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TEST #2

AH= - Q ' THERMODYNAMICS

AH=+ (B)

Each of the following examples involvgé change in enthalpy.
If the change in enthalpy is positive, label with an A. If
the change in enthalpy is negative, label with a B. Do not
guess! For every two wrong aﬁ.”“ ers, one mark will be

subtracted. . _ AH= - @
_@_ The lake thaws slowly in the spring.

When two particular solutions are mixed together the
average temperature increases

In a fission reaction , the total mass of the products is
significantly less than the total mass of the reactants.

Sulphuric acid is dissolved in water.

The products of a reaction have greater attractive forces

than the reactants.
£) @ After é reaction, the forces of attraction between the

9)
h)
i)

3)

. atoms involved has undergone a net increase.
B
H H.0(g) + C(s) = CO(g‘) + H.(g) 4H = 31.4 kcal

@ Photosynthesis

The formation of water from its elements at 25 C and 1
atmosphere pressure.

The condensation of any liquid.

The following questions will be graded according to presentation
for a total of ten marks!!!! You should have adequate time to
consider your approach to presentation. ' '
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Use heats of formation directly (i.e. not Hess Law) to
calculate the heat of reaction for:

3Cuo(s) + 2NH;(aq) ==> 3Cu(s) + 3HO(1l) + N.(g)

Use your answer to determine:
a) the heat released if 500 g of Cu(s) is recoverd

b) 1.5 L of nitrogen gas is recoverd at §.T.P. (22.414 L of
gas = 1 mol of gas) :

‘AH: [3AHC»\(§)+ 3'QHI’( ,002) + 4H~ (3)-] [SAHQ.LO( ) + QAHNH mg)
AR [3¢0) + 3 (~é8.3eel) y (6) FL3(-370 1) +2 (9.3 keal) |
AH= =59.0 kel

A = -aH
Q = 55.0keel, ( frtle rpaction as wiikt)

a) 500g y Imll 55.0ked _
= |y
63559  3mok Cy &'2’““(’

D) 1.5Lx ImolMoy 55.0keal _ 3. 0y 0
22.414L  [mef N,




3. 30 L of water in a bomb calorimeter is warmed from 20.00 °C to
23.94 °C when 10 g of butane (CH,,) is reacted with sufficient
oxygen to allow complete combustion. Use this information
plus appropriate heats of formation (i.e. values for carbon
dioxide, water and oxygen) to derive the heat of formation for
the compound butane. Check this answer with the heat of
formation value for butane found in the table to see if the
information in the question is correct.

Q =me aT

0 = 30000, 1,600l x (23,04 - 20.0)C_
Q = 11%20D cal

QR = 1152 kead

/18, 2 keal X 5&/4‘3 Cy Hro 3537.2.M/M
By Cubo ol 4 By

Al =~ &
AH= '6372u4ﬂ

o C‘fubgp-f 50 77 4(;0@4,5%420(3) q_- 657 zw

!’“’i-“
e

AH - [;‘7‘0"50 X 60"4“ o(f}] ['GHC.,.H a f/ AH,, @77
68720t 7 [ H (-3 0keal) + 5453 ke 1-186 o +300) T
AAC,*H“, = "30&5[%[

7 k .
D é,\i‘ N ‘)
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4, Use Hess’ Law to determine the heat of formation of p-
nitrotoluene (C,H,0,N) given:

® CH. (1) + HNO, (1) ==> C,H,0,N(1) + H,0(1) 8H = -47.25 kcal

@ GH,(1) + 90,(g) ==> 7C0,(g) + 4H,0(1) AH = -943.1 kcal

® NO.(g) + H,0(1) ==> HNO,(1) +%H.(9) AH = 18.8 kcal
Table values for the formatlon reactions of CO,(g), H,0(1l) and
NO.(g)
® Cco s O > €O gy - AW -q4.0ked
@ Hycar + '/201(3) - H,0 (0} OH > - 683 [CJ
<5‘>+ o 244) -> NO 2 <9 AH = +8 ) kead

Ford 7C e 7/1(-{1(3) - 02@ v Bl cqr > CH;0, M) 4H =72

O D + HOSTT s 0,00 HOTE]  alle 47250l
Jor %‘3’” HHATE) > C, HpbtT + 90575, AN TH3 kecad
O M0ptG) s Bt > MOAT] 4 M) A 17,7 ks

7x® TCw® « 701® = Jcord) AH= ~658,0 ol
4@ BB, 3) 2/{) —> K607 OH= = 273.2 keok
| @  HhNcq) s 2 () —> A/)Qi/) CAH= + 8 kel

7C 1+ U, (3)4-02(3)4- N, (3) - 67H710245(f)

AN~ -, 5 kel



