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GCSE Maths — Geometry and Measures

Arc Length and Area of Sector
Worksheet

WORKED SOLUTIONS

This worksheet will show you how to work out different types of arc length
and sector area questions. Each section contains a worked example, a
question with hints and then questions for you to work through on your own.

This work by PMT Education is licensed under CC BY-NC-ND 4.0
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Section A

Worked Example

=]

Calculate the major arc length of PQ to 1 decimal place.

Step 1: Work out numerical values for r and 6.
r=4cm

For the major arc length, we use the angle that is greater than 180°.
Angles around a point add up to 360°:

6 = 360° —72°
6 = 288°

Step 2: Substitute the values into the equation.

0
Arc L =20r X ——
rc Length r 360

Arc Length = 2 4x288
rc Length = 2n(4) 360

Step 3: Calculate the numerical value of the arc length and round the answer to the required
degree of accuracy.

ArcL th—[2(4)x288
rc Length = Tk

Arc Length = 6.4m
Arc Length = 20.106 ...cm

The major arc length PQ is 20.1 cm to 1 decimal place.
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Guided Example

=]

54 cm

Calculate the minor arc length of PQ to 1 decimal place.

Step 1: Work out numerical values for r and 6.

= 5.hem
D= 58

Step 2: Substitute values into the equation.

Aec Lenjth = 27rr x 6
360

=1n(s5.4) x 58
360

Step 3: Calculate the numerical value of the arc length and round the answer to the required degree
of accuracy.

(v caladato) = 8%
50

= 5. 7+6=6(J 675 round w

* 5.5um  (ldp)
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Now it’s your turn!
If you get stuck, look back at the worked and guided examples.

1. Calculate the minor arc length to 1 decimal place

Arc Lenjth = 27r x 6
360

fr~b.b 6=4 7%
=2n(6-6) x 4F
360
- gﬂirr = 5414 o
o0 145 round down
= 5- 4o (1dp)

2. Calculate the major arc length to 1 decimal place.

/
©>180

—

Arec Lenﬂth = 27r x 6
2360

= 4-fom 6:3’23

4.8cm

= 27 (4+-9) x 323
260

= 6% - 97 059
= LF A Cidp) round up
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3. Calculate the miDor arc length to 1 decimal place.
0 <120

frec Length = 27r x 6
260

We ned fo chanog O, to calaulate the
mwor arcC lenath -

0= 260-205 = 155

2053 r = 2)‘1’0"’\.
3.4 cm = ZWCB Lt'BX ___—-]55
360

= 527 -
180 m 9197

= 9>5 round up

= 9 2m  (dp)

4. Calculate the major arc length to 1 decimal place.
/
O > 180

Aec Lenjth = 27rr x 6
260

We ned to chanog O, to calaulate the
maor arcC length -

O= 360-1 N
r=134om
= 2702 4\ x 221
360
=T = 51686
= 8>5 round up

=5l -Fum  (idp)
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Section B

Worked Example

Q

Calculate the area of the major sector to 1 decimal place.
Step 1: Work out numerical values for r and 6.
r=4cm
For the major sector, we use the angle that is greater than 180°.
6 = 360° —72°
6 = 288°

Step 2: Substitute values into the equation.

A =7rix —
rea nr 360

288
Area = m(4)? x —
rea = m(4) 360

Step 3: Calculate the numerical value of the sector area and round the answer to the required
degree of accuracy.

288

Area = [(16) X 360 T

Area = [12.8]m

Area = 40.21 ...cm?

The area of the major arc sector is 40.2 cm? to 1 decimal place.
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Guided Example

P

54 cm

Calculate the area of the minor sector to 1 decimal place.

Step 1: Work out numerical values for r and 6.
r=5-4un

Step 2: Substitute values into the equation.

Area le sechor = ﬂfzxg%o

= M (5.4)tx58
360

Step 3: Calculate the numerical value of the arc area in terms of .

= 14.759...
= 525 round up

= 1%-€en”™ (1dp)
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Now it’s your turn!
If you get stuck, look back at the worked and guided examples.

5. Calculate the area of the minor arc sector to 1 decimal place.

Area of sector = rex 8,
360
f~b.b B6=4 7

= m(6-6)x 4E
360
=17.266 . ¢

6>5 round yp

= I?.qmlcjdp’)

6. Calculate the area of the major arc sector to 1 decimal place.

= (4% x 323
360
- 64943
- ‘l'<d‘5d
round. dovn
= bl Gom* C1dp)
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7. Calculate the area of the minor arc sector to 1 decimal place.
2
Area of seckor = 77" x O,
360

We ned fo chanog O, to calaulate the
mnor orC length -

0= 260-205 = 155
r= 3 4on

= #w(2 Ltfx 155

360
= 15.636..
~ 3<5 round down

=15 6om®  (idp)

8. Calculate the area of the major arc sector to 1 decimal place

Area o sector = ﬂrq'xé%o

We ned fo chanog O, to calaulate the
major ourC length-

6= 2¢0-1 = 77]
r=13 4oum
= w2 4Yx 221
360
= 346297
~ 925 round up

=343 om>  (1dp)
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Section C

Calculate 6 to 1 decimal place when the minor arc length is 3.5 cm

Step 1:

Step 2:

Step 3:

Step 4:

Step 5:

Step 6:

Worked Example

&

Work out numerical values forr.
r=31cm

For minor arc length we use the angle that is less than 180°- calling this x°

Substitute values into the equation.

0
Arc Length = 2nr X —
rc Leng X225

X
Arc L =2 1) X ——
rc Length n(3.1) 360

Calculate the numerical value of the arc length in terms of 7.

X
Arc Length = [2(3.1) X %] s
6.2x

Arc Length = %n

Equate the arc length with the value in the question

35 = 6.2x
~ T 360"
Solve for the angle x
35 6.2m
" (Gg0) =7
64.688..° = x
Calculate 8
Angles around a point equal 360°
360—x =286
360 — 64.688..= 0
295.31..=6

6 = 295.3to1.d.p
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Guided Example

= 10.3cm
90

Calculate 0 to 1 decimal place when the major arc length is 56.3 cm

P) . I er
Step 1: Work out numerical values for r. QIB(Q s 8‘(9 o
7 =10-3om than 180°.

Step 2: Substitute values into the equation.

e Ltmﬂl:h = 2 x =X—
360
= 2Zr(103) x 5396—0

Step 3: Calculate the numerical value of the arc length in terms of .

= 103 x s
1200

Step 4: Equate the arc length with the value in the question

103x 7 = 56.3
1R00 103 7

(00

T = 313.17q...
Step 5: Solve for x 103 T = 56.3

IRO0 +103 7
(200

X = 313.179...
Step 6: Calﬁuvl\?jtigs arownd. o poink = 36D
X +O =360

0=360-313.179..
&46.Q9...

46.Q C1dp)

nn
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Now it’s your turn!
If you get stuck, look back at the worked and guided examples.

a (Q>’%O “

9. Calculate 8 to 1 decimal place when the major arc length is 341.3 cm

Avc Lenﬂth = 2nrex B

60
=63 °

341.3 =27 (6%) x 6

2360
\F
@ w5 T = 343

.y
45
©=12%87.5% e o
- roun
©=19¢7.¢ Cldp)
| oy a]G(Q < 180
10. Calculate 6 to 1 decimal place when the minor arc length is 34.2 cm
e Len\t‘j Eh = 27mr x%%a
r="1%4.5um
347 = In (45 x
2 360
X
==7n = 342
< 260 ' =297 o
N\ 145cm 360
g° >x = 135-.13G ...
X+ 0 = 360
O= 360-135.139...
= 224-Q6...
- = 675 rouwnd up
224.9 Cldp)
.
O www.pmteducaton Q@@

PMTEducation




oM

resourcestuition-courses

gle > 180

11. Calculate 6 to 1 decimal place when the major arc Iength is 47.7 cm

v Leng Eh = 27 x X

—

=11 Sem 360
43.7 = 2.7[[”-5)x 2

s 260
x
T = 4?7
260 " ia3r
A 60
x =237 - 65 ...
X+ 0 =360
= 360-237- 65 ...

= A .

m— =445 vound down
1223 (4

llanﬁu > \80
12. Calculate 6 to 1 decimal place when the area of the major sector is 1876 cm?

Area of Seckor = 7r* x X
r=32om

360
18726= 7 (32)"x x_
360
SEET = 1376
L =209.93...
X+0= 340

©= 360-209.q3...

= 150.06 ...
= 625 roun( up
©=150-1  (gp)
_J
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