Basic Chemistry & Biochemistry Unit Review

NAME: Period: Date:
A. Using the vocabulary terms in the following list, fill in the blacks in the statements below.

Element/ neutront” compgund atom” hydrolysi¢” nucleus pH/ nucleus «
Atomic numberv” inor'ganic/ ionic bondingi/ polymer‘/ covalent bonding .
‘Tsotopes~” polysaccharide~” dehydration syn‘rheS|s/ mass number—”  proton+”

Acids v disaccharide.”” monosaccharide u/ reactants v electront”

1. A subftance that cannot be broken down into other-substances by ordinary chemical means is a(n)

et
2. A substance formed by the chemical combinations of two or more elements is a(n) % pl ) )l/-]d .
3. The basic unit of structure of all elements is the m

4. Atoms are made up of three types of particles: DMDHS 6,’ (),(j‘ﬂ)mg and
neunnsS

5. The dense central portion of the atom is the NU C\ &U\S

6. The number of protons in the nucleus of an atom is the (jdLDm l(\, ﬁ of the element.
7. The number of protons plus the number of neutrons in the nucleus of an atom is its
N ASS JEF

8. Different Vjetles of the same elements having different numbers of neutrons in \ their nuclei are called

ﬂSDﬁ)

9. Chemwal bonding in which there is a transfer of electrons from one atom to another is a(n)

1ONIC dtna

10. Chemical bo 111d1ng n whlch there is a sharing of electrons between atoms is a(n)

COVALeNt bonding

11. Measurement of the hydrogen ion concentration of a solution may be glven in terms of O H’

12. Glucose is a W\(\Y\DSCA ( C\/\CLH d& , maltose is a \SG (Cy\ Vg OL”
starch is a O )\U\SQ cenanrde

13. The type of reactlon by which proteins are synthesxzed is (jP h( )\d,Y[I "h ( \l/] 3(_)25 n‘t’ W\y 5
14. The type of reac’non B which carbohydrates are broken down is

N LOIS
15. Large molecules made up of chains of repeating units are D \l U( \WY\S
16.__N0OY B\CU’\ IC compounds do not contam carbon.
17. O CLS are substances that fall between 0-6.9 on the pH scale. [«
18. Substances to the left of the yields arrow in a chemical equation are called Ye ( ( +ﬂﬂ+ \>




B. Place the letter of the definition in the space to the left of the term it defines.

[:\’ 1. amino acid A< Type of reaction by which complex molecules are synthesized
from simple molecules
(_ 2. enzymes BT A substance composed of similar repeating units.
F 3. nucleic acids ~€. Proteins that act as organic catalysts.
= 4. unsaturated fat P Digestion is accomplished by this type of reaction.
& J 5. amino group JE-COOH
D 6 hydrolysis ~FRNA and DNA
£ 7. carboxyl group 6 Alcohol found in lipids.
8. dehydration synthesis ~ ~H.Monomer of proteins
& 9. glycerol ~¥A lipid containing 1 double bond between the carbon atoms.
5 10. polymer &FNH,
C. In the answer space for each question, write the letter of the choice that best completes the statement.
d 1. An atom has 14 electrons. Its third energy level has electrons. (a) 1 (b)2

(©3 (4

(2,) The part of an enzyme that attracts and holds the substrate is the _Cﬁ (a) substrate site
(b) Coenzyme  (c) active site  (d) competitive inhibitor

3. Unlike carbohydrates and fats, proteins contain d atoms. (a) carbon  (b) oxygen (c)
phosphorus  (d) nitrogen

d 4. How many electrons can a carbon atom share? (a) 1 ()2 ()3 (d)4

C/ 5. The nucleus of an atom contains (a) protons & electron  (b) neutrons & electrons
(c) protons & neutrons (d) only neutrons Cl

(. 6. ApH of 7 indicates a (a) strong acid  (b) strong base (c) neutral solution  (d) weak base

o\/\ Organic compounds always contain (a) oxygen (b) proteins (c) nitrogen  (d) carbon

C s Carbohydrates are composed of (a) carbon, nitrogen, and oxygen  (b) nitrogen, oxygen, and
hydrogen  (c) carbon, hydrogen, and oxygen  (d) sulfur, nitrogen, and carbon

( | 9. Glucose and fructose are both (a) monosaccharide  (b) disaccharides  (c) polysaccharides
(d) starches

b 10. Maltose and sucrose are both (a) monosaccharide  b) disaccharides  (c) polysaccharides
(d) starches ’

(__ _11. Monosaccharides join to form disaccharides by (a) hydrolysis  (b) hydration
(c) dehydration synthesis (d) dehydrolysis

(1 12. Disaccharides are broken down into their component monosaccharides by (a) hydrolysis
(b) hydration  (c) dehydration synthesis (d) dehydrolysis

C/ 13. Cellulose and glycogen are (a) proteins  (b) fatty acids ~ (c) polysaccharides
(d) disaccharides

O\. 14. Simple lipids consist of (a) three fatty acid molecules and one glycerol  (b) fatty acids only
(c) glycerol only (d) amino acids



<

(L 15. The bonds between amino acids in proteins are (a) peptide bonds  (b) unsaturated
(c) hydrolytic  (d) carboxylic

C s Enzymes are (a) carbohydrates  (b) lipids (c) proteins  (d) hormones

@b 17. Enzymes (a) decrease reaction rates  (b) increase reaction rates  (c) are involved only in
synthetic reactions  (d) are involved only in hydrolytic reactions

CL 18. Nucleic acids are composed of (a) C, H, O, N, P (b)C,H,O,N (c)C,H,0O,N,S
(dC,HO

b 19. DNA (a) is the site of protein synthesis  (b) contains the hereditary information
(c) is found only in the cytoplasm  (d) is found only in the animal cells

N
C 20. RNA is involved in (a) lipid synthesis  (b) carbohydrate synthesis  (c) protein synthesis
(d) DNA synthesis ‘

@b 21. How many water molecules are present, in the following chemical equation? 2H,0 =>2H, + O,
(@)one (b)two (c)three (d) none

@ d 22. How many hydrogen atoms are present, in the following chemical equation? 2H,O >2H, + O,
(@ one (b)two (c)three (d) four

C/ 23. consist of the majority of fat in an organism.  (a) saturated fats  b) carbohydrates
( (c) triglycerides  (d) unsaturated fats

D. Identification: Identify each of the following types of monomers or polymers.
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Biochemistry Review Worksheet So @
/ '» \G
Directions: Answer the following questions completely and concisely. Q= - 7

1. List a kind of food that contains these polymers.

a. Proteins:_ 20k, douv L .
b. Carbohydrates: ~F\/\ nes e —PaSHa
c. Fats: W\QOH". LS, NUES

What are the elements that make up all carbohydrates? ke H O
a. What is the specific ratio of hydrogen to oxygen? AH 2| l)

Monosaccharides, disaccharides, and polysaccharides are a type of what macromolecule? _{ ‘CU/ b
What are the monomers of carbs.? 10N OS ac Ch ar (ﬂéﬂ
What is the function of carbs.? G)U\ 84 (),}K\U/Og bulf ( S\ﬂb\/+ “'Cl/ vy ~aYdhr o lFSS)

Write the formula for monosaccharides C U} H I D@o

Write the formula for disaccharides C | }'\ A3 O'l

What are the monomers of proteins? &YY\\ N AC d §

What are the elements that make up all proteins? C H O ]\I/

What is the name of the bond that joins together amino acids? PF %D'hdﬁ bbﬂd
What are 2 functions of proteins?

e Gy ervm rywn (Cenzgmas)

b. ___DUINQ] repaiy ¢ 115

What are the monomers of a lipid?___| ﬂ )H (er (}) ¥ I WC&HLL aUdf
What is the common name(s) given to llplds? /hrl /J \ u Cm dﬂ 7C6L+\S

What are 2 funct|?ns of lipids?

o DALY LNere ;,sw‘m
b. _DUHA cel)l vmbinnas

MakL hormongs

What is the dlffere'ﬁce between a saturated fatty acid and ar%/nsaturated fatty aC|d7

Serurg cU) single bondS n Slid
CNSIRAK] - 207 e ol onds) cufved ¢ chain,

Identify the following functlonall groups:
hquid

a. —OH __ lnudviVuy
b. —NH: __ (PYVWIVID
c. —COOH f-mbp\/%d
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26.

27.
28.

28.

30.

Define isomer. @JQLQ@D‘)D‘?CUJK\ with same. chem Wcofmum
b ferert shrochura)  formuda

What is the dlfference be!Teren a hydroly5|s reaction and dehydration synthesis?

dio 5@ reaks o polymerS 5 KO addud
'5~ dS polymars ) vermows HQD

Provide an example of a dehydration synthesis reaction below. Hint: you should have 2 reactants and 2
products and you do not have to draw the structural formulas.

C(OH 12 Ob % C(o H{a[)(a —= C;@Hm@n K s H&D
Gueose + foetose —— 5 mavtose +waker

List the 5 elements that make up most nucleic acids H D N LD
What is an essentlal amino

AL LA ed Ry ; must conswmer: cannek make

What type of polymer are enzymes? //UY\ ' HD /1 U 0’

What are the monomers of nucleic acids? ﬂuf (0 ()Jﬂ /ﬂ/ l\
What is the function of DNA? F DV)TW\‘ m ( /DL‘@UU Wdﬂ/)

What is the function of RNA? fYYULL D}/Z D)fﬂ] )’U

A compound that consists of only hydrogen and carbon would be called a(n) h Jf i O Cﬁl)/ bOV)

Which macromolecule stores more energy, fats or carbohydrates? WC&B

What macromolecule would most likely be represented by the following formula, Cs7H11006? How do you
ot Fok (hprd) ey
“eptouns on'ly 3 .
O vond 1S 7 \ o G H
Below is the structural formula for an amino acid. Circle and label the 2 i

functional groups. Also write the chemical formula.

Circle the peptide bonds.




, e
ORGANIC MOLECULES W@RKSH]E]ET%/

Name: Period: Date:__
Part 1: CARBON: Answer the following questions.

1) All organic compounds contain C, ~ ‘H

2) In order for a carbon atom to be considered stable it needs to form 4 covalent bonds.

3) Compounds that contain only hydrogen and carbon atoms are called & !! ﬂ( i | Z )( 48 12<)I’U

4) The following structural formulas show four different compounds of carbon and hydrogen
(hydrocarbons). Below each structural formula, write the chemical formula and label any

double and triple bonds. d\ 0\\\0\6 ‘m‘(\d

N T
H—C=C—H Lo >:=(I:_(I:_H H—~C|—lC—I--l
ple H N H H

1. CQFL} 5 C%Hb 5 CQ 'H'(a

Part 2: CARBOHYDRATES: Answer the following questions.

1) What atoms make up carbohydrates? C/ \%O

2) What is the ratio of hydrogen to oxygen atoms present in all carbohydrates? 2 /|

3) What are the three types of carbohydrates?

.. _onpsaccharide
b (Ll 'SGLCChdﬂ de
-, Polcdfsa conandy




Part 3: MONOSACCHARIDES & DISACCHARIDES: Answer the following questions.

1) What are the monomers of carbohydrates? VY\DHDSQCCh CLﬂ dﬁf ‘

2) What is the difference between monosaccharides and disaccharides?
di= 4 monosacchandes gouwed — ™MONo = |

3) What are the three examples of monosaccharides?

. _GLLIONC

. ructose

’ %ata_c@ 4
4) What are the three examples of disaccharides?

.. _ SULID

b, MNaDSL

. _lactog.

5) Look at the structural formulas below. These three sugars all have the same chemical
formula (CeH1206).

a. Are the structural formulas the same? n()

b. What do we call compounds that have the same chemical formula, but differ in their

DN S

‘Glucose -

6) Monosaccharides all have the same formula: CeH120s. How can you write this formula in the
simplest form (reduced) that illustrates the proportion of elements in monosaccharides?

C LN

N\ A O{U




7) Below is an example of dehydration synthesis. In dehydration synthesis, a hydrogen atom
from one molecule joins with a hydroxyl group (-OH) from another molecule to form water,

—~ leaving two molecules bonded to the same oxygen atom. For example, when glucose and

‘ fructose combine by dehydration synthesis, they form sucrose and water.

2 C,HZOH
O O
H
OH
HO CH,OH
CH H + HO0
glucose fructose sucrose water

8) Below is an example of hydrolysis. Complex organic molecules are broken down by the
addition of the components of water — H* and OH..
CHQOH CH40H
| oy  CHOH u

.rH J H
i O
Turertase -
H l OH +HO —— i/gH H + KH B”ﬁ“l
& —0 CHQOH B CH,OH

H OH H

Sucrose : Glucose Fructose
water

9) What are the products of the hydrolysis reaction? @(LUCD ¥+ Hudoe

10) What are the reactants of the dehydration synthesis reaction? ollleose  + R’U e

11) How are the reactions in #7 and #8 related?__()DDOS - ¢ ore brealls
o sucose (#7)  bther mals suerose (47)

12) What is the chemical formula for disaccharides? C |9 /\9} O

13) Why is the chemical formula of dlsaccharldes not double that of the monosaccharldes?

e, HaO 1S removed in
mtwﬁo st an oo &ﬁﬁgh %

14) In what life process does hydrolysis occur?




15) Look at g‘he three reactions below. Which reaction(s) is hydrolysis taking place?
P
a. How do you know?

01 e addud 0S axeadan

16) Look at the three reactions below. Which reaction(s) is dehydration synthesis taking place?

w mowdosmimont 30 15 peirgy removed 5 s a product-

CH,0H CH,0H CH,0H CH,0H .
0 0
H \\H H H H H H H
H H
B g Ky = Ko oy g0 + Hy0
HO O OH HO OH
OH H OH H OH H OH
A Glucose + Glucose = Maltose + Water
CHZCIH CH,0H
H,0H L
CHZDH KH >| CH, H \T
OH }—ao H
OFZHE OH HO 0" N\OH H + Hy0
9 H OH
OH H
H H H OH
H OH H CH
B Galactose + Glucose = Lactose + Water
CH,0H : CHZUHO
" 0_ py CHoOH \H H (
H + H,0 =t OH
OH H H HO 2 H
HO 0 CH,OH HO
H OH OH H H OH
C Sucrose + Water = Glucose + Fructose

17) What are the common names for sucrose and lactose? ﬁi@(&f / M ’ Jf \(/ pXCU/
1 Wt pohides? AN OMSacchanAL 0l ) TDMW#

19) What substance would the repeating umt that makes up starch, cellulose, and glycogen?

monpsacchard
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Biomolecules Worksheet

ART 1: IDENTIFYING FUNCTIONAL GROUPS: A functional group in a molecule gives the
molecule its distinctive properties. Find the functional groups in the following structural
formulas. Circle the functional group(s) and write the functional group name(s) on the first line.
Then write the chemical formula on the second line.

H H ,
= HO
C—0C—H "Cf N
& ®
OH) H :

»._cocbodly | Qunin
(3 HS OQI\)

7=

H\ 'Il v/,o 7
/N CI:—.— ~

H CH OH

arbotly 4._Qnano [ Corborl | Wleohd
C'g H/] OgN

H
|
H C
!




PART 2: MONOMERS & POLYMERS: Monomers are the repeating units that make up a
polymer.

: MONOMERS (building blocks) - -~ : .  Atom present

Carbohydrate {’Y\DY\DS &Cdf)[u ) d ¢ CHO

e | i add | eion (9
Lipid %MC@U 4 3 C%dlj C HO

Nué_leic Actd : HUQ C/I KOhdﬂj ‘1 QHONP

PART 3: BUILDING A MACROMOLECULE: All living things make large molecules, called
macromolecules, from smaller molecules. Macromolecules can be made from a few repeating
units, or can be composed of hundreds or thousands of smaller molecules. Each macromolecule
has properties quite different from the units of which it is composed. Study the diagrams
below, which show carbohydrate molecules. Beside each molecule, write whether it is a
monosaccharide, a disaccharide, or a polysaccharide.

CH,0H GHOH
HO - O\ H
I~ H |
N, OH H /i CH,0H
H N i/ OH :
| i H OH HO H
H OH
Glucose Fructose
subunit subunit

1 monpSaccharide o disacchande




CH,OH CH,OH

Up to 1000
_ - =ormore
maonomers

H OH H OH H OH

Glucose Glucose Glucose
subunit subunit subunit

3. f@‘)h\\ 2,\% acchari de

4. What is the function of #3 in our bodies?

Shed energuy (short %Um)

5. After you eat carbs. and the immediate energy requirements of all your body's
tissues have been met, the excess glucose in your blood will be converted into

a) If all of your glycogen stores are full and you still have eﬁesiyucose in your
bloodstream, the remaining glucose will be converted to __ OC .

~o. What is the name of the chemical process that joined the disaccharide and the
polysaccharide? d@ﬂ%d«v o oY) S%H H VAYS)

PART 4: DEGREE OF SATURATION: Each of the following structural formulas shows a fatty
acid molecule. On the line, identify the fatty acid as saturated, unsaturated, or
polyunsaturated.

ot SG‘TU(&M

H H H H H H H H

H H H
i ] i I ] i 1 I 1 1 1 /
Helfmf—f— Q=== =0-5—C—C%
1 1 | i 1 1 1 I 1 I 1 N
H H H H H H H H H H H OH
H H 0 .
| |
Cw B ioiler e polyunsatiiakl
T T Lo 4c—c—c/ Q 5 |
== L
B o = L H H O
\ I | J- H H
~— H H H




HHHHBHHHHHAH H oy 3.(1&(\&(}{’0)((}'@

N T T T T T B O A P v
H-£-C-C-C-C-C-C-C-C=C-p_ S 1 f'"#},

I T T A O T Y AP

HHRHHHBHHE  wy [ Cp =0

4. Definea sam\;cged fatty Bcéc]i—.\l;ovide ohe exampi;e of a Sahiif;ed fam acid. .
! Tl eery Coypory =SHYaignT cnain —
S o raem e :
ex—nalucendey Such as boter (dlauny, + ea
5. Define an unsmdgelél)‘ fgff’;]ag? PrO)%igocn?exgrﬁ%le Q%fr\“ﬁgaf’u% f‘b Tytcw&+)
- one louble pond berweery Carbons- curve chawm
quid © room fmp  ex- pil

6. Define a polyunsaturated fatty acid. ]
[Tuliple devle \oonds

PART 5: SYNTHESIS-ANAYLZING MACROMOLECULES: Study the diagram below and
t+hen answer the following questions.

H H 0 H R OH H H o0 H R OH
N |7 N N | 7 N |/
N—C—C N—C—C +  nN—Cc=C 4+ N—C—C
VA N + VA BN VA N VA N
H R OH H H 0 H R OH H H O

A0 T A ]
N—C—C@N—C——C@N—c——c/ SN—C—C + 3H,0
| A A | 20 AN
R H H 0 R H H 0

q |
1. What are the reactants? B ominp  qo CU
2. What are the products? Pd&?ﬂf pﬁd€ & PY()-}O N EHQD

8. What chemical process occurred in order to create this protein? d@hl VJ (Oﬁ(m

= Syt




a. How do you know? bQ H&O iS &PMU& :Y/em&/{d gﬂ?{ﬂm

4. Circle the peptide bonds. How many peptide bonds are present? 2

5. How many molecules of water are produced in order to form the peptide bonds?

§

6. If a protein contained 200 peptide bonds, how many molecules of water do you suppose
would be required to break i+ down into its components? __ =200

7 What is the ratio of molecules of water to the number of peptide bonds?

1] (4ol Pﬁpﬁdﬁ bonds= # of amino acld3~—i>
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