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Inorganic Chemistry, Physical Chemistry, Organic Chemistry § Environmental Chemistry
B(8: 32882 ¢ §&: lo€dlonudi 39§z o §, 6 ac0o7 Inorganic Chemistryl 3982 11 G § &
607 Physical Chemistryl 39§: q coeodp Environmental Chemistry (g5(G: s29§: © oo
Organic Chemistry @f)(ﬂmcﬁu
Chapter 1 Chemical Bonding and Intermolecular Forces 3.)59%;“030’)3 33(73:7)5@_]0"39@3:
bond @5@0’@339@5 molecular structures and shapes c;cg(roed] 33?1350030c9§ 20 @o%cmﬁn
Section sacﬁcrgecxgcooaéo?gcwé—
1.1 BASIC CONCEPTS TO UNDERSTAND CHEMICAL BONDING

Atomic orbital 03853)&:8¢5 electrons [§p30E003 caogpgagazcopdedlepSi Electronic

configurations cog¢o Aufbau principle 32¢) electron cog(‘/% energy level 3.;§é:3.;qp:3.;c$o$
1s 25 2p 3s 3p 4s 3d 4p ————- omé@é @a:)oéq?o@&ﬂwén
Electronic configuration of potassium

Hydrogen (H)e argon (mAr)og electronic configuration G@'S@spogé shell number
@@éor%é: @éog&mqeé@éooéu o%ewg Potassium (,,K) &\ electronic configuration 0'3
c6S[golon aa(gEonaBad: outer electron 03 3d subshell 3002 4 subshell o 326 E(gpiogE:a dlepdi
energy level 3 4s o0 3d 0005 §8¢] (§6SloopSH (because the 4s is below the 3d in terms of its
energy). Potassium 51 electronic configuration o% 15*25*2p° 35* 3p° 4s' 0 G(s%@%&ﬂ:oén

Atomic orbital m%geﬂ&%@o electrons @ée&}(ﬁ) Go0gPPO §3:mé<§3303(7°) fundamental
principles and rules 603@5023 Aufbau principle, Pauli’s exclusion principle, and Hund’s rule
cy%q‘éspzméq@o@a%]mogu
1.2 IONIC BONDING

Metal §& non-metal atoms 5a2(030: electronegativity difference (>1.8) acloo205(:
ionic bonding (§8§&20p31 lonic bonding [§8ecTd0 Lewis symbols (g€ eqzageapcondEaopdi

R0eo NaCl §§ MgOo 99@@615 Mg ‘?f; o* 33@3: agsaozoaé Na* §<f: cr 32@9: a@sso:
b <‘L3Qm9€:oap_°3u anions odgq{éc@c&]é (qy% cations eogc;ﬁ saanﬁ:-mm:§§ %E:Wégéwén

. N ~ < < < Q < . R
size codeQOGD agsso:qo:emcco@ooogu Q062 NaCl ¢ KClgoa0cg|C anion (Cl) 320p0p
< < . N Q ~ Q <

@oﬂ Na ¢ K ¢2 size cadeo0o NaCl oo Q@;Q@a:emoc:wgu

.
Nas 4 'sCI3

281
[Nej 38!

1.3 COVALENT BONDING
Covalent bonding @écoTochg?qs?a atoms 6086\1 outermost orbitals cop overlap @53833
@s bonding atoms Goge\*l‘ unpaired valence electrons GOB)(Y% eosﬂ:\?s@wéu Paired valence
electrons co3006023 bonding ¢ (ﬂof:ﬁ)e?]eou Coordinate bond (o%) dative bond ¢ Gogﬂ:fp:eo\?
electron §803:03 cdl€:03605 atom 533505 atom 063 coxgEs(gdaopS
Drawing Lewis structures
3800003(g|qgra0e07 Lewis structure ¢o unshared paired electrons cogo? [§pSo3asl
molecule €1_ element OQLJE:O'.) octet rule (7303(73‘?3@: @a‘f)qeé@&ﬂwén (H, o>c023 2 electrons
O share c\?cc)o']eéu)
Valence Shell Electron Pair Repulsion (VSEPR) theory
VSEPR :;83‘%?1 326 shape (73 aé@%:(‘é@o&(ﬁ -
1. molecule §, Lewis’s structure o3 a3l
2. Central atom 08 0§:§es03 electron pair o3 eqogoSdli
3. Electron pair 51 geometry 0% ﬂocsgcﬂn
4. e§3(r3dg=:-mso§<f9 Molecular Shapes 0% 9$_§§:$c°:@9 @‘f)(ﬂwéu
Table 1 Geometry of Electron Pairs and Molecular Shapes of Different Types of Molecules

Number of bonding
pairs and lone pairs | Geometry of
Type around the central electron pairs Molecular shape Example
atom
180°
AX, 2,0 linear X ZA x Becl, €O,
linear
X
utar o ew(‘l
triangular planar A
AX, 30 (trigonal planar) x/ X BF,
triangular planar

c [N c o ¢
00C®GH:0 BINGU3INANGD 336(0)0)330)@[ 206ONC:06LP:
i n

G:ﬂ(ﬁms\]@écm& C;IGG’.)(?I 990?9038’.)§| 61§(7?$0)((Q3$(\%
A
—
£ 21 triangular planar X ‘-.._> X so
A ? (trigonal planar) =120 2
bentV-shaped
[== 1005
AX, 4,0 tetrahedral wen gt =L CH,, CCl,
x
A e
AXE 3,1 tetrahedral * x’-":::‘ NH,
trigonal pyramidal
/"A-LH
AXE, 2,2 tetrahedral e H,0
bont W -shaped

Note: Symbol E represents the number of lone pairs.
. < . S
mqﬁl‘ covalent molecules cogu2o giant structures 39@50’)@?1@‘%@9& graphite §,
silicon(IV) oxide opgs\l giant structures pr%c;o;ma@z ﬁﬁ%é@o@&ﬂmcﬁn Covalent
molecules Qp:@éc@ HCland Cl, molecules GOgG\L covalent bond @590TG§0§ atom §§>cl::ra@3:
electronegativity m%@:@o:@o:qm&i bond polarity O%E\L aocr%og(f)qlcrgo% ogé’lq@o@f)o']m&)u
1.4 INTERMOLECULAR FORCES
“Dipole moment” sa6(030&24, polar covalent bond 028560 dipole &, direction 03 22§(g
03206030003 §2:00p533§qe0 [§BJlooud H,0 §, CO, molecules gp:d), bond dipoles § dipole
moments qp:(fooa%aoé polyatomic molecules qp:s\*l_ individual bond dipoles § dipole
moment of a molecule (73908@%8@3 @é&m&}u
Dipole-dipole interaction % ion-dipole interaction or%o% oggﬁozcoéoos:q?s @&ﬂmcﬁu
9:)08@& (goeo helium) atoms Qp:sacygé;@éeoTov:) London dispersion forces @50@ induced
dipole-induced dipole interaction sae{030E:0300pS: §0:0p58§qdlewdn Hydrogen bonding
(g6ecTq§ Baad5/05¢p:s, intermolecular hydrogen bond (§6edloa3 goeogpssé géscnts
905@%&1?3 @&;Ioougu lon-dipole interactions vo> dipole-dipole interactions ooo%?e
mﬁ:smoé:q@&gﬁ 03509351 charge qo:sseoTﬁmée@o& ﬂé:mé:goa%ﬁmo?o @&ﬂm(ﬁn
1.5 METALLIC BONDING
Metallic bonding @ésquocfo metal atoms eoge\lv positive ions § valence electrons
eogud electron cloud (sea of electrons) @5@01@" metal atom nucleus qp$ strong
electrostatic attraction §03320305 3209§8&(ge(030€: 23§&E¢o(gSclorudi Metallic bonding
q) strength 030 323105 () qlésseoTﬁmé@, intermolecular forces cogad¢> 9?§5[9m30%
ﬁﬁ@:méq@;o @&ﬂm(f)u
Chapter 2 Energy Changes in Chemical Reactions ¢oco2) energy transformation §
3305@(%505 %ﬁoeog(fg GO&%(%E@D@@%O’]O}OSII g&:a@éa?gooa Lﬂcr%agsoéﬁ esléséooc\% 2200
c 9 o < coqQ < . QQ0o¢ < <
©§02:60B0PO8 e@o.?ce@ocx Law of conservation of energy 3aq :Dﬁﬁc?o@oo]oooan
Chemical energy 802> (gSogpS:e0392§ 403 chemical bond cogen Becpnlooozoy gdiand
[g8Jlonudn e205(g|[g€:0o89¢0 e205(glogpSsgp:s, e05(gdogaSiqpze, chemical energy
@ozsngmeq, gé:ssémogé§.ogo%c}gog[§ézl qﬁ%gézed}c@oém\)ﬁeog @éeoTosoc;mﬂmcﬁn
< < < Qo o Q N < e N < c. 9 .
@com 90:32C6000000603REAIFION @oeoT%ccygenm@ @czm spontaneous reaction
Q < < < < < Qo < < cocg
cgeaT(ﬂo)mn :zaooooﬁ @comge:aaccooomgco:? eom@[@c’@o&camsoqcemo soooo@
C. 9 . Q < < <
@c:(rg non-spontaneous reaction o) &3lclonadi eom@l@c:@oeo%e?og @o\)oooor? system
(o§t§) cegea"l@: q5:$_08056§0}39q3?$:ng|(7% surroundings (o%:o{lé)c\% :Dc%zfcf)(ﬂooof)n
Reaction (§603§05005 system anes surroundings 950593 308:an:000509056 € exothermic
reaction c3e3l[3: surroundings 90500 229039809 E 0od§pS:a20:(gE F0e0:q03 reaction
cogor% endothermic reaction &i 3005?05@@95: oS%ooo:qg;o @5010’)0'5" Heat of combustion,
heat of formation of a compound % heat of neutralisation c;<73§‘00'°>30(730:) thermochemical
. Q oC_¢ Q < < oc S N < Q.Q
equation 6R0768E8CaS C\?sso&oooau Enthalpy change 07C:070900500000Q 25003662
< c.9N co. . o o _Co_¢ oc oc < . (o}
- sacpoc;[ooosgqlc-oq enthalpy 00§@:03 0000§0603C:000&Cc0E0Y calorimeter o)
3209 @l@ AT ooqw 0% ogc,ooo§co SlonoS 355000')03306 AH ooé(%m% dg(ﬁﬂ(ﬁ%é@@oé:
Bjg200p5q90 (§6SlonuSi Hess’s Law 326 reactant ¢ product o3 0303§abe(goSzadoopS(gdeel
9303@[39@0(5305? product sﬂff cspogﬁaoé@&;o enthalpy 9@3&05@5: mq{q{oé@&s@oéz
£§§azméq§ 033950100&% Standard state §9§°1@§(7} @608@(}86\1‘ enthalpy formation
value cy<§ zero 39@5 9o§<,\3q<ﬂeo5||
Enthalpy cycle a(%f:sp 93’3@0303(75%(‘,&13?3 enthalpy change of formation % enthalpy
change of combustion o%?og(ﬁoﬁqo}ggacog(ﬁcoé: G@DSGC\?(Y{I(EOOO:(%(\%BBSL;]O)OSII
0@r03033056¢> physical states gpz1 20053E6p 0620788 Epaoc0doog:§, units coz03
copSs 9§mMEea:000:8E8 056000 crayEc0n:qen (§ETlonudi Chemical Bond 036903
oogo5s0 o6 2§
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@o&% aieuecrs chemical bond mé@@ée(ﬂl‘é C\%saéc:)gé:sa&f? bond energy aieuetrs
bond enthalpy o§ eslGloruSi a0e0dorame0; E [§8lonuSi Bond breaking 320305 E 00§82
o‘% plus $ eo%@@: bond making 390303 minus § eu%@o]oooSu Chemical bond 00039390905
< < < NI < C. 9 < Q N Q.
eomo@:@mcmﬁm@csﬁ @oecﬂ@c:ogssogm QQ3200) energy oeomo;{@@: oma
50§ 0€n0d(gde(ogns B§qsc8dloradn
Chapter 3 Chemical Kinetics: Rates of Reaction ¢2c02p chemical reaction o)o%sl)ga:; reactant
N N NN N e N 0 Q < [Ny Co Y <
e product m@oc@oc:mo?:mé] c;gcag:o:)e@oc:mﬁﬂwc\g @§m§qm@x:mﬁmaz
§0lonuSi Badandqpse(goiadeeozad @4j§§.50050803055)0503056 € §§:a80mq§rvadlendi

. C NP¢Q Q. Q. (RS, ~2 NS coQ <
Dynamite ed]mog@c:l 3303:83004{]’33([)03?:@0“ &)GQI‘;O)(Y)@CZI CORYPPOOBCEOYOM3QE
Qe o <, cog, < < Q Q Q.9 < Qo
()’.?0’.)@’_%96‘[@0“808033 ol Reletleal=y §®(Y)’_)C\)390')§@930&39(}) 393\3a3£)a030’)@|_@®83a

(0302908 ez, q¢a(gSTlonudi
Mg &€ HCl 0’30’%@@&6\1 reaction rate o3 reactant @50:) magnesium ¢, mass 06§ 39;?]§§
(@(75@5 og(f)q&%f:ma% product 3:;@5) ?ol.zeﬁo'} hydrogen gas E‘L volume me§<\3l:>_§: 3.;32°|§§
B05(8s 030551058 802008 B g:c0p5quleudi geconéaagjqfsanes rate o3 30550580208
rate EL units 6ogud> mass per time, volume per time, concentration per time a(%@:ss({]lze{ﬁ:
@&%&ﬂmcﬁu Rate of reaction o%wfips?ézé c@%@sp?o reactant o%a:;c@éq& asq‘j$§c\‘§c75@
concentration cagpgpS:og0:020(gdcd minus sign § cuS(gqoocdl product o mc[gda g 324i§
sy 0 ¢ . " c Q . N < Q _Q0o < N .
§ﬁc?oo[§: concentration Eﬂo,c\nom@oc\g plussign § c;oo@mq) wm@o@mﬂmwn Calculation
e 390(3:30@5 minus sign o% ooéagé:og(ﬁq&q% 0%395@@3& 3‘3%’1@:0)3551&9(&
ooo%@[@é:méq@&e(ﬂ‘q% ee%cx%cy?m:eogogo%crgc:)ea;ﬂ@a 59@(7)%@399@39003: (correct
. . cO _Q < Q Py co < e e N < < <
orientation) @ocgc\?saooo(.\? successful collision @o(g:raogm QPEQOMI0Y OFCOEDMCVPIE
§e68 3200:083230l02051 Reaction 0265(§6Ga20305 reacting particles sop a8o305(ogqdleudn
B33 BB305(0303323 o050} gdiaaeogeua((G: activated complex (gdeclovod]
< . c N Q < < C O . .
02001 Reactant :m;@aac;§me§ activated complex @oo?saoo ge:mc@a:@::ﬂm@ activation
energy o8 20059050lon0Si 338 complex (§eg0d3a0Ea? transition state o3 esldloodi
[H,1,] 020 activated complex [gSclonuSu Reactants H, §, I, 03 d80305033e3] cdecr0dop
< C ON C o N < oc ¢ 0 0 ¢ o e N ¢ <
R0:3CEJC %n@ooa:og product HI @oc;onosL\csoeog 000MYMNEH COCCOIMI0)PEIC
0q§qE energy barrier 08 ee0y&Ee07703 reactant 20503 (g§eqpadogn:&Ead @3asotun
reversible reaction et%oao(r% oaogooosq&e(ﬁn
eoo%@h%&sgeo’r wo%eqoogeo.%éo'}sa:ﬂ(ﬁ [ qlrrgﬁqldlmogu Effect of concentration of
reactants § 00500058k zinc §, HCl e205(g[gE:03E HCl concentration gpzo3onadan enodeg,
clgewoé:ogrﬁeoﬁrﬁfl)qp: $ ZiNC 3POPIEOOI0 :mqéecﬂ%oéecﬂacﬁcrgogoga:moﬁ chgﬂe‘l&eoSu
. Q 0 _¢Mme < N < <
Concentration gpseco reactants cog oooom@c:eﬂo:smsm@o@: oom@@‘?:@%mem
&802003 collision theory cB3aa¢(35(§: 23§ 50:c0p5qe0(gdclorad vesanora} reactants
< < < c 9 Q N < < < < ~
GO IPHUOIPOICLOELOECD qme}o@ceqwaqp:[g: G’JCD@[@CZ[§§GC\)GC\)@®OOUJII 333l
09_’3 33038%4,05 foil 3%90?03 39(\38$m§ powdero% NaOH §§0305[§[[§5:eog99 33(\;050’)(7'{
28§880o(g8loncd
~ < < Q c o ¢ < C N < N < c_o¢
Pressures), aamc;spmgf(rge@oeoaagqc oomc;g.qlo:ohloco; oom@[@c:@o:ﬁ:mooomaqc
@: solids, liquids § aqueous solutions qo:mcon(ﬁeqo(ﬁgeﬁ%émo(ﬁ 33009:6193@507
<. O < < . ~ Q N < < <
OO0l BID3QP3EIC ©2006g, particles cogs), ooeog,ga;ogqp:@: oom@[§§:eog[§§e@oc:
ﬁﬁq@o@é&m(ﬁn Reaction rate $ temperature m(ﬁoﬁgo%ea;coasp@ aanlgqff.%@cf:oo:momo
heat energy o3:coneo(G: 326§c034), kinetic energy 03:c00e003008 B&EClonLSI 320g[§
< . . ~ IS < N C..0 0 ¢ < <
@geco reacting particles coge), CROSPL’&%@§C\)D@E 323)C3]|Cs0000008 qp:coacfo@oo]oaoon
Saal &emscﬁd\zgézmésﬁmo@: rate of reaction 8@%(\)90)3(73 sgﬁq[gé?a@&ﬂmosn
L r & L L U
Activation energy 03 Boltzmann distribution curve § copcon&&(8: s38mes 3205164, ©205(g]
< < N < 9 C_Q00¢ c < < .9 < N
§§8 S000QRUO]OM §o:cogoogﬁc<fo[§o(ﬂoooau Catalysts cogeo oom@[@czo?@§e®og
Q Q N <. Q C . oo
catalyst §oocy c4:c00) catalyst copde ﬂ(ﬂmmu Catalysts coguoo physical states aaq):q|)s
§8E(Be 200388 reactants § phase 07039§20c8 ©opome0z00p5:§e(032E: homogeneous
catalyst $ heterogeneous catalyst chg(r% chcuo@é [§(°: ::qulg&)’]mwn Effect of light ¢o
@ony photochemical reaction ”3 §o:mé33§’1§5[§: Fos ge:ascs@:)g eooo@bﬁ dgﬁ@o"g
Bopd: collision theory 26 33§ §2:00p5¢o (gdclonudu
Chapter 4, Chemical Equilibrium cr% Gogco:)spogé chemical reaction 3ag:90> S se)
cgazaoo%@l@& (one-way process) @éoéqp:@&@@: oo;ﬁL [eal1ep%) 39@%390;@ mo%@l@éz
(reversible reaction)eog (§(030l0o0Sn 338605(g|[g:c03¢0 forward §, reverse reaction
Gognﬂoéc;§@: wéz[§§oé§5g§b ﬁ%zeo@cﬁécgﬁ:o:)saahl gj@@ (equilibrium) 33@@0% c;spog)glohl
S 35353]@@?3 forward reaction § reverse reaction coguo qf)m%@é:eﬁm ;.x_% 8S
6038, 0030005(gdyoiescd dynamic equilibrium o3 a205¢oSesleclclorudi Reaction cogd,
physical states copaa¢) homogeneous $ heterogeneous equilibria Gcg%’le@oé: :)8(?161?:)@5
SlondSi
@g{;ﬁ% 8393:%.0 cﬂoé(r%%:e@o&c\\)@é:ecgm g]c[::)aaeo"rw(rgeqocrggqp:cﬁ 9%595:919?9
Le Chatelier’s Principle 020 :raog%;sao%soéd]mc\gu Concentration effect 33@§$_ reaction
mixture ¢20l03 reactant 5360705 product 039994, Clo€3§:0303:8056 € @sd0lo3ecad0d
. Q o c Q¢ < ~ C Q9 N < < Q
concentration effecto? 3939:@[[?]: cﬂocmﬁ@g:ogmmngg:mpj@: gﬂe@eac@sse.ﬁawomoqwg
qué%@o@&ﬂmcﬁu Pressure s‘lw«c)esp(rc)ememo eaorgog dlod eoo%@ @8 3q2$,000
m(ﬁa@é@o@%&m&u 8390z ogo%'oecﬁagqé on?ooéoqj Go@o@&@ o?ooée?é o3e005(g[gé:
o? g m.eo@o}soT@o@odmwu uaao,ecqpaqc ocgoogqpooowmwg g oo@eo@o@oo’]moou
Reactant ‘?- product eogq‘ ocgoogq{agqccoog ws:;e..aomespmﬁ eglslxc&:yl%,n a]e@
Be[gEesen§esod 6205(g|gE:00da¢0 temperature o 03:c80303ae3] 29eder03(ggEad
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Le Chatelier’s Principle (73 omﬁ)c\g&c%eog@: Ugéqﬂ&g’;mo@:@[@‘?mo(ﬁ c;cg.q?o@é
Clonudi goeneeos(gé ammonia & methanol production eog¢> 3203502003 capo&Ed]
< . T C_N Q¢ Q . <
0>051 Chemical equilibrium 0o03¢), §_|s@m§:eoo K., 02 molar concentration 33:):@9 K.

¢ gaseous equilibrium 320303 K, 020(g¢ c65(g8Ee(03oE: B eonzqgagdcloncS
Chapter (5) 006027 Acid-Base Reactions (§5cloooSi Acids and bases theories: Arrhenius
Theory :Dgc H*ions §<§ OH-ions qp:or% mc@éﬁ acid-base (7% 398831,6 a)o%cj;ogooozc@o&
Q00 O N sy Y . Py . Q < <
oaﬂucosaoo]oooou Strong acid g, weak acid ¢), dissociation equation 07 9§00§g> 62200
o@o@mmq@o@&ﬂmcﬁu Bronsted and Lowry Theory 3961@(0?(&]5 proton o??'eugof) H*ion
c0:&&g1 00538 Een3aa(gdg) 28gouSgEadconie(ngoE: 23§8c33a50lonudi The concept
of conjugated acid-base pairs (7°? oaécm%coaagoe’)qp:e}é ﬂ&coé:mogsﬁ C\o?(.;]CDOSII
Lewis acid-base theory o3 20§eon5eo00g060880003 gEscu&iced(gorodqea(gddlonddi
Lewis acid-base theory ¢oc02) acid-base 3385730503 Ge’ScS(xm[: :fgeugorg ions ooT?l e pair
00588E9s¢ 000560:8E903(gE 328 gruSa005e05e0ic0n:lorudi 20Eeodea guedgPeE
< < choc < < . . . S . o
ﬂczmczooc@§cq@a[§o(ﬂoooou Autoionisation of water 8 acid-base property of water ep]
o3 g&scoés g:) 8§ oonzqeo(gddloni
cqeeocooq"[ :@ acid-base @L“ QQ[Rs! eq@(ge@m)@ The ionic product of water constant
(K,) og(ﬁogo%@c:l pH and pOH relationship §<§ pH scale o?o%mé q,o:méa%ﬁq?o@m(ﬂmaﬁu
(o} < . < < < c o . . . .9 c_O Py
0Qe§20> acid eqpPeapdI base o;qpq@cxg@ﬁ ionisation we@oc:(rg Gcgcooega?o]m basicity
of an acid Q} acidity of a base wemmsp:(ﬂo:cr? aoeotﬂo:‘?éooog ﬂé:mﬁ:mé@%&% (\?328&
< . ~ < NRC, Q¢ Q . < < < o 0o < <
ool Acid @[@cgjc [§l(g[§c:m§:ew K,&¢ acid @c:aao: S00DQUROROPCOPIE FCQUIOIM
<, Q90 O < < QN c. 9O < . QN c N Q Q9
§2300p0209@ Qno&mmn 3200050 base [glog[gc:rrgmgz acid [9[03@@0;)3?‘ (Elenlebeten ]
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1. Subject Questions
Definition: In subject questions, we ask about the
"doer" or subject of the action. The question word acts
as the subject, so we do not need to invert the subject
and verb.,
Structure: Question word + verb + object (no auxiliary
verb needed)
Examples: Who lives here? (Subject = Who)
What happened yesterday? (Subject = What)
2. Object Questions
Definition: In object questions, we ask about the
receiver of the action. The question asks about the object,
so we need an auxiliary verb to invert with the subject.
Structure: Question word + auxiliary verb + subject +
main verb
Examples: Who did you meet? (Object = Who)
What did she buy? (Object = What)
Exercises 1: |dentify Subject and Object Questions
Determine whether each question is a subject or object
question.
1. Who called you last night?
2. What did you see at the zoo?
3. Which movie won the award?
4. Who did you talk to after class?
5. What made you laugh so hard?
Answer Keys
1. Subject question - Who called you last night?
2. Object question - What did you see at the zoo?
3. Subject question - Which movie won the award?
4, Object question - Who did you talk to after class?
5. Subject question - What made you laugh so hard?

Exercises 2:
Rewrite Statements as Subject or Object Questions
1. Jane painted a beautiful picture. (Ask who painted
the picture)
2. Tom broke the window. {Ask what Tom broke)
3. The dog chased the cat. (Ask what chased the cat)
4. Sarainvited Mike to the party. (Ask who Sara invited)
5. They discovered the new restaurant yesterday. (Ask
what they discovered)
Answer Keys
1. Who painted a beautiful picture? (subject question)
2. What did Tom break? (object question)
3. What chased the cat? (subject question)
4. Who did Sara invite? (object question)
5. What did they discover yesterday? (object question)

Exercises 3:

Choose the correct form (subject or object) to complete
each question.

... did you meet yesterday? (Who/What)

called you last night? (Who/What)

Grade (8) Unit (2)
o3 - 2)-JoJs qcﬁcq_,_@a@mns— 3. v made this delicious cake? (Who/What)
Subject and object questions help us understand 4. .voerennn.. did she visit in New York? (Who/What)
who or what is doing the action (subject) and who or 5. . sAW the accident happen? (Who/What)
what receives the action (object). Answer Keys

1. Who 2.Who 3. Who 4. What 5. Who

Exercises 4:
Create Your Own Subject and Object Questions
1. Alex found a lost wallet.
Subject question:
Object question:
2. Maria watched a documentary.
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Subject question:

Object question:
3. The teacher assigned homework.

Subject question:

Object question:
Answer Keys

1. Subject question: Who found a lost wallet?
Object question: What did Alex find?

2. Subject question: Who watched a documentary?
Object question: What did Maria watch?

3. Subject question: Who assigned homework?
Object question: What did the teacher assign?

Grade (9) Unit (2)

aB-2j- joj5 qn%cq_g::naon%—
Use of present perfect
1. Example: Tom can’t find his key.

He's lost his key. (= He has lost his key = he lost it
and he doesn't have it now.)

have lost / has lost is the present perfect simple:

|/wefthey/you have (= I've etc.) finished/lost/done

hefshefit has (= he's etc.) finished/lost/done/been
etc,

The present perfect simple is have/has + past par-
ticiple. The past participle often ends in -ed (finished/
decided etc.), but many verbs are irregular (lost/done/
written etc.)

2. When we say ‘something has happened’, this is usu-
ally new information:
Example: Ow! I've cut my finger.

The road is closed. There's been an accident.
(= There has been ...)

Police have arrested two men in connection with
the robbery.

When we use the present perfect, there is a connec-
tion with now. The action in the past has a result now:

Examples: Tom has lost his key. (= he doesn’t have it now)
He told me his name, but I've forgotten it. (= | can't
remember it now)
Sally is still here. She hasn’t gone out. (= she is
here now)
I can't find my bag. Have you seen it? (= do you
know where it is now?)
Compare gone (to) and been (to):
Examples:
James is on holiday. He has gone to Italy. (= he is
there now or on his way there)
Amy is back home now. She has been to Italy. (= she
has now come back)
3. You can use the present perfect with just, already
and yet.
Just = ashort time ago:
‘Are you hungry?' ‘No, I've just had lunch.’
Hello. Have you just arrived?
Already = sooner than expected:
‘Don’t forget to pay the bill." ‘I've already paid
it.”

‘What time is Mark leaving?' ‘He’s already left."

Yet = until now. We use yet to show that we are
expecting something to happen.

We use yet in questions and negative sentences:

Has it stopped raining yet?

I've written the email, but | haven't sent it yet.

4. We say 'It's the (first) time something has happened’.
For example: Don is having a driving lesson. It's his first
lesson.

We can say: It's the first time he has driven a car. (not
drives) or He hasn't driven a car before,
or He has never driven a car before.

{mﬁc@@tﬂom:c@:eﬁ:m‘kﬁ& Present Perfect
Tense copeepdi)

almost S-S 1T

just mpecoiond

already .}5:

just now 230

ever =

never m(ﬁcm?  ~ a—— ‘t:

so far m@ama]icd

for (period of time) ... {858/ 848/ co/ qod/ 48) [0

for ages/ a long time eode

since caernnns DODR5100

yet © . G201 (G ESNY))
recently 9@:&33:8(‘73

up to now PR ]

several/many/two/

three times @&qqxga *a@& 3{):5
Exercise

Complete the sentences using the present perfect.
1. Sally is still here, She (she / not / go) out.
2. | can't find my bag. (you / see [ it) anywhere?
3. Ican'tlogon to the website. (I / forget) my password.
4. | sent Joe an email this morning, but (he / not /
reply).
Is the meeting still going on, or (it / finish)?
6. (the weather [ change). It's colder now.

o

Answer Keys
1. has not gone 2. Have you seen
3. have forgotten 4. has not replied

5. has it finished 6. The weather has changed
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