
Name__________________________________________                                                    Exam No.______W
CHEM 60 Fall 2016 Exam 1 Ch 1-4, 100 points total.

Multiple Choice. (20 questions, 3 points each = 60 points total)
Mark the letter on the scantron form corresponding to the one best answer for each question or problem. Write
your name and the exam number on your scantron and align the question number with the answer bubble.  No
partial credit will be given.  You may use any space within the multiple choice section as your scratch paper, if
you need more space, use the back of the page.

1) Read the temperature with the correct number of significant figures.

A) 40 ∘C B) 40.0 ∘C C) 40. ∘C D) 40.00 ∘C E) 40.000∘C

2) What is the definition of a scientific theory?
A) a model that explains the underlying reasons for observations and laws
B) a method of learning that emphasizes reason as the way to understand the world
C) the equivalent of a scientific opinion which others may disagree with
D) a brief statement that summarizes past observations and predicts future ones

3) How many significant figures should be reported in the answer to the following calculation? 
(43.980) × (19.0023 + 4) =

A) 1 B) 2 C) 3 D) 4 E) 5

4) The wavelength of blue light is 0.00000045 m. Express this wavelength in scientific notation.
A) 4.5 × 10-6 m B) 0.45 × 10-7 m C) 4.5 × 10-7 m D) 4.5 × 107 m

5) How many kilograms are in 452 mg?
A) 4.52 × 108 kg B) 4.52 × 10-7 kg C) 0.452 kg D) 4.52 × 10-4 kg

6) How many cm3 are there in 1.25 ft3?
A) 3.54 × 104 B) 38.1 C) 5.49 × 103 D) 246 E) 459

7) A lead ball has a mass of 55.0 grams. What is the volume of the ball?
A) 4.82 L B) 0.207 L C) 4.82 mL D) 0.207 mL E) 482 mL

8) How many grams are in 1.48 × 107 !g?
A) 1.48 B) 1.48 × 1013 C) 14.8 D) 1.48 × 103 E) 148

9) If the speed limit is 120 km/hr, its equivalent in mi/hr is ________.
A) 75 B) 210 C) 133 D) 192
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10) An 80.0 g sample of metal A displaces 20.0 mL of water, while a 56.0 g sample of metal B displaces 14.0 mL
of water. The conclusion one may draw from this information is that ________.

A) A and B are not the same metal
B) A and B are the same metal
C) A and B may be the same metal, but more studies are needed to decide if they are the same
D) The above results tell us nothing about the nature of A and B.

11) Radium belongs to the ________ group of the periodic table.
A) halogen B) noble gas C) alkali metal D) alkaline earth

12) Oxygen gas is an example of
A) an element. B) a compound.
C) a homogeneous mixture. D) a heterogeneous mixture.

13) Radon belongs to the ________ group of the periodic table.
A) noble gas B) halogen C) alkali metal D) alkaline earth

14) How many electrons are in the ion, P3-?
A) 12 B) 18 C) 28 D) 34

15) A specific isotope of an element is known to have 15 protons and 16 neutrons. Which symbol would
properly represent this isotope?

A) 31
16
S B) 15

31
Ga C) 16

15
Ga D) 31

15
S E) 31

15
P

16) How many kilojoules are there in 95.0 Calories?
A) 22.7 B) 3.97 × 10-4 C) 397 D) 2.27 × 107 E) 227

17) All of the following elements are nonmetals except
A) helium. B) arsenic. C) bromine. D) nitrogen.

18) Which one of the following is an exothermic process?
A) Ammonium thiocyanate and barium hydroxide are mixed at 25°C:  the temperature drops.
B) ice melting
C) water evaporating
D) condensation of water vapor

19) The element antimony has an atomic weight of 121.757 amu and only two naturally-occurring isotopes.
One isotope has an abundance of 57.3% and an isotopic mass of 120.904 amu. Based on these data, what is
the mass of the other isotope?

A) 122.902 amu B) 122.393 amu C) 122.610 amu D) 121.757 amu

20) How many Joules of heat are required to raise the temperature of 35 mL of water from 25 °C to 100 °C?
A) 1.1 × 104 J B) 1.0 × 103 J C) 2.6 × 103 J D) 630 J
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Name____________________________________________

In the space provided below each problem, show a neat, complete, and logical method for solving the problem.
You must show the appropriate unit on each number throughout the set-up. Place your answer in the space
provided with the correct number of significant figures and units wherever necessary.  Use the back of
these pages if you run out of room or if you need more paper.

1) Write the correct name  or symbol for the following: (1 point each, 10 total, no partial credit,
spelling counts)

Sr ___________________________________________ arsenic ____________

Pd ___________________________________________ tin ____________

Sb ___________________________________________ tungsten ____________

At ___________________________________________ radium ____________

Rn ___________________________________________ niobium ____________

2) A student boils a metal block for 2 minutes and the temperature of the boiling water is 105.1 ∘C.
the metal block has a mass of 250.42 g.  The metal object is removed from the boiling water and
submerged in 130.00 mL of water at 23.7 ∘C.  The equilibrium temperature was 36.9 ∘C.

a)  Assuming no heat was lost to the surrounding, determine the specific heat capacity of the metal.
(6 points)

b)  Calculate the percent error if the actual specific heat capacity is 0.244 J/g∘C.  (3 points)
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3) There are 4 regularly-shaped metal objects and one irregularly-shaped object that are
made of the same substance.  You will determine the volume of the irregularly shaped
object.

a)  In the table below, calculate the volume (cm3) of each object.  The dimension(s) of each
object is/are given in the table.  Provide your work on the back of this page.  (12 points)

Object Dimensions Volume (cm3)

sphere diameter = 2.30 cm

cube
side length = 2.05 cm

rectangular
prism

length = 2.10 cm
width = 2.09 cm
height = 1.20 cm

cylinder
diameter = 1.26 cm
height = 3.58 cm

b)  On the graph paper provided, prepare a calibration curve by plotting the volume of
the 4 regularly shaped metal objects on the x-axis, and plot the mass on the y-axis.  The
mass of the sphere is 60.40 g, the cube is 88.35 g, the rectangular prism is 46.85 g, and the
cylinder is 39.55 g.  Proper graph set up is expected.  (3 points)

c)  Determine the slope (include units) of the line.  (3 points)

d)  The irregularly shaped object has a mass of 43.53 g.  What is the volume (in cm3) of
this irreglarly shaped metal object?  (3 points)
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