Chemistry 2541, Fall 2017
Midterm Exam 1

(100 points)

Important notes:

- Please use the provided Scantron form for your answers; you can keep the sheet with the questions and
can use it as scratch paper

- Do not forget to write your name on the Scantron form

- You will not receive credit for unmarked answers or for more than one mark on answer line

- Your scores will be posted on eGradebook; graded Scantron forms will not be returned to students.

Questions 1-28 (84 pts): Please mark the appropriate box on the front of the Scantron form (3 pts
each).

1. Which of the following is the ground-state electron configuration of oxygen?

A) 1s* 28 2p,> 2p,* 2p,° B) 1s* 2¢* 2p,' 2p,' 2p,’
C)1s*2s*2p2p,*2p," (D) 1s*2s*2p,> 2p,' 2p,"

2. Which of the following correctly describes polarity (partial charges) of a carbon-boron bond?

85— 8- 8+ 8~ S+ 8+
B) C———B e)) C B D) C B

A) F—C=C—F B) I\~

D) CH;COCH,




5. Which of the following molecules contains both a ketone functional group AND a carboxylic acid
functional group?

NH, OH OH

| D
A) CH,CHCOOCH; ) )

| I
B) CH,CHCOOH CH,CHCHO

||
CH;CCH,COOH

6. Which of the following molecules or polyatomic ions is a correct Lewis structure with correct formal

charge?
H H H H
NS o) H H\@ |
B N O HoCt—B D) o-c-H
g oM Fon

7. Which of the following structures representsthe major resonance contributor of molecule in the box? .

i T e
|
A) HyC /C\@/NH B) H:C . C . NH
- ) Hj PN 2 ) Hj ~or s 2
| MERNE
H3C\@/C\ _NH,
=
H
H C)O@ 0) J
H,C. _C. _NH,
o
H O

8. Which of the following structures represent;resonance contributor of molecule in the box in agreement
with the shown curved arrows?

A) H,CEN=N;

SNE
HCANZN:
N

® © © ®
C) H,C—N=N: D) HC=N=N:

9. Which of the line-angle formulas corresponds to the condensed structural formula shown in the box?

[(CH3)3CCH2CH(CH3)2] A) }\/L B) /j\ C) )\/\/ D) S\

2




10. What is the IUPAC name for the compound shown in the box?

e <
1 ( 23 A) cis-1-methyl-3-propylcyclohexane QB) trans-1 —methyl-3—propylc@
C) cis-1-butyl-3-methylcyclohexane D) trans-1-butyl-3-methylcyclohexane
(@x)

11. Which one of the following answers represents the order of increasing acidity for the following

compounds:

O~k el g-—H - B
5.ﬁ,aa7 ihoVqan; e Ve Sehyy,, ot VCstha e+ ol tiVe 7, /k@: SO
(1) HBr (2) CH,CO,H (3) (CH,;);,COH (4) FCH,CO,H (5) CH,CH,I
A) 5 (weakest) < 3 <4 <2 < 1 (strongest) B) 3 (weakest) <2 <4 <5 < 1 (strongest)

C) 5 (weakest) <3 <2 < 1 <4 (strongest) é)‘)‘S (weakest) <3 <2<4< m

12. Which one of the following compounds has pKa with the highest numeric value?
C I ply 2 ST

A) (CH,),NH C)CH,0H D) H,S0,

13. Which one of the following compounds is the strongest base?
\c (&}

A) LiF B) (CH,),NLi @ D) (CH,),CH
(hot o dasfe)

14. Which one of the following structures is the chair representation of the compound shown in the box?

wCHj
YR
i
Cl ﬁ/’dm §m
C" S ¢r s
15. Which one of the following structures has the highest diaxial interactions?
Gy ¢ dy
A) B) mcwcm» o by P
CH3 CH(CH3)2

/CCG/

3



16. Which molecule in the following acid/base equilibrium is the strongest base?

[ . _ 0O
H;C—C=C—H + HZN:G) H,C—-C=C: + H3N:
L O L
. PK =25 pK, =38 |
Cé/ -~
-17. Which one of the following species is a Lewis acid? é (;6(/(/

: I
A)CI" B):NH, @ D) AIE, Ce

18. Which statement is correct for the following reaction shown in the box?

7 y
S base e
by 9, b
}} ' , A) 1is Lewis Acid and 2 is Lew@
/
BH; + NaH Na~lgH4 B) 1 is Lewis Base and 2 is Lewis Acid
1 2 C) 1 is Bronsted Acid and 2 is Bronsted Base

D) 1 is Bronsted Base and 2 is Bronsted Acid

19. Which one of the following compounds has the strongest intermolecular forces of attraction?

“vfwéa//

A) CH,CH,CH, B) CH,CH,00 C) HB(CH,), D) CH,OCH,

20. Which one of the following species is a Lewis base?

C)  (CHy),N* D)  (CH;CH,),B

CH, . OH "

o Hoﬁa/\H D) j${
H H H

H i CHs




(Zﬁ< o T Cl\d/«/s

22. Which of the molecules shown below contains an isopropyl group?

23. Which of the statements below is NOT true about conformations?

A. They have the same molecular formula B. They have the same enérgy

C. They have the same molecular weight D. They have the same connectivity of atoms

24. How many aldehydes have a molecular formula of C,H,O? CH 4 CH s &//fg CHO

A) 1 03 D)4 CH, Sen—Cho
CH

3
25. What is the IUPAC name of the major product for the reaction shown in the box?

A) trans-1-chloro-2-methylcyclohexane

CH Cly, heat or light B) cis-1-chloro-2-methylcyclohexane
3 > - —
@) 1—chloro—1—methylcyclohexan9

D) 1-chloro-4-methylcyclohexane

26. Which one of the following four schemes (A-D) represents a step in the mechanism of the reaction in
the box?

propagalion f(p

Cl

Cl , light (hv -




27. What is the main product of the reaction shown in the box?

' Br
” j A) B) /W)</
0 Bry, heator light Br
Ho '
) e /\%g/ D) /\%QBT

Br

28. Which one of the following structures is the least stable radical?

Question 29 (16 pts): Please mark your answers in the appropriate box on the back of the Scantron
form (2 pts each)

29. Consider the molecule shown below and answers the following questions. Indicate your answers by

2yt s Cach

marking the appropriate number in the boxes on the back of the Scantron form.
3 s f o2

H . M ‘O ‘ 5p
% Box 51: Number of o bonds formed by overlap of sp? and sp3 orbitals 3

Box 52: Number of o bonds formed by overlap of sp and sp orbitals /

Box 53: Number of o bonds formed by overlap of sp? and sp orbitals /

Box 54: Number of o bonds formed by overlap of s and sp? orbitals L/

Box 55: Number of ¢ bonds formed by overlap of sp? and sp? orbitals Z

s

Box 56: Total number of ¢ bonds /" 6
Box 57: Total number of st bonds Z/

Box 58: Total number of non-bonding electrons in this molecule 2?



