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Energy and Chemical Reactions Reading Assignment
Date: Hour:

Adapted from “Energy and Chemical Reactions” ModBiinlogy by Holt, Rinehart and Winston

Living things undergo many thousands of chemieattions as part of their life processes. Many
reactions are very complex and are interrelateayltmng a multistep sequence. Other reactions atreer
simple. The one described in Figure 2-7 takes glageur blood.

Carbon dioxide transport

* Transported in blood as hydrogen
carbonate ions

* Carbonic anhydrase catalyses the
reaction

€0, + H0 > H,CO,

Figure 2.7

The reactants are shown on the left side of thatsan. In this reaction, the reactants are, @l
H,0. The products of the reaction are shown on titg side. In this reaction, the product igDs. Notice
that the number of each kind of atom must be theesan either side of the arrow. In a chemical ieact
bonds present in the reactants are broken, theealsrare rearranged, and new compounds are foretbe a
products. The arrow indicates that the chemicalti@a goes to the create a product. Carbon dioxéate
water can combined to form carbonic acidCBs.

What is the product in the above reaction?

What are the reactants in the above reaction?

Much of the energy your body needs is providedimars from foods. Your body continuously
undergoes a series of chemical reactions in whighrsand other substances are broken down to carbon
dioxide and water. In this process energy is reledsr use by your body. Chemical reactions thablive a
net release of free energy are called exergonaticess. Reactions that involve a net absorptiofiesf
energy are called endergonic reactions.

The prefix “exer” in exergonic is used to meanehergy is moving which way?




For most chemical reactions - both exergonic arttéegonic - to begin, energy must be added to the
reactants. In many chemical reactions, the amduenergy needed to start the reaction, called atiti
energy, is high. Figure 2.8 shows the activatiogrgy for a hypothetical chemical reaction.

What does the word hypothetical mean in the abexeesce?
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Figure 2.8

What is labeled on the y-axis in Figure 2.8?

What is labeled on the x-axis in Figure 2.8?

Certain chemical substances, known as catalgstace the amount of activation energy that is
needed for a reaction. A reaction in the presefitigeccorrect catalyst will proceed spontaneouslyith the
addition of a small amount of energy. Enzymes argmgortant class of catalysts in living thingssigle
organism may have thousands of different enzynee) ene tailor-made for a different chemical remscti

What does the word “spontaneously” mean in the alsantence in regards to the reaction?

What do the authors mean by the statement “tailadearfor a different chemical reaction™?

You know that there is a constant flow of energp iand throughout living things. Many of the
chemical reactions that help transfer energy imgdjthings involve the transfer of electrons. Thesactions
in which electrons are transferred between atom&m@own as reduction-oxidation reactions, or redox
reactions. In an oxidation reaction, a reactarddame or more electrons, thus becoming more pesiti
charge. In a reduction reaction, a reactant gaieson more electrons, thus becoming more negative i
charge. Redox reactions always occur together.dgation reaction occurs, and the electron givetoyip
one substance is then accepted by another substeaceduction reaction.

Why does a reduction reaction always accompanyatation reaction?




