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2. In 1798, the Britis h scie n tis t He nry Cav endish mea s ure d the density of the earth by caref ul wor k with a torsi on balanc e.
The variable recorded was the density of the earth as a mul t i p le of the density of wat e r (take n as 1). Cav endish’s 29 mea-
surements (yj) were:

5. 50 5.61 4.88 4.07 5.26 5.55 5.36 5.29 5.58 5.65
5. 57 5.53 5.62 5.29 5.44 5.34 5.79 5.1 0 5. 27 5.39
5.42 5.47 5.63 5.34 5.46 5.30 5.7 5 5.86 5.85;

fo r thes e data: Σ
j =1

n

yj =157. 17 ; Σ
j =1

n

yj
2 = 855.0227 ; n = 29.

(a) Con str uct a stemplo t (w ith or der ed le ave s) of thes e data .

(b) On the basis of you r st emplo t, com ment br ief ly on the main feature(s) of the dist rib u tio n.

(c ) What is you r estim ate of the density of the earth base d on thes e mea s urements? Justify you r answe r br ief ly.

MARKS

7

(2, 3, 2)

(a) A stemplo t with
or der ed le ave s is: 5.9 (−)

5.8 56 (2)
5.7 59 (2)
5.6 1235 (4)
5. 5 03578 (5)

5.4 2467 (4)
5. 3 04469 (5)
5. 2 6799 (4)
5.1 0 (1)
5.0 (−)

4.9 (−)
4.8 8 (1)
4.7 (−)
4.6 (−)
4. 5 (−)

4.4 (−)
4. 3 (−)
4. 2 (−)
4.1 (−)
4.0 7 (1)

(b) 27 of the 29 obs ervation s are rea son ably sy mmetrically dist rib u t e d ov er the int e rval 5.1 to 5.8 units,
with the centr e of the dist rib u tio n being aroun d 5.45 unit s.

The obs ervation 4.07 is mos t li kely an outli er.

The obs ervation 4.88 may als o be an outli er.

(c ) The medi an (the 15th or der ed obs ervation) is 5.46 units; it is a resi sta nt mea s ure of location.

Fo r the 27 obs ervation s omitting 4.07 and 4.88:

Σ
j =1

27

yj = 157. 17 − 4.07 − 4.88 = 148.22;

the aver age of thes e 27 mea s urements is y− = 148.2

27 −∼ 5.49 units.

Thus, the data sugge s t a ‘best’ estim ate of aroun d 5.46 -5.49 units for the density of the earth.

5.46 -5.49 units (c )

Density estim ate


