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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)
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