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Q1 (a)

BNQ 10102

Define the term dimension and give three (3) examples of base dimensions.

(b) Describe the derived dimension of volume and of density in
dimensions.

(5 marks)

terms of the base

(2 marks)

(e)

(c) Demonstrate which of these equations are dimensionally homogenous?

(i) x(m) :xo(m) + 0.304(m/ft)v(ft/s)r(s) + 0.5a(mls2;1r1s;12

(ii) P(kg/ms') -t0l35(palatm) 1(kg/ms2ipa)po(atm) + p(kgimr;u1-is;

(5 marks)

Yeast for home bakers is sold in % oz. packages. If one yeast cell weighs about
6xl0-5 pg, calculate how many yeast cells are in a package?

(4 marks)

Nitrogen gas costs 25 cents per 100 standard cubic feet. Liquid nitrogen costs 28
cents per liter. The specific gravity of liquid nitrogen is 0.808. Compare the costs
of gas and liquid nitrogen on dollars per kilogram basis. Explain why is one so
much cheaper than the other?

(9 marks)

Calculate the molar density of a gas at:

(i) Ideal conditions: OoC and I atm

(ii) l00oc and 3.50 atm

(5 marks)

25 gmol glucose (C6HI2O6) sits in a beaker. Calculate how many grams of
glucose, and how many moles of carbon are in the beaker? (Molar mass : 180
g/gmol glucose).

(6 marks)

In 100 ml cup of water, demonstrate how many grams of H2O are there in the
cup? How many moles?

(4 marks)

The human body contains 63YoH,25.syo o, g.45o c, r.3syoN, 0.3 ryo ca, and
0.22% of P, plus several elements present in trace.

(i) Are these in mass or mole percents?
(ii) About how many grams and moles of each element do you aarry around?

(d)

(a)

(b)

(c)

(d)

Q2

(10 marks)



Q3

Q4

(a)

(b)

BNQ r0r02

Briefly explain what is meant by these processes. Sketch a diagram for each
process.

(i) Batch process
(ii) Continuous flow process
(iii) Semi-batch process

(12 marks)

Your job is to design a mixer to produce 300 kg/day of battery acid. The mixer
will operate continuously and at steady state. The battery acid product must
contain 18.6 wto6 HzSO+ in water. Raw materials available includqconcentrated
sulfuric acid solution at 77 wt% HzSO+ in water, and pure water. What is the
flow rate of each raw material into the mixer? Illustrate ybur answer in a diagram

(13 marks)

Illustrate three (3) routes of entry of chemicals into human body.
(9 marks)

Sketch three (3) symbols indicating different classes of hazardous substances.

(6 marks)

(c) Discuss five (5) effects of prolong chemical exposure to human.

(10 marks)

- END OF QUESTTON -

(a)

(b)
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APPENDIX: PERIODIC TABLE

* Lanthanide series

n * Actinide series

hydrogen

1

H

heliunr'.

2

He
A ({t?6llthlwn

3

Li
6.94,|

beryliurn

4

Be
s.4122

boron

5

B
10.81 |

caDon
6

c
1?.m1

nltreen
7

N
14.001

orygen
I
o

't5 gsg

lluorlfie

I
F

18.398

neon

10

Ne
20.180sodlurn

11

Na
22 g!{,

'1;"',n

Mg
alumhlum

13

AI
28AR

sllicon

14

si
2g 086

phosphorus

15

P
34.974

sulfur

16

s
Z2 C'F,S

drloflne
17

cl
15 tCL

argon

18

Ar
39.s4Bpolasslr^['n

19

K
aq no.c

cdc'lum

20

cd
qo.ors:

seanctfurn

21

$c
44.S56

tltanlum

22

Ti
47 867

tatuoum
23

V
50.942

cnrofntun
24

Gr
5't.9S6

mgusrese
25

Mn
4' q.r.R

Irgn

26

Fe
55.S45

cooatt

27

Co
5R ql1

nickel

28

Ni
53 5S3

copper

29

Cu
63.546

znc
30

Zn
65.3S

gdlum
31

Ga
6.9.723

germsnlum

32

Ge
72 i1

arsenb
33

As
74.522

selenlurn

34

Se
78.96

ororntne

35

Br
7S.S04

kryFton

36

Kr
83.80ru0|ourn

37

Rb
A5 d6*

strontiurfl'

38,\ ;.

UT
87.62 '

yrnurn

3g

Y
88.906

zirconiurn

40

7r
91.224

nitbiurn

41

Nb
9? 906

mory[]0enul

42

Mo
95.94

Iec[neltwn
43

Tc
tqfll

rutheniJrn

44

Ru
101 .0r

rncrdium

45

Rh
102.91

priltoum
46

Pd
1(B A2

47
It -.t.tLl-5'

caorntuTt

48

cd
112.41

indlurn

49

In
1U.A?

tin

50

$n
1 18.7 1

onlimony

51

sb
121 76

IeIururn
52

Te
127.ffi

|oOtne

53

I
126.S0

xgnon

54

Xe
13t .2Scaeslut"n

55

Cs
1?,? A1

O.1fltllTl ,

56

Ba
137.33'

57-70

')F
luteliurn

71

Lu
1'la 07

hafniuT

72

Hf
178.49

ranIS[lm

73

Ta
1An q5

lungstefl

74

W
lA? qa

mtrltum

75

Re
186.21

osrnlJm

76

Os
190.23

irldiurn

77

lr
1oJ })

Flalinurn
78

Pt
195 nA

goro

79

Au
196.97

'tilo
I I _-H'Tttv Y

mailum

81

-l tl
2M 1,A

leACI

82

Pb
?o7 ?

I}ISITIJIN

83

Bi
zOR qA

po|ontllm

84

Po
t?(tg

astatlne

85

At
12l fn

radon

86

Rn
177?lfionciurn

87

Fr
])t.t

ra,liun '

gg .n

Ra'
12?A

8g-102'

+f +F

lawrendum

103

Lr
12 11

rutnenofoflJn

144

Rf
t26',tl

dubnrurn

105

Db
17621

seaDofgtun

r06
A-\r|YU
-i,

bohrium

107

Bh
t26dl

hassi$n
108

Hs
1?691

merrneflurn

109

Mt
1? Al

ununniliurn

110

Uun
t?f 'tl

ufiumJniJm

111

Uuu
t?7il

ununblwn

112

Uub
|t7V

ununquadium

114

uuq
12AoI

ranrnanum

57

La
138.S1

cerium
58

Ge
M4.12

5g

Pr
neodymlurn

60

Nd
144 24

prornethium

61

Prn
Il dSl

salnanu'|1
62

Sm
1 5Cr.36

effoFUrn
63

Eu
151 S6

gadolintum

u
Gd

157.25

rerEil.tm

65

Tb
1 qQ Q?.

66
R
v,

nc|rnurn

67

Ho
l6d oa

erblurn
68

Er
167.26

muiutTl

69

Trn
t6n a?.

Itlerblum
70

Yb
17:1 t1Aacmtun

89

Ac
t2?n

thoriurn

90

Th
242 ia

pforafirnurn

91

Pa
231 .04

uaniJm
92

23F.03

neFunurn
93

Il-^$unr rlv

putonum

94

Pu
12441

amenc[.Jrn

95

Am
1',trlA

cur[Jm

96

Grn
1737|

oeftetrum

97

BK
t24n

californlurn

98

cf
l?5 tl

€|nsteinlUm

99

Es
12521

fermium

100

Fm
12171

mendel€vlun

101

Md
t25gl

nobelium

102

No
lTGql

4




