SHARP

Measurement - Answers

Grade 10 Mathematics

Exercise 1:

1 a) A= g(b X h)
A= %(120m)(56m)
~ A =30cm?

Perimeter — need hypotenuse

~h? = a? + b?

=~ h? = (12)2 + (5)2

= h =169
~h=13cm
P=1l+b+h

P =5cm+12cm + 13cm
P =30cm

d) A= %(diagonall X diagonal,)

A= %(34mm x 12mm)

A = 204mm?
P=2(+Db)

P =2(19mm + 21mm)
P =80mm

b)

A=1lxb

A = (15c¢m)(5¢cm)

s~ A =75cm?
P=2(l+b)

P = 2(15cm + 5cm)
~P=40cm

A= nr?

A= m(3mm)?

A = 28.27mm?

P =2nr

P =2n(3)cm

P =18.85cm

Length of Rectangle = 4 circles times 3m (diameter) = 12m

Breadth of rectangle = 1 diameter of circle = 3m

Radius of circle = % of diameter = 1.5m
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~ Shaded Area = Area of Rectangle — 4(Area of circle)
=1Xb—4(nr?)
= 12m X 3m — 4(m)(1.5)?
= 36m? — 28.27m?
= 7.73m?

b) Shaded Area = Area of Rectangle — 2(area of triangle)
- _2(%
= Ixb-2(3xbxh)
= (34cm x 12cm) — 2 (% X 6cm X 34cm)

= 408cm? — 204cm?
= 204cm?

c) Shaded Area = Area of Triangle — Area of Circle

=%><b><h— nr?
=§ X 14m X 17m — m(6m)?

= 119m? — 113,10m?

= 5.9m?

d) Shaded Area = Area of Rectangle — (Area of arrow base + area of arrow head)
=lxb—((lxb)+(§xbxh)
= 28x18— (((28 —9) X (45 + 4.5)) + (% x 18 x 9))

= 504km? — ((19 x 9) + (81km?))
= 504km? — (171km? + 81km?)
= 252km?

e) Shaded Area = Area of Rectangle — (2 X area of semi — circle)
— _ 12
=IlXb (ZX(an ))
1 . 9)2
= 75mm X 21mm — ZX(EXHX(Zle) )

= 1575mm? — 346.36mm?

= 1228.64 mm?
3. a) Volume =1 XbXh SA =2lb + 2lh + 2bh
=13m X 5m x 7m SA = 2(13)(5) + 2(13)(7) + 2(5)(7)
= 455m?3 SA = 130m? + 182m? + 70m?

SA = 382m?
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b) Volume=%><b><h><l r? = x2 4 y?

=%x5cm X 12cm X 4cm r2 =52 4122
= 120cm3 r= v169 = 13cm

SA = 2Area A+ arearect 1+ arearect 2 + arearect 3
SA=2(%><b><h)+(lxr)+(l><b)+(l><h)
SA=2(3x5x12)+ (4% 13) + (4 x 5) + (4 x 12)

SA = 60cm? + 52cm? 4+ 20cm? + 48cm?

SA = 180cm?

c) Volume = nr? X h SA = 2nr? + 2nrh
= m(24mm)? x (135mm) SA = 2r(24mm)? + 2w (24mm)(135mm)
= 244 290,24mm?3 SA = 3619,11mm? + 20 257.52mm?

SA = 23 976.63 mm?

d) Volume=%><b><h><l r? =x? + y?
= % X 38 x 84 X 30 r2 = (30)2 + (84)2
= 47 880mm? r = V7956

r =89.2mm

SA = 2Area A + arearect 1 + arearect 2 + arearect 3
SA=2(3xbxh)+(bxh)+(bxr)+(bx0)

SA = 2(§x 38 x 30) + (38 x 30) + (38 x 89.2) + (38 x 84)

SA = 1140mm? + 1 140mm? + 3 389.6mm? + 3 192mm?
SA = 8 861.6mm?

e) Volume = I3 SA = 6l?
= (4cm)3 SA = 6(4cm)?
= 64cm3 SA = 96cm?
4. a) V = 168 750m* ~Volume=1 xbxh
l=b=xm ~ 168750 =x xx x 30
h =30m ~ 5625 = x?
.~ x = 5625
~x=75m
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b) SA = 42661 mm? SA = 2mr? + 2nrh
h =52mm ~ 4266m = 2nr? + 2nr(52)  + 2w
r=7 %2133 =12 +52r
~0=17r?%+52r—2133
2 0= =27)(r+79)

~r=27mm orr = =79 (% — length cannot be —)

c) V = 166 375cm® V=108
1=7 ~ 166 375 = [3
~ 1= 166 375
~1l=55cm
d) SA = 7508 mm? SA = 2Ib + 2lh + 2bh
h = 72mm ~ 7508 = 21(10) + 21(72) + 2(10)(72)
b =10 mm ~ 7508 = 200 + 1441 + 1 440
1=7 ~ 6068 = 164l
~1=37mm
e) V =19 3757 cm?® Volume = nr?h
r=25cm ~ 193757 = m(25)%h
— _19375m
h=7? T 625w
h=31cm
f) V = 26 730mm’® Volume =>b X h X |
b = 33mm 26 730 = ~(33)(h)(60)
h=2 W= 26730
990
[ =60mm ~h=27mm
9) SA =726 m? SA =612
1=7 ~ 726 = 62
~12=121
~ 1= 4121
~l=11m
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h) V =16 864 m®

[ =16m
b="2
h=31m

i) SA = 76.111 cm?
r=5.2cm
h="?

) V = 2.795mm?

b=4.3mm
h="?
[=1mm
Exercise 2
1. Original volume = 13 = 43 = 64m3

a) length =2 x 4
new volume = (2 x 4)3
=8 X 64m3
The volume is increased by
a factor of 8

C) length = % X 4
3
new volume = (1 X 4)
2

=1 % 64m3
8

Volume=1 Xbxh

~ 16864 =16 x b x 31

16 864
496

~b=34m

~b=

SA = 2mr? + 2nrh

~76.1m = 2m(5.2)% + 2m(5.2) (h)
~ 76.1m = 54.08m + 10.4mh

~ 22.02n = 10.4wth

_2202m
T 104m

~h=212cm

Volume=%bxhxl

+ 2795 =2 (43)(h)(1)

_ 2795

T 215
~h=13mm

b) length=3 x4
new volume = (3 x 4)3
=27 X 64m3
the volume is increased by a factor of 27

The volume is decreased by a factor of 8.
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2. Original surface area = 41> = 4(3)? = 36cm?

a)

c)

b)
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Length =2 x 3 b) length =3 x 3
New surface area = 4(2 x 3)? new surface area = 4(3 x 3)2
= 4 x 36cm? = 9 x 36cm?
The surface area quadrupled The surface area increased by a factor of 9.
length = % X3

1 2
New surface area = 4 (5 X 3)
=1 % 36cm?
4

The surface area decreased by a factor of 4.

original volume = I X b x h =5X 6 x 7 = 210mm3

i) length=2 x5 i) length = 2 x 5; breadth=2 x 7
New volume =2 X 5% 6 X7 New volume =2 X5X2X7X6
=2 % 210mm3 =4 x 210mm3
The volume was doubled The volume was quadrupled
iii) height =3 x 6 iv) height = 2 X 6; length = % x5
New Volume =3 X 6 xX5X 7 Newvolume=2><6><%><5x7
=3 x 210mm3 = 210mm3
The volume was tripled The volume remains the same

Original surface area = 21b + 2lh + 2bh = 2(5)(7) + 2(5)(6) + 2(6)(7) = 214mm?

i) length = % X5
New surface area = 2 G X 5) (7 +2 G X 5) (6) +2(6)(7)

= 279mm?

22 =13

214

The surface area is increased by a factor of 1.3

1)) breadth =4 x 7 height =4 x 6
New surface area = 2(5)(4 x7) +2(5)(4 x 6) + 2(4 X 6)(4 X 7)
= 1864 mm?
22 _871

The surface area is increased by a factor of 8.71

-
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i) length =2 x5 height = > x 6
New surface area = 2 (% X 5) (7D +2 G X 5) G X 6) +2 G X 6) (7)
=92
214

n—=233
92

The surface area is decreased by a factor of 2.33

4, Original volume = nr?h
a) height =2 x h radius = % Xr
2
new volume = « (% X r) (2x h)
=1x2xnreh
4
=2 nr2p
2

The new volume is half of the original volume.

b) height = % X h radius 2 X r
new volume = m(2 x r)? G X h)
=4 X % X mrih

2nr?h

The new volume is double the original volume.

C) radius =3 xr
new volume = w(3 x r)%(h)
=9nr?h

The new volume is 9 times bigger than the original volume.

d) height =3 x h radius = g X T
new volume = 7w G X r)z (3xh)
= % X 3 X nr?h
=1 xnreh

3

The new volume is one third of the original volume
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5. a) Original volume = wr?h = 500 m3

i) radius =2 xr ii) height =2 x h
New volume = n(2 x r)2h New volume = 7r?(2 X h)
=4 X nr’h =2 X nr?h
=4 x 500 m3 =2 x 500 m3
= 2000 m3 = 1000t m3
i) radius =2 xr iv)  height=> xh
2
New Volume = =« (1 X r) h New Volume = nr? (1 X h)
2 2
=1 xmr2n =Lxnrn
4 2
=% x 500 m3 =% x 500 m3
= 1257 m?3 = 250 7 m?3
V) radius =3 xr height = % X h

New Volume = m(3 X 1)? G X h)
= 41 x nr2h
2

=4§ x 500 7 m3

= 2250t m3
b) original volume = [ X b x h = 460 cm?3
i) length =2 x [ breadth=2 x b height =2 x h
New volume = (2 x D)(2x b)(2 X h)

=8 X lbh
=8 x 460 cm3
=3680cm3

i) length = 2 x breadth = 2 x b height = 2 x h

New Volume = (2 X )(2 X b) (% X h)

=2 X lbh
=2 X 460 cm?
=920cm3
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i) length =2 x 1

breadth = = x b

New volume = (% X l) (% X b) (2% h)

=1 xibn
2

=% X 460 cm?

=230 cm?3

iv) length = % x 1

breadth =

1><b

New volume = G X l) G X b) G X h)

=1 xibh
8

=% X 460 cm?

=57.5cm3
5

V) length = 3% l

breadth = 5 x b

New volume = G X l) G X b) (g X h)

_ 125

=— X Ilbh
27
=225 % 460 cm3
27
=2129.63 cm?
c) Original volume = 13 = 125 mm3
i) length =2 x [

New volume = (2 x [)3
=8x13
=8 x 125 mm3

=1000mm?3

i) length = x I

New volume = (% X 1)3

1
== x[3
8

=% x 125 mm3

= 15.625 mm3
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height =2 x h

height = 2 x h

height = g X h

length =3 x [

New volume = (3 x )3
=27x13
=27 X 125 mm3
= 3375 mm3

length = % x 1

New volume = (g X 1)3




d) original surface area = 2lb + 2lh + 2bh = 400 mm?
i) length = % x 1 breadth = % X b height = % X h
New Surface Area = 2 Gl) G b) +2 G l) G h) +2 Gb) G h)
=2(3)ap) +2(3) ) +2(3) bh)

=2(21b + 2lh + 2bh)

T2
= %(400 mm?)

= 100 mm?

i) length =2 x 1 breadth =2 x b height=2 x h

New Surface Area = 2 (%l) (g b) +2 (% l) (% h) +2 Gb) (3 h)

2

=2 G) (lb) + 2 G) (lh) + 2 (2) (bh)

9

=2(21b + 21 + 2bh)
= %(400mm2)
=900 mm?
e) original surface area = 2rr? + 2nrh = 51.6 cm?
i) radius = 3 x r height =3 X h

new surface area = 2m(3 x r)? + 2n(3 x r)(3 X h)
=9x2nr? +9 X 2nrh
=9(2nr? + 2nrh)
= 9(51.6 cm?)
= 464.4 cm?

1)) radius = 2 x r height =2 x h
new surface area = 2rm(2 X r)? + 2n(2 x r)(2 X h)

=4 X2nr? + 4 X 2nrh
= 4(2nr? + 2nrh)

= 4(51.6 cm?)

= 206.4 cm?

i) radius =2 xr height = 2 x h
1 2 1 1
new surface area = 2w (5 X r) + 27 (E X r) (E X h)

=2x2nrt +1x2nrh
4 4
= %(Zm"2 + 2mrh)

1

=, (516 cm?)

- =129 cm?
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iv) radius = ; Xr height = ; X h

new surface area = 2m (; X r)z + 27 G X r) G X h)

=2x2mr2 +2x 2nrh
p) 4

= %(Zm‘2 + 2nrh)

9

=, (516 cm?)
=116.1 cm?
Exercise 3:
1. a) Volume = gnr3 Surface Area = 4mr?
= gn(2cm)3 = 41(2cm)?
=33.51cm3 =50.27 cm?

b) r? = x? +y? Volume = %(lz) X h
r2 = (4 +2)% + (5)?2 RO
r=1+29=539cm = 26.67 cm®

c
k Surface Area = (1?) + % (4D (s)
4cm = (4)? +3(4)(4)(5.39)
=59.12 cm?
c) Volume = %nrzh r? =x2 4+ y?
= 2 (M(55)2(70) r? = (55)% + (70)?
= 221 744.08 mm?3 r= 47925 =289.02 mm
Surface Area = ©r? + mrs
= 1(55)% + m(55)(89.02)
= 24 884.87 mm?
d) Volume = %nr3 Surface Area = 4mr?
= gn(16mm)3 = 4 (16mm)?
=17 157.28 mm?3 = 3216.99 mm?
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e) r? =x? + y?
> h? = (15)% — (7.5)?

5cm h = V168.75 = 12.99cm

/ 6cm
Volume = %Gb X h) X height
= %G (15)(12.99)) x (8)
=259.8cm3
2 _ .2 2 _ (1 1
re=x“+y SurfaceArea—(beh)+3(5bxh)
2 = (6)% + (8)? =2(15x 12.99) +3 (5 x 15 x 10)
r = v100 = 10 = 322.425cm?
f) Volume = gnrzh r? =x? +y?
= %n(3.4)2(11) r2 = (3.4)2 + (11)2
=133.16 cm? r = V13256 = 11.51 cm
Surface Area = ©r? + mrs
= n(3.4)? + n(3.4)(11.51)
= 159.26 cm?
9) Note: A right circular pyramid is a right cone
Volume = gnrzh r? =x? + y? Surface Area = mr? + nrs
= § n(14)2(17) r2 = (14)% + (17)2 = 1(14)% + n(14)(17)
= 3489.26mm3 r = V485 = 22.02 =1363.45mm?
h) Volume = gnr?’ Surface Area = 4mr?
= 2 (59)° = 4m(59)°
= 860 289.54 mm? = 43 743.54 mm?
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r? =x2

r? =x2

+ y? Volume = %(lz) X h

r2 = (30 + 2)2 + (45)2 = §(30)2(45)
r =+/2 250 = 47.43mm = 13500 mm3

Surface Area = (1?) + % 4D (s)
= (30)% + 2 (4(30))(47.43)

= 3 745.8 mm?

+y2 Volume = (1?) X h

r? = (21+2)* +(25)° =3 21)*(25)
r = V73525 =27.12cm =3675cm?

Surface Area = (1*) + % (4D (s)
= (21)2 +§(4)(21)(27.12)

= 1580.04 cm?

2. a) Volume = gnrzh b) Volume = gnr3
8008§n cm3 = %n(Blcm)zh + 330597 mm?® = Smr?
80082 5 _ 330597
= 1 rT = 7
32057'[ 3
“h= 8§ =25cm w1 = Y2479.4775 = 13.53mm
r? =x? +y? SA = 4mr?
r2 = (31)% + (25)2 SA = 41(13.53)2
r = V1586 = 39.82 cm SA = 2 300.41 mm?
_ 2 _1_ 2 4 3.1
SA = nr“ + nrs d) Volume = 37T h+§7rr X
SA = 1(31)? + m(31)(39.82) " 74 666§n = gn(40)2h + gn(40)3
SA = 6897.12 cm? " 74 666§n—42 666§n = 533§h
— 32 000
533%
c) Volume = g(lz) X h .~ h=60mm
» 14.583333 = = (12) x 7
D
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. |2 = 1458333

1
=X7
3

~ 1= +v6.249999 = 2.5 cm

r2 = x2 4 yz
r? = (2.5 +2)% + (7)?
r = 450.5625=7.11cm

SA =12+ (41)(h) e)
SA = (2.5)2 + 2(2.5)(7.11)

SA = 41.8cm?

SA =512 + (4 x 1)(h)

SA =5(19.72)% + 2(19.72)?
SA =2722.15cm?

r2 = x2 + y2

r? = (40)? + (60)?
r=+5200=72.11mm

SA = mrs + % X 4mr?

SA = m(40)(72.11) + 2m(40)?
SA =19 114.71 mm?

Volume = I3 +§(lz) X h
- 518689333 = 1> + 2 (1)*(1)
- 518.689333 = §l3

=~ 13 =389.0169998
~ 1= 3/389.0169998 = 19.72cm

3. a) Volume = vol of cylinder + vol of cone + vol of %sphere

— 2 1 .2 104 3
= nr h+§nr h+5(§7'[7" )
_ 2 1 3 2 3
= m(8)2(8 x 2) +3m(8) (3 x 8) + 2(8)
= 4389.85 cm?

r? =x? +y? Surface Area = mrs + 2nrh +%(4nr2)

2
r2=(8)? +(>x8) = 7(8)(14.42) + 21(8)(2 % 8) + 27(8)?
r = 1208 = 14.42 cm = 1568.79 cm?
b) Surface area = 51% + % 4D (s) r? =x2+y?

~ 1575 = 5x2 +§(4)(x)(1.12x)

~ 1575 = 7.24x2

o x? =2175414 ...
~x = V2175414 .. =14.75cm
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Volume = I3 +§(l2)(h)

= (14.75)° +3 (14.75)?(14.75)

= 4278.73cm?
c) 2 =x?%+y? 2 =x2%+y? r$ =x%+y?
r2 = (4.5)% + (3)2 rZ = (4.5)% + (6) rZ = (4.5)2 + (9)?

1 = v29.25=541cm r, = Vv56.25 =7.5cm r; = ¥v101.25 = 10.06

Surface Area = Ib + 21h + 2bh + 3 (41)(s) + 5 (4D)(s) + 5 (41)(s)

=(27)(9) +227)(3) + 2(9)(3) + % (4(9)(5.41)) + % (4)(9)(7.5) + % (4)(9)(10.06)
=459 +97.38 4+ 135 + 181.08
= 872.46cm?

Volume = lbh + § (12)(h) + § (12)(h) + § (12 (h)

= 27)(9B) +3 (923 +3(9)2(6) +5 (92)(9)
=729+ 81+ 162 + 243
=1215cm3

4. a) Shaded Volume = Cylinder Volume — Volume of Sphere

4
= mrih — 5711‘3

n(4)2(12) — 3 m(4)?
=192m — 85§7T

= 335.10 cm?

b) Shaded Volume = Volume of rectangular prism — volume of pyramid
= Ibh — > (1b)(h)
= (15)(15)(20) — 3 (15)(15)(20)
=3000cm3

c) r? =x? +y?

¥ = (8)2 — (#)?
y = 48 = 6.93 mm
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Shaded Volume = Volume of cylinder — volume of equilateral pyramid
1/1
= nr?h — E(Eb X y) (h)

7(5)2(16) —§(§ X 8 X 6.93) (16)

1256.637 — 148.48
=1108.16 mm3

d) Shaded Volume = Volume of rectangular prism — volume of sphere
= Ibh —mr®
= (44)(79)(40) — 3 m(20)?
= 139040 —33510.32
=105 529.68 mm3

e) Shaded Volume = Volume of Cylinder — (2x volume of ¥z spheres)

= nmr’h—2 G X %m‘3)

7(90)%(188) —%(n x 903)
=4784017.293 — 3 053 628.059
=1730389.234 mm?3
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