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Total Surface Area (TSA)
= 2(Ib + bh + hi)

Volume = I x b x h

Total Surface Area (TSA)
= 6a®

Volume = @3

Slant height: [ = vr? + h? Volume = L x (Area of base)
Curved Surface Area (CSA) = 77l X height

Total Surface Area (TSA)

- 17 Note:
=nr(l +71) There is no separate formula
Volume = l nrih for the total surface area of a

3 pyramid. Its surface area is

obtained by adding the areas
Symbols Used

of its polygonal faces.
length b = breadth

height (or depth)

@ Surface area is measured in

= radius a = side of a cube square units (e.g., cm?, m?).
= slant height (of a cone) ® Volume is measured in

cubic units (e.g., cm3, m3).
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Curved Surface Area (CSA) = 2mrh

Total Surface Area (TSA)
(closed at both ends) = 27tr(h + 1)

Surface area (closed at one end)
=nr(2h + 1)

Volume = 7tr2h

Surface Area = 4712
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Volume =
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Curved Surface Area (CSA) = 2712
Total Surface Area (TSA) = 3712

Volume = %nﬁ
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Class 9 Maths — Chapter 14
Surface Area & Volume

Formula Sheet

TSA = 2(Ib + bh + hl) TSA = 642 il
p TSA = 2nr(h +r)
Volume=[(xbxh Volume = a3 Volume = nir2h
[ = length, b = breadth, h = height a = side r = radius, h = height
4. Right Circular Cone 5. Sphere 6. Hemisphere

CSA = nirl
TSA =7tr(l +7r)
Volume = %m'zh _ CSA = 2712
Surface Area = 4mr? TSA = 37r2
Volume = % mr3 Volume = %—‘rzﬁ
r = radius, h = height, [ = slant height e ey

7. Pyramid (Right Pyramid) 8. Important Unit Conversions 9. Key Points to Remember

€ Use the same units throughout.

Tcm=10 mm
@ TSA = CSA + Area of base(s)

S 190eM @ n~2 or314
2 2
1 m*=10,000 cm Q For a cube, all faces are squares
1 cm?2 = 100 mm?2 of equal area.
j 1 m3 = 1,000,000 cm?3 € For a hemisphere, TSA includes
B= area of base - curved surface + base area.
h = height 1L=1,000cm & Volume gives the space inside

the solid (in cubic units).

Formulas : 53
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NV, Surface Area & Volume
=+ Sphere, Hemisphere & Cone

/0 Formula Sheet

m 2. Hemisphere 3. Right Circular Cone

Curved Surface Area

(CSA) Curved Surface Area
( > (CSA)
Surface Area CSA = 2nr CSA = mrl
| . 2
x ) (TSA) (TSA)
[ Volume \' TSA = 87r* TSA = ntr(l + 1)
| v 4 3 Volume Volume
r = radius r = radius r = radius, h = height, | = slant height
@ I(ey Points to Remember 67 Relationships iii Units
~ 22 312 e A hemisphere is half of a sphere. Surface Area - square units
TSA = 7 A th Surface area of hemisphere = (S g-(omrAm )
g SA = CSA + area of base(s) ) % x surface area of sphere Volume = cubic units
A hemisphere has one curved surface (e.g., cm®, m®)
and one circular base. Volume of hemisphere =
o A cone has one curved surface and one % x volume of sphere : Mm&u
circular base. W P
. "N : e Inacone, I? =r? + h? N ngwa&m =
Q Volume gives the space inside the solid - ) /N
(in cubic units). (by Pythagoras theorem). 7’ Bwld con{[dﬂlﬂe
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Cuboid, Cube & Cylinder

Total Surface Area (TSA)
TSA = 2(lb + bh + hl)

Lateral Surface Area (LSA)
LSA = 2h(l + b)

Volume
Vi =il b h

[ = length
b = breadth
h = height

0L ey poines

@® A cuboid has 6 rectangular faces.
® Opposite faces are equal.
@ All angles are right angles (90°).

@ Useful Unit Conversions

e Tcm=10mm

e 1Tm=100cm

e 1m2=10,000 cm?

e 1cm? =100 mm?

e 1m3=1,000000cm?3

e 1L=1,000cm?3
Practice Formmulas

= Solve Problems =
gMCmWwﬁf O

Total Surface Area (TSA)
TSA = 6a>

Lateral Surface Area (LSA)
LSA = 4a*

Volume

V=ad3

a = side (edge) of cube

LI}
T —

'
Ham

@® A cube has 6 square faces.

® All faces are equal.

® All edges are equal.

@ All angles are right angles (90°).

e Surface area is measured in
square units (e.g., cm2, m2).

® Volume is measured in cubic
units (e.g., cm3, m3).

® Use the same units throughout.

o 1~ 22 or3.14

Curved Surface Area (CSA)
CSA = 2ntrh

Total Surface Area (TSA)
TSA = 2nr(h + r)

Volume

V = ntir’h

r = radius of base  h = height

® A cylinder has two circular bases
and one curved surface.
® |ts height is the perpendicular

distance between the bases.
® The bases are equal and parallel.

O Quick Tips

¢ |dentify the correct formula
based on what is asked
(TSA, LSA, CSA or Volume).
e Write the units in your final answer.
e Draw a neat diagram and label
dimensions.
e Practice questions to build speed
and accuracy.
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V = Ibh

Total Surface Area (TSA):
TSA = 2(lb + bh + hl)

Volume:

[ = length, b = breadth, h = height

Base (polygon)

Volume:

V= % x (area of base) x h

Surface Area:
Sum of the areas of all
polygonal faces.

h = height

Units & Important Values "@

Surface area is measured in square units

(e.g., cm2, m2).

@ Volume is measured in cubic units

(e.g., cm3, m3).

@ Use the same units throughout.

@ n= 2;—2 or 3.14 (as used in this chapter).

Chapter 14 - Math of Space

Important Volume &
Surface Area Results

Quick Revision * Key Formulas * Important Results

2. Cube

a h
Curved Surface Area (CSA):
Volume: V = a3 CSA = 2nrh
Total Surface Area (TSA):
Total Surface Area (TSA): TSA = 2nr(h + 1)
TSA = 6a?
Volume: V = nr?h
a = side of cube r = radius, h = height
6. Sphere 7. Hemisphere

Curved Surface Area (CSA):
CSA = 2nr?
Surface Area: Total Surface Area (TSA):
S = 4nr? TSA = 3nr?
Volume: Volume
3 2
= —TIr P 3
3 = 3 r
r = radius r = radius
o I
Quick Tips

@ |Identify the given shape and dimensions.

@ Use the correct formula (TSA, CSA or Volume).
@ Draw a neat diagram if needed.

@ Always write the units in your final answer.

@ Check whether the surface is open, closed
or covered at one end.

3. Right Circular Cylinder

[

@ Be careful with radius, height and slant height. c I j

4. Right Circular Cone

AN

Slant height: [?> = h? + r?
Curved Surface Area (CSA):
CSA = nirl
Total Surface Area (TSA):
TSA = nir(l + 1)

P
V—Sm"h

r = radius, h = height, [ = slant height

Volume:

8. Key Relationships
& Results

o A hemisphere is half
of a sphere.

The volume of a cone is
9 one-third the volume of a

cylinder with the same

base radius and height.

1
ll"(::::n'wzf:' = _j l"{::yl'inder

The volume of a sphere is
two-thirds the volume of the
smallest enclosing cylinder
(with the same radius and height).

2
Vsphere =3 chl’:‘nder
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Chapter 14 - Math of Space

op Important Tig

20| Unit Conversions Important Tips @

Surface area is measured in square units

1cm =10 mm (e.g., cm?, m?).

1m=100cm
1 m? = 10,000 cm?
1 cm? = 100 mm?
1 m3 =1,000,000 cm?
1L=1,000cm?®

22

T = B or 3.14

ﬂ!: Quick Tips

o Read the question carefully.

Volume is measured in cubic units
(e.g., cm3, m3).

Use the same units throughout
a calculation.

Choose the correct formula based on
what is asked (TSA, LSA, CSA or Volume).

Write the units in your final answer.

Check whether the surface is open,
closed, or covered at one end.

For a hemisphere, TSA includes curved
surface + circular base.

B O000000

Remember

Surface area = square units (cm?, m?)
Volume — cubic units (cm?3, m3)

Use the same units throughout.
Always write units in the final answer.

Identify whether the surface is open, closed
o Draw a neat diagram if needed. or covered at one end.

For a hemisphere, TSA includes curved
surface + circular base.

= Lteam
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@ Identify the shape and given dimensions.
o Think about what is asked (area or volume).
@ Use the correct formula.

o Keep the units consistent.

o Check your answer for reasonableness.
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