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UNIT It: ANSWERS

1069 1mg

16. (a) #of miligrams =0.25 Mgx = X —— =25 x 10° mg

Mg = 107 g

=)

1 1cs
9 = fz =1x103 ¢cs
s 107 s

(b) # of centiseconds = 10 ys x

107 m 1mm
1em 10 m

(c) # of milimetres =15.8 cm x =158 mm

‘10‘agx‘fkg
1mg = 10%g
103|_X 1dL
1kl " 407" L

(d) #of kilograms = 250 mg x =2.5 x 10* kg

=5x 10°dL

(e) # of decilitres = 0.5 kL x

1ms

17. (a) #ofmilliseconds=3sx——— =3 x 10° ms

10 s

-3
10 L _sox 102 L

(b) # of litres = 50.0mL x

L
(c) # of microlitres =2 L x 1fjﬁ =2 x 108 pL
L

10

10° g

=25x 10%g

(d) #ofgrams=25kg x 1K
6
(e) #of metres=3Mm x—2" _3 x 105 m

1 Mm

(f) #of decilitres = 2 L x 1f’1L =2x10'dL
L

10
-8
(9) # of milliseconds =7 ys x 10_s X “_T;S =7x10° ms
- Tus 107 s
- 1039 1mg 7
(h) # of milligrams = 51 kgx—i—k— X = =5.1x10"mg
g 10 g
—8
(i) # of kilolitres = 3125 pL x 19_L L l;L =3.125 x 10~ kL
Tul 107 L
-6
() #ofcentigrams =1.7 pygx 0 g X 15:29 =1.7 x 107 cg
T 107 g
(k) #of seconds = 1yrx 2029 , 24h  60min 60? =3.15x 10" s
1y 1d 1h 1 min
-3
() #of glfams _ 1dn£g " 110 §] X 1_d,L -1 x 1029
itre mg 10 L L
-2
i 1 1
(m) #of kilometres _tcom 110 m 1l;m X flss ~1x 10 km
second us cm 10m 10 s s

-2
(n) #of decldrams _1cg , 10 g  1dg  tmL . . >dg
litre mL teg " 107'g " 107 L

=

1 1 d

(0) #of 29 - 5dcg x10 9, I_T;g X _31 =5x102 19
s s cg 10°g " 107"s s
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6
10 g 1pg 13
X—%
Mg = 107 g

# of micrograms = 80 Mg x

2 ;
kilolitres 2 cL « 10 L « 1 KL « ims « 2 kL
second ~ ms Tel 10°L " 107°%s s

# of

microlitres _ 50.0mL 107 L L ApL 1min L
second  min imL * 40 " 60s s

# of

@ o=l - 0:250mol _ o co0 mol
0.500 L L

Vv t . atme
ST T Thbe et S
*V  202.6kPax24.45L - 8.31 kPa-L
neT 2molx298 K mol-K
AH  44.0kJ kJ

c) AS=—=—"—""=0.118 —
© T 373K K

=
b)) R=

i) A=

1

2
(d) KE =+ mv2=—+ (3.35 x 107 kg) x (1692 )2 = 4.80 x 10721 K&"M_
S

2
S

_ {9

= ===, and the units of d are g/L.

(L)

BB, 5349 o g-—9198
3.50mL mL 3.50x10 L

=234 x 10° 3
L

125¢g
7.86x10° g/L

=0.0159 L

=
n
alz <|3 <|3
i

m=d-V =961 %xo.zooo L=192 g

469

_469 _g.058L
789 g/L

-
==

m=d-V=0.900% x22.41=20.2 g

v LU 7009 _ 4 000721 =9.72 mL

SPHERE™ d ™ 7 20x10° g/L
VroTAL = VspHERE + VsTART =9-72 + 54.0=63.7 mL

Since less dense liquids float on more dense liquids, the least dense layer will be at the top and the
most dense layer will be at the bottom, as shown below. The orderis: Z, Y, W and X on the bottom.

m 74.89 g m _ 107.3g g
d,=— = ———=_ =(0.650 =— dy=—=—""-—""=1,952-
27V T 115.0mL mL W7 v~ s55.0mL mL

m 46.8g g m 51.8¢g g

=— = 28 {102 Oy=— = ————=432—=-
YTV T 42.5mL mL XTv 7 12.0mL mL

Although the density of iron is greater than the density of water, the fact that the boat floats means the
density of the boat must be less than the density of the water. Since d = m/V, then in order for the
density of the boat to be less than 1 g/mL (water's density), the volume occupied by the boat must be
quite large, relative to its mass. This situation is obtained by having a shape which keeps water out of
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(Q5) 48.

the center of the boat, allowing most of the interior volume to be air (and other stuff inside the boaty
The AVERAGE density of the entire boal, including iron hull, air, etc. is then less than 1 g/mL. )

m 100.0g
v =M ———=—=0.01121L=V
COPPER ~'d ~ g 92x10° g/L MAGNESIUM
39
mMAGNES|UM:d'V=1-74X 10 v x0.01121L=19.54¢

K 1t 1mL
9 . X X

massofsun:d-V:1.4O7—Tx x1.41x1030L=1.98x1027t
m

10°g  10°kg 107 L

1
timerequired=1.98x10271x- S 7= X 1y =1.6x1013y
4.0x10 t 3.15x10 s
m 90.0g
V. - M_ 225  -0.0928L =92.8mL
SODIUM™ g = g70.0g/L
After inserting the cube, the remaining volume is less.
_ . _m _ 4.60g g
VREMAINING = YSTART ~ VSODIUM = 250.0 - 92.8 = 157.2mbLdppgon =V - 157.2mL 0.0293 mL
(@) 3 (b) 4 () 2 (d) 2 (e) 4 (f) 6 (@) 1 (h) 4

The balanced has been damaged or mis—calibrated in such a way that all the readings are a few grams
too high or too low, for example.

(@) A,B (o) A,D (c) A

(a) A time reading with lots of digits, most of which are incorrect; for example: 75.987 654 s

(b) A time reading with few digits, but the digits are close to the correct time; for example: 121.3 s

(¢) A time reading with few digits, most of which are incorrect; for example: 88 s

(d) A time reading with lots of digits, and a value which is quite close to the accepted value; for
example: 121.315593 s

(@) 2 (b) 4 () 2 (@ 5
(@ C (b)y M ) M d) C e) M

il =0.1cm

(@) Numbered division difference = 1¢cm; Unnumbered subdivision difference = L
Reading A: Pointer is 4/19 of the way from one subdivision to the next: 4/49x0.1cm=0.04 cm
The readingis 15.20 +0.04 = 15.24 cm.

Reading B: Pointer is 7/1p of the way from one subdivision to the next: 7/4gx 0.1 cm =0.07 cm
The reading is 15.80 + 0.07 = 15.87 cm.

ocm —%cm

(b) Numbered division difference = 10cm ; Unnumbered subdivision difference = L

Reading A: Pointer is 3/1g of the way from one subdivision to the next: 3/;gx2cm=0.6¢cm
The readingis 10.0+0.6=10.6 cm.

Reading B: Pointer is 5/1g of the way from one subdivision to the next: 5/gx2cm=1.0cm
The readingis 14.0+1.0=15.0 cm.

e =0.5cm

(c) Numbered division difference = 1cm ; Unnumbered subdivision difference =

Reading A: Pointer is 5/ of the way from one subdivision to the next: 5/4px 0.5¢cm = 0.25¢cm
The readingis 5.50 + 0.25=5.75 cm.

Reading B: Pointer is 3/19 of the way from one subdivision to the next: 3/19x0.5cm=0.15¢cm
The readingis 7.00+0.15=7.15 cm.

T

BB CCRE Lo il

S -".T'
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(d) Numbered division difference = 10 cm ; Unnumbered subdivision difference = il0em =2¢cm
Reading A: Pointer is /49 of the way from one subdivision to the next: 8/1px2cm=1.6cm
Thereadingis 114.0+1.6=115.6 cm.
Reading B: Pointer is 4/49 of the way from one subdivision to the next: 4/ygx 2cm =0.8cm
Thereadingis 122.0+0.8=122.8 cm.
(e) Numbered division difference = 0.1 ¢cm ; Unnumbered subdivision difference = ] =0.01¢cm

Reading A: Pointer is 7/4g of the way from one subdivision to the next: 7/49x0.01 c¢cm = 0.007 cm
The readingis 0.410 + 0.007 = 0.417 cm.

Reading B: Pointer is 4/4g of the way from one subdivision to the next: 4/4g x 0.01 cm = 0.004 cm
Thereading is 0.450 + 0.004 = 0.454 cm.

(a) i=2.00cm ii=3.20 cm iii=4.60cm iv=5.00cm
(b) i=99.16cm  ii=99.60cm iii=100.00cm iv=100.50cm
(8) 20.32mL (c) 24.11mL (e) 43.80mL {g) 0.01 mL
(b) 10.50mL (d) 8.00mL (f) 17.54mL (h) 30.30 mL
(a) 51.32+0.01g {c) 455+3¢g {e) 98.9+0.7s
(b) 551 mL (d) 0.5130+0.0002 g () 49.8+0.9¢g

(a) 15.24 mLto 15.26 mL (b) 109.8 mLto 110.2mL (c) 1.523x10%s101.533x 10 %5
The contents of the table will depend on the equipment available.

#48 (@) A=15.24+0.01cm , B=15.87+0.01cm
(b) A=10.6+0.2cm , B=15.0+£0.2¢cm
() A=5.75+0.05cm , B=7.15+0.05cm
(d) A=115.6x0.2cm , B=122.8+0.2cm
() A=0.417 £0.001cm , B=0.454 +0.001 cm

#49 (a) i =2.00+0.02cm (b) i =99.16 +0.01cm
i =3.20+0.02cm i =99.60 +0.01cm
iii = 4.60 + 0.02¢m iil = 100.00 + 0.01 cm
iv=5.00 +0.02cm iv=100.50 £ 0.01 cm
#50 (a) 20.32+0.01mL (e) 43.80+0.01 mL
(b) 10.50 +0.01 mL (f) 17.54 £0.01 mL
(c) 24.11 £0.01mL (9) 0.01£0.01 mL
(d) 8.00 +0.01mL (h) 30.30+0.01 mL
@3 ®S5 @©5 @2 @3 (3 (@4 M4 @ 6 () 4
(a) 6.3 (c) 1.33 (e) 3x10M" (@) 202 (i 20 k) 2
(b) 0.00024 (d) 1.3x10%> (f) 5.11x10° (h) 90 G 1x10™ (h 2.2x107°
@@ 90.4 (f) —0.000 769
(b) 53.0991 (@) 7.002 x 10°
(c) 7.7x107° (h) —35.55
(d) 4.0076 () 0.1368 x 10 or 1.368 x 107
(e) 1.864 x 104 {) 6.2055x 1079
. (a) 8.53 (c) -29.7 (e) 1.67x10* (g) 5.6x 102 (i) 3.1x10%
(b) 0.64 (d) 4.0x10%2 (f) 30.9 (h)y =8.72x 103 () 0.004 000
. (@) 0.856 (c) 0.69 (e) -23.9 (@) 1.1
(b) 102.1 (d) 610 ) 96 (h) 0.109
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