NUMERACY & STATISTICS

September 2019

Time allowed
Three hours

Instructions

e Write the question number next to each answer in your answer booklet.
e You are not required to rewrite the question in your answer booklet.

e Ensure that you pay particulér attention to words in bold.

Information
e Different questions may carry a different number of marks.
e Marks for each question are shown in [].

Advice
¢ Read each question carefully before you start to answer it.

e Use the full time permitted and check all your answers.

Materials
e No other computer equipment, notes or books are permitted.
e For those exams in which numeracy skills are required:
a) Non-programmable calculators are permitted.
b) All data tables are included at the back of the paper if necessary.
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ANSWER ALL QUESTIONS IN PART A AND ANY THREE QUESTIONS IN PART B
Part A carries 40% of the final mark and Part B carries 60% of the final mark
You must show all of your workings
All graphs should be plotted on the graph paper provided

Part A (Answer ALL questions)

1. Calculate each of the following. Leave your answers in their simplest form.

(a) 4/5-3%/7
(b) p’a/p’a*xalp
(c) (2'x81%/16™*

[4 marks]
[4 marks]
[5 marks]

2. The salaries of employees in an industry are normally distributed, with a mean of
$19500 and a standard deviation of $3600.

(a) Sketch a normal distribution curve to represent this data, labelling the values
of the mean and one standard deviation either side of the mean. [4 marks]

(b) State the value of the area under the curve. [1 marks]

3. At a school there are three times as many girls as boys.
1/8 of the girls have braces.
5/12 of the boys have braces.
264 people at the school have braces.

Calculate the number of children at the school. [10 marks]

4, Chibalt plc’s sales for 2016 to 2018 are as follows.

Sales / £000
2016 2017 2018
Product A 900 1100 1600
Product B 800 1000 900
Product C 600 400 700

Represent the above data as a percentage component bar chart.

Plot your percentages to the nearest whole number. [12 marks]
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Part B (Answer THREE questions from FOUR)

5 Chantelle has £13081.36 in her AGOSA Ltd bank account on 1 January 2019.

AGOSA Ltd paid their interest on 31 December each year at a rate of 2.03%
per annum for 2017-2018 inclusive, 1.97% per annum for 2014-2016
inclusive and kept a constant interest rate for 2009-2013 inclusive.

If Chantelle invested £10000 into the account at the start of 2009, assuming
she did not withdraw any money since then, calculate the constant interest
rate paid by AGOSA Ltd for 2009-2013 if compound interest is paid.

Leave your answer as a percentage correct to 4 significant figures. [20 marks]

6. Anand is thinking about taking part in a card game that costs £10 to enter.

The expected value of profit, without taking into account the entry fee, is
equal to 47°.

There are a total of six possible outcomes in the game. The probability of each
outcome occurring and the profit as a result of each outcome is given in the

table below.

Outcome 1 2 3 4 5 6

Probability (p) y 2y y 2y y y

Profit (x)/ £ z-3 37 21 |- 32 z-30
(a) Calculate the value of y. [3 marks]
(b) Hence, calculate the value of z. [14 marks]

(c) Hence, advise Anand as to whether he should invest in playing the card game,
giving reasoning for your answer. [3 marks]

7. The table below shows information about the numbers of vehicles owned per
household for 320 000 households in the north of China in August 2019.

Number of 0 il 2 3 4
Vehicles

Number of 122342 | 99564 62034 34087 1973
Households

Leave all answers in this question correct to 4 significant figures.

(a) State the values of the median and mode of the number of vehicles owned
per household. [2 marks]

(b) Estimate the arithmetic mean of the number of vehicles owned per household. [8 marks]

(c) Hence, calculate the mean deviation of the number of vehicles owned per
household. Use your estimate for the arithmetic mean to 4 significant figures
throughout. [10 marks]
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Chad was investigating the diameters of the trunks of a certain species of tree
by travelling to the woods and measuring their diameters by hand.

The table below shows the results of his investigation:

Diameter (d)/cm Frequency
80<d<85 16
85<d<90 24
90<d<95 41
95<d <100 49

100<d <105 30
105<d <110 7

(a) State whether Chad is conducting primary or secondary research.
(b) State whether Chad is collecting qualitative or quantitative data.
(c) Plot an ogive (cumulative frequency curve) to represent this data.

(d) Estimate the value of the interquartile range.

END OF QUESTIONS

[1 mark]
[1 mark]
[12 marks]
[6 marks]



FORMULA SHEET

Quadratic Formula

For a quadratic equation in the form ax® + bx + ¢ = 0:
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Normal Distribution

The z score for a normal distribution:
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STANDARD NORMAL DISTRIBUTION: Table Values Represent AREA to the LEFT of the Z score.

Table of the standard normal distribution values (z < 0)

Z 0.00 0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08 0.09

-0.0 0.50000 0.49601 0.49202 0.48803 0.48405 0.48006 0.47608 0.47210 0.46812 0.46414
-0.1  0.46017 0.45621 0.45224 0.44828 0.44433 0.44038 0.43644 0.43251 0.42858 0.42466
-0.2 0.42074 0.41683 0.41294 0.40905 0.40517 0.40129 0.39743 0.39358 0.38974 0.38591
-0.3  0.38209 0.37828 0.37448 0.37070 0.36693 0.36317 0.35942 0.35569 0.35197 0.34827
-0.4 0.34458 0.34090 0.33724 0.33360 0.32997 0.32636 0.32276 0.31918 0.31561 0.31207
-0.5 0.30854 0.30503 0.30153 0.29806 0.29460 0.29116 0.28774 0.28434 0.28096 0.27760
-0.6 0.27425 0.27093 0.26763 0.26435 0.26109 0.25785 0.25463 0.25143 0.24825 0.24510
-0.7 0.24196 0.23885 0.23576 0.23270 0.22965 0.22663 0.22363 0.22065 0.21770 0.21476
-0.8 0.21186 0.20897 0.20611 0.20327 0.20045 0.19766 0.19489 0.19215 0.18943 0.18673
-0.9 0.18406 0.18141 0.17879 0.17619 0.17361 0.17106 0.16853 0.16602 0.16354 0.16109
1.0 0.15866 0.15625 0.15386 0.15151 0.14917 0.14686 0.14457 0.14231 0.14007 0.13786
1.1 0.13567 0.13350 0.13136 0.12924 0.12714 0.12507 0.12302 0.12100 0.11900 0.11702
1.2 0.11507 0.11314 0.11123 0.10935 0.10749 0.10565 0.10384 0.10204 0.10027 0.09853
1.3 0.09680 0.09510 0.09342 0.09176 0.09012 0.08851 0.08692 0.08534 0.08379 0.08226
-1.4 0.08076 0.07927 0.07780 0.07636 0.07493 0.07353 0.07215 0.07078 0.06944 0.06811
1.5 0.06681 0.06552 0.06426 0.06301 0.06178 0.06057 0.05938 0.05821 0.05705 0.05592
1.6  0.05480 0.05370 0.05262 0.05155 0.05050 0.04947 0.04846 0.04746 0.04648 0.04551
1.7 0.04457 0.04363 0.04272 0.04182 0.04093 0.04006 0.03920 0.03836 0.03754 0.03673
-1.8  0.03593 0.03515 0.03438 0.03363 0.03288 0.03216 0.03144 0.03074 0.03005 0.02938
-1.9  0.02872 0.02807 0.02743 0.02680 0.02619 0.02559 0.02500 0.02442 0.02385 0.02330
-2.0 0.02275 0.02222 0.02169 0.02118 0.02068 0.02018 0.01970 0.01923 0.01876 0.01831
-24  0.01786 0.01743 0.01700 0.01659 0.01618 0.01578 0.01539 0.01500 0.01463 0.01426
-2.2  0.01390 0.01355 0.01321 0.01287 0.01255 0.01222 0.01191 0.01160 0.01130 0.01101
-2.3  0.01072 0.01044 0.01017 0.00990 0.00964 0.00939 0.00914 0.00889 0.00866 0.00842
-2.4 0.00820 0.00798 0.00776 0.00755 0.00734 0.00714 0.00695 0.00676 0.00657 0.00639
-2.5 0.00621 0.00604 0.00587 0.00570 0.00554 0.00539 0.00523 0.00509 0.00494 0.00480
-2.6  0.00466 0.00453 0.00440 0.00427 0.00415 0.00403 0.00391 0.00379 0.00368 0.00357
-2.7  0.00347 0.00336 0.00326 0.00317 0.00307 0.00298 0.00289 0.00280 0.00272 0.00264
-2.8 0.00256 0.00248 0.00240 0.00233 0.00226 0.00219 0.00212 0.00205 0.00199 0.00193
-2.9 0.00187 0.00181 0.00175 0.00170 0.00164 0.00159 0.00154 0.00149 0.00144 0.00140
-3.0 0.00135 0.00131 0.00126 0.00122 0.00118 0.00114 0.00111 0.00107 0.00104 0.00100
-3.1  0.00097 0.00094 0.00090 0.00087 0.00085 0.00082 0.00079 0.00076 0.00074 0.00071
-3.2  0.00069 0.00066 0.00064 0.00062 0.00060 0.00058 0.00056 0.00054 0.00052 0.00050
-3.3  0.00048 0.00047 0.00045 0.00043 0.00042 0.00040 0.00039 0.00038 0.00036 0.00035
-3.4  0.00034 0.00033 0.00031 0.00030 0.00029 0.00028 0.00027 0.00026 0.00025 0.00024
-3.5  0.00023 0.00022 0.00022 0.00021 0.00020 0.00019 0.00019 0.00018 0.00017 0.00017




Table of the standard normal distribution values (z > 0)

0.00 0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08 0.09

0.0
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
23
24
2.5
2.6
2.7
2.8
2.9
3.0
3.1
3.2
3.3
3.4
3.5

0.50000 0.50399 0.50798 0.51197 0.51595 0.51994 0.52392 0.52790 0.53188 0.53586
0.53983 0.54380 0.54776 0.55172 0.55567 0.55962 0.56356 0.56749 0.57142 0.57535
0.57926 0.58317 0.58706 0.59095 0.59483 0.59871 0.60257 0.60642 0.61026 0.61409
0.61791 0.62172 0.62552 0.62930 0.63307 0.63683 0.64058 0.64431 0.64803 0.65173
0.65542 0.65910 0.66276 0.66640 0.67003 0.67364 0.67724 0.68082 0.68439 0.68793
0.69146 0.69497 0.69847 0.70194 0.70540 0.70884 0.71226 0.71566 0.71904 0.72240
0.72575 0.72907 0.73237 0.73565 0.73891 0.74215 0.74537 0.74857 0.75175 0.75490
0.75804 0.76115 0.76424 0.76730 0.77035 0.77337 0.77637 0.77935 0.78230 0.78524
0.78814 0.79103 0.79389 0.79673 0.79955 0.80234 0.80511 0.80785 0.81057 0.81327
0.81594 0.81859 0.82121 0.82381 0.82639 0.82894 0.83147 0.83398 0.83646 0.83891
0.84134 0.84375 0.84614 0.84849 0.85083 0.85314 0.85543 0.85769 0.85993 0.86214
0.86433 0.86650 0.86864 0.87076 0.87286 0.87493 0.87698 0.87900 0.88100 0.88298
0.88493 0.88686 0.88877 0.89065 0.89251 0.89435 0.89617 0.89796 0.89973 0.90147
0.90320 0.90490 0.90658 0.90824 0.90988 0.91149 0.91308 0.91466 0.91621 0.91774
0.91924 0.92073 0.92220 0.92364 0.92507 0.92647 0.92785 0.92922 0.93056 0.93189
0.93319 0.93448 0.93574 0.93699 0.93822 0.93943 0.94062 0.94179 0.94295 0.94408
0.94520 0.94630 0.94738 0.94845 0.94950 0.95053 0.95154 0.95254 0.95352 0.95449
0.95543 0.95637 0.95728 0.95818 0.95907 0.95994 0.96080 0.96164 0.96246 0.96327
0.96407 0.96485 0.96562 0.96638 0.96712 0.96784 0.96856 0.96926 0.96995 0.97062
0.97128 0.97193 0.97257 0.97320 0.97381 0.97441 0.97500 0.97558 0.97615 0.97670
0.97725 0.97778 0.97831 0.97882 0.97932 0.97982 0.98030 0.98077 0.98124 0.98169
0.98214 0.98257 0.98300 0.98341 0.98382 0.98422 0.98461 0.98500 0.98537 0.98574
0.98610 0.98645 0.98679 0.98713 0.98745 0.98778 0.98809 0.98840 0.98870 0.98899
0.98928 0.98956 0.98983 0.99010 0.99036 0.99061 0.99086 0.99111 0.99134 0.99158
0.99180 0.99202 0.99224 0.99245 0.99266 0.99286 0.99305 0.99324 0.99343 0.99361
0.99379 0.99396 0.99413 0.99430 0.99446 0.99461 0.99477 0.99492 0.99506 0.99520
0.99534 0.99547 0.99560 0.99573 0.99585 0.99598 0.99609 0.99621 0.99632 0.99643
0.99653 0.99664 0.99674 0.99683 0.99693 0.99702 0.99711 0.99720 0.99728 0.99736
0.99744 0.99752 0.99760 0.99767 0.99774 0.99781 0.99788 0.99795 0.99801 0.99807
0.99813 0.99819 0.99825 0.99831 0.99836 0.99841 0.99846 0.99851 0.99856 0.99861
0.99865 0.99869 0.99874 0.99878 0.99882 0.99886 0.99889 0.99893 0.99896 0.99900
0.99903 0.99906 0.99910 0.99913 0.99916 0.99918 0.99921 0.99924 0.99926 0.99929
0.99931 0;99934 0.99936 0.99938 0.99940 0.99942 0.99944 0.99946 0.99948 0.99950
0.99952 0.99953 0.99955 0.99957 0.99958 0.99960 0.99961 0.99962 0.99964 0.99965
0.99966 0.99968 0.99969 0.99970 0.99971 0.99972 0.99973 0.99974 0.99975 0.99976
0.99977 0.99978 0.99978 0.99979 0.99980 0.99981 0.99981 0.99982 0.99983 0.99983




