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1) Objective: 
a) The main goal of this experiment is to develop precision skills in making measurements i. e mass, length,volume and surface areas of solid objects that are regular in shape.   
2) Theory 
a) [bookmark: _GoBack]Measurement of devices usually have precision that is limited and this has to be considered when in use. Limited precision can eventually led to transmission and compounding of errors. Prior to the experiments, Students should be understand various important figures before undertaking the experiment. 
b) Variables :
i) D = Depth 
ii) L = length 
iii) W = width
iv) H= Height 
C) Formule: 
I) Density = Mass/volume
II) Volume of hollow cylinder V = πr2h- πr2h = πh (R2 -r2)
III) Surface Area of cuboid    = 2 LW + 2LH + 2WH

3) Procedure: 	
i. Select few objects that are of regular shape ( in this case, sphere, cuboid and hollow cylinder).
ii. Record the both zero reading and the sensitivity readings of each devices being used to measure for instance you may opt to use. Measure the length, width, height of the objects selected. 
iii. Using the necessary tools for measurement , determine the volume of each object. 
iv. Record the readings obtained and correct them to significant figures on the basis of the precision used. 
v. Determine the masses by weighing the objects on a small scale also determine both volume and surface area
vi.  Using the values obtained , calculate the volume,density and surface area of the sphere, cuboid and hollow cylinder 
4) Data ( attached to this report)
5) Calculations (Attached to this report) 
6) Results 
A) Part A Cuboid 
	Mass
	Length 
	Width
	Height

	40.1g
	2.49cm
	1.22cm
	4.76cm

	40.1g
	2.49cm
	1.22cm
	4.75cm

	40.1g
	2.50cm
	1.22cm
	4.76cm



Volume: 14.46cm3 , Surface Area : 41.40cm2 , Density: 2.77 g/cm3

B) Part B Sphere 
	Mass
	Length
	Width
	Height
	Depth

	44.7g
	3.76cm
	2.01cm
	4.82cm
	2.20cm

	44.7g
	3.76cm
	2.01cm
	4.82cm
	2.20cm

	44.7g
	3.76cm
	2.01cm
	4.83cm
	2.20cm



Volume: 5.57cm3 , Surface area 15.20cm2, Density: 7.72 g/cm3
C) Part C Hollow cylinder 
	Mass
	Depth
	Width
	Height
	D (o)
	D(I)

	117.3g
	4.75cm
	3.21cm
	6.11cm
	1.90cm
	0.90cm

	117.3g
	4.75cm
	3.21cm
	6.10cm
	1.90cm
	0.90cm

	117.3g
	4.75cm
	3.21cm
	6.10cm
	1.90cm
	0.90cm




Volume:57.13cm3, Surface Area: 117.31cm2,  Density 2.05 g/cm3

(A) Physics 1111: Lab 01
1. Determine the mass of each object by using the electronic balance in the front of the room and record the results. 
 Cuboid  
Find the average of the masses from lab 01
(40.1+40.1+40.1)/3 = 120.3/3 = 40.1 g 
Thus 40.10 ± 0.01 g (4s.f)
Sphere 
Find the average of the masses from lab 01
(44.7+44.7+44.7)/3 = 134.1/3 = 44.7 g 
Thus 44.70 ± 0.01 g (4s.f)
Cylinder (hollow)
Find the average of the masses from lab 01
(117.3+117.3+117.3)/3 = 351.9./3= 117.3 g 
Thus 117.30 ± 0.01 g (4s.f)

2. Determine the relevant dimensions of each object, measure hem with the calipers, and record the results. 
Cuboid 
Length = average length from lab 01
(2.49+2.49+2.50)/3 = 2.493 ± 0.005 cm (4s.f)

Width = average width from lab 01
(1.22+1.22+1.22)/3 = 3.66/3= 1.22 ± 0.05 cm (3s.f)
Height = average height from lab 01
(4.76+4.76+4.76)/3 = 14.27/3= 4.7567 ± 0.0005 cm (5s.f)

Sphere 
First find the radius of the sphere from the Volume 
V = 5.57cm3 = 4/3πr3
 4/3πr3 = 5.57cm3
r3 = 5.57cm3 ×3/4×1/π cm3 = 1.32974cm3
r = 3√1.32974 = (1.32974)1/3 (cm3)1/3
1.0997 ± 0.0005 cm (5s.f) 3

Hollow cylinder 
Depth = average depth from lab 01
(4.75+4.75+4.75)/3 = 14.25./3= 4.75 ± 0.05 cm (3s.f)
Height = average height from lab 01
(6.11+6.10+6.10)/3 = 18.31./3= 6.103 ± 0.005 cm (4s.f)

3. Use your measurements to calculate the surface area, volume, and density of each object. Remember to propagate the error and report the error bar.

Cuboid
Surface Area = 2 LW + 2LH + 2WH
2 [ (2.493×1.22) +(2.493×4.7567) +( 1.22× 4.7567) ]
41.406 ± 0.005 cm2 (5s.f)
Volume = L×W×H
2.493 × 4.7567 ×1.22
14.4673 ± 0.0005 cm3 (6s.f)
Density = Mass/volume 
40.10/14.4673 = 2.772 ± 0.005 g/cm3 (5s.f)

Sphere 
V = 4/3πr3 where r = 1.0997 cm  = 4/3π ×(1.0997)3cm3
5.571 ± 0.005 cm3 

Surface Area = 4πr2 where r = 1.0997cm 
4π × (1.0997)2 cm2
15.197 ± 0.005 cm2
Density = Mass/volume 
44.70/5.571 
7.715 ± 0.005 g/cm3


Hollow cylinder 
V = πr2h- πr2h = πh (R2 -r2)
SA = 2πrh + 2πRh + 2(πR2- πr2)
V = (π × (1.92) × 6.103) - π × (0.9)2× 4.75
(69.215- 12.087) = 57.1277 ± 0.005 cm3
S.A = 2[π × 0.9 × 4.75+ π× 1.9× 6.103 + (π ×1.92- π×0.92)]
2[49.8593+ (11.34115 - 2.5047)]
117.3115 ± 0.0005 cm2
Density = Mass/volume 
 117.3/57.127
2.0535 ± 0.0005 g/cm3


4. Use available resources to identify the material of the object. Site your source(s)

Thomas, G. B., & Finney, R. L. (1984). Calculus and analytic geometry. Addison 		Wesley Publishing Company.

7 Analysis: 
a) In conclusion, during the entire investigation, I am glad to say that i always maintained a low percent error that means I was very accurate and precise in my measurements. The maximum error I ever obtained was 1% error. 
8. Comments   
a) My friends and I worked worked in coordination to make sure that everything was done as per the guidelines. This equipped me with skills as far as precision and accuracy is concerned.    


