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CHM 109 Study Guide for Exam 1 Fall 2009

Covering material from 1st day through Weak Interactions Answers posted by Mon, 11 PM.
Supplemental Information at end of guide. Bring a pencil or pen to the exam. No additional
material (notes, etc.) permitted. On the real exam, do the easiest problems first. Try to be as

efficient with your time as possible. Show logic and calculations for all problems. Remember to

include units and be careful with sig. fig. Help session will start at 5:30 on Tuesday.

Example of some of the types of questions you might encounter on the test;

1. Short answer:
a) Describe a genetic disease that demonstrates the importance of biochemistry to human
health. How can this disease be treated?

Although there are many possibilities, a genetic disease that we have talked about in
lecture is PKU, which occurs when a person produces an insufficient quantity of the enzyme,
Phenylalanine hydroxylase (PAH). Three major elements of the pathophysiology associated with
PKU are mental retardation, microencephaly and congenital heart failure. The disease is treated
by placing the patient on a diet that is low in phenylalanine and enriched in tyrosine.

b) Is it sound reasoning to criticize a scientific concept by saying (Many
things could be inserted into the blank.) is just a theory?” Why or why not?

No, It is not sound reasoning. A theory has withstood many, many experimental tests of its
validity and is considered to be the highest level of development of scientific thought.

) What things do chemists study?  Energy and Matter
d) Are you haploid or diploid? Expound briefly.

Ifyou are female (and have no monosomy or trisomy genetic anomalies), you (most of your cells)
are almost completely diploid. You have all autosomes (non-sex chromosomes) in pairs and a pair
of sex chromosomes (XX). (The only significant genetic information for which you are not diploid
is your mitochondrial DNA, and that contains a very small percentage of your total genetic
information.) Ifyou are
male, you (most of your cells) are still mostly diploid, as you have 22 pairs of autosomes.

However, you are not truly diploid for sex chromosomes because you are XY, and the Y
chromosome lacks information present on the X chromosome. (You have the same non-diploidy
associated with the mitochondrial DNA as a human female.)

€) Approximately how many jobs must the human body perform to remain healthy? ~10°

2. Perform the following conversions:
2)4.07x10°mg D> g 407x10mg x (1x10°g) = 4.07x100g
1mg
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b)9.31kg > b

931kg x (22051b) = 20510
lkg

©)5.00x 102 km < nm

500x 107 km x (1xi0m) x (_Llnm __) = 5.00x10°nm
1km 1x10°m

3. For a) & b) below, how many s.f. does each value have, & which place is the least sig. place?
a) Also, express 0.0007601 in scientific notation.
4 sig fig ten millionths 7.601 x 10
b) Also, express 8.320075 x 10* in standard notation.
7 sig fig hundredths 83200.75
4. What factors influence nuclear stability? Predict whether a newly discovered isotope of
plutonium (94Pu) is more likely to have a stable or unstable nucleus. Briefly explain your answer.

A newly discovered isotope of plutonium is likely to have an unstable nucleus, because there are no
known isotopes with an atomic number above that of bismuth, 83, that has a stable nucleus.

5. Give the number of p*, €, n, number.of valence ¢ and electronic configuration of:

+

p e _n #valence ¢ electronic configuration
A 19 19 21 1 15257 2p%35% 3p45*
b2 15 18 17 & 15725%2p%3573p®

6. Explain why scientists considered Mendeleev’s development of the Periodic Table an important
scientific advance.

Using the elements known in his time (mid 1800’s), Mendeleev arranged them in tabular
form placing elements with similar chemical properties in vertical columns (called groups) and
horizontally in rows (called periods) and ordering them by increasing atomic weight.

Upon completing his table, he noticed that it contained gaps. Mendeleev postulated that
those gaps represented elements that had not yet been discovered. Importantly, Mendeleev used
known physical and chemical properties of the elements around the gap below silicon, Si, to make
specific predictions about the postulated element, which he called eka-silicon.

Approximately 15 years after Mendeleev made his predictions, the element, Ge, was
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discovered. Iis properties were very similar to Mendeleev's predictions for eka-silicon. This

predictive power of the periodic table it a very important scientific advance.

7. What is an ionic bond?

An ionic bond is the electrostatic attraction shared by a positively
charged ion and a negatively charged ion.

8. a) Give the correct ionic compound formulas for the cation/anions pairs below:

Na+ 02-

Na,O

¢) What is the charge of the NO," jon in: Ca(NO,),?

Fe¥t S0,

Fey(S03)3

-1

Mgt §*

MgS

The Ca ion is +2, so the total neg. charge must be -2 and that is divided between two NO; ions.

9. Fill in the table shown below: (Central atom is underlined.)

Formula CH,C1, NO,™ PCl;
# valence e 4+ 2(1) + 2(7) = 20 S+206)+1= 18 5+3(7)=26
Lewis structure ﬂ we ‘_’ - e
H:C:C? 5:N-0: ~g p cre
P ' el
molecular type A Bz CL A B,_E A Bg E
€ pair geom.
name/sketch f I (P
« le,
'/§ g o N - o ‘®
t+etrahedrol +n‘gona1 planan] ‘Lc’fthdfmI
molecular shape {'r[ ONA
name/sketch » Pyt M(daj
“® N\ #.
s 9 a4
tetrahedal bent e
polar? (Y or N) slightly polar polar polar
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10. From Q#9, what are the orbital hybridization patterns of CH,Cl,, NO;, and PCl5?
C in CH;Cl; exhibits sp3 hybridization.
N in NOy has sp’ hybridization.
P in PCls has sp® hybridization.

10.5 Xenon (Xe) is in the inert or noble gas group. What does this mean, and why, in terms of
electron structure, is Xe inert?

Xenon is very stable does not undergo chemical reactions. This is because xenon has a
Jfilled valence shell with 8 valence electrons.

11. What three biochemicals (linked by arrows) represent a major theme for this course?
DNA — RNA — protein
12. What is the definition of valence electrons, and why are they important?

Valence electrons are the electrons in the outermost s and p orbitals. They are important
because they are the electrons that are involved chemical reactions, either being gained or lost in
ion formation or being shared in covalent bond formation.

13. What is the Lewis Octet Principle?

Representative elements are stable when their valence electron shell is full (usually with 8 valence
electrons) and are unstable when they do not have full valence shells.

The following problems may not all be on the test depending on how far we get in lecture by the
end of Wednesday.

14. Regarding the Boltzmann molecular simulator program used in lecture, would increasing the
number of red spheres in the box increase or decrease the pressure? Explain your answer using the
Kinetic Molecular Theory.
Increasing the number of red spheres in the box will increase the pressure.

Pressure is proportional to the number of collisions and force that the gas phase
atoms/molecules make per unit time with the walls of the container.

Increasing the number of atoms in a container will increase the number of collisions per
unit time.  This will result in higher pressure. (Note: the collisions will not be harder.)

15. What pressure is exerted by 0.533 moles of Ar(g) at 24.7 °C in a 2.500 L container? 5.2/ atm

PV =nRT P =nRT 247 °C + 27315 K = 297.85K
14
P = (0.533 moles|0032058485(297.85K)
2.500 L

= 5,2108 afm
= 5,21 atm
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16. A syringe if filled with 48.0 mL of air at a pressure of 748 mm Hg. What would the pressure in

the syringe be when the volume is decreased to 9.2 mL? 3900 mm Hg
> PV =P;V;
v (mmr@(mmu = 3902.6mm M9
P 9.2mL
V" 3900 wmmtg or

3.9%10% mm Hy

17. Which of the following compounds would have the highest, intermediate, and lowest boiling
point? Explain your answer, using structures where appropriate.

H H
N >/ |
H H H
H—t—t—c-_ / N /\ o H— \\ |/
/ | \ / / F——c—c_
LA R N\ I T
b. ° H H
a. c
Highest bp intermediate bp lowest bp
Stongest IMF Intermediate attractive forces weakest attraction
Hydrogen bondmg dipole-dipole interactions Only London forces
q / Houoa
/
- -C— ! -
H,c‘ t 83 ﬂ,b év OS 4-"J f‘,“
H : P ﬁfc’ c-C l‘o
H H H / ’:
I /o’ H
L0
w4
H H

18. What would be the physical state of a compound at room temperature that boiled at

55.9 °C and melted at 10.8 °C.7

liquid

19. Draw a picture of three molecules of water connected by hydrogen bonds.

H

08/'*%9;”@#,
! H i




