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Test Form 1

Instructions: You should have with you several number two pencils, an eraser, your 3" x 5" note card, a

calculator, and your University ID Card. If you have notes with you, place them in a sealed backpack

.and place the backpack OUT OF SIGHT or place the notes directly on the table at the front of the room.

Fill in the front page of the Scantron answer sheet with your test form number (listed above), last name,

first name, middle initial, and student identification number. Leave the class section number blank.

This exam consists of 25 multiple-choice questions. Each question has four points associated with it.

Select the best multiple-choice answer by filling in the corresponding circle on the rear page of the
answer sheet. If you have any questions before the exam, please ask. If you have any questions during
the exam, please ask the proctor. Open and start this exam when instructed. When finished, place your
Scantron form in the appropriate stack. You may keep the exam packet, so please show your work and
mark the answers you selected on it.

K,[CH5COOH (aq)] = 1.80 x 10”
(acetic acid)

K.[C¢HsCOOH (aq)] =6.30 x 10~
(benzoic acid)

Ka[CH,CICOOH (aq)] = 1.40 x 10
(chloroacetic acid)

Kp[NH3 (aq)] = 1.80 x 10'5
(ammonia)

K.[HCOOH (aq)] = 1.80 x 10™
(formic acid)
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jae { s
The pH of 0.040 M HNOs (aq) is: Miog(an) — RF () r Nog (o)

(A) 0.040. S‘rrcr\:) Acid O .040m

(B)  0.140.

©

(D) 12.60. P\—-{: ~io tH‘\’l: _io o. 08 - \'4.\0
(E) 13.96. P 9 (oroned

. VYN
The [OH] of 0.040 M HCI (aq) is: Hav (ag) = ¥ (ag) v U (ag)
’ St o Aad > .04 0

(A)  0.040 M. i ©.efem

B)  0.140. oH= -fLoa (HY )= ~Loa (o.0M2) = 1.HO
(C)  1.00x107M k ?

ED)) o p PH + poH T 1

(E) T.00x10MM. pOR = 1H~pH = W10 = .60

~-pOH 12,6 -\3
Ton-1 = \09 = \O\ Sz 2Z.Svx\ D ™M

The pH of 0.150 M C¢HsCOOH (aq) is: | C M5 coon(ag) == Cehscon Cag)+ H' (ag)

[=FRT
(A)  0.150. S J -
B) 0.300. El o.1Se -x xx +Xx
© (@50 '
D) 2.74. -
(E) 3.74. 5_logscoo WYY | <2

Kar G.3oxi0 = AN
i_C;,\—\sc.oon 6A50 ~/M

xz ) ©.00367 wm

P -Log Y)Y = - Loq (o-ooSc‘?}
PR = 2.5\

The pOH of an aqueous system is measured to be 3.46. The pH of this system is:

(A 0.539 PR pOH =14

(B) 3.46. PH =14 -por = 14 - 3467 10.84
(C) 347x10™. o '

(D)  7.46.

(E)



The pH of a buffer system which is 1.30 M CH,CICOOH (aq) and 1.30 M CH,CICOONa (aq) is:

CH, A Co0H (o) 2 CHCiecon (ay) + Ht (ag )

(A)  1.30.

(B) 1,50, L3c ™ LL3a w
E](::)% W= \Hox \-0'3 = ICH"C\COO:SiH*] -
& 6.00. Ler,cicoor

H 1= Lo x o w
PH = -,o-or:) W= -—,Qoo) (\,Hux\0'3>= 28S

Which buffer system has the LOWEST pH?
Ny Most acid
(A) 0.50 M CgHsCOOH (aq) and 0.50 M C4HsCOONa (a
(BY1.00 M C,H;COOH (aq) and 0.50 M C¢HsCOONa (aq)
(C) 0.50 M C¢HsCOOH (aq) and 1.00 M C¢HsCOONa (aq)
0 A

base

PSR

acid

Consider CH;COOH, CH,CICOOH, and C¢HsCOOH. The strongest acid is:

Mo Y
(A) CH;COOH.  \8&wo™
(B) m \“‘\;uo') . érco&csf\' Ka
s

(C©) C¢HsCOOH. G310

Consider the molecule below.

CH weak add

I l Co.rng.?\\“ achd j"“‘?

This molecule is:

(A) astrong acid.
®
(C)  astrong base.
(D)  aweak base.

(E)  apolyprotic base.



10.

11.

12.

A student titrates 0.550 grams of KHP (potassium hydrogen phthalate; MW=204.2 g/mol) to the
equivalence point with 36.60 mL of NaOH (aq). The concentration of the NaOH solution is:

(A) 3069 M. AY Fhe egivalence goiat D Males = wmeles o
(B) 13.6M.

(C)  0.0913 M. A | grems une
(D)  0.100 M. | Reorhleont = Lo e
(E)

o. 350 o)

(M“QOHX0.03560L> < m

Miack = ©. 0736w

Consider the reaction of formic acid (HCOOH), and water. The conjugate base is:

(A) HCOOH.

(B) NH;. HCOOH(&.%) + HLO(.Q) - HCQO-(«b)‘)- H30+

Eg)) oe d . bo.a R got\:)v.ﬁc&& cor\:ya. eo.“‘l
® HO' Dave at

The pH of 1.00 M sodium acetate, CH;COONa (aq), is:

(A) (Greater than 7.00. CH3ce0” s o bose (pH > "7)

(B) 7.00. Qi3 Co0 " + M0 2~ CHycooH + OH T
(C)  Less than 7.00. Mot 1y o specatakor Ton

A student titrates 35.00 mL of HCI (aq) with 18.22 mL of 0.2004 M NaOH (aq) to reach the
equivalence point. The concentration of HCI (aq) is:

* gt Tt .
(A)  03850M, PV Precpmivalence poiatt molesy s meles

B)

(C) 0.1322M. M\ s, \’w
D) 1.41x 10> M. Mo Moot HU
(E)  9.586 M.

(O c2oon MX ey ““LB = (M“c\ \ﬁ’a S.00 “"Ly

N\\-&f_\: O.\lolhiz ™



13.

14.

15.

16.

Which of the following selections contains only acids?
(A)  HNOs;, NaNOs;, HCI, NaCl.

(B) NaOH, KOH, NH;OH, Ca(OH),.

© H HNOs, HCI, NH;.

(D) (HNOs, CH3;COOH, CH3;CH,COOH.

6\'\-«”\-7 LW eak Wea ke AL:AS

The solubility of MgF, is:

(A)  19x107'M. Mg () < Mi* (ax)* 2 €7(ag)
(B) 19x10°M. 2

K

() 1.9x107 u
(D) m V\bp= 5.77“0-8: QM%"]LF']-L: (xXny.l L‘)}

() 14x10°M

)
% & 50\«.&\\\"*‘») O‘F M?Fz = 2.\ x\o A

A solution was made 3.0 x 10° M in [Pb*"] and 2.5 x 10> M in [F7].
(A) A precipitate will form. Por, () = 7 ()4 25 (ag )
(B) (A precipitate will not form. .
\459 3.6x \D
Q- oIt T (ome esr )

-%
Q= 1.2 %o

Q‘K (\\ko ?V+ wi ‘Cb"‘&"“ ot -tt\ou\v\\

ten 1o pre5u\+ Yo satwreate ‘o

So\wit om)
Consider the combustion of octane: 2 CgHjg (1) + 25 O, (g) — 16 CO, (g) +18 H,O (g) sw= (-)
5 ~ Exoterms

(A)  AH=(+),AS=(#),and AG=(-). ”‘°l'jas-a3‘f nd 3"
(B) AH=(+), AS = (-), and AG = (-).
(C) BH=(-), AS =(+), and AG = ().

(D) AH=(-), AS=(-), and AG = (-).

s =(+)

. TS

Mer<. 43 scrder

pe= (-)

5&)9;}{\"&7\&0\&3



17.

18.

19.

20.

21.

Which of the following statements is true?

(A)  All endothermic processes which result in a system of greater disorder are spontaneous.
(B)  All endothermic processes which result in a system of greater order are spontaneous.

© MOthermic processes which result in a system of greater disorder are spontaneou?.)
(D)  All exothermic processes which result in a system of greater order are spontaneous.

DR ) 55 =(+) IS

See Quustion® i Lor an examp\l

Consider the "cold pack" reaction: NH4NO; (s) — NH4NO; (aq).

(A)  AH= (), AS = (+), and AG = (-).

(B) AH=(-).AS=(-),and AG = (=)

(© (AH=(+).AS=(+),and AG=(-).)

(D) AH = ‘KAS = (')9 AG= (') M Svo\'\’\‘qvx& ows

endotrermt more A erder

Consider the process: CO; (s) — CO; (g).

(A)  ASis negative. More diserde’

(B) Bs=(+)

Which of the following processes exhibits an increase in entropy of the system?

(A) NH;NOj; (aq) — NH4NO; (s) More disordrT
B) HO0 @ — HO(s) /

© 20 (s) — H,0 (g)

(D) 02 (g) — Ny04 (g)

(E) CH;CH,OH (g) — CH;CH,O0H (1)

AH® = -123 kJ and AS°®=-203 J/K for a process. Determine AG® at 298 K.

w3 '
(A) DET HH~TAS = (-\15 \«33*— (Z“r% KX—°~2°5 f)’ -62.5 k¥

(B) T625KJ.
(C)  -60,371 k.
(D) +183KJ.

(E) -183kJ.



22.

23.

24,

25.

Given the following reactions:

Calculate the change in entropy for:

(A)  AS;=-790 J/K.
(B)  AS;=-199 J/K.
(C)  AS;=-986 J/K.
(D)  AS;=+986 J/K.

Ry b A
o and divide P9

Y en
280, (g) + Oz () > 2503 (g) AS; =-196 J/K
28 (s) + 30, (2) > 2505 (g) AS; = -790 J/K

Divide by 2

S (s)+ 02 (g) 2 SOz (g) AS3=7?

As, = +98 Tk

. 65,= =395 Vv

() A8 =57 IKD

£Sy 2 ~297 T/K

AHC = -102 kJ and AS°® = -224 J/K for a process. Determine the temperature in which the system

is at equilibrium?

N
(A) 298K

B)

(C) 300K, T
D) OK.

(E) 4K

Consider the process:

(A)
®)

AS is negative.
AS is positive.

LHH-TALAS

O = Q\oz kS)‘(’TX~Q.1?_“& \'%

455 K

2CO (g~ 2CO(g) + O2(»)

>
-8
—2'm°/ﬂa5’=7 .-5«\9\3

more disocder

ss= (+)

Because of Chemistry 123...

(A) Iam staying 15 degrees cooler than my non-chemistry friends.
(B) My penmanship has improved.

(C) My batting average has increased from .285 to .460.

(D) Iam motivated to invent a better tasting sports drink.

(E) Iam changing my major to chemistry and my last name to Boltzmann... today!

[Any response will receive full credit; even no response.]



