Frank Secretain
Math 150

Instructor:
Course:
Date:

June 18, 2025

Final

Assessment:

110 minutes

Time allowed:

Pencil, pen, eraser, calculator

Devices allowed:

Be neat. Show your work where needed. Box final answers.

Notes from instructor:

10 questions worth 30 marks

30% of final grade

Marks allocated:

Percentage of final grade:
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Formula Sheet

Order of Operations

ac + bc = c(a + b)

exponents

(ab)”™ = a"b"
a® =1
1
a "= —
an
radicals
am = Van

Unit Conversions

= 360° -

angles
2m = 6.28 rad
mass
1kg = 2.2 1bs.
lengths
1 mile = 1.6 km
1inch = 2.54 em
1m=3.3ft
volumes

1 gallon = 3.78 Litres

Concentrations (assume density of solvent water = 1 g/mL)

C=M/V=M/M=V/V
percentage (%)

z[g]

_ __xml]
% (w/v) = T00[mL] z%(v/v) = 100[mL] x%(w/w)
parts
_ _ zlg] _ x[my]
pph = x%(w/v) ppt = 1) PP = S ppb
molarity
M = molarity [moles] FW = formula weight [g]
- [L] - [mole]
Dilutions
C LV, = CoVsy dilution = solute volume

total/final volume

dilution factor (DF) =

1
dilution




(2 marks) Determine
a) the total number of significant digits and
b) re-write the number in scientific notation

for the following number:

200 a) significant digits =

b) scientific notation =

0.0200 a) significant digits =

b) scientific notation =

.(4 marks) Solve for x in the following equation.

2 + 14 = ¢




(4 marks) Given the standard unit conversion table on the formula sheet (1st page), convert each of the
numbers to the stated units.

ft
%_

12
gallon L

1bs. kg
- —
minute day

74.3

k
1297 7 100 mL



(2 marks) Prepare 1.5 L of a 0.75% (w/v) magnesium chloride solution.



(2 marks) Prepare a 3:2 water:alcohol solution using 84 mL of water.



(2 marks) Prepare a 1.2 M glucose solution using 180 g/mol as the formula weight, and a total volume
of 150 mL.



(3 marks) Dilute 15 mL of a 6.0 M NaCl solution to 100 mL. Then take 25 mL of that and dilute it to 250
mL. What is the final concentration?



(8 marks) Dilute 7.0 mL of a 4.5 M CaCl, solution to 85 mL. Then take 15 mL and dilute it to 250 mL.
What is the final concentration in molarity?



(4 marks) You dissolve 180 g of glucose (FW = 180 g/mol) in 400 mL of water and then dilute the
solution to 2.0 L. What is the final concentration in % (w/v) and molarity?



(4 marks) Dilute 5.0 mL of a 1.2 % (w/v) CaCl, solution to 50 mL. Then take 10 mL and dilute it to 250
mL. What is the final concentration in % (w/v) and parts?



(2 marks) Determine
a) the total number of significant digits and
b) re-write the number in scientific notation

for the following number:

200 a) significant digits = \
- 5
b) scientific notation = A x \oO
0.0200 a) significant digits = ?)
— Rt
2.00 x \0

b) scientific notation =

.(4 marks) Solve for x in the following equation.

Y8 _\M
2r+14 =c
Aax = ¢ - \H
da Aa
¢ -\H
X =
?\0\

‘//'((2_&>: w\ Mx

Vs
Aav = w X
W W

"

9\0\\/

')(.:\_

W




(4 marks) Given the standard unit conversion table on the formula sheet (1st page), convert each of the
numbers to the stated units.

m ft
= gallon L
£+ e £
‘QM()% ) ?%’f> = 10476 T
743 1bs. kg

; —
minute  day

lf—-—-—__‘-_-___
o~ Ko
00D —
l%%e o
kg g
123, 7 100 oL

o K8 [eoo N )(\OO"“‘L) = \Q00 i"
Ny

——

) \QOC) r‘\oO‘ML




(2 marks) Prepare 1.5 L of a 0.75% (w/v) magnesium chloride solution.

UA\'\S:
0.35%(*4) = 035 Tww T Toowml
an(‘,e/\"\‘(o\ nc
g o B
)Vl-

[0?50)

WO wl ’l [l 51_—&

(0,354 )(1. 5N ( \000&*")
B ke oo
W = \Ooy \\\ .

wm = 11,25 o

Exn




(2 marks) Prepare a 3:2 water:alcohol solution using 84 mL of water.
—E-\-c\\ ?C\T*S = ')) i Q\ = 5 Pl\r'*s

Conc ev\\‘m*‘.o,\ Cw«*{r‘) .

C '_ iql.:.\fe«r
)QL‘\b"\u
[ o g«’\"’ - [‘5‘& MQ
2 Vi

 (5p) (54 ul)

‘t(b'\'n\ - - 39(}{ - \’-IO vl
Cot\cet\‘\’m\“or\ (o\\ccb\ol):
¢ = il
Yo
g\ D"(\-S \) B )d;\(a\m‘\
X 5 Qo(’h il - DL\O ML]
(2% Weet) g

)d_

oo ol B

St

'______—'__—-——.———

M= 1HOwl

———

F‘ﬁ\m\ = 56wl




(2 marks) Prepare a 1.2 M glucose solution using 180 g/mol as the formula weight, and a total volume
of 150 mL.

On.\‘*%'- ‘ 2\‘)%
; r (%) - ~
LA M = \2%(‘1\%> = AR

(;ot\ce/\’fm“m :

A6 9,] = 3 o
L [V50mL]

_ (216 ¢ )(150 k) ( LN >= 32.4 o
T N\ 1000 wi

m

\W 31@




(3 marks) Dilute 15 mL of a 6.0 M NaCl solution to 100 mL. Then take 25 mL of that and dilute it to 250
mL. What is the final concentration?

AsoeME 100 wk = 106 x 10 wl
diluton |°
C i \/] - Cl \/2

[e,oﬂ[wm] cz[\oomt]

G (G
(’1 = _\00% :

dhloton 2
C, = Cs Vs
[C)ﬂM][QSmL] = i [Q5OML]

S 'ﬁoqu)(lw = 0,0qM
Cs 250wk

\ C?) = 0.090 wm -

e




(8 marks) Dilute 7.0 mL of a 4.5 M CaCl, solution to 85 mL. Then take 156 mL and dilute it to 250 mL.
What is the final concentration in molarity?

diloton 1
C\ Vﬁ & cl \/2

[ 45 M][?.OML] - ¢, [35-@]

(s 1) (Fowt) )

s 03706 M
1 §5 ek

cl& \o'i’\o'\ A

Cy Ny = Gy Vs

3

[0,?)‘%@ n] [\5 -ML] s Py [150 ML]

(0570 m) (15 )

C . p.024 M
3 250 wk

(C?, = 0.02A M \




(4 marks) You dissolve 180 g of glucose (FW = 180 g/mol) in 400 mL of water and then dilute the
solution to 2.0 L. What is the final concentration in % (w/v) and molarity?

asome. U400 wh = 4,00 x (&* wl

CONLen"fm‘\'(o:\:
C :-M ) \‘609,* = 0.45 ﬂ/_L - ,O*%‘ﬁ
b HOO WL - | wL
ohlston
C]V\ = Cl\/l

42 Joe] - e
(0.:454)( Hoowk)
N =y

9

4o 5




(4 marks) Dilute 5.0 mL of a 1.2 % (w/v) CaCl, solution to 50 mL. Then take 10 mL and dilute it to 250
mL. What is the final concentration in % (w/v) and parts?

\
a3 Mme - GowmL = 5.oxlo wmb  § Vwl = Lox o wl

()\QU\'}M ik
C,l \/7\ = C,?) Va’

[o.3% J[lowt] = 5[ 250 al |

C;): (O.llvfa)(loyj/) & 0.00QS’ 0/5 (w/v)
ST ot B

\ (4= 0.0018% (\%)

——

vn'\*‘»'

. .} ‘ 1600wk 1000 wy
Cy=0.0049 % (%) :o.oo%%; L >( by, >

= L‘I% %‘5 = Ly PPM

\C_:,:LWQPMX

—




