CHEM 101+103 FIRST SEMISTER 1431-1432H
FIRST EXAM SOLUTIONS

1. What is the mass (in grams) of 1.1x10* atom of gold (Au)?

A) 2.2 B) 28 C) 3.6 D) 39

SOLUTION

22
m=nxM=—xM=— _+197=36¢

Na 6.022 x 1023

2. How many hydrogen atoms are in 5.37 g of (NH4);PO4?

A) 1.8x10% B)  1.8x10*
C) 2.2x10% D)  2.6x10%
SOLUTION
1 mol (NH4)3PO,4 contains 12 mol H
% 0.036 mol (NHy);PO4 contains n mol H
N n=22¢%12_ 45326 mol
N =n x Ny = 0.5326 x 6.022 x 10 = 2.6 x 10 atom

3. How many moles are in 1.0 kg of pure table sugar C;,H»,0¢?

A) 2.92 B) 3.32 8] 3.64 D) 4.16

SOLUTION

4. The percentage by mass of nitrogen in Bi(NO3); is:

A) 7.36% B) 10.64% C) 8.54% D) 9.75%
SOLUTION
_ massof element ﬁ _ °
" mass of compound ~ 395 x 100 =10.6%

5. The combustion of 1.031 g of an organic compound that contains only
carbon, hydrogen and oxygen produced 2.265 g of CO; and 1.236 g of H,O.
What is the empirical formula of this compound?

A) C;H4O B) C3HsO C)  C3Hz0 D) CH,O
SOLUTION
M 12
Cinass % X Mg, = v x2.265=0.6177¢

My _2 _
Hinas oo X M0 = 15 10236 = 0.1373 ¢

Chmass = Mcompound — (Cmass 7_ Hmass) = 1.031 — (0.6177 + 0.1373) = 0.276 g
C : H :0
0.6177 _ 01373 _ 0.276

12 " 1 ‘16
0.0515 : 0.1373 : 0.01725




3 : 8 : 1
C;HgO

6. An element "X" combines with oxygen to form a compound with formula
XO,. If 6.7 g of this element combines with 3.9 g of oxygen, what is the atomic
mass of this element (in a.m.u.)?

A) 55 B) 40 C) 65 D) 48
SOLUTION
X + 0, — X0,
1 mol Imol
39
. Ny P 0.122 mol
my 7
M"_n_x_ E—SSAMU

7. What is the theoretically yield (in grams) of copper Cu when 18.1 g of NH; gas
and 90.4 g solid CuO were allowed to react according to:
2NH;3(g) + 3CuO(s) — 3Cu(s) + Na(g) + 3H,0(g)

A) 48.7 B) 63.6 0) 68.5 D) 72.2
SOLUTION
2NH;3(g) + 3CuO(s) = 3Cu(s) + Na(g) + 3H,0(g)
2 mol 3 mol
181 90.4
7 =1.065mol FSS =1.136mol
BES0532 T0=0.379

CuO is the limiting reactant
2NHj3(g) + 3CuO(s) - 3Cu(s) + N2(g) + 3H,0(g)
3 mol 3 mol
1.136 mol 1.136 mol
Mcy = Ney X My =1.136 X 63.55=72.2 ¢

8. What is the percentage yield of lead (Pb) if 50.00 kg of PbO are reduced by
heating with excess carbon and 40.75 kg of lead are produced according to:

PbO(s) + C(s) = Pb(L) + CO(g)

A) 75.88% B) 87.79% C) 90.32% D) 94.65%
SOLUTION
PbO(s) + C(s) — PblL) +CO(g)
1 mol 1 mol
150099 _ 224 mol 224 mol
223i2065 1.136
'T =0.532 T =0.379
. 19 _ mpp _ 40750 _
actual yield = Mpy, 2072 196.7 mol
. __actualyield _ 196.7 _
yield percentage = teoretical yield x 100 24 x 100 = 87.8%

9. How many milliliter of water must be added to a stock solution of 6.0M HNO;3
in order to prepare 900 mL of 0.5 M HNO; by dilution?

Y



A) 825 B) 850 8] 780 D) 800

SOLUTION
M xVi=M; xV,
v, _ Mg xMp _05x900 _ o
My 6

Vi,0 = V2-V1=900-75 =825 mL

10. What is the percent H,SO4 by mass in a 6.0 M H,SOy4 solution that has a
density of 1.34 g/mL?

A) 27.83% B) 32.74% 8] 43.92% D) 78.25%

SOLUTION
mHZO = nHZO X MHzO =6 x 18 =588 g
Mgolution = Vsolution X dsolution =1000 x 1.34 = 1340 g

H,S0,% = —125% » 190 =228 » 100 = 43.88%

Mgolution 1340

11. A sample of Cl, gas occupies a volume of 5.0 L at 25°C and 15.0 atm.
What volume (in L) will this sample occupy at STP?

A) 68.7 B) 528 C) 406 D) 284

SOLUTION
M; xXV;=M,; xV,

PIXV1=P2XVZ,V2=P1XV1XT2=15>(5X273=68.7L
Ty T, P2 xTq 1x298
12. A tennis ball has an internal volume of 145 m-L and contains 0.366 g of

N, gas. What will be the pressure (in atm) inside the ball at 25°C?

A) 1.8 B) 2.0 Q) 22 D) 24

SOLUTION

M; xVi=M;, XV,
nxRXT _m XRxT 23 50,0821 x 298
v v 0.145

P

=2.2 atm

13. What volume of oxygen gas at STP would be needed to react completely
with 20.1 g of aluminum (Al) according to:

4Al(s) + 302(g) = 2AL05(s)

A) 10.8 L B) 125 L C) 143 L D) 155L
SOLUTION
4Al(s) + 30:(s) — 2AL0;
4 mol 3 mol
201 _ 0.745 mol n
26.98
=743 _ ).599 mol




y = X RXT _ 3 XRXT _ 0599 x 0.0821 x273 1225 L
P v 1
14. What is the molar mass (in g.mol ™) of a certain gas if its density is 1.57
g/L at 25°C and 1.2 atm?
A) 71 B) 44 O 32 D) 28
SOLUTION
d X R XT 1.57 x 0.0821 x298
PM =dRT,M = T~ " =32 g/LL
15. What is the root-mean-square speed of a neon Ne atom (in m/s) at 27°C?
A) 450 B) 498 8] 585 D) 609
SOLUTION

\/_ ’SR ’3X8314X300_6089m/s
0.02018




