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Chemical Science

1. When an atom loses an electron:
C@ a positive ion is formed
b anegative ion is formed
c the atomic number is changed
d  the mass number is changed

Explain your answer
eleclrons are negadively chared. Lﬂosmﬂ
. p :
an_election ma¥es 1he oot more ‘Oosr}w.

2. The elements sodium, lithium, potassium and caesium all form ions with a charge
of:

C? 1+
2+

c 3+
d 1+ and 2+

To what group of the periodic table do these elements belong? Explain why
they form ions of this charge?

('Sroug) | |
Theu al have Oﬂlu oNne Ua)enfe €|f’c4'tz>n w}\icl\

1< 1Ast. )

3. An unknown substance (X) was found to combine with chlorine to form an ionic
compound of XClz. How many valence electrons does element X have?

A 1
b 2

3
@

What are valence electrons?

E lé(:‘frrcm' n_the Ou}{’,rmod 5)1@” of an Q‘UW]




4. Hypothetical element X, whichhas 2 electrons in its outermost shell, is reacted
with element Y, which ha$ 7 valence electrons. Which of the following statements
is INCORRECT?.

A The ions formed are X** and Y. ‘/

b The compound has the formula XY>. \/

C  Element X donates electrons to element Y. v/
@ The compound formed is covalent. X

Explain why the statement is incorrect,

ionic_bends  aive and lake electrons. (pyalent
bma\s share LVI em.  XTong hxfm Yeralia borwls hecause 0)(\ ”ﬂf’u”
o pposiie c,haf@z
5. Complete the table below, which shows the structure of a number of atoms. Use
your periodic table as required.

Name of ;E Atomic | Mass Number | Number { Number | Electron
element number | number | of of of configuration
protons | neutrons | electrons

2% 2010 =

Neon 2 [ 28
&
Nel| 10 | 35 |10 |7y |10
31 16
s 39 i . ;

Polassium | B¢ 119 |39 | 19 | 20 19 12991

6. Name the following compounds:

100 ¢ a. CuS Coppet Sulﬂdg New & }W‘a’!d hé’w{
ienic. b, AI(OH) Arh)mm,‘mm hydroxide < jomoriSe He
fonic c. NaF Sedivm _Flueride a h\ AWN(
covalenl d. 80 sulpher drioxide

Mo
7. Whrite the formula of the following substances

g T Mghs
A ¥4 NO}i- . /\tj]\]oj,
CCLu

a. Magnesium iodide

/ ¥ Silver nitrate
S
c. Carbon tetrachloride

We will led

Uy kneed ¢ f:arg{g d. Iron Fo
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8. A student draws the diagram below to represent the electron configuration of a
neutral atom,

NG})C ! \(OU con
'[IEC]U {4 '”"\\.S l‘)CCQUrj()

) C)Jr\ ﬂw fi\‘agﬂwx\,

AV YoV
we expe c! 0
a  What is the name of the element?  ksomine 1o {otew 2,8 )’X L

rule olherwise.

b Write the electron configuration for the clement 2 ) ?, ! ?} 7

¢ To what group of the periodic table does the element belong? Explain how

you made your decision.

non - melalg

d If this atom was to form an ion what would be its charge? Why?

| ™ charge. Becavse 1 has 7 valence elecliens
U

/ AN
01d )‘t‘%’(}ff’f’s one elechon o reach 8 is (j,m'} rulc.
(

The next two questions are based on the following table, which summarizes the
properties of four different substances numbered I, I, I and 1V,

Substance | Melting Point Electrical Electrical Hardness and
(°C) Conductivity in Solids | Conductivity in Malleability
Molien State
1 -7 Non-Conductor Non- Soft
Conductor
II 1083 Good Conductor Good Conductor Hard and
Malleable
\)ﬁ_) 11 801 Non-Conductor Conducts Hard and
L 5o electricity brittle
. M,\Gf‘}’\ IV 3550 Non-Conductor Non-Conductor Hard and
oo brittle




9, Which substance would be classified as ionic?

a) 1 b) II

@ 11 d) 1V

10. Which substance would be classified as a covalent network solid?

a) 1 b) 1I
c)y III d)y) 1V
11. Give the name of the following, and state the type of bonding (metallic, covalent
network, covalent molecular or ionic) that is present.

SUBSTANCE NAME BONDING TYPE
Ca Caleiym melallic
Si0; Sthicon diexide Covakent molecslar
Ca0 Calejum oxide ion ¢
NH; ni cogen
NH4Cl v

12. Give the electron configuration for —
Carbon 2) ot
Argon 2,?’, b?

(uhen mgm 23
) Sodium ) TR
Torms an o0 3 O%‘,?’OK e O:::Oi

qams 2 i’it’f‘ﬂf‘ Oxide ion

}
as
J 1 g0 ‘AO pedeenS-

@ _\,o\a\ 0% 713, Draw electron dot diagrams for the following — M///:j? |
a.  oxygen gas (02) — ﬂil\ [ . ..
o N0 e
b ' 11 .d (M Cl ) / X\J S }29 rY']\(_:] g,“ ¢
: magnesium chloride (MgClx : &
I awy
[ ] [
ot
okt Here wt ' I 1
. carbon tetrachloride (CCly) ~ ——"F e b N ’
Ak e e ¥ C{&_ﬁ@[i @;” e
l& 7 @ o M C— Vo
4 Uﬂ"‘ﬂﬂ le xc('ﬁ ! ‘ ’
F(f W b4 b W o
JW be able | d.  carbon dioxide (COz) ~ 4 o x&i‘ﬂ
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Then denl shess . we wik/ Plovide dhem n the Jest.
4, Complete the following table by giving the coyrect chemical formula for the

\

named molecules. k2.
Barium phosphate Bt P, [}313 P, Sodi‘uy‘l oxide
Potassium sulfide < N 5 Silver sulfate
m@g} .. , Magnesium nitrate
carbonate (NN '?)2 { Og
Tin hydroxide —— |B,™" (" [}y foine phosphate
Sodium sulfide Ne s =—-Potassium sulfate
Silver carbonate . Ammonium hydrogen
Ac} 2 (»-C);e carbonate
Sodium fluoride (N a - Tin IV chloride
Silver bromide Ammonium iodide
Magnesium sulfate Calcium carbonate
Zinc hydrogen Barium hydrogen sulfate
carbonate
Iron I nitrate Cobalt hydroxide
Potassium bromide Silver iodide
Magnesium carbonate Calcium hydrogen
carbonate
Zinc hydrogen sulfate Barium nitrate
Copper II phosphate Iron III hydroxide
Sodium bromide Potassium iodide
Silver oxide Ammonium sulfide
Calcium hydrogen Zinc nitrate
sulfate
Sodium hydroxide Iron II phosphate
Sodium sulfite Potassium oxide
Silver sulfide Ammonium sulfate
Calcium nitrate Zinc hydroxide
Sodium ethanoate Potassium permanganate
Iron III hydrogen Copper | fluoride
carbonate
Aluminium sulfide Manganese bromide
Iron HI oxide Lead II sulfate
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15. Complete the following table that gives the name of some common acids and their formulas.
The first has been done for you. ,
Yoo will be given the Lremda (slanda rcf)

Name of acid V' Formula
Hydrochloric acid HCI
Sulfuric acid
HNO;
Phosphoric acid ‘
Carbonic acid
CH3;COOH

16. Complete these general word equations for chemical reactions:

Acid + Reactive Motal —»  Sall  + hydrogn gas

Acid + Metal Oxide — sall + wa'k’/r
Aeid—+-Metal-Hydroxide—s———""""""F" —

Acid + Carbonate —  sald + waoler 1 carhon dioxide
Acid-+ Hydrogenearbomate— - —bpo—— - — T
Acid + Base — _ sall + wa']&f

Metal + Oxygen — 0)46{1),

Non-metal-—+-Oxygen— e

[K, Na, or Ca] + water — hﬁc{mxio(ﬁ, + hﬁ ()lf’%wﬂ gdﬂ'

[Al, Zn, Fe, Ni, Sn, or Pb] + steam — Oxfdo. + hqdr oqli 3 as
[Cu, Hg, Ag, Pt, or Au] + water/steam — o ( -€a€§ ioN v

17. Identity the following substances by choosing a name from the box. Write the correct name
next to the substance.

Metal hydroxide Non-metal oxide Metal Oxide
Metal carbonate Metal hydrogencarbonate Metal ion
Metal Salt

AbOs _ medal oxidle cacl,  Salf

Ni melal Mgz metel Ton

Fe(OM)s_Medal hb{drmde
zncony Meld carbonale

s0; non-melal oxidy

KHCos Melal h\\)wlm((.}{,ev‘\ cathenale
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Convert the following word equations to symbol form and then balance them. Write your
balanced equation underneath the word equation

A. calcium + water — calcium hydroxide + hydrogen gas
Ca + WO —> alOH), + _H,

B. zinc metal + nitric acid ———p zine nifrate + hydrogen gas
Zn o+ _HNO, o In(NOg), +

C. lead +  silverions —» lead [lions  + silver

i " — s I ﬂo{ JjU((f" :
i b -+ /lj "*\ %_ + M_ o abﬁ-ﬁ Jhig ot

T oam ass vy

Af\ OO u;m)itil bc bmdyd here Qe s
19. Write the word equations below as chemical equations and balance: e e
ne ‘nb) 1 fiacﬁf"’
g VA
. 3 L] . \t
a. Zinc and lead (II) nitrate react to form zinc nitrate and lead. >

Za + Ph(NOg), ——b Zn (NOz), + Pb

Aluminum bromide and chlorine gas react fo form aluminum chloride and bromine gas.

MBrg + Cly —v AlCly + b7,

Sodium phosphate and calcium chloride react to form calcium phosphate and sodium
chloride.

Potassium metal and chlorine gas combine to form potassium chloride.

Aluminum and hydrochloric acid react to form aluminum chloride and hydrogen gas.

Calcium hydroxide and phosphoric acid react to form calcium phosphate and water.
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g. Copper and sulfuric acid react to form copper (11} sulfate and water and sulfur dioxide.

h. Hydrogen gas and nitrogen monoxide react to form water and nitrogen gas.

20. Using the Activity Series of Metals, fill in the table below, to sliow what solid will form
(if any) if the metals are put in solutions of tin chloride and copper iodide. If you think

nothing will happen, write “no reaction”.

-

in tin chloride solution

in copper iodide solution

METALS:
Aluminium (A 1) Tin melal {;rm& Cﬁf’P"'"/ mebid Ly
Tin (Sr\) no r é’(.‘z(;"l'f on C(;»PV&' medal {;/rmg

Silver ( A'j)

no_reaclion

no rch’l LV

21. Write balanced equations for the following reactions. [6 marks]

Sodium cold water
Na" 07 N )+ 1,00 = Ny, + M (9 — unbalandgd
, zine + dilute sulfuric acid -
Zﬂ’ 50,12' N (5) + ”7 SOaf (a0—> Zn \SOI{ + H (g) - ba\an('-éég
Aluminium + superheated steam _
Mo | AL 1,00 = ALO G+ () - onbalan

S¢e U()M POIS‘Z

| gmre fable 7(‘/{ (T'}\afgj? (S'JdﬂdeD
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22. Balance the equations below:

a) Cli+ /2 0> CO,+ 2 0
b) CHs+ D 0> 3 co+ 4 mo For lhe remainder,
: -~ 2 3 ae e 2
0 FeClit 3 NaOH=  Te(OHp+ 3 NaCl ~ LSC wuwtes Wehqc.em
/nerc;z"m“ to

halanaac

d 2 Na+ 2 H0> 2 NaOH+ M, N oS
check yeu' ansiwess.

) 7 An0> Y Ag+ o

) CO, + H20 > CsH1206 + 87}

2) K + MgBr=>  KBr+ = Mg

)y HO0+ > WO

i)  NaBr+  CaF,>  NaF+  CaBn

p _ HpSOsa+__ NaNO»—> ~ HNOz+  NaxSO4

23. Main reactions involving acidic substances
For the following reactions, (1) complete the word equation; (2) complete and balance the

chemical equation provided. redec o %w&]u’m 1 ( Pq E;)

a) Acid + Metal Hydroxide > +
__HM2S0upg +__ Fe(OH)awg = +

b) Non-Metal Oxide + Metal Hydroxide > +
_ COxg+ __Ba(OH)aqg 2 +

¢) Acid + Metal Oxide =2 +
__HNOsug+ AbLOzg > +

d) Acid + Metal Carbonate > + +
__HCl@g+ _Cacbg(s) -2 + +

¢) Acid + Hydrogencarbonate > + +
_ HaSOu4pg +  KHCO3(q 2 + +




Not (J{PP\icalal(f 1o he
5~'\andaro‘{ C'l(lsSc’és.
24. Write the NET IONIC equations below as chemical equations and balance:

a. Aluminum and hydrochloric acid react to form aluminum chioride and hydrogen gas.
~

/xJ’mfm‘m calcium phosphate and water.

react to form copper (11} sulfate and water and sulfur dioxide.

Page 10 of 18

b. Calcium hydroxide and phosphoric aci

c. Copper and sulfuric

d. Hydregen gas and nitrogen monoxide react to form water and nitrogen gas.

25. The solutions below are mixed. For each of the mixtures, predict whether or not a
chemical reaction will occur, Where a reaction occurs, indicate both the'molecular
equation and net ionic equation. If a reaction does not occur, writ¢ ‘no reaction’.

a  silver nitrate and potassium chloride
Molecular equation:

Net ionic equation:

b sulphuric acid and So/(/l’i/lfy etal
-
Molecular ecif;i/opf

~
Net 1oni /

equation:

sodium nitrate and potassium chloride

Molecular equation:

Net ionic equation:

10
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J seloble = (WO

Reactions producing precipitates
26. Use the solubility rules to determine if the following ionic solids are soluble in water.
a) CuCOj - iasoluble
b) MgCla ~ selohie
¢) Zn(OH)2 - inseloby
d) Cas(PO4)2 - inseioble

27. Write ionic equations for each of the following precipitate forming reactions. If 1o
precipitate forms, write ‘No Reacfion’.

Ni s (s)+ NaCl, (ag Ve g
8)  NiChay+ NasSeg> Nid () 2 (ag) iy O
b) _ AL(SON +. Ba(OHpen > Al (0M)y (s) 4 £a S0y (ag) [ to ddenite
M ] T ne (5) ‘Far-mg
Displacement Reactions then Ne eacliaal

28. A student was given a shiny grey metal and asked to identify what element it is composed
of. The metal was placed in different solutions to see if it would react. It was found that it
reacted with copper(I) sulfate solution but not with zinc nitrate solution.

a) Which metal (or metals) could the rod be made of?
See below

b) What othg_rwejdone to deferpine th idWeta 2
A g Q/””ﬂ C/ (/17

Data and Tables
Activity Series

K
Na
Ca
Al
Fe
Ni
Sn
Pb
Cu>
Hg
Ag
Pt
Au

T4 c'outfi }Jf ony (ﬁf -szsa

It
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Biology

1. Observe the following population of teddy bears.

2. Will natural selection be able to act on this population? Why or why not?

No. ‘ﬂwefe C(lppfﬁﬂ 'Jo bff HOM in H’te po'pu/a//bm-

k‘_’;g}caﬁcu ”L{ A~

3. After several millions of years, the following mutant arose in the teddy bear population,

This mutant found it could eat more food types than the normal type teddy. For example, it
could chew up vegetables and hard biscuits whereas the normal type teddy was stuck eating
soft foods like cake and marshmallows. However, the mutant was also much more
susceptible to tooth decay and cavities.

12
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4. In what type of situation would the mutant teddy be at a disadvantage, resulting in it’s
genes not being passed on, and it’s type dying out?

Whece 11 omly has svaary Joeds 1o edl Ff‘\SU”m\fj{

W, AN
i Ynete OUQ']L\.S Fwﬂﬁ )ot)f”’l O{E’(‘a(j,.

5. Describe a situation where the mutant type teddy would be at an advantage. Name the

selective pressure in this situation.

Where }Mﬁ i omly hacd }?9,(:%(1 avedlable

resoling in H’U? "'-cfb’ﬂr(ﬁ‘s‘ anes (lbjt‘nq ot .

J J

6. The environmental factor that causes a change in a population is said to be imposing

a) artificial selection
selection pressure
) sexual selection

d) evolution

7. Explain what sexual selection 1s.

When a mading sasen, Call, dance ele  plelermines

Lu\mn!,f 0 s’;-é-f(’ms ol male wilh  onother.

8. How might sexual selection help the survival of a species?

13
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9. Name some types of variation that can be found in a cat population.
‘ )f’a pard s y }Woosc‘ Cals’), )n‘o’n;s.

! A
*_in_house (‘a'fs “ﬂuf ar¢e Cli‘{\(&\éﬂ{ coleuss, hai 43*?{)‘ é’j;{ coleyr efe .
i ;

10. Give the genetic definition of natural selection
) .
Those_ques thal _are Javoucable will be pa sl on

lo Yhe oflopring.
v d

11. The following diagram illustrates a theory of evolution that was proposed before Darwin

proposed his theory.

Eg. Giraffes stretch their necks in order to reach the higher trees. When the smaller trees dies
out, the giraffe with the fonger (stretched) neck survives, and passes the long neck onto its’
offspring.
Explain what is wrong with this theory, in light of our current understanding of genetics.

¢ “Thf‘g is  amerck ﬂfleorq or J qu}rf’é/ wam[mﬂ(( <.

. I] ic wiong siae rerpving A liah dhesa] mean Jhe

of [S'Wf!‘a Z{ff’ ben wrfUnou}J thal /:‘m[)_' .
. ix‘u The ONA, cy% ﬁlm’ delermines Lhe slrucores,

14
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12. In the example of the peppered moths;

a) What moth types existed before the tree colours changed?
pep Peﬁ’d {while widh bleck sgjﬁois\
b) What moth types existed after the tree colours changed?
black + peppered
¢) Was any new genetic information added to the moth population?
no, "“1&((’ was a ’fmﬁ/u an @}&;{Wss‘a‘m o'f black s Hhe pe olafien .
d) What actually did change in the moth popl\l' ation?
nalural selecien ac-/f‘/’jf en e ,ﬂfjﬂulo'/ in_( predalion of bir ‘IS)

¢) If there had only been light coloured moths in the population, what would have happened

to the moth population?

‘7)055‘/‘}9/54 5//'8(/ (M’)"

15 - . , ,
13. a) What-was-the pesticide resistance in some insects due to?

B¢ 5wme')ic resislance do The peslicide.

b) What happens every time the farmer sprays with the same pesticide?
;-J_ ki” S ‘}hasf Lot-}l/\ou-¥ th ff‘s‘i_S‘l(;{ﬂ . ‘Hﬂs Mean s
) l’\a’ ; }’103(’ wl‘* [4 % J’lf’ f c’s‘fs’) adte can | €pr(>c'{ U

¢) What is the selective agent in this case? [/¢ shi Cidé
I

d) This is an example of

i artificial selection
natural selection

ii) sexual selection

iv) environmental pressure

14, The name for the genetic makeup of an organism is [N, /q / gﬁﬂ Of/ ‘j P ¢ )

- O <
The name for the characteristics of an organism is it’s /'}T) }Mm /) /j ’p(_’
L.

15




Page 16 of 18

15. a) Is it correct to say that bacteria ‘become’ resistant to antibiotics? No
If not, why not? ‘T]flf CNES LQ\\O are nm‘ r P‘Si_de,rﬂ (,{8(%. ']hOS(“’ e ,
are sufviee and pass on  their 3@;/16&

b) How do bacteria reproduce, and how fast does this occur?
N -) N " ii P v
¢ [)ma(q -(\ss«:n (cmf cell divies /Ho on)
‘ .
¢ Very <7U\CH . Bacleria can ﬁf’p\t(alﬁ toery H-20 miavles.

VOO baﬂfr‘q -=-=*> 200 baclericy, ——& Yoo bad eria, _M,yp 200 bnv]j:iaj
L - e L

N T f e N4

26 mintyteg 2 mu'.r!u\‘-f‘s 20 a\‘liﬂu‘ic’g

c) What will you need to do if you are infected with bacteria that are resistant to the antibiotic
you are using?

Neo you dond need 1o commi) harakie !

You (uau)d need b ‘{aLf a ct’f'f/}_’fﬁm’ fj?p»c’ CJf an{f /)r'o/r'c.-

d) How is antibiotic resistance beneficial to the bacteria?
T ensyres dhey socvive.
Nele 1 Badlera xétfg }m’[}yr{arl') [ec nadusal decay aad o(;mmpmﬂ-'m,
malziﬂj o\iﬂérenf’ fejpfg ol cluz(:sc/, osc(i in vaceines ele,

e) If a population of bacteria becomes resistant to an antibiotic (over several generations), can
you say evolution has occurred? Why or why not‘?
No tpu (‘*a{\’ : ?hmi are_ S ” bac {é’r:a ," g.,){,“} bac ’arua
thal  are refulsjrcm | 1o an an bio; ¢.

16
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16.
a) What are the two main sources of genetic variation?

mulaf}im
ﬁléﬂﬂ F(’(‘Ov\‘lbifu"]cﬂ\ - NOt a&SasSf)d since meiosis nol covesed.
N ’

b) Prior to the use of antibiotics, humans still had some defence against bacterial infection.

What was/is it? __immonae S L\fltim
\J

c¢) Name some factors that have contributed to the increase in the number of antibiotic

resistant bacteria
¢« wide vse of aﬂ%i\oicﬂics
‘ nm\ ﬂm‘sl-\if\q* an an%-biol(( do;r:. (a“ffws bacima -lo sof Vi”vrf)
: Poor C%mt:r\cjz\ h&ﬂi\enf + Samf\a-\im (morc }chfin‘q 5‘|m£ns)

(mmg bacleria ka\;in(g nclvial sctecin ael on {iwm)

d) Name an alternative {o antibiotics that has been used to greatly reduce the incidence of

bacterial infection. f&c“ &l iopha(g}/e S (Ivirus(j /”\(A kol b&‘(ﬁ“‘f’f{ﬁ)

e) How could bacteria that have never been

exposed to antibiotics, contain antibiotic

resistant genes?

¢ ‘T\ﬂf:j inherded  the genes
: W‘hﬂu haw Q V\(Hum{ ffSES‘mf\(‘e {W‘U‘GI‘MB

17
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Color of fur \ Brown Tan / Tan and Cream
Brown
Ageatdeath \ 2 months 8 mphths 4 months 2 months
# pups produced Bxeach 0 1/ 3 0
female /
Running speed \ 8 m/min. /| 6 m/min. 7 m/min. 5 m/min.

2. If a mouse's fur color is generglly siinilar to its mother’s color, what color fur would be

most common among the pups?

A more complete de{mition of fitness is the ability to survive and produce offspring who
can also survive ?( reproduce. Below arg descriptions of four male lions.

3. According to this definition of fitness, whichYion would biologists consider the “fittest™?
Explain why.

Name / George ) Dwayne Spot Tyrone
Age at death 13 years V6 years 12 years 10 years
# cubg/fathered 19 25 20 20

# culs surviving to adulthood I5 14 14 19

Size 250 cm 210 e 225 cm 225 em

Suppose that Tyrone had genes that he passed on to his cubs that helped his cubs to resist
infections, so they were more likely to survive to adulthood, These genes would be more
common in the next generation, since more of the cubs with these genes would survive to
reproduce. A characteristic which is influenced by genes and passed from parents {o
offspring is called heritable. Over many generations heritable adaptive characteristics
become more common in a population. This process is called evolution by natural
selection. Evolution by natural selection takes place over many, many generations.

18







