Name: KE \/

Chem 121
Test 2
Version A

You have 75 minutes to complete this 100 point test. Show all work for full credit. You may use a
non-graphing, scientific calculator.

1. (5 pts) Fill-in the blank with an appropriate chemical formula

NMH2

b, KOH
. HCzHz02
i HNDUz
.. Hi0

is an example of a weak base.
is an example of a strong base.
is an example of a weak acid.
is an example of a strong acid.

and a salt are formed in a reaction of a strong acid and a strong base.

2. (10 pts) Identify each compound below as soluble (S) or insoluble (IS) in water. If the
compound is soluble in water, write the dissociation reaction.

Compound | SorlS Dissociation Reaction
CaSOy4 1S
(NH;),CO5 S @\;HL})ZC% S Z/\/HLﬁ' + COz3% "
Fe(NO3), g F&(/\/Og) , — Fe* 4+ 2N O3 -
Cr,03 )5S
ACHLOy); | 5 AL ( CszOz>3 — Ay 3L H30,7

3. (10 pts) Balance the reactions below

A CoNO) + 5 (NH)S > | CoSi(s) + b NHNOs

2 NaOH + ] FeCli > ) Fe(OH)(s)+ 2 NaCl



4. (15 pts) Write the complete, ionic and net ionic balanced equations for the reaction of
manganese(IV) nitrate with lithium carbonate. Don’t forget to indicate the precipitate.

Complete: Mn(/ll%),! ¥ Qh13 002 —7 Mn(603>z (s) + )iLI/l/Oé
Ionic: mn\“— "’WOZ/ + 4Ll‘+4’¢76032’—'? Mn (605)z {5) + L/LI-_fJ’ 4/1/@'_

Net Ionic: Mn'" & QC032’ — mr)/COZDz C5)

5. (10 pts) Sucrose has a formula of C;2H» Oy,
a. Calculate the molar mass of sucrose

12C = 12 (12:01 Shmot) = 1541 9 fmo ]
224 = 22( 1009 g]me1) = 22,19 9mo|
D0 = 1 (10,000l )= 1360 9 /mol

3492,% 9 |mo |

b. There is 3.10 x 10* mg of sucrose in a Snicker’s bar. How many molecules of sucrose is
this?

| | mol OIZHZ'L b.D2%/0%mole cules
‘ o _//“———‘ I
3]0 x) mgx__gr__—gx 2942, 32 /2%/ y mol C,,t, O

= 5 45y 105 molecles (i zzon

6. (10 pts) Doctors recommend soaking sore feet in a solution of Epsom salt, also known as
MgSO4.
a. If you want to prepare 2.00 L of the soaking solution with a concentration of 0.500M,
how many grams of MgSQ4 should you dissolve in water? (MM of MgSQO4 = 120.37
gmo) 7 00L  ©.500_mol 7?9m350q
L

2.00L ¢ 0:500mol ., 120 5”'me504¢_ = /QO,Q HQgSOL/
L /m07m5504

b. What volume of the 0.500M Epsom salt would be needed to make a 2.50L solution with
a concentration of 0.300M? (hint: you do not need anything from 6a do complete 6b)

Vit Miil = Vopne Meonc
(2.50L)(e. 200M) = /., . (0. 500M>

[.50L= Vo, ¢



7. (15 pts) Estradiol is a female sexual hormone that causes maturation and maintenance of the
female reproductive system. Elemental analysis of estradiol gave the following percent
composition: 79.37% C, 8.88% H and 11.75% O 0.

a. Determine the empirical formula of estradlol A gsUme ! Oﬂ

Imol C
9. 343 *%,—-6 = (. L0 mo! &

8‘888H _L@/i—— @ &) mol H

/m)
117540 x Lm0l Y 2 = 0, #2344 mol O
j )(0003

Lowoa Moo Coaa /M
0754 p gzt D33

b. If the molar mass of estradiol is 272.37 g/mol, what is the molecular formula o

f
estradiol? G (12,0 5lm01> +12(1.008 f)/mol\)+ 12 OOf)/MO) )35-2%@)

MM of MF _ 7%7.3%9 [mo) -9 W
MM of EF 30, 2 9/mo/ 8" 242

8. (10 pts) In photosynthesis, plants convert carbon dioxide and water into glucose, C¢H;,06. If a
plant consumes 37.8 g of CO; in a week, what mass of glucose is produced? (MM of CO, =
44.01 g/mol, MM of C¢H ;206 = 180.2g/mol)

6CO, + 6H,O 2> 60+ CgHi206

77
5%@9 CDZ /" }

Jmol 02 |mol GHil, , 180.29CeH,0%
17“7LO jw [amol 0/02_ ZmO[ CQHJZO@:

15% 4 Lo

37 83 L0z «



9. (15 pts) Hydrochloric acid reacts with magnesium metal to form magnesium chloride and
hydrogen gas. What mass of hydrogen gas is produced if 0.250L of 0.500M HCl is allowed to

react with 125g of Mg? (MM of H, = 2.016 g/mol) L P/(Db e

2HCI + Mg > H, + MgCh
0,2560L H? 175 77
0. 500mol HCY d ?
L

(H,  2.0llbg Ho [ H
 0.500mol BCL o Imol iz =102 by M2
0,290 LR 2227 2ol HCL  Imol Hz

76, ¢ Lmol Mg Vol Hp 201l g by 0.4 g Ha-
J Q\L}-%lgmﬁ )Wlolﬂ/ls Jmol Ha

10. (10 pts) The titration of a 20.0mL sample of an H,SO4 solution of unknown concentration
requires 22.87mL of a 0.158 M KOH solution to reach the end point. What is the concentration
of the unknown H,SO4?

H,SO4 + 2KOH > 2H,O0 + K,S04
20.0mlL A4.DFmL

27 mol 0.15 Bwmol Koy
L L
: imo] H2 S0
19.87 | L 0158 mol koH , 1m0 ¥
s 000 mL L X 2 mol KOH

— | 807x 107 °mol H.50y

1 B0Fxl0F0l K50 o {5904 M
AD. O ) L H, SOy



Name: K g\/

Chem 121
Test 2
Version B

You have 75 minutes to complete this 100 point test. Show all work for full credit. You may use a
non-graphing, scientific calculator.

1. (5 pts) Fill-in the blank with an appropriate chemical formula

a.

HNO2

=

is an example of a strong acid.

//) Co H3 ) 2. is an example of a weak acid.

KOH

d.

NHz

€.

H. O

is an example of a strong base.
is an example of a weak base.

and a salt are formed in a reaction of a strong acid and a strong base.

2. (10 pts) Identify each compound below as soluble (S) or insoluble (IS) in water. If the
compound is soluble in water, write the dissociation reaction.

Compound SorlS Dissociation Reaction
Fe(CHiOz: | Fe(c, H30,), —7 Fe* 20, B30,
ANO); | C AL(NOz), — AVT+ BN O3 -
MnO, \ g
(NH4),S04 - C;\/ Hq>1504 —7N H,j e SOL}z/
BaSO, ' S —_—

3. (10 pts) Balance the reactions below

J (NH4)2S + J MH(NO3)2 > } MnS (S) + 2 NHsNO;

L CiCly + J_Ca(OH), > A CrOH) (s)+ 3 CaCly



4. (15 pts) Write the complete, ionic and net ionic balanced equations for the reaction of nickel(II)
phosphate with potassium carbonate. Don’t forget to indicate the precipitate.

Complete: M (P04), +3K2 £05, —33Ks Poy + 3N LU, ()
Tonic: 3N *ZPDL; T+ LK 360 ——%(ﬂKﬁ'QQOL] ¥ 3/\1):‘(03(,3)

Net Ionic: SN 27 5003 —= 3 N COB C5>
o NIz + COz2° — Ny CO5z (S)

5. (10 pts) Sucrose has a formula of Cj,H,01;.
a. Calculate the molar mass of sucrose

)
12C 212 (12.019Jmo) = 11 Amo

221 =22() 008%mol)= 27 \%ﬁmo)
110 = :l(lwo‘a/mou) |F. O Yol

A4, 3 ﬂ/mo/
b. Thereis 3.10 x 10* mg of sucrose in a Snicker’s bar. How many molecules of sucrose is
this?
210x (0 mﬂ (12 H_ZZ_Q_, (.02x10%molecul €S Cz@ao)
00% mg 2%? 33 CoH0, ol C,Hs 0

=545 x]0 mOM(‘,LU(% CI'LHZZ—Q]

6. (10 pts) Doctors recommend soaking sore feet in a solution of Epsom salt, also known as
MgSO..
a. If you want to prepare 3.00 L of the soaking solution with a concentration of 0.750M,
how many grams of MgSO, should you dissolve in water? (MM of MgSQ, = 120.37

gmo) 3.00L (©.F50mp! /| ??2’

F50mo) 1480y , 120 ZHgMaly = 97 ) 4 Mg SO
so01, DR S g = 2730

b. What volume of the 0.750M Epsom salt would be needed to make a 1.00L solution with
a concentration of 0.450M? (hint: you do not need anything from 6a do complete 6b)

Vil Md‘\\ = \/conc; Menc
(100 V(0 450M) = V.o (0.750M)
Vige = 0000 L



7. (15 pts) Estrone is a female sexual hormone that occurs in the urine of pregnant women.
Elemental analysis of estrone gave the following percent composition: 79.96% C, 8.20% H and

11.84% O. AsSume 100.0

a. Determine the empirical formula of estrone.

9.9 C, _Imol & = | {,58mol C
¢ 200 |

| mol F _ 8.1%mo) H
8.206HXT%§%/8

N.edq Oy 1mol O 0. F400mel O
3 IQ)DOjO
Loy O

Corss s Og 00 =
07400  p7900 0. F400

b. If the molar mass of estrone is 270.36 g/mok what is the molecular formula of estrone?

9(1z.0 3lmol) + 1 (10089 mol)+ 16.009)mel = 1% 5 .3_ %o

M 276.3b 3o - 7
MM of EF 135 29 /mo] Cie HQQOQV

8. (10 pts) In photosynthesis, plants convert carbon dioxide and water into glucose, C¢H 0. If a
plant consumes 37.8 g of CO, in a week, what mass of glucose is produced? (MM of CO, =
44.01 g/mol, MM of C¢H ;204 = 180.2g/mol)

6CO; + 6H,0 > 60+ C¢HipO6
3?83, ?7?

mol €O Jol Gl 180 20, Cotha )y
tit.o IJCD lomol CO, | mo | C,ﬁlth@b

37 99 00, «

=258 C H O,



9. (15 pts) Hydrochloric acid reacts with magnesium metal to form magnesium chloride and
hydrogen gas. What mass of hydrogen gas is produced if 0.220L of 0.550M HCl is allowed to

react with 1.25g of Mg? (MM of H, =2.016 g/mol) | Q Pﬂj b lGn/)

2HCI + Mg > H, + MgCh

(927201 :.253(”3 77
0.550mapcl Y
L
0.550 wmo] HCY J_Y_@D’I_H_;,_, ZL’D)QQHL 0. | XA

254 Mg Lm0 Lol He 5'7—9&”—914—2: @
J 2»},619% | mol mﬂ ) mo) Hy

10. (10 pts) The titration of a 15.0mL sample of an H,SO4 solution of unknown concentration
requires 22.87mL of a 0.198 M KOH solution to reach the end point. What is the concentration
of the unknown H,SO4?

H,S0,4 + 2 KOH > 2 H20 + K,S0,
15.0mL Ad.BImL

770 H804 019 B mol KOH-
L L

-3
0198 mol KOW \mbl H2S0y— 2. 94,4 x 10
X ,

3Bt mlx ‘D:’DML L 7 mol KOH mol HZ$04

230t x 0 %ol HS0 1000 mL 5 m H, SO
15,0 mL- L



