Surface Area and VVolumes of Solids

Solid Lateral/Curved | Total Surface Volume
Surface Area Area
Cube 4q? 6a? a3
Cuboid { | l 2(bh +1h) | 2(bh+hl+1b)| Ibh
b e
nrl nr(r +1) 1
M
Cone N 5 Tr2h
g — l=+h?+7r?

Cylinder h 2nrh 2nr(r + h) nr?h
Hemisphere 2112 3112 %”Tg
Sphere < o 7__57 4mrr? 4mrr? 3 r3
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For the same radius and height, volume of a cone is one-third the volume of a

cylinder.
Volume of cylinder = wr2h

1
Volume of cone = gnrzh

For the same diameter and height, surface area of a sphere and curved surface
area of cylinder are the same.
Surface area of sphere = 472
CSA of cylinder = 2rrh = 2nr(2r) = 4nr?

a. Hollow cylinder:
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Outer circle radius: R (diameter D)
Inner circle radius: r (diameter d)
Height: h

D-d

Thickness=R —r = T

I. Volume of hollow cylinder = outer volume — inner volume
Volume = mR?h — nr?h
Volume of hollow cylinder = wh(R? — 1?)

Ii. Total surface area = CSA of outer + CSA of inner + area of bottom disc +
area of top disc

CSA of outer cylinder = 2nRh

CSA of inner cylinder = 2ntrh

Total areas of top and bottom flat discs = 2 x (mR? — nr?) = 2m(R? — 1?)
Total surface area of hollow cylinder = 2mRh + 2nrh + 2m(R? — 1?)

b. Hollow hemisphere (bowl):

Outer radius: R
Inner radius: r

I. Volume of hollow hemisphere = outer volume — inner volume
2 2
Volume = gnR3 — gnr:“

Volume of hollow hemisphere= %n(R3 -r3)

ii. Total surface area = CSA of outer + CSA of inner + area of disc
CSA of outer hemisphere = 27 R?

CSA of inner hemisphere = 2712

Area of flat disc = mR? — r? = m(R? — r?)

Total surface area = 2nR? + 2nr? + mR? — mr?

Total surface area of hollow hemisphere = 3mR? + mrr?
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Combined solids

a. Cone and cylinder

Cylinder radius: R
Cylinder height: H

Cone radius: r
Cone height: h

Cone slant height: [ = Vr2 + h?

I. Cone on cylinder:
Total volume of solid = volume of cylinder + volume of cone

Vol = tR?*H + %m‘zh

Total surface area = CSA of cylinder + base area of cylinder + disc area + CSA
of cone
TSA =2nRH + mR? + n(R? — r?) + mrl

Ii. Cone inside cylinder:
Total volume of solid = volume of cylinder — volume of cone

Vol = tR?*H — gnrzh

Total surface area = CSA of cylinder + base area of cylinder + disc area + CSA
of cone
TSA =2nRH + nR? + m(R? — r?%) + nrl
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Note: If radius of cone and cylinder are same, R =r, and disc area is zero.

b. Hemisphere and cylinder

Cylinder radius: R
Hemisphere radius: r

I. Hemisphere on cylinder:
Total volume of solid = volume of cylinder + volume of hemisphere

Vol = 7R?h + gnr3

Total surface area = CSA of cylinder + base area + disc area + CSA of hemisphere
TSA = 2nRh + mR? + m(R? — r?) + 2nr?

TSA = 2nRh + 2nR? + mr?

Ii. Hemisphere inside cylinder:
Total volume of solid = volume of cylinder - volume of hemisphere

Vol =R?h — %nr3

Total surface area = CSA of cylinder + base area + disc area + CSA of hemisphere
TSA = 2nRh + mR? + m(R? — r?) + 2nr?

TSA = 2nRh + 2mR? + nr?

Note: If radius of hemisphere and cylinder are same, R =r, and disc area is zero.

c. Two hemispheres on cylinder
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A solid is made of two hemispheres on both flat surfaces of a cylinder. Total

length of the solid is len.
h

| len ‘

|
Height of cylinder, h = len — 2r

Total volume = volume of two hemispheres + volume of the cylinder
Volume of two hemispheres = volume of whole sphere

4
Vol = gnr3 + tr2h

Surface area of the solid = CSA of two hemispheres + CSA of cylinder
CSA of two hemisphere = surface area of whole sphere
Surface area of the solid = 47rr? + 2mtrh
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