A-LEVEL CHEMISTRY « HOLIDAY HOMEWORK {&#fE\

5 Enthalpy changes — Part 1

Name: Class: Date:

Vocabulary &)

Write each word three times. 4G4 EIRFIE =ik .

English E:p'e Write it 3 times (English)
exothermic A
endothermic % 4

enthalpy change 578
activation energy JH{LEE

bond energy HHE

Recall

At IGCSE you learned that reactions can be exothermic Jit# (give out heat) or en-
dothermic W# (take in heat). Now we measure that energy and give it a symbol.

o The energy change at constant pressure is the enthalpy change #5745, AH.
o We can read it off an energy diagram, or work it out from bonds.

Nothing here is harder than IGCSE — it just adds the symbol AH and the bond method.

New ideas

Read these first, then do the Practice.

B ] Exothermic and endothermic

« exothermic J# — gives out heat; products lower than reactants; AH is neg-
ative.

o endothermic I # takes in heat; products higher than reactants; AH is
positive.
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energy A energy A

reactants products

products reactants

>
T

\/

exothermic (AH < 0) endothermic (AH > 0)

The height of the “hill” is the activation energy {iftfig — the least energy needed
to start the reaction.

B 2 Energy from breaking and making bonds
« breaking a bond takes in energy.
« making a bond gives out energy.

AH = Z(bonds broken) — Z(bonds made)

The bond energy #f is the energy to break one mole of a bond (always positive).

energy

atoms

break (in)
make (out)

reactants

products

Worked example. Hy + Cly — 2HCIL. Bond energies: H-H = 436, C1-Cl = 242, H-Cl
= 431.
AH = (436 + 242) — (2 x 431) = 678 — 862 = —184 kJ mol ™.

Watch out: use AH = > (bonds broken)—) " (bonds made) in that order. A negative
answer means exothermic — more energy is released making bonds than is taken in
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breaking them.

Practice
Try these in order.

5.1 State the sign of AH for (a) an exothermic, (b) an endothermic reaction.

5.2 In an exothermic reaction, are the products higher or lower in energy than the
reactants? 1]

5.3 What is meant by the activation energy? 1]

5.4 State whether (a) breaking a bond, (b) making a bond takes in or gives out energy.|2]

5.5 Use bond energies to find AH for Hy 4+ Br, — 2HBr. Bond energies: H-H = 436,
Br-Br = 193, H-Br = 366. (3]

5.6 Challenge. A reaction is found to have a negative AH. Explain what this tells you
about the energy released in making bonds compared with the energy taken in breaking
bonds. 2
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