
Instructor: Frank Secretain
Course: Math 150
Date: June 18, 2025

Assessment: Final
Time allowed: 110 minutes 
Devices allowed: Pencil, pen, eraser, calculator
Notes from instructor: Be neat.  Show your work where needed.  Box final answers.

Marks allocated: 10 questions worth 30 marks
Percentage of final grade: 30% of final grade 



Formula Sheet

Order of Operations Unit Conversions

exponents

radicals

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

     percentage (%)

     parts

     molarity

M = molarity     FW = formula weight  

Dilutions

x%(w/v) =
x[g]

100[mL]
x%(v/v) =

x[mL]

100[mL]
x%(w/w) =

x[g]

100[g]

pph = x%(w/v) ppt =
x[g]

1[L]
ppm =

x[mg]

1[L]
ppb =

x[µg]

1[L]

[moles]

[L]

[g]

[mole]

C1V1 = C2V2 dilution = solute volume
total/final volume dilution factor (DF) = 1

dilution

ac+ bc = c(a+ b)

anam = an+m

(an)m = anm

(ab)n = anbn

a0 = 1

a�n =
1

an

a
n
m = m

p
an
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C = M/V = M/M = V/V



(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.
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2a

x
=

w

v
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2ax+ 14 = c



(4 marks) Given the standard unit conversion table on the formula sheet (1st page), convert each of the 
numbers to the stated units.
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74.3
lbs.

minute
→ kg

day
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12
kg

L
→ g

100 mL
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12
m

gallon
→ ft

L



(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?



(3 marks) Dilute 7.0 mL of a 4.5 M CaCl₂ 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) CaCl₂ 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 numberof significant digits and
b) re-write the numberin scientific notation

for the following number:

200 a) significant digits = |
~

b) scientific notation = A x \O

3
 

0.0200 a) significant digits =

2.00 x \O
b) scientific notation =
 

.(4 marks) Solvefor x in the following equation.

a “\4

2ax+14=c

dax=c-\4

Aa Aa

  



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

m ft
—

gallon L

12.ye# (35) ae} ) - |0.446 =
\yx 3,49L

12 

Ibs. kg
ee

minute day

Mss, GO mig (a=) - 4¢ 632.4
443 Sia, (=32\(-= \ choy aay

74.3 

 

 

 

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

pails:

OQ:+559 = oe

0,75 (“A) = 0.75 Feomr joo mE

concentaon -

_
c*

Ot5o _
[| [SL]

(0.259). 5) (sent.)
ae OO\00wk ,

4 = \\,25 0)

m= Ilo



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

tol acs = St A> 5 pacts

Conceatcution (eater) ‘

C7 y
Mister

 

4ptal

4 pacts . ($4 ul.

oes Va
e
e

Vigo = ~ “er - oe Vig = [tOmL  

concentoation (al come i) :

y

C = alcohol

Vis

2, ee| Notes

| 3 Gue's [\40[140wt|

4, -oreNOH) 6 wl
alcohol 5ps re _ 

  



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

Uns: Q\b 5

a S =

VAM = a (2) a ie ay IL

 

i

Concentration .

  

AIG M9} Lk _
VL | [ isomt|

. (asien( Ds = 32.4 9
nN 1000 wkM

 

 



(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. Whatis the final concentration?

asseme (00 wk = 1.06 x \o* wh

dilution }:

C i V, ~ Ca Ve

|6.0 “|| Sua.| = Cy |too.

(Gom)('sab) 04M7

 

C, \o0wk

dilotion 2:

C,\V, > GV;

| 0.4 MH[25| = C, [250m|

(0.4m)( -a. sits = 0,04M

 

Lc, = 0,090 wh
  



(3 marks) Dilute 7.0 mL of a 4.5 M CaCl, solution to 85 mL. Then take 15 mL anddilute it to 250 mL.

Whatis the final concentration in molarity?

dilution 1:

C\ V2 G V2

[45 |fFomt| = Ca [v5|

  

C 0.3706 M
A $5yk

lilotion 2:

C,V, = Ca V5

|0.3706 mn]fts wal | : C, | 250 at|

- (0.37.06) (15 we) - 0.02224 M
3 250wk

C42 0.022 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. Whatis the final concentration in % (w/v) and molarity?

aswwe. OO wk = 4,00 x to* wl

  

Concentration :

go 20s \$O 4 = 0.45 3 . 0.45 9

' 46  yoomL ™ lw

dlikston

Ci, = CN;

 

[522 Toon] = cafe]
(0.45.)(4oome)

C* Taal)
9

qo = 

 

   

 

 

 

 



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

assume: 50 wl = B.0x\0' wb &

=

lowl =1oxlo wk

dilution 1%

C,V,2 Cyan

[irr] [bot| : C, [50 mt_|

2a = 0,12 % (%)

diluton a

CiV, 2 Cy Vs

[oui 4,||\0 wl| . C,|250 at|

C,- (nmNOv) _ 5so4g of (uf)
250yt 7

| C3 = 0.0048 % (vA)
—_

 
 

units:
, [000 yw \000 wo

C,=0,004F I,(“%) = 0.004%= ( iL \( by )

= tt = = 4g pe™

| Ca = 48 gem |

 

  


