Volume of a frustum
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In the figure 14), PABCD is a right pyramid wit|
square basABCD, length of side .

P is the vertexO is the projection oP on ABCD.
The heightPO = h andOPOC = 9C°.

Volume =lr2h

In the figure 1), ABCDHEFG is a frustun ,
formed by cutting off a smaller pyramREFGH
with length of side =a from the larger pyrami Figure 1 &) Figure 1 b)
PABCD.

Q is the projection oP on EFGH.

Let M andN be the mid-points d8C andFG respectively.

OPQN = 9C°, OPOM = 9C°.

Let the distance between the upper d&S€H and the lower bas&BCD bek, i.e.QO =k.

Then the volume of the frustum\ifs;:g(a2 +ab+ bz).

Proof: APQN ~ APOM (AAA)

=== (corr. sides, As)

V = volume of the big pyramid — volume of the snpgltamid
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Volume of a frustum

Created by Mr. Francis Hung. Last updated: 15 FaatyrR016
In the figure 2, a right circular frustum is formég cutting offa smalle
cone with radius from a larger cone with radil
P is the common vertex of the con€andQ are the projection d? on the
top circle and the base circle respectivelpQB = 9C¢°, [1POA = 9C.
PBA is a straight lineQB =r andOA = R.
The height of the frustu®Q = k.
To find the volume and the curved surface areh®fitustum.

APQB ~ APOA (A.LAA)
PO _ OA -
P_Q 0B (corr. sides, As) Figure 2
PQ+k _R
PQ r
1+ L = B
PQ r
L = B -1= R-T
PQ r r
kr
PQ=——
Q R-r

V = volume of the big cone — volume of the smallecon
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S= curved surface area of big cone — curved suidaea of the small cone
= TRIAP — 1r[BP
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Volume of a frustum
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In the figure 3, a frustum is formed by cutting affmaller triangule Fa
pyramid from a larger triangular pyramid. "
P is the vertex of the triangular pyramid.
ABC andDEF are the upper bases and the lower bases respg
such thatAB // DE, BC // EF, AC // DF.
O and Q are the projection oP on ABC and DEF respectively
OPQF =90, OPOC =9C. P, F, C are collinearBC =b andEF = a.
The height of the frustu®Q =k.
To find the volume of the frustum in terms ofk, a andb.
APEF ~ APBC, APQF ~ APOC, ADEF ~AABC (A.A.A)
PO _PC _BC _AB .

= = = (corr. sides, As)

PQ PF EF DE Figure 3

V = volume of the big pyramid — volume of the snpgltamid
ka ka
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——Gl—bdsme 3G1Zacsm69bk— whered = JABC = ODEF, DE =b, AB =d

ksme [ﬁbz 2) ktsmG [ﬁbs ) letc=at, d = bt

=ktsme(az +ab+b2)
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(B1 +,/B B, + Bz), whereB; = area oAABC andB; = area oADEF respectively.
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