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Some useful Formulae

Correlation Coefficient Formulae
Cov(X)Y)
v/ Var(X) Var(Y)
nYyXy-Cx)Qy)

JInEX2-EX)2][nTY2-(T Y)?]
nY XY—-nXY

JIZ X2-nX2][Y Y2-nY?]
Y(X=-X)(Y-Y)

T EX-X)2 5 (Y-Y)2
. = ¥ XY—nXY

VX X2-nX2][Y Y2-nY?Z]
5 xy-EXEY)

Je- -]

Types of Correlation

Positive or direct correlation: If r is positive, the relationship between the domain and
range values has a positive or direct correlation. In this case, if the domain value
increases, the range value also tends to increase and vice versa. In this case both variables
move in the same direction. The value of correlation coefficient for positive correlation is
betweenOand 1.1.e. 0 <r < 1.

Negative or inverse correlation: If r is negative, the linear relationship between the
domain and range values has a negative or inverse correlation. In this case, if the domain
value increases, the range value tends to decrease. In this case both variables move in the
opposite direction. The value of correlation coefficient for negative correlation is between
—land0.ie. -1 <r<O0.

Zero or null correlation: The absence of any relation between the variables is called zero
correlation. In this case variables are independent to each other. i.e. r = 0.
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Estimated Regression Line

The estimated regression line of
YonX; Y=ayx+ bYXX

The estimated regression line of
XonY; X=axy+ bny

_IX-X-Y)
T Y (X - X)?

_IX=X(-9)
IO 5

o Y(XY — nXY)
XY (X - X)2

b (XY — nXY)
Ty (Y - Y)?

EXXY)
LXY — ===

EXEY)
LXY — ===

CXY ‘17

byx bxy

_nXXY-QX)QY) _nXXY-QX)QY)

~ nYX2—(¥X)? ~ nYY?-(XY)?
Sxy S_Y Sxy S_X

b = —_— =
X =gz =gy

b = — =
Xy =gz =g,

B - by 3K SX by 2Y
=T =T
dyx = ? — bYXX axy = X — bxy?
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EXERCISE 2l

1. The following frequency distribution represents the achievement of a student’s
group upon a memory test:
(1) Plot cumulative frequency graph of group scores.

(i)  Determine median, lower and upper quartiles, D,, P,, and
interquartile range graphically.

Note: Write your answers in whole numbers.

Scores | 44 —-48 | 49-53 | 54—-58 | 59-63 | 64—-68 | 69-73 | 74-178
No. of

Students 3 12 15 23 12 8 7
Solution
O] [ t2] | T ] |
L] |
| | A |
| | [ |
%60 | 1 I — (i1) Median =61,
Dy LI | S | R S S | S | S| A |2 | SO S | B0 S (G| Sy e
g A e O =33,
||| | | : Qs = 66,
£ | -
C || 90 = /3,
A ______}__ IOR=11
1 5 0 A
x' ==l . O |B; |0: | 0, | Py | {
0 485 | 535 | 585 | 635 | 685 | 735 | 785
il | S{coi—csl L2 | R
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(i) N =80, Class width, h=35
N
. R of
Formulae: Median = L + 7 x h,
3N
Z D T Sl
=L+2—xh, Oy=L+ x h
Ql f 3 f
"__cf M._Cl
Dk=L+'°f x h, P,‘_L+1°°f x h
3 8 \( )
TET AR FamRe 'S0 3N 3(80)
Median: —- = =~ = 40 Q: 7 =5 =20 Qi ==, =60
Median class = 59-63 ' Class = 54-58 | Class = 64—-68
L=585 ¢=3, f=23||L=535 =15, f=15 || L=635, ¢ =53, f=12
40 -3 ‘ 20~ 15 60 - 53
Mecedian = 58.5 + 0 x 5| @ =535+ x5 Q=635+ X 5
23 15 12
10 y 5 7
= — = 3. - =635+ —
58_5+23x5 535+15x5 63.5 12><5
= 58.5 + 2.1739 = 53.5 + 1.6667 = 63.5 + 2.9167
= 60.67 = 61 = 55.17 = 55 = 6642 = 66
\ - — P A  — B
[ 3n _3s0) .. |[, 90N~ _90(80)
e ST e T o T T
Class = 54-58 Class = 69-73
IQR = -
L=535 ¢ =15 f=15| L=685 ¢, =65 f=38 QR =03 -
= 66.42 - 55.17
24 —-15 72 - 65
Dy =535+ ———x5|| Po=685+—2— x5 R ise i
9 = 7
=53.5+.1_5_x5 -68.5+8x5
=535+3 = 68.5 + 4.375
= 56.5 = 57 = 72875 = 73
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2. Construct an ogive for the following distribution of scores:
Scores 69— 79 79 — 89 89 —99 99 - 109 109 -119
f 4 10 13 8 5
Determine median, lower and upper quartiles, D, £, and interquartile
range graphically.
Solution
F 3 | |
3%
40
36

L]
i ]

[
(o)

Cumulative frequency
=l ,
iy

— 2[} = — — S
16
12 |
8
_4.
Ir ) Q, Dﬁ Psu | x-_
0 N 79 89 O, 99 Q. 109 119 £
‘Scores
0
Median = 94,
O = 85,
05 =103,
D, = 97,
Pgo = 105
IOR =18

) ] Visit us @ YouTube “Learning with Usman Hamid”
Available at MathCity.org



Mathematics 10: PECTAA (2026)

Authors: Arshad Ali & Muhammad Usman Hamid 214
Scores 69-79 79-89 89-99 99-109 109-119
f 4 10 13 8 S
C.F. 4 14 27 35 40
N=40, h=10 Koo i
Formulae: Mcdian = L + 27’ x h Q=L+ “—f—’ x b,
s 72 %’1 S0
=L+ x h, Dy=L+2—L xhn,
Qa f (< f
BON. _ o
[ 8 a0 [P = N N [, 3N _ 3(40)
Mcdlan.—z-—?—z() Q,.-‘i--—‘-‘--lo Q,.T——T—:K)
Class = 89-99 Class = 79-89 Class = 99-109
L=885 ¢ =14, f=13||L=785 ¢ =4, f=10|L=985 ¢ =27 f=8
Mcdian = 88.5 + 201'314 x 10/| Q, = 78.5 + el 10 Q; = 98.5 + 20=27 10
=885+ 2 x 10 =785+ 2 % 10 =98.5+ 2 x 10
SRS 18 A T i 8
= 88.5 + 4.6154 =785+ 6 = 98.5 + 3.75
\ =93.12 = 93 =84.5 = 85 ) = 102.25 = 102
‘ = - — - - -
6N 6(40) _ BON _ 80(40) _
A T T Po: T00 = 100 = 2
Class = 89-99 Class = 99-109 |
L=885 ¢, =14, f=13|| L=985, =27, f=8 | IQR=0; - @,
24 - 14 32 - 27 = 102.25 - 84.5
D = 88.5 + x 10 || Py = 98.5 + x 10
- 13 > . ° ’ =1775 = 17 |
10 )
=88'5+T3""0 _98.5+§x10
= 88.5 + 7.6923 = 98.5 + 4.25
= 96.19 = 96 [ = 104.75 =~ 105

Answers are in approximation so both of above true
either from book or my given solution
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3. Find O,, O,, median, range and JOR for the dataset given below:
1> ¥3 g g
3,6, 8,4, 7, 5 10, 11, 13, 9, 14, 12, 15, 16, 17
Also draw a box-and-whisker plot.
Solution
Min. value 0, Median 2, Max. value
—]
W W L 4
" | L ] 1 | 1 | 1 1 ] 1 | 1 ] 1 | 1 | .
DN IR B I N R B R A RN B RN R R E R E B A B
0 2 4 6 8 10 12 14 16 18
Ordered data: _
13,4,5 6,789 10,11, 12, 13, 14, 15, 16, 17| n=15
‘Mcdian= "; D = 15+1 S;l = 8% item | Q, position= —-":” = 176 = 3™ item lQ, posilion=_3(":l) =—3(‘:6)
s = | = 12" item
}. Median = 10 | Q. =6 L By

[Range = Max-Min=17-3-14 | [IOR=0,-0Q,=14-6=5 |
Five-number summary: (3, 6, 10, 14, 17) |

4, Find Q,, 0,, median, range, IOR and extreme values plot for the following data
102, 98, 95, 100, 93, 110, 108, 104, 97, 96, 92, 101, 99, 105, 107
Also draw a box-and-whisker plot.
Solution
Min. value O, Median 0, Max. value
b |
W W W
& | L | L | 1 L | 1 1 | L | 1 1 1 1 | 1 | =
T | 1 ' 1 I L] 1 | ] 1 l Ll I 1 l 1 | L] | 1 | -
90 92 94 926 98 100 102 104 106 108 110 112
Ordcred data:
(92,93, 95. 96.57.98. 99, 100, 101, 102, 104, 105, 107, 108, 110| n=15
39 B 4 1 : Vs W I 3(n+1) 3(16
Mc(ﬁunzn;l)-_" ls;l = 8™ jtem | Q‘Mi!iﬂn=‘,-'—‘;—2=l46-=4mi(m QJPO““k‘“" (n.:. )" (4 )
| . = 12" item
| Median = 100 ‘ 1Q| = 96 ;

U Q=105 =
' Five-number summary: (92, 96, 100, 105, 110)
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5. Find Q,, O,, median, minimum and maximum values for the following box-
and-whisker plot: +
. I L L L 1 I L [ L L [ 1 1 [ L I [l L 1 1 I L
hal I Ll ¥ 1 1 l Ll I Ll ¥ l Il | I I I I ] Ll | I -
10 20 30 40 50
Solution
Mmimum = 10
0 = 22
Median = 25
5 = 35
Maximum = 46 |
6. Draw the box-and-whisker plot, if min. value = 12, max. value = 26,
median =19, O, = 14 and O, = 24.
Solution
Median
1 -.I,r 3
r W j
" 1 il i 1 i 1 1 1 I B
=~ I I 1 1 T I | 1 | il
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7. Construct a scatter diagram and draw a line of best fit for the following quiz
scores for 8 students in a class:
1% quiz 14 28 34 36 43 45 46 49
2" quiz 16 20 33 35 38 39 42 43
Describe correlation between 1%t and 2™ quiz scores also.
Solution
..hy
4[} =
35
a5
=
:" .25 =
=
a2t
15
10
X' X
0] 5 10 15 20 25 30 35 40 45 50 i
S I 7 I i 8 O S [
Strong positive correlation between 1st and 2nd quiz.
1" quiz 14 28 34 36 43 45 46 49
2™ quiz 16 20 33 35 38 39 42 43

To describe correlation:

The points would lie close to an upward sloping line.
Therefore, there 1s a strong positive correlation.

As the 1™ quiz scores increase, the 2™ quiz scores also increase.
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3. The following table shows the test scores (one measuring speed and the other
measuring strength) of football players out of 200:

15t Test

20

38

70

40

100

110

50

136 | 150 [ 80

2nd Teast

160

142

130

120

70

50

140

44 36 100

(1)

(i)
(iii)

Solution

Construct a scatter diagram and draw a line of best fit.

Describe correlation between the 15 and 2 tests.

Abdullah scores 60 in the 2" test. Estimate his score in the 1% test.

1601

1530
140
130

1201

HO
100

2nd Test

L20
70
Al

40
30

10

9{} =

A

8. (i)

X

(ii)

Available at MathCity.org
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Strong negative correlation.

(iii)

10 20 30 40 50 60 70 $0 90 100110 120 130 140 150
' 1st Test '

115.5
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20

38

70

40

100

110

50

136

150

80

794

160

142

130

120

70

50

140

44

36

100

992

(iii)

3200
5396
9100
4800
7000
5500
7000
5984
5400
8000

62280

219

y?
25600
20164
16900
14400
4900
2500
19600
1936
1296
10000

114500

b= '”ZI-U - ZIZ?J _ 622800 — 787648

__ __ [ _ ( u
JIEE:HE__(ZE:QJQ 1145000 — 984064

b=168818 _ 1 0943

160936

o= —byj="T9.4+1.0243(99.2) = 181.01
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9. The following table shows the number of daily social media hours and GPA
of university students.

Social Media Hours | 0.5 1 2 3 4 5 6 7 8 9
GPA 4013913713533 13.1129]2826]|2.5

(1) Construct a scatter diagram and draw a line of best fit.
(11) Identify the nature of correlation between social media use and GPA.
(1ii))  Estimate the GPA for a student who spends 6.5 hours on social media.

Solution
@ | B I T B i
| 535
i )
|
|
i
! +
I o
|
i 15
? 1 . .
! _ =
R A T
| 3 Social Media Hours
(ii) Strong negative correlation.  (iii) 29
{iil) Estimate GPA for x = 6.5 hours
F o Y Txy T
10 45.5 32.3 135.55 295.25 |
Least squares regression of y on x:
_ nExy — ZxXy soes Zy — bEx
T oaXa? - (Ix) "

_ 10(135.55) — (45.5)(32.3) _ 1,355.5 — 1.470.65 _ —115.15 _ ...

B 10(295.25) — (45.5)2 T 2,952.5 — 2,070.25 BH2.25 )

L. 32.3-(-0.1305)(45.5) _ 32.3+5.939 _ 38.239 _ . ...,

10 10 10

Regression equation: v = 3.8239 — 0.1305x
For x = 6.5, ¥ = 3.8239 — 0.1305(6.5) = 3.8239 — (.84825 = 2.97565 = 2,98
Estimated GPA for 6.5 hours is abowt 2,98,
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| EXERCISE > 11.2

1. Find the range of the following data sets:
(i) 63, 89,98, 125,79, 108, 117, 60 (i1) 43.5,13.6,18.9,38.4,61.4,29.4
Solution

(i) Data: 63, 89, 98, 125, 79, 108, 117, 60
Highest value = 125, Lowest value = 60
Range = Highest — Lowest = 125 — 60 = 65
Therefore, |Range = 65

(ii) Data: 43.5, 13.6, 18.9, 38.4, 61.4, 294
Highest value = 61.4, Lowest value = 13.6
Range = Highest — Lowest = 61.4 — 13.6 = 47.8

Therefore, |Range = 478

2. If the range and the lowest value of a set of data arc 46.7 and 13.4
respectively, then find the highest value.
Solution

Given, Range = 46.7 and Lowest value = 13.4
Range = Highest — Lowest
46.7 = Highest — 13.4
Highest = |46.7 + 13.4 = 60.1|

Therefore,| Highest value = 60.1
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3. Calculate the range of the following data:

Income (in Rs.) |4000—4500( 4500-35000 | 300035500 | 5500-6000 [ 6000 —6500

No. of workers 8 12 30 21 6

Solution

Highest income = 6500, Lowest income = 4000
Range = Highest — Lowest = 6500 — 4000 = 2500

Therefore, | Range = Rs. 2500

4. A group of 7 workers reported the number of items they assembled in a day as:
52,55, 50, 53, 54, 56, 52
Find the standard deviation and variance of the items assembled.
Solution
Data: 52, 55, 50, 53, 54, 56, 52 (n=7)
K e zx e S52+55+504+53+54+506+52 = 372 = 53.14
n 7 7
Tix-x)*
M
" [51—53.14}1'} (55-—5.1.1-1}:+ffﬂ—53 14}?+{53—53.I-'I~}:-'1’.'E4-5!' 1610+ {56-53. 1477+ {52—53-.|-ﬂ=
7

Variance, o =

24,86 3.55

Standard devimtion, o = +Ja* = 3.55 = 1.ER

Variance = 3.55, Standard Deviation = 1.88
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5. A librarian recorded the number of visitors during 5 days of a week.
120, 135, 130, 125, 140

Calculate the variance and standard deviation of visitors.

Solution
Data: 120, 135, 130, 125, 140 {r=15)

_ 1204 135+ 130+ 125+ 140 6.50)
Mean, x = = =

—a 2
2 _ Zix—x)
FE

(120 = 13007 + (135 = 130)° 4 (130 — 1300 + (125 — 130)° + (140 — 100)°

=
7

1) 25 - (1 25 4 100D 250

- - T = 50

Standard deviation, o = /50 = 7.07
Variance = 50, Standard Deviation = 7.07

I
i

W
=

Variance, o

6. Find the range, variance and standard deviation of first 23 odd numbers.

Solution
First 23 odd numbers are 1,3.5,...,45

Range =45—-1 =44
X _ Flrst;-Last _ 1+245 — 23
2_ 2_
n 1 23 1 529-1 52_8 _ 176

Variance = ¢? =
n 3 3

Standard Deviation = o = / =176 = 13.27
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7. The rainfall recorded in various places of five districts in a week is given
below. Find its variance and standard deviation.
Rainfall (in mm) 42 51 54 61 63 71
Number of places 5 13 4 9 5 4
Solution
x d x- 2 (2 — 7)? flz — )
= 2 i 194.006 970.03
51 13 -4.925
24.256 315.33
54 4 -1.925
3.706 14.82
61 9 5.075
25.756 231.80
63 5 7.075
Total 40 227.256 909.02
2691.28
s ﬂf;T» 997 - -
g—21" 287 _ 55 995
W
2 fz—%)" 96919
o? =2 — = = 67,282

o=V a? =

Available at MathCity.org

vV 67.282 ~8.20

Visit us @ YouTube “Learning with Usman Hamid”




Mathematics 10: PECTAA (2026)
Authors: Arshad Ali & Muhammad Usman Hamid 225

8. Machine A Output (units): 98, 100, 102, 101, 99

Machine B Output (units): 95, 100, 105, 90, 110
(1) Which machine has better performance?
(11) Which machine 1s more consistent?

Solution
98 + 100+ 102 + 101 + 99
Xy = = 100
5
> (98 — 100)* + (100 - 100)* + (102 — 100)* + (101 - 100)? + (99 - 100)? 10
o2 = e
5 5
o. = V2 = 1.41
Machine B: 95, 100, 105, 90, 110
95 4+ 100+ 105+ 90+ 110
Xg & —m—m—————— = 100
5
~ (95 ~ 100)? 4 (100 ~ 100)* 4 (105 ~ 100)% + (90 —~ 100)% + (110 - 100)? 250
e == = — = — =50
5 5
On 50 = 7.07

(1)  Both machines have equal performance.

(11) Machine A is more consistant.

9. The monthly sales (rupees in lacs) for two salespersons over 6 months are:
Person A: 5.5, 5.7, 54, 5.6, 5.8, 5.6
Person B: 5.5, 6.5, 4.5, 6.0, 5.0, 6.0

Compare their performance and consistency.
Solution
Person A: 5.5, 5.7, 5.4, 5.6, 5.8, 5.6
Xp = 5.60, o4 =0.14
Person B: 5.5, 6.5, 4.5, 6.0, 5.0, 6.0
Xp = 5.58, o = 0.72

Comparison:
(i) Mecan: A (5.60) > B (5.58) => Person A has slightly better average sales.
(i1) Standard deviation: A (0.14) < B (0.72) == Person A is more consistent.
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10. The table given below shows the daily wages of workers in a textile mill,
grouped into six income brackets:
Da"(yR:;/age 800 — 1000 |1000 — 1200 [1200 — 1400 |1400 — 1600 |1600 — 1800 |1800 — 2000
Frequency 2 4 6 8 1

Calculate the mean, variance and standard deviation of the wages.

g

T =

Solution
Wage (Rs) fi
800-1000 2
1000-1200 4
1200-1400 6
1400-1600 8
1600-1800 2
1800-2000 1
Total 23
Mean
Variance

Midpoint z; fa,
- 1800
1100 4400
1300 7800
1500 12,000
1700 3400
1900 1900
31,300
Y fim 31300
23
> I
1,395,

) Zf,(\l', *.T‘)."
N

r; — T fi(x; — )2
-460.87 425,025.8
-260.87 272,300.5
-60.87 22,227.6
139.13 154,938.3
339.13 230,045.2
539.13 290,663.5
1,395,200.9
= 1360.87
200.9 A4
60642.72

Standard Deviation

23

o=V o2 =V 60642.72 — 246.26
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11. A company forecasts monthly sales (rupees in millions): 15, 18, 14, 20, 13.
Find variability in sales predictions.

Solution
15118 1141204+13 _ 80 __ -
Mean # = 5 ===l
9
T T — U (x — 1)“

1S —1 1
18 9 1
14 —2 1
20 4 16
13 —3 9

Total 34

N2
Variance = ¢? = W = 6.8 million?

Standard Deviation = g = Z(xT_”)Z = +/6.8 = 2.61 million
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12.  Unemployment rates (%) in five provinces are 5.2, 6.0, 4.8, 5.5, 6.2. Calculate
standard deviation and describe is there balanced unemployment rate?

Solution
Mean 1= 5.2 1 6.0 | 1;«' to.0+6.2 _ g 54
T T — U (x — 1)?
0.2 —0.34 0.1156
6.0 0.46 0.2116

4.8 —0.74 0.5476
0.9 —0.04 0.0016

6.2 0.66 0.4356

Total 1.312

N2
Variance = ¢? = W = 0.2624

Standard Deviation = 0 =1/0.2624 = 0.51
Unemployment rates are fairly balanced
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13. Find variance and standard deviation:
(1) Sx=45,Zx* =421, n=5 (i1) Tfx =210, Zﬁcz =7560,Zf =6
(ii1) x=18, Eﬁcz =1670,Zf =5
Solution

{i} Tr=45 T =42l . n=35
1.5—“‘1-[22-"1' [45) =842 -81 = 3.2

F

g = +/3.2 1.79
{1i) Lft‘lﬂz-.i'ﬂ' 0 =T5ﬁﬂ' =06

it ?1'5'“ (E'UJ = 1260 — 1275 = 35
T - 1;‘3*: = 5972
(iii) % = ;}}f‘f 1670, ¥f =5
o = —132—334—324=m
T o= -.n 1.16
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oy exirss 0T

1. Four possible answers are given for the following questions. Choose the correct answer.
(1) is used to get the cumulative frequencies.
) Addition  (b) squareroot  (c) multiplication (d) division
(i)  Second quartile represents;

(a) mean (b) mode \'@ median  (d) variance
(i)  First quartile divides the data into equal parts.
(a) Two (b) Three W) four (d) ten
(iv)  Difference between the highest and the lowest values is called:
(a) mean (b) variance \(Aﬁ range (d) standard deviation
(v)  Scatter diagram represents a relationship between variables.
(a) five ‘{ﬁ) two (c) three (d) four
(vi) is measure of dispersion:
(a) mean (b) median (¢) mode ‘(A) variance
(vii)  Positive square root of variance Is called:
(a) mean (b) median
‘({) standard deviation (d) range
(viit) 1s not measure of dispersion.
(a) range (b?{ arithmetic mean
(c) variance (d) standard deviation
(ix)  Variance of the data 8, §, 8, 8, 8, § is:
W 0 (b) 16 (c) 8 (d) 48
(x)  Range of first 20 natural numbers is:
@20 ()10 Wie @30
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2. The following results for the long jump were recorded:
Distance (in cm)| 170 — 180 | 180 —190 | 190 =200 | 200—210 | 210—220 | 220 —230
f 2 6 9 12 8 3

Construct the cumulative frequency polygon and locate median, Q,, O;, D,,
Py, and interquartile range on it.
Solution

i)
40

—36

32

28

24

20

16-
| 19

Cummulative Frequencies

4 L D A |

X O O: DI Qs[Pw | x
0 180 190 200 210 220 230

P

}.’

’ Distance

Median = 202.5, O = 192.2, O; = 211.3,
D7 =209.2, Pyo=218.8, [OR = 19.1
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(ii)

Distance (in f cf

cm)

170 - 180 2 2

180 - 190 6 8

190 - 200 9 17

200- 210 12 29

210 =220 8 37

220 — 230 3 40

Total N = 40
Cumulative frequency (less-than type): (upper class boundary, c.f.)
(170,0), (180, 2), (190, 8), (200, 17), (210, 29), (220, 37), (230, 40)

Nfz2—¢.f pvev 20 — 17
Median = | + h = 200 + ( T )10 = 202.50 em

m

‘:',‘ s (.f)nrl' 10 -8
o A h = 190 + ( ; )10 = 192.22 em
P . /30 —929
A rf’ )h - 210+( - )m & 21195 cin

TN U_‘fpvu 28 — 17
D; =1+ h = 200 + ( 10 = 209.17cm

Q =1+

12

36 — 29
)1() = 218.8 em

()()\/lll)_“ f;)rl)h _210 (
- ' 8

Interquartile range = Q3 — ¢, = 211.25 - 192.22 = 19.03 cm
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3. The summary statistics for a data set is given below. Show it with a box-and-
whisker plot.
Min. Value | Max. Value 0, Median 0,
5 70 12.6 43 55.6
Solution
0, Median @,
— —
v v
£ PR TR [N, S FUN S (U A T (R . SR I A N
1 Tt 1 11 1

4. The following table shows the weekly hours spent exercising and resting
heart rate (beats per minute) for ten individuals:

Exercise Hours 0 1 2 3 4 | 5 6 7 8 9
Heart Rate 00 | 85 | 83 (80 |76 |74 | 72| 70 | 68 | 65

(1) Plot the data on a scatter diagram and draw a line of best fit.
(11) State the type of correlation observed.
(1)  Predict the heart rate of Sakeena who exercises for 6.5 hours per week.

Solution
(i) ty

70 < . Bl
w\a\ (ii) Strong negative correlation.

i)y 71

He_art Rate
Lh
o

- B . . .
: : : P
0 1 2 3 4 5 6 7 &8 9 10

¥ Exercise Hours

=
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x ] Ty a? u?

0 90 0 0 8100
1 85 85 1 7225
2 83 166 4 6889
3 80 240 9 6400
4 76 304 16 5776
5 74 370 25 5476
6 72 432 36 5184
7 70 490 49 4900
8 68 544 64 4624
9 65 585 81 4225
45 763 3216 285 58799

b= EICROEY — 264 and a =I5 = 88.16

The best fitted line is ¥ = a + bx = 88.16 — 2.64x

(ii)
S nyXyY-ExQy) _
Type of correlation: r = TSI o E I 0.993
Strong negative correlation
(iii)
Prediction for 6.5 hours
§ =a+ bx =288.16 —2.64(6.5) = 71.03

3, Find the range for the given data, 25,30, 35,40,50,60,65,75

Solution
Range =75 - 25 =50
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6. Calculate range, variance and standard deviation for the following data set:
Class Interval 0-5 S==110 10—-15 La=30 | 2025 | 25=30
f 4 12 20 24 16 4
Solution
Class Interval ¢ Midpoint =  fz T—F flz — &)
0-5 4 25 10 -14.75 870.25
90 9.75 1140.75
5-10 12 7.5
250 -4.75 451.25
10-15 20 12.5
420 0.25 1.50
15-20 24 17.5
360 5.25 441.00
20-25 16 22.5 110 10.25 420.25
25-30 4 27.5 1240 3325.00
Total 80
Range
Range =30 — 0=30
Mean
_ 2. 1940
T=5F == =i 1959
Variance
o D -3 3080
Ll sl WP B

Standard deviation

38.5 = 6.2

{J —

Visit us @ YouTube “Learning with Usman Hamid”

Available at MathCity.org



Mathematics 10: PECTAA (2026)

Authors: Arshad Ali & Muhammad Usman Hamid 236
7. The sum of 5 numbers is 45 and the sum of their squares is 421. Find the
mean and standard deviation of the data.
Solution
Sum of numbers, Y x = 45 (given)
Sum of squares, Y z° = 421 (given)
a Yo 45
Mean 7 = — = — =9
n D
ol A Yz* VB : 421 3 :
Variance o~ = - | = = — — 9" = 3.2
n n 5
Standard deviation ¢ = 3.2 = 1.789
8. The monthly household expenses (rupees in thousands) of two families for

6 months were:
Family A: 45, 47, 46, 48, 46, 47
Family B: 38, 52, 40, 50, 42, 49

Calculate the mean and standard deviation of the monthly expenses. Which

familv snends more on average? Which familv has more stable exnenses?
Solution

Family A: 45, 47, 46, 48, 46, 47

279
Ty = 5 = 46.50
)
b B 13031 - e
S zy = 13031 = 33} = —— — (46.5)° = 0.9167
—— 4 $ ()

Family B: 38, 52, 40, 50, 42, 49

" 271 -
Tp = 8 = 435.17
s g 2 i 12521 R ; DA
Yzp = 12521 = sp = - (45.17)° = 32.8056
Sp = r)T'..).(\)—)

) ] Visit us @ YouTube “Learning with Usman Hamid”
Available at MathCity.org



Mathematics 10: PECTAA (2026)

Authors: Arshad Ali & Muhammad Usman Hamid 237
9. The daily wages of 40 workers in a factory are grouped as follows:
Daily Wages (Rs.)| 1000-1200 | 1200-1400 | 1400-1600 | 1600-1800 | 1800-2000
No. of Workers 6 10 8 -
Find the mean, variance and standard deviation of the daily wages.
Solution
Daily Wages G Midpoint =  fz z—i f(z — z)?
(Rs.)
1000-1200 6 1100 6600 -370 822600
1200-1400 10 1300 13000 -170 289000
1400-1600 12 1500 18000 30 10800
1600-1800 8 1700 13600 230 423200
1800-2000 4 1900 7600 430 739600
Total 40 58800 2285200
. . __lower + upper
Midpoint £ =——5——
2. Mean
— /T r
F= z;\f =200 = 1470
3. Variance
ion
IS T==0 DOQE
B Zf(N )" 2285200 _ 57y 30

Using the given value:; o =57100

4. Standard deviation

o=V 57100 ~ 238.96

Available at MathCity.org

Visit us @ YouTube “Learning with Usman Hamid”



