0. (enter inta \our cafewiator)

3a=1.05%
a=2.35ms* 0

divection
Since l‘ne'n(
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downwerd . 0 5.

N?,gcoszo p=0.3 Substitute-
0 % : 0.3x39c0s20 B
%T F=

3gsn20= 10.65 [orte b the left

weight

F‘nggx < ‘ALX t\\

the box slides down the plane A1

(Total for Question 8 is 11 marks)
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Figure 2

A beam 4B, of mass 20 kg and length 3 m, is smoothly hinged to a vertical wall at one end 4.

The beam is held in equilibrium in a horizontal position by a rope of length 1 m.

One end of the rope is fixed to a point, C, on the wall which is vertically above 4.

The other end of the rope is fixed to the point D on the beam so that angle ACD is 30°, as
shown in Figure 2.

The beam is modelled as a uniform rod and the rope is modelled as a light inextensible string.

Using the model, find

(a) the tension in the rope,

(b) the direction of the force exerted by the wall on the beam at 4.

(c) If the rope were not modelled as being light, state how this would affect the
tension in the rope, explaining your answer carefully.

The rope is now removed and replaced by a longer rope which is still attached to the
wall at C but is now attached to the beam at G, where G is the midpoint of AB. The
beam AB remains in equilibrium in a horizontal position.

(d) Show that the force exerted by the wall on the beam at A now acts horizontally
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4-5¢0s10
— O- o
44sinlo 45m?’
3.5m
I m
AV B

A
v

12m
Figure 3

A tennis player serves a ball so as to pass over the net.
The ball is given an initial velocity of 45 m s! in a direction 10° below the horizontal.

The ball is struck at a point O which is 3.5 m vertically above the point 4 which is on
horizontal ground.
The bottom of the net is the point B which is on the ground and AB =12 m.

The height of the net is 1 m, as shown in Figure 3.

The ball is modelled as a particle moving freely under gravity.
The ball passes over the net at a point which is vertically above B.

Using the model,

(a) find, in centimetres to 2 significant figures, the distance between the ball and the top of
the net, as the ball passes over the net,

(b) find, to 2 significant figures, the speed of the ball as it passes over the net.

(c) State two limitations of the model that could affect the reliability of your

answers.
(a) Horizontal motion = M1 Vertical mobion: Suvat  L*-use { as positive as
S=ut S= ¢ the mofion 15 .
12 = £ x 45¢cosl0 — 1;74@1; Al w= 45sinlo ! Hence g is positive
A2 1ime at which it crosces the net o WUse M1

e=q Al s= 453Nl Xt + 4.9t
t=4 W1 Substitute t from horizontal motion:
M1 S = 45(0.2907) sinl0+4.4(0.1%03)
convert 91)%(9- 1)z height above net in cm.
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(Total for Question 10 is 14 marks)
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