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Choose the most correct answer

1. The two types of chemical bonds commonly found in compounds are:

a) doric and covalent. m\“f’g—\\p —-‘)\))“ QJ‘ !
b) ionic and electrolytic. [ S S

c) ionic and covalent. 4 2
d) electrolytic and compound. ) Ly 4

2. The electrons used by atoms to form chemical bonds are the:
a) core electrons.
b) valence electrons.
¢) lone pair electrons.
d) unpaired electrons.

3. “Atoms tend to gain, lose, or share electrons until they are surrounded by eight'valence electrons” is a statement of:
a) the rule of octaves. it
b) the double quartet rule.
¢) the eight electron rule.
d) the octet rule.

4. When a transition metal étom becomes a +1 ion, the electron lost usually comes from what type of orbital?
a) p o
b) f WS-\ d

c) d \bo ? ~j\
S o )9S NNooummw

5. A molecule of CS; contains =
a) two single bonds.
b) two double bonds. 6
c) one single bond and one double bond. s G
d) one single bond and one triple bond.

6. An atom in the ground state has atomic number Z=5. Choose the correct electron-dot structure which represents this
atom? ANS.B =

) \S 7 £ 2413
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7. Which compound below contains an atom that is surrounded b than an octet of electrons?

a) PFs atop )03 Y= R )
b) CHi =
c¢) NBr;
d) OF:
8. Which choice below correctly lists the elements in order of increasing jgc;oqega@
a) C<N<O<F N 3
b) N<C<O<F ———p ‘:
¢) N<C<F<O
d) C<N<F<O C M C‘)

g . ARy
9. Which atom sometimes violates the octet rule?

a) C
b) N
e) O

d S [\.; O”
5!
10. How many resonance structures can be drawn fm}lé?‘!
a) 1 (Ry =3x4e501=24¢€

b) 2
3 L S A W N SN LA
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11. Considering formal charge, what is the pmferre% Lewis structure of NCO™? ANS.1

@Nﬁc—pj:]' 4 [N—c-8:["
2. [N-c-o] 5. iN=c=:]"

3.[N—c=0:|"

|
12. In Lewis structure of (SO4)structure the correct formal charge on sulfur () is: 1
8 %( Sodistits dGloayy) = rchs &b 0=5=0
) Rl L O U
d) 0 Ty CiERder | T o i <
) S P d}"” ; e
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13. Which of these pairs of elements would be most likely to form an ionic compound?

a) ClandI—wen »NoY ) meted 5 NON Me
b) AlandK —» metod smetad

c) Cland Mg -5 meta'(7 ﬂehmf"‘&
d) CandS —>V1aH 276 ¥)
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14. Which of these covalent bonds is the most polar (i.e., highest percent ionic character)? A I DL
ye-fod ] = sl ~—
a) At—qe 35 \EH A
b) Si— [« V1

o AF—Cls S
d) SE—‘CI - Jﬂ.);«ﬂg
metitlioclh
15. The Lewis structure for CS; is: ANS. ¢

5= g Ur=s
C=4Y-(Y+to)=0o

16. The number of lone electron pairs in the N> moleculeis .
a) 1

4 =N

d 4

17. Classify the @ bond in CH30H as ionic, polar covalent, or nonpolar covalent.
a) Ionic TG ﬂ t‘
b) polar covalent &
¢) nonpolar covalent
d) none of the above

18. The Lewis structure for a chlorate ion, Cl0s™, should show single bond(s), double bond(s), and

lone pair(s). C/{ O 3.

,1,10 R
3 3,0,9 & CxP+3x6)t1-26€ Vo —h= 0
c) 2,1,8 @ ~(xB) + (3XB)= 32¢€ ;i \
d) 3,0,10 = s : : g
: ()= B-A=32-26=£5 :Sbona] o @ = H‘C:%ij,?,:fz

19. The number of resonance structures for the sulfur dioxide (SO,) molecule that satisfl: the octet rule is Lo fene PRI

) 1

b 2 S0

) 3 S

Z) None of these. @ = é+2}’é:\gf
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20. What is the fow on the éxygen atom in N>O (the atomic order is N-N-0)?

a) 0 : = VY 5(3+:2) =¢
b) +1 N ! 8‘6}0

9 2 (& 6=C6+n=-1)

21. Which of these substances will display an incomplete octet in its Lewis structure?

a) CO o) Nk @) 13—C=Q , 3= C—@:
b) Ch g et
0 ICl ; el —efy
d No &) Sk
22. There are 7 paired and =2 unpaired electrons in the Lewis symbol for a phosphorus atom (P).
a) 4,2
b) 2,4
c) 4,3
d) 2,3

Explanation: Read the question carefully here, you are being asked for how many valence electrons are paired and how
many are unpaired. The abbreviated electron configuration of the P atom is given by [Ne] 3s?3p>. The outermost
electrons would be arranged as 2 electrons paired and 3 electrons unpaired as shown below:

®Pa¢‘t’ el

;AP
wn paited £

23. Based on the octet rule, magnesium (Mg) most likely forms a ion.
%
a) Mg 25 V&6, péscl
b) Mg Mys 1S 282 p°35
c) Mg* e 19
d) Mg Pty e gt BIE= g

Explanation: According to the octet rule the Mg atom will achieve an octet by losing its 2 outermost electrons and thus
gaining 2+ charges. Since Mg is located in the alkali metal group it will lose electrons rather than gaining them.

=3
24. Based on the octet rule, phosphorus (P) most likely forms a P ion.
a) P 15 g 1 73 =
e s 1S 2572 Y4 5 3)
b B P s Is 25"2p%¢ 267
( %') P

Explanation: According to the octet rule the phosphorus atom should gain 3electrons, thus gaining 3 negative charges
and forming the phosphide ion.




25- The only noble gas without eight valence electrons is

a) Ar @}G\)}P‘!\H AP0\ D (’j»J—:LD)l
b) Ne .

c) He 52 92\ U 50

d) Kr

Explanation: The noble gases are characterized by the presence of eight electrons in their outermost shell with one
notable exception of Helium. Since He has only 2 electrons it can never have 8 in its outermost shell.

26- What is the maximum number of double bonds that a hydrogeh atom (H) can form?
a) 0 2 é i 2 )(’:L) il ]
b 1 : :
c)) 2 cJ ) ’}7571( o2
C
d 3

Explanation: Each hydrogen atom has a single electron in its valence shell and as a result can form only one bond. It
cannot form a double bond as it does not have the necessary electrons to share.

28. What is the maximum number of double bonds that a carbon atom (C) can form?
sectlectly

a) 4

b) 1 == C: = C_
c) 2 =
d 0 2 ¢ pyadls g,

Explanation: Each carbon atom has 4 valence electrons that it can share with other atoms. Since each double bond
corresponds to a pair of electrons, the carbon atom can form only 2 double bonds.

29. Given the electronegativities below, which covalent single bond is most polar?
XSS [V 1 39 DA O B R
____Elcctronegativity | 2.1 ] 25 30 351

a) CH 2.5-2)1=0M Rlac = Noh\ $oyon
b) N-H 3-2.\=09q P\ar ;

) O-H35-2 =y plor (D/f\

d) O-N 34-3= 0.5 ()M“k

Explanation: Bond polarity can be judged based on the differences between the electronegativities of the atoms involved.
Of the available choices, the bond between O and H will have the largest electronegativity difference making it the most
polar bond in this group.

30. The ion ICLs has valence electrons.
el
a) 34
b) 36 >
93 (A UxT)+| =345
d) 28

Explanation: valence electrons A = (7x1) +(7x1) +1 =36




31- Electronegativity

a) decreases, increases

b) increases, increases

c) stays the same, increases
d) increases, decreases

from left to right within a period and from top to bottom within a group.

Explanation: Atomic size decreases from the left to the right in a period thus making it easier for the nuclei to attract
electrons towards themselves resulting in an increase in the electronegativity. On the other hand atomic size increases
down a group making it harder for the nuclei to attract the valence electrons towards themselves resulting in a decrease in

electronegativity.

32. The Lewis structure of PF; shows that the central phosphorus atom has ___nonbonding and__bonding electron pairs.

’ o )

o« L 2N
a) 2,2 e TN
b 1,3 ‘FC P F-’
0 31 |
d 1,2

Q = )+ (3xP= 26€¢

g@ 8-A =32-26 f/if’ = 3bovds
B = Cx9e3xD)=32€ - 0= A-C=06-6=2 novven

33. Which of the following molecules contains both ionic and covalent bonds?
o

a) CsHipx 2WoVonen
b) NaClO,

c¢) CaClynen,metal
d) HzO eny non

Netl

CaNent

34. The ability of an atom in a molecule to attract electron density to itself is termed

a) Electronegativity
b) Electron affinity
¢) Diamagnetism

d) Tonization energy

35- the’most polar bond is

a) Br-H G S binas

b) I-H

¢) CLH NS .
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