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Herzlia Highlands

Advanced Programme Mathematics
(Stats & Prob)
Grade 12

Prelims 2015
Notes

1. Calculators in radian mode.


2. Calculators in RADIAN MODE.


3. There is 1 hour to complete 5 questions for 100 marks. 
 
4. Unless otherwise stated, answers to be given to 2 decimal places.

5. You should have 3 pages of formulae plus a Normal Distribution table. These are the IEB formulae sheets you will get at the end of the year, so if the formula you are looking for is not here, either you should know this formula, or you are looking for the wrong one! 
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Statistics and Probability
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1. Last week I asked the 37 matrics in my two maths classes how many fizzy drinks like Coca Cola they drink a week. The results showed that they drink on average 10 a week, with a standard deviation of 2 drinks.


1.1. Use the above information to find a 97% confidence interval for the true average number of fizzy drinks drunk by a matric in this year group.
(7)


1.2. How big should the sample of learners surveyed be in order to be 97% confident that the sample mean is within 5% of the actual mean. You may assume the same sample average and standard deviation as above.
(7)


 
[14]



2. Based on the fizzy drink survey done above, it was decided to send half the grade 12’s to That Sugar Movie, a movie that highlights the extreme use of sugar in a lot of current processed food.

One week later another survey was done on 60 of the matrics, 30 that did see the movie and 30 that didn’t, to see whether it could be claimed that watching the movie reduced the intake of sugar-filled fizzy drinks.

The results were as follows: an average of 10 ± 2, 5 and 8 ± 3 drinks for the non-movie and movie watchers respectively.

Set up suitable null and alternative hypotheses and test the validity of this claim at the 1% level.

NB – ask me to check your hypotheses before performing the test.

 
[12]







3. Last year your counting questions were based on the 20 that wrote the grade 11 final exam. 10 of you are left. 


3.1. If the 20 of you had stood in a row for a gr 11 APM photo, how many ways could the 10 of you writing now have been standing together?
(4)


3.2. Unfortunately 4 learners could not attend the grade 11 photo-taking ceremony. None of these 4 are part of the 10 that are writing this prelim exam. Determine the probability that the 10 of you were standing exactly in the middle of the group present for the photo, and that Justin, James and Darren (for those not in the 2015 Herzlia APM class: these 3 are part of the 10) were not standing all together.
(11)


3.3. Due to the absentees, I decided to reschedule the photo session. We finally manage to get all 20 together (15 boys and 5 girls). This time we stand in 2 rows, with 8 of the group in the back row and the remaining 12 with me in the front row.

If the arrangement of such a set up with this group is completely random, what is the probability that there would be more girls in the back row than in the front?.
(10)



[25]





4.  Aaron, Brent and Carole have devised a newish game in order to determine who gets the last bit of kosher mint-choc ‘ice-cream’ at the recent breaking-of-fast gathering. They have one die between them. Aaron goes first and wins the game if he throws a 1. Brent goes next and wins if he throws a 2 or a 3. Carole goes last and wins if she throws a 4, 5, or 6.


4.1. Draw a tree diagram to show all possible outcomes after every one has gone exactly twice.
(8)


4.2. Hence determine who of the three has the best chance of scoffing the last bit of ice-cream.
(18)



[26]



5. The exponential distribution is a well-known continuous probability distribution often used to model scenarios involving waiting times. Its pdf (probability density function) is given by
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     where 
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5.1. Using the fact that the expected value, E(X), or mean of a random value is just the probabilistically weighted average of all the possible x’s, which in the continuous world translates to:
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Show that the expected value of an exponential random variable is 
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[Hint: You will need integration by parts!]
(10)


5.2. Remembering that that median of a continuous distribution is the value that splits the total area under the pdf in half, show that the median of the exponential is given by 
[image: image5.wmf]l

2

ln

=

x

.
(10)

5.3. Use 5.1 and 5.2 to comment on the skewness of the exponential distribution.
 
(3)
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END OF PAPER!!!
(PTO for bonus question if you haven’t had enough)
Bonus Question – not for marks! more to remind me to do this with you as prep for varsity stats :


In your recent core maths Paper 2, you were asked to find the line of least squares regression for the following related variables:


	Temp in Celsius
	7
	11
	9
	2
	4
	7
	10
	5
	3

	Units of electricity used
	32
	20
	27
	37
	32
	28
	23
	33
	36


In this questions I would like you to manually obtain the correlation coefficient of -0,9567 using the following definition:
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which is the ratio of the covariance between X and Y, divided by the square root of the product of their respective variances
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You should know how to calculate the variance of a discrete random variable.

Draw up a table to calculate all necessary totals and subsequent averages and hence confirm that r = -0,9567.

     
(around 20 marks)

INFORMATION SHEET
General Formulae
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Calculus


[image: image20.wmf](

)

1

lim

®¥

=

-

æö

=

ç÷

èø

å

n

i

n

i

ba

Areafx

n






[image: image21.wmf]1

1

b

b

n

n

a

a

x

xdx

n

+

éù

=

êú

+

ëû

ò



[image: image22.wmf]0

()–()

'()lim

h

fxhfx

fx

h

®

+

=






[image: image23.wmf]dx

dt

dt

dy

dx

dy

´

=



[image: image24.wmf](

)

c

x

g

f

dx

x

g

x

g

f

+

=

ò

))

(

(

)

(

'

.

)

(

'



[image: image25.wmf]c

dx

x

f

x

g

x

g

x

f

dx

x

g

x

f

+

-

=

ò

ò

)

(

'

).

(

)

(

).

(

)

(

'

).

(



[image: image26.wmf])

(

'

)

(

1

r

r

r

r

x

f

x

f

x

x

-

=

+







[image: image27.wmf]ò

=

b

a

dx

y

V

2

p


Function



Derivative
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Trigonometry
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Statistics
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NORMAL DISTRIBUTION TABLE

Areas under the Normal Curve




H(z) = 



H(-z) = H(z), H(ADVANCE \d 1() ADVANCE \d 0= ½



Entries in the table are values of H(z) for z ( 0.
	z
	,00
	,01
	,02
	,03
	,04
	,05
	,06
	,07
	,08
	,09

	0

0,1

0,2

0,3

0,4

0,5

0,6

0,7

0,8

0,9

1,0

1,1

1,2

1,3

1,4

1,5

1,6

1,7

1,8

1,9

2,0

2,1

2,2

2,3

2,4

2,5

2,6

2,7

2,8

2,9

3,0

3,1

3,2

3,3

3,4

3,5

3,6

3,7

3,8

3,9

4,0
	,0000

,0398

,0793

,1179

,1554

,1915

,2257

,2580

,2881

,3159

,3413

,3643

,3849

,4032

,4192

,4332

,4452

,4554

,4641

,4713

,4772

,4821

,4861

,48928

,49180

,49379

,49534

,49653

,49744

,49813

,49865

,49903

,49931

,49952

,49966

,49977

,49984

,49989

,49993

,49995

,49997
	,0040

,0438

,0832

,1217

,1591

,1950

,2291

,2611

,2910

,3186

,3438

,3665

,3869

,4049

,4207

,4345

,4463

,4564

,4649

,4719

,4778

,4826

,4864

,48956

,49202

,49396

,49547

,49664

,49752

,49819

,49869

,49906

,49934

,49953

,49968
	,0080

,0478

,0871

,1255

,1628

,1985

,2324

,2642

,2939

,3212

,3461

,3686

,3888

,4066

,4222

,4357

,4474

,4573

,4656

,4726

,4783

,4830

,4868

,48983

,49224

,49413

,49560

,49674

,49760

,49825

,49874

,49910

,49936

,49955

,49969
	,0120

,0517

,0910

,1293

,1664

,2019

,2357

,2673

,2967

,3238

,3485

,3708

,3907

,4082

,4236

,4370

,4484

,4582

,4664

,4732

,4788

,4834

,4871

,49010

,49245

,49430

,49573

,49683

,49767

,49831

,49878

,49913

,49938

,49957

,49970
	,0160

,0557

,0948

,1331

,1700

,2054

,2389

,2704

,2995

,3264

,3508

,3729

,3925

,4099

,4251

,4382

,4495

,4591

,4671

,4738

,4793

,4838

,4875

,49036

,49266

,49446

,49585

,49693

,49774

,49836

,49882

,49916

,49940

,49958

,49971
	,0199

,0596

,0987

,1368

,1736

,2088

,2422

,2734

,3023

,3289

,3531

,3749

,3944

,4115

,4265

,4394

,4505

,4599

,4678

,4744

,4798

,4842

,4878

,49061

,49286

,49461

,49598

,49702

,49781

,49841

,49886

,49918

,49942

,49960

,49972
	,0239

,0636

,1026

,1406

,1772

,2123

,2454

,2764

,3051

,3315

,3554

,3770

,3962

,4131

,4279

,4406

,4515

,4608

,4686

,4750

,4803

,4846

,4881

,49086

,49305

,49477

,49609

,49711

,49788

,49846

,49889

,49921

,49944

,49961

,49973
	,0279

,0675

,1064

,1443

,1808

,2157

,2486

,2794

,3078

,3340

,3577

,3790

,3980

,4147

,4292

,4418

,4525

,4616

,4693

,4756

,4808

,4850

,4884

,49111

,49324

,49492

,49621

,49720

,49795

,49851

,49893

,49924

,49946

,49962

,49974
	,0319

,0714

,1103

,1480

,1844

,2190

,2517

,2823

,3106

,3365

,3599

,3810

,3997

,4162

,4306

,4429

,4535

,4625

,4699

,4761

,4812

,4854

,4887

,49134

,49343

,49506

,49632

,49728

,49801

,49856

,49896

,49926

,49948

,49964

,49975
	,0359

,0753

,1141

,1517

,1879

,2224

,2549

,2852

,3133

,3389

,3621

,3830

,4015

,4177

,4319

,4441

,4545

,4633

,4706

,4767

,4817

,4857

,4890

,49158

,49361

,49520

,49643

,49736

,49807

,49861

,49900

,49929

,49950

,49965

,49976
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_1266076452.unknown

_1266133265.unknown

_1266053817.unknown
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_1266051430.unknown
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_1254295975.unknown
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_1266051212.unknown

_1254296151.unknown

_1254297234.unknown

_1254295758.unknown
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_1254293571.unknown
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_1252480158.unknown
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_1064235881.unknown

