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Acids and Bases

[ 32ei0 Jo JUidll daliw ]

?éélﬁs.mlju'aa}zjju@@méi
Which of the following is not a conjugate acid-base pair?

(2023 ».uite)

H,0* JOH™.D  HSO; /S02~.C HClo, CLO; .B H,0/0H™ A

Sabial Blall omier Blats Lesd o S Lo 1 | (@)
Choose the CORRECT statements that apply to these titration curves.

(2023 ».uive)

9.1 4| BN A 10
Indicator range Indicator 3 PERGES Y
Equivale
Jﬁ)ﬂ)s SR (Fadly E_ 6 Point

52-6.8 B
Bromocresol purple )
. L‘Lé—‘ .. |
8.2 —10.0 awhigledgl )
Phenolphthalein

Volume of base added (mL)
(mL) wiliaall 5201 saa
The base is NH,OH, and the appropriate Indicator is phenolphthalein
oliatgnall oo bl ca 2Ky (KOH suclall B
The base is KOH and the appropriate Indicator is phenolphthalein
The base is NH,OH, and the appropriate indicator is bromocresol violet

The base is KOH and the appropriate Indicator is bromocresol violet
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Acids and Bases

SEJ] (Jall e JSO PH eid e omsall gt batll sl Lo e

What is the correct order of increasing pH value for each of the following solutions

(2023 a.dw)

Akl L ga¥ Ogaelll yas Lviall ol LS
Household ammonia | Lemon juice | Milk of magnesia Milk
pOH = 2.10 pH =237 [[OH"]=32x10"*|[H*]=3.2%x107"

magnesialicill col> < Lemonggedll jmac < ammoniadJill Lsged! ¢« Milkewl=)l A
ammoniadJill oY < magnesialuuall cl> < Milkewd=)l < Lemongsed! pnc .B
magnesialocsll cul> ¢« Milkew=)l < Lemonggodll pmc— ammoniad il Lised .C

ammoniaiJill Lige¥ ¢ Lemonogelll pnc ¢ Milkeolxl ¢« magnesialocill o> .D

0:1 M HC,H30 Jsbas Jiogs 7loall Lty (1) JKAH § 0.1 M HCI Jylaes Jaoss 7ol | )

(2023 5.a1s) Sobial (Al § 7 Luall pola 3 MY s Lo (2) JSAJ1 4
The lamp is connected to a 0.1 M HCI solution in Figure (1), while the lamp is
connected to a 0.1 M HC,H30, solution in Figure (2).

’ What is the reason for the difference in the brightness of
the lamp in the two figures below?

The acid HC;H3 0, is a strong acid and completely ionizes in aqueous solution.
HC,H30, Jsl=ll § wliss¥ sue oo #STHCI Jslnll § s ¥ suc B

The number of ions in the HCI solution is greater than the number of ions in the HC,H;0,
solution.

HC;H30; Jsl=ll § bissdl sue oo J3T HCl Jslell § wliss¥l sue .C
The number of ions in the HCI solution is less than the number of ions in the HC,H;0, solution.
SW Jslell 3 aas Loz cpling camis (aes HCl (oext! D

HCl is a weak acid and only partially ionizes in aqueous solution.
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Acids and Bases

(2023 pud) S il ¥ sLaey 3o Locd Bmemso 2Ll lyleall s
Which of the following statements is true regarding the following ionization equations?
- - T —— o
plin &> yaoaJl
K, (298 K) oa vl ablen .
lonization equation Acid
Jod! ol el !
8.9 x 1078 H,S = H* + HS™ sl Gl Syl
Hydro sulfuric, first ionization
L el el |
1x 10719 HS™ = H* +S5~2 A Gl e clelin€,0]

Hydro sulfuric, second ionization
Jo¥1 nltdl & aemdl (e lanss ST S (L 8 paesdl A

The acid in the second ionization is weaker than the acid in the first ionization

O3l sate 533 paes liiysSoundl Jaes B
Hydrosulfuric acid is a strong polyprotic acid.
SN ol § (et oo laas AST Y1 (el § el .C
The acid in the first ionization is weaker than the acid in the second ionization
Jo¥1 enladl pe 2ol b1 58155 oo ST Sl (il e 2amslidl ligd1 5815 D

The concentrations of ions resulting from the second ionization are greater than the
concentrations of ions resulting from the first 1onization.

S Je il § os) g BCly Jtag 15 @
(2023 aud10) Why is BCls a Lewis acid in the following reaction?

= 12 o Tl T 3y e =2

C13
‘ :Cls
ic—B  + o = | :ig:ci:
\ i
I3
Because it accepts a proton from the base CI™ Cl™ Buclall o Ogig Al bz 48 A

Because it donates a pair of electrons to the base C1~  CI™ suclall Il cilig 480) z93) mile 453 . B
Because it donates a proton to the baseCl™ Cl™ suelall J) 0s39 l mile 0¥ .C

Because it accepts a pair of electrons from the baseCl™ Cl™ suclall (o b 7SI 7930 Jidiue 453D
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Acids and Bases

Then gyl I Dilige,Sy aased SUI Jgdeell (i Jolas Jies

Which of the following chemical equations represents the reaction between an

Al 4leasI YLl g @

aqueous solution of an acid and a metal hydrogen carbonate?

(2023 »ouie)

NaHCO3(S) + HC2H302(aq) — NaCZHzoz(aq) + Hzo(l) + COZ(g) .A

Zn(s) + ZHCl(aq) — ZHCIZ(aq) + HZ(g) .B
CaCOj3y, + 2HClaq) — CaCly, ) + H0(p) + €O, .C
CU(S) + 4HNO3(3C[) — CU(NO3)2(aq) + ZHZO(I) + ZNOZ(g) .D

Al cnlidl Wolaay Blaty Lewd dmmio adlill lyLall 4

(2023 »u5w) Which of the following statements is true regarding the following

ionization equation?

— + =
NHg(aq) + H;04) = NHy (aq) + OH(aq)
g5 OH ™ a8, suclally oy NHg suelall o jlaadl ) Ty ol55¥1 dzny A

The equilibrium shifts to the left because the base NH3 is weak and the conjugate base
OH™ is strong.

45 OH ™ sl suclally damys NHy suclall (¥ cuaddl ) T ol55%1 4z, B

The equilibrium shifts to the right because the base NH; is weak and the conjugate base
OH™ is strong.

dagas OH™ dasl bl suelally o8 NH3 suclall o Hluad) ) s oli5¥1 4z, .C

The equilibrium is shifted to the left because the base NH; is strong and the conjugate base
OH™ is weak.

Ao OH™ 2asl suclally dg8 NH3 suelall o cnedd! J) aay ¢ 155¥1 desy D

The equilibrium is shifted to the right because the base NH5 is strong and the conjugate
base OH™ is weak.
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pH = 1.8050.0400 M 45,3 HCIO, aem J3lat K, 20i | )
(2023 auiwe)| What is the value of Ka for a solution of HCIO, with a concentration
of 0.0400 M and a pH of 1.80?

1.0x 1072 .A

58%x1073.B

49%x107°.D 2.6 X107*.C

74.30 mL 230 13| HpS0, Jslra 1se s | D)
21sLatl 0.4388 M NaOH Jslons s

What is the molarity of H,;SO0,
solution if 74.30 mL of 0.4388 M
NaOH solution is required to
neutralize 45.78 mL of acid solution?

(2023 ?..\-5-1-6) H2504(aq) + ZNaOH(aq) - Nast4(aq) + ZHZO(I)
0.1569 M.D 04211 M .C 0.2320M .B 0.3561 M .A
(298 sic 1S1,U1) S > adldasl! Jdtell éi @
(2023 aud10) ?Which of the following aqueous solutions is acidic
D JolaaJl C JolaaJl B Jolall A JolaJl
Solution D Solution C Solution B Solution A
[H']=4.0x10* |[OH]=1.0x10"7 | [OH ]=1.0x 103 | [H*] =1.0 x 10713
D Jgl=ll.D CJg=ll.C B Js=l|.B A Jgl=ll A

(2023 aui0) Tl Jolmay 3lasy Loy
o—uull pH
sl o Jelaz, ¥ 2sall 55l uidigy 3ue B F ™ 0ol Sy sl ae Jelans KT gyl oY
Because K ions react with water but F~ ions, a strong Bronsted-Lowry base, | PH<7
do not react with water.
s W e Jela, Zaaall g 5sl uiddgy 3acld F™ gl (Slgelll ae Jelams ¥ KT ciligl o
Because K ions do not react with water but F- ions, a weak Bronsted-Lowry | PH>7
base, react with water.
s W e Jelaz, ¥ Lsall g )s) aiddny sueld F™ 0aly ol ae Jelams ¥ K ciligal o
Because K* ions do not react with water, and F~ ions are a strong Bronsted- | PH=7
Lowry base and do not react with water.
s W e Jelazy Aagaiall 659l dndigy sucld F™ 0aly sl ae Jelams KT miligal o
Because K' ions react with water, and F~ ions, a weak Bronsted-Lowry base, PH=0

react with water.
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Which of the following chemical equations Je ol Jies 4a¥ ! 4o lasIl oY slall gl @
represents the reaction that geologists use "

; 8 | o 4
to identify limestone from other rocks? e 2 oezylgenll 4o o
(2023 auiie — gasgai) Logdesadl 4l o dupll sgsall

NaHCO3(S) + HC2H302(aq) — NaCZHzoz(aq) + Hzo(l) + COZ(g) .A

Zn) + 2HClpq) — ZnClZ(aq) + Hz(g) .B
CaCOS(S) + 2HCl(pq) — CaClz(aq) + H,0¢ + COZ(g) i
Cucy + 4HN03(aq) — Cu(NO3)2(aq) + 2H,0( + 2N02(g) .D

What is the molarity of the H3P0, solution if 15.00 mL of 0.500 M NaOH solution
is required to neutralize 25.00 of the acid solution?

(2023 e.\.&.’m- ,_"9,4.:_5.!3) H2P04(aq) + 3NaOH(aq) X N33P04(aq) + 3H20([)

0.0025M.D 0.0075M.C 0.200 M .B 0.1M.A

(2023 audis — s ga)

(b) (@)

12
1" . / sBlanll Akads 1
10 Equival 10

q
Point pH, 8,72 9

ence, {
- Point pH, 7.00

pH

R E R R
pH

LR

s
3
O 5 10 15 20 25 30 35 40 45 50 % 5 10 15 20 35 30 35 40 45 50
Volume of base added (mL) Volume of base added (mL)
(ML) laali 520l aaa (ML) —ibisadl 320131 aaa
& oo of o i . o &
Bromothymol blue Jgoxigogyul §yjl | Methyl red Juirall yosi Indicator wiwlsSJl
6.0—7.6 41 —62 Indicator range s 4531 s

Jsasisas Al 331 s canelid) iSOy (g9all aexlla geill § A
In curve a the acid is strong, and the suitable indicator is bromothymol blue
Jededl jal o canlill caslsdly capas (aextla gxill @ B
In curve a the acid is weak, and the suitable indicator is methyl red
Sl aml g cwlill CaalSlg o853 paesdl b gmill 3 .C
In curve b the acid is strong, and the suitable indicator is methyl red
yesisng all 3551 98 conlill CaalSlly ciunis paell b amill 3 D
In curve b the acid is weak, and the suitable indicator is bromothymol blue
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(\T\’hich of the following solutions is bagci?i(298 e 7SI AN S el ALl J.J\.zilE @

(2023 poiie — pinsga)

Jooulll pne AUl slo i slo ogmo Jlrio
Lemon juice Seawater Pure water Coffee cup
[H']=6.0x103 [ [OH ]=1.0x10° | [OH ]=1.0x10"7 | [H']=1.0%x 107>

Lemonyselll yac . SeawaterD =1 :L . waterC ai sl B Coffeesyd olxid A

(2023 podia — asgad) T SAd il ¥alaes 3lak Led Ampmie L Slilall @
Which of the following statements is true regarding the
following ionization equations?

i)l ds =N hoaJl
K. (298 K) A ==
lonization equation Acid

JoY bl el g, S

4.5% 1077 H,CO; = H* + HCO3 R *?SJ ,

Carbonic, first ionization
L) ) el |
47 x 10-11 HCO3 = H* + CO2~ Pl galall oclis SIE
Carbonic, second 1onization

Jod! il J vaexdl (e il S ! Joaexdl A
The acid in the second 1onization is weaker than the acid in the first ionization
Os3g ll duaie 45¥ (898 (e e S o> B
Carbonic acid is a strong acid because it is polyprotic.
QL'I.H Q_;LIJ\ @ ooz e 1 4 Jj}'\ Q_j_ﬁ\ @ el .C
The acid in the first ionization is weaker than the acid in the second ionization.
Jo¥ ol e daeslidl g ¥l 518145 e pST Sl ol o il wlig¥ 1S5 D
The concentrations of ions resulting from the second ionization are greater than the
concentrations of ions resulting from the first ionization.

- /27 —_—
§ W) Jeaall § gl 3oels 027 i 15U @
(2023 audin — goaigai) Why is 0%~ a Lewis base in the following reaction?
:tll):‘ il Evs CI)7¥2/ T .l \ 1
6=s + 07 — [@— —Cﬁi:]
:gl.)i Zgl?:
Because it accept a pair of electrons from SOs;. SO3 o Ly ASIY o gy i LY A
Because it donated a pair of electrons to SO; SO3 I clig AN e 1395 s LY B
Because 1t donated a proton to SO;. SOz J| Lgigy cumin L:¥.C
Because it accept a proton from SO; SO3 (o Os39, cbdiw! LY. D

‘ http://Darsgu.com &)
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Which of the following is an amphoteric substance? $a,5s4al 8als b Las tﬂ @

(2023 audis — @vsgai)
HPOZ~ .D H,PO, .C POZ~ B H* A

S bl Aslaey 3lany Lod domemmso A Sl @

Which of the following statements is true regarding the following ionization

equation?

(2023 “hm—@a.:j.aj) HCN(aq) + Hzo(l) = Hzo(aq) + CN(_aq)

H,0 suclall (oo ASTHT 0930 Lis cllias CN™ 228 1 suelall o sladl ) Ty 015591 dzty. A

The equilibrium shifts far to the left because the conjugate base CN ~"has a greater attraction
to the H* ion than the base H,0.

H,0 soelall oo J81 HT 0000 G cllies CN™ &), b sue il o slaadl J) lagay o551 4z, B

The equilibrium shifts far to the left because the conjugate base CN™ has less attraction for
the H* ion than the base H,0.

H,0 suclall (o ASTHT 093U L cllias CN™ @280, 1 suelall o cnad) ) cms 0315591 dety C

The equilibrium shifts far to the right because the conjugate base CN™ has a greater
attraction to the H¥ion than the base H,0.

Hy0 50clall e J3T HY 00,30 L llies CN7™ 2ad ) 4 sue il o8 eadd! J1 s 015391 dezy D

The equilibrium shifts far to the right because the conjugate base CN "has less attraction
for the H* ion than the base H,O0.

spH = 3.30,50.0044 M 53Ss CgHsCOOH Lnes Jolxl K, dad L @
What is the value of Ka for a solution of CqH5;COOH acid with a concentration of
0.0044 M and a pH of 3.30?

(2023 audic - gs925)
49%x107°.D 2.6 x107%.C 3.8x1072.B 6.5%x 107> .A

http://Darsgu.com &)
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Solial cASES! o BN darg Lo @
(2023 5udie — (o1 ga5) What is the difference between the two figures below?

2 365950e8 O gl
Hydronium
ion

Acetic acid
molecule

Qlj.g_wi Q},\j
Acetate ion

psioxa Ol
Hydronium ion

0.1 M acetic acid solution

0.1 Ml S g )l aas Jslxe

0.1 M hydrochloric acid solution
c-b).QSJJ e QM.@}U Y HC2H302 e Jj.\m e GL).QS.U Laga ]l Mol (p0 HCI =y J}Jzn A

HCl solution is a poor conductor of electricity, while HC,H; 0, solution is a good conductor of electricity.

Loles Joloel! Legizmy @I HCH3 05 s cilinya ol Lo iz sl Legizms g0 HCD paes cilioge ol B

The HCI molecules in the solution are partially ionized, while the HC,H;0,molecules in the
solution are completely ionized.

HCI solution produces fewer ions while HC,H;0, solution produces maximum number of ions.

HCI solution produces maximum number of ions while HC,H;0,solution produces fewer ions.

(2023 atite — pasgad) A Jellall oo JSI PH asd e pramsall gotebiat!l il La @
What is the correct order of increasing pH value for each of the following solutions?

D Jolaall C Johaall B Jglaall A Jolaall
Solution D Solution C Solution B Solution A
[Ht] = 2.5 x 102M [OH ] =4.0 x 103M pH =7.40 pOH = 5.60

D Jglxll = C Jolxll = B Jglxll = A Jglxll LA
C Jslxll = A Jslxll = B Jgl=ll « D Jol=ll .B
A Jslzll = D Jglal) ¢ C Jglnlle= B Jgl=l) .C

Jslll = B Jglell = A Jglxll €= C Jsl=l!.D

http://Darsgu.com &)



(2023 ptite — augai) S

2024 5,40 pi NH,Cl) — NH o+ Clgg)

Loels Joloekl dazy Las oSyl gy

ziid oW ae Jeliny camnll o530 uidiey (ae> o8 NHY 0l (S5 celll pe Jelan ¥ Cl™ syl .B
Lo Joloell Jazm Leo gl Silisas aguigseedl olisy

’)’JL:_'LA Jj.l_xl\ Ja_z_g PO - QMLL&.Q P NHZ Qﬁiﬁ Cl™ QL}}“‘T .C

Halaia J}.L'zl\ Jazes Law e W) o Melazy NHZ Qﬁiﬁ Cl™ QL}}“‘T .D

SPH Loledos Blats Lot Ampzmso s 2l LMl ] @
(2023 aLe) | Which of the following relationships

is incorrect regarding the pH scale?

107 107 107 107 107 107" 10" 107 10?0 ™
pH 0 1 2 3 14 5 6 7 8 9 W0 N 12 13 1

poH 14 13 12 n 10 9 8 7 6 5 4 3 2 1 a

[oH] 107 107 107 10 107 10t 10t w07 10t 10t 107t 10 1077 10 1
pH = —log[H*].C pH + pOH = 14 .A
pH = —log[OH™].D [H*][OH] = 1.0 x 10~*.B

(2023 aLc) In the reaction below, which of the following is incorrect?

€03, + H20qy = HCO3 , +OHGg

)

Water H, O reacts as an Arrhenius acid. oegiiud ) aexS HyO s W Jelaw A
Water givesH,0 an H* ion to CO%~ ion CO3™ 0¥ H 05,1 Hy0 s Wl ey B
Water H, O reacts as a Bronsted-Lowry acid. Gl - aidigy yae=S Hy O s Wl Jelaxy .C
The CO3~ ion receives an H* ion from the water. « sl e HY (21 CO3™ (1681 iy D

Saunsgaal Bale pimy ¥ (b Les sl @
Which of the following is not an amphoteric substance?

(2023 aLc)

http://Darsgu.com &)
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Sowsd pae> BClg iay 15U W Jelad! § @

(2023 aLc) Consider the following reaction, why is BCl;a Lewis acid?

S Jslxll 8 cnzmgyuad clisyl z Y cpliy ¥ A

Because it ionizes to produce hydrogen ions in the aqueous solution.
S Ikl 3 oSyl syl z Y clSaz, 48 B

Because it dissociates to produce hydroxide ions in aqueous solution.
NH3 Liga¥l e g3t lig ASD) 795 iy 45¥ .C

Because it donates a pair of electrons to the ammonia molecule NH;.
NHj Ligalll s 552 (3o lig 48] 295 Sz 4 D

Because it accept a pair of electrons from the ammonia molecule NH;.

Sl Jeliall glan Lesd pmin S Lo 61 | €0Y)
(2023 Lc) \%Y

hich of the following is true regarding the following reaction?

N + -
NHj ., +H200) = NH , + OHg,

)
caazll W Jelell § LS ool 2058 NH3 50clall A
The strong base NH; completely ionizes in dilute aqueous solution.
OH™ (gl aSliag Lea HF 0098 18T iy NH3 (552 iz B
The NH3 molecule has a greater attraction for the H" ion than it does for the OH™ ion.
dagas OH™ dasl bl suelally g8 NH3 suclall o ol J) o o551 4ty .C

The equilibrium shifts far to the right because the base NH; is strong and the conjugate
base OH™ is weak.

Lg8 OH™ aasl,ll suclally daang NH3 suclall o Hlaadl J) oy o539 dxty D

The equilibrium is shifted far to the left because the base NH3 is weak and the conjugate
base OH™ is strong.

http://Darsgu.com &)
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F Saelall Jdlell paibias e b Les 4 @
(2023 aLc) Which of the following is a property of basic solutions?
Reacts with zinc to produce hydrogen gas. 9l 5Le 7 Y syl ae Jelan A
Litmus paper turns red. 0¥l 0glll ) uadid! £ s 309 Js=5 B
It has a sour taste. ¢3¥ 3lde LJ.C
Bitter taste and slippery texture. el 23139 31001 3,0 D

oo 0. 1 M LapS s asle Jadloed 3L oI Jigo gl A poms colinl calSad! § @
, 4yl (e dor L (800 g Lo il e g iy g9 el pne
|| the figures below, the electrical conductivity experiment is

(20235Lc) conducted for 0.1 M aqueous solutions of hydrochloric acid and
acetic acid. What can be concluded from the experiment?

Strong acids are good conductors of electricity. Ly SU Buis e nge Ligall (ales¥IA
Weak acids are good conductors of electricity. ., U5 cHlngs damall (slsd B
Strong acids produce fewer ions. J81 gl s Bgall (alasdl.C

Weak acids produce the maximum number of ions. =Ly ¥ 0 sue gadl b A sl sl D
o é)Lg Lo éi Jolel! #95 ity deus el Sbgal g ooyl Sligal 71855 s slisl JSET Capmy @
The figure below describes the change in the concentration of hydrogen ions and
hydroxide ions with the change in the type of solution. Which of the following is correct?

1 2 3 (2023 k)
[H*] 1 represents an acidic solution. luse> Yglea Jias 1.A
[OF] 2 represents an acidic solution. Lucls Yslxs Jic, 2.B

3 represents an acidic solution. luses Yglxa Jias 3.C
3 represents an acidic solution. Lucls Ygles Jiay 1.D

o 20.00 4slal 0.1000 M KOH Jgl=a (ps 43.33 mL a3 13) el ad) jaes Joloea 890 e @
S yae]| Jj.\m

What is the molarity of the nitric acid solution if 43.33 mL of 0.1000 M KOH

solution is required to neutralize 20.00 of the acid solution?

(2023 ‘QLG) HNO3(aq) + KOH(aq) EE— KNOg(aq) + Hzo(aq)

0.217M.D 0.462 M .C 0.560 M .B 0.830 .A

http://Darsgu.com &)
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(2023 aLs) | 5(a,b) AlSall Blaks Losd Amemem p& 2 Slylaadl g

Which of the following statements is incorrect
regarding figures (a,b)?

Jslell PH alid LedSls (a0 (a1 SIS A

Both figures measure the pH of a solution.
pHlass ST Lulé ,o4,b Sl B
Figure b provides a more accurate measurement of pH.
pHJass ASTLulé jiq,a JSd .C
Figure a provides a more accurate measurement of pH.
pHJ4e8,5, 400 8¢0,8 sy b U2l D

Figure b gives a direct digital reading of pH.

$59891 J) i1 (o Ligd cowm AL pislesSl mumsall Cusill Lo @
What is the correct order of the following acids according
to their strength from weakest to strongest?

(2023aLc)

K, (298K) Acid yaaall

6.3 x 107% Hydrofluoric  clyglégyu i HF
6.2 x 10710 Hydrocyanic clsbewsyand! HCN
1.8 x107° Acetic cLiwdl  CH3;COOH
1.8 x 1074 Formic ¢lisysall HCOOH

HCOOH«— CH3COOH «— HCN «— HF .A
HF«— HCOOH«— CH;COOH«— HCN .B
HCN<«— HCOOH<«— HF «— CH3COOH.C

CH;COOH «— HF«— HCN«— HCOOH .D

http://Darsgu.com &)



0507135671 vmbjloggﬁuwhl\\

aclgdlig yaganll

Acids and Bases

b 98N Jouzng 8 yalall Gmiay Blasy Lawd dmizmso 2| &lyLadl ol
s SaLial A gl
Which of the following statements is true regarding the
titration curve and table of reagents shown below?

pr===T====m

—
Equivalence” |
point

] ¥ AN (20235Lc)

o

I

0
0 10 20 30 40 50 60 70

(mL) clall suclall gz
Volume of base added (mL)

Methyl red Jidl «>i | Bromothymol blue Jscggas 1 3,50

4.2 — 6.2 6.0 —7.6
Jsesigas Il 3350 98 ol CaalSly c2gd suclally G598 (aextl A
The acid is strong and the base is strong, and the suitable indicator is bromothymol blue.

)y 9o bl o slslly Aan s Buclally g98 Laexll B
The acid is strong and the base is weak, and the suitable indicator is methyl red.
Jsasisng ! G350 92 cowlidl o &8s (dain s Buclally cayms (aexll .C
The acid is weak and the base is weak, and the suitable reagent is bromothymol blue.
JWsdl Sl g conlill a8y (g8 saclally caas pacxll D
The acid is weak and the base is strong, and the suitable indicator is methyl orange.

SPH § e el LJ 2] 315l @

Methyl orange s, Sl
3.2—46

(2023 sLc) Which of the following substances has the highest pH value?
Seawater juJlsl o Milk wulnl Blood pall Ammonia UWigoll
pOH = 5.60 pH = 6.50 [H*] = 4.0 x 1078M [OH ] = 4.0 x 1073M

Seawater ,=J| :l . MilkD =i .C

Blood~.JI.B Ammonialssedl A

0.1 M aule Jdles &M J) Jgoaigasdl @31 aalKl a8l wic
uystdg NaNO3 agu3g4all ol NH 4 Cl a5 ga¥1 58 e 981 ALY
B ool Sl sl 109 J) il il Jgms K pgialisall
(2023 5Le) Y slaie iy Jollzll
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Acids and Bases

Suoeles¥l yailas o pias &,SL“LM@ @

(2022 5u5%0) Which of the following is considered a property of acids?
taste bitter o b2 A
feel slippery sl daly.C
Red litmus paper turns blue G gl ) e lhamd! el ¢ L 3859 Joxi . B

It reacts with zinc to produce hydrogen gas  (nz9)uull ke it sl ae Jelass . D

(2022 au5%0) Which of the following is true? Szxso uab Lo éi @
In basic solution[H*] > [OH™] [H*] > [OH7] o5& gelall Jslell 3.A
In acidic solution it is [H*] > [OH™] [H*] > [OHT] 0556 oaesd! Jgl=ll 3B
In acidic solution it is [H*] < [OH] [H*] < [OHT] 060 (oaezd! Jolll §.C
In a neutral solution it is [H*] > [OH] [H*] > [OH7] oS Jalaall Jsl=ll 3.D

Smeeio b Les gl alinl Jolanl| dslas § @
(2022 a.4%0) In the reaction equation below, which of the following is correct?

—_ + i
HX(aq) + H20() = H305qg + Xag

HX 1s a Bronsted-Lowry base Gosd - dtddgy velsd o HX paay A
HX donates a hydrogen ion to water H>O H50 ¢l 29500 G190l HX 7iny .C
H>O is a Bronsted-Lowry acid $o8d — iy (olexl e HyO sy B

HX accept a hydrogen ion from water, H2O  H,0 : Wl 0 cnz950ua Ol HX (Ldsius D

SO el 3 cnm gyl cligal z ¥ cnlits (nzgyduen (e goims (&1 Bl L @

(2022 ausie) - | What substance contains hydrogen and ionizes to produce hydrogen
ions in aqueous solution?
Arrhenius acid ~ «giieayl (o> .C Lewis acid sl paes A
Arrhenius base  _«gsisa,l sacld.D Lewis base ol Bacls B

http://Darsgu.com &)



F: H
. T i i
F—B iN—H — :F—B—N—H | NH3, +H20qy = NH} +OHgg
|
F:H

1 2

Ammonia NH3 in reaction 1 is a Lewis acid owsd paes 1 Jelatl § NHj Loga¥l puai A
Ammonia NH3 in reaction 1 i1s a Lewis base st 8aels 1 Jeladdl 3 NHj Liga¥l paai.B

Ammonia NHj3 in reaction 2 is a Bronsted-Lowry acid  ¢,50 — uziisy a2 Jelatdl 3 NHg Logell pa5.C

Ammonia NHj is the electron pair acceptor in reaction 2 by i) zs) Jatue 2 Jelazll § NHg Lisall pza3.D

391 po Bueld i 795 b Les g @

(2022 auiw) Which of the following is a conjugate acid-base pair?

H,S0, ,S02~.D H,0,02".C HNO;,NO; .B  H,PO,,HP02~ A

EHFMKa eed Lo 2. 15, 5o HF elyglin,udl nem 0 0: 200 M Jslad PH guimg s @W (a5

The pH of a 0.200 M solution of hydrofluoric acid (HF) is 2.15. What is the Ka value of HF?

(2022 puiw)
1.8x107°>.D 47 x 10711 .C 2.6 x107*.B 3.2x107°.A
(2022 ki) 6.50 X 107% 038,35 Ca(OH) 5l K1 upuSssiua ozl pH 2ais Lo @

What is the pH of a solution of calcium hydroxide Ca(OH)2 with a
concentration of 6.50 x 1072

(2022 pudia) | 2024,,80 p2 || Sl @ oy Lovie Loinas Vg lons iy 2101 Cmy@ @
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(2022 5.i%) Saezio b Law g1 abinl JSAIL 3l Losd | ¢
Regarding the figure below, which of the following is true?|

2) Laaé L cpl HCL paes (¥ 2 § Liblu Lrags 7 luall zagsy A
The bulb glows brightly at 2 because HCl is only partially ionized
858 sae> CH3COOH (91 3 lals 7 luall s 50 055 B

The light of the lamp is dim at 1 because CH3COOH is a strong acid.

88 e HCL 0¥ 2 § Liblu Lrags 7 Luall zags, .C
The lamp glows brightly at 2 because HCl is a strong acid
Lol clt: CH3COO0H (ae> ¥ 1 3 lials 7 luall 06 D
The lamp is dim at 1 because the acid CH3COOH is completely ionized

SLen JS Jplma § wligsd) 1S1 A Ladg Ll . Jguael] 3 83,ledl oleodll mamsall Sl casill Lo @
(2022 auiie) What is the correct descending order of the acids in the table.
F According to the concentrations of ions in the solution of each?

S N CH3COOH — HF - H,C0; — H,S.A
“’ngt_g":((;g‘_’gta“ts s H,S —» H,CO; —» HF — CH;COOH .B
63 x 10~ HF H,S - H,CO5; » CH;COOH — HF .C
18X 10°° CH,COOH
P Ted HF — CH3COOH — H,CO; — H,S.D

[ AL Ak o HyS0, Ll e Jolae o 2.580 ML 8plae o (doelill - paamd| Bplae 3] @
SH,S0, Jgloes 50 Led (KOH o gueuligd! tesuSyiia (30 0. 6500 M Jylma cy0 54.70 ) ey

In an acid-base titration, 2.580 mL of sulfuric acid solution H2SO4 was
(2022 puéie) titrated to the end point with 54.70 of 0.6500 M potassium hydroxide
solution KOH. What is the molarity of the H2SO4 solution?

H,S0,, ., +2KOHq) = K;S0,, . + 2H,0,

)
0.6 M.D 1.2M.C 0.7M.B 1.4 M.A
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Acids and Bases

(2022 ‘a.\.ﬁ.“m) Sobial Byslall (Somieny Sl Lo T gu-.‘ (P9Y gS‘
Which of the following is true regarding the calibration
curve below?

¢ M\Wiy@M\ Ky daays Buclally S9d saexdl A

CET T T The acid is strong and the base is weak and the suitable
(mL) diiad S W) s indicator is methy1 red.

J}A.g}njﬁ é)j pY- pim‘ &Kl 2(.:35 saclally S9d oo B

The acid is strong and the base is strong and the suitable indicator is bromothymol blue.
Jdl JL&J)_’}Q AUy e &Ny Lgdbuclilly aimisn (aoxll .C
The acid is weak and the base is strong and the suitable indicator is methyl orange
J}L_:,éﬁ.@j;}.ﬂ é))i}m p.‘b’ﬁ\ ;_é..fbm‘j Laas E...L;G_]\j - u'a,c_zj‘ D

The acid is weak and the base is weak and the suitable indicator is bromophenol blue

Jooasigogy Gyji Jooi i Juizon | Joirogogpul Gyj AT
Bromothymol Juial Methyl Bromophenol . e
blue Methyl red orange blue The indicator
47 il ogd lauie pax @I PH 8
6.0—-7.6 B 6.2 3.2—-4.6 3.1-47 pH values at which the indicator’s
' color changes

(2022 aLc)

(2022 sLc) LAl Jelanll § il Ldas &) doliet! Lo @
What property does the experiment describe in the corresponding reaction?
Sour taste oaelxll @2kl A
Slippery texture 3l el B
Electrical conductivity SLrS Jimgll .C

Change in color of litmus paper — _ueddl g ls G159 05 & adll.D
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pH

0507135671 L“,b.,l,.b.llalgpliwill\\ aclgdlig yagaall

0.2M.D 0.025M.C 0.05M.B 0.1M.A

Jslma (10 20.0 ML as LN aais 3o HCL ey g0yl piaes Jglons 10 40. 0 ML 5plas 3 @
(2022 5Lc)

40.0 mL of HCI solution was titrated to the end point with 20.0 mL of 0.2 M NaOH
solution. What is the molarity of the HCI solution?

Acids and Bases

sHCI Jj.‘a-_a L_)Y}A L0.2M aj}.s).'i NaOH ‘aﬁajdg." ..\.1.«;55).\.9&

HCl(aq) + NaOH(aq) = NaCl(aq) + Hzo(])

consider the figure below to determine type of titration? < J,Lall JSCal! §56ylall @ @

—t

—

ABlall dac i g
Volume of base added

(2022 5Lc)
clogducls.D slag Laes .C bucldy oo B GLAjG.LQ.A
(2022 5Lc) S[H'] = 1.0X 1073 M (5%, 501 298 K sie JUasall suae 3 [OH ] 2esd Lo @

1.0 x 1073M.D 1.0 x 107 *M.C 1.0x 1071"M.B 1.0 X 107*M.A

(2022 L)

Strong acid with strong base Lsducls o $58 pae> A
weak acid with strong base Lgbbucld ao apais ae> B
weak acid with weak base Lipass sueld pe cas e .C

Strong acid with weak base Lapas Bucls ao $58 (o> D

What are the products of a neutralization reaction? = S Jslall Jelas x5 g3 Lﬁ @

Calculate [OH ] when [H*]=1.0x103M

pH Solution JglxL 10 .C 1000 .A
2 A 100.D 3.B
5 B
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Acids and Bases

(2022 5Lc) ¢ i L) opiisad| o dicdid| dmg Lo @
What is the similarity between the following two formulas?
! Both are Lewis base gl delgd Laadls A
HOH :F: y
I [ . . ¢
§j=? :ij—Ela Both are Lewis acid owed poles! LeadS . B
:0: F
) Both are Arrhenius base oegulia sl elgd Leads .C
Both are Arrhenius acid gyl alesi LIS D

(2022 aLc) W@gwwmmw ANl ¢ﬂﬂ@

CsHsNH2«+— NHs« CH3sNH2«—C2HsNH2 . A

K, (298 K) Base doaclall
5.0 x 10~% | C,HsNH, | Ethylamine cnef (LL| C2HsNH2«— CH3NH2«— NH3«—Ce¢HsNH2 .B

4.3 x 107* | CH3NH, | Methylamine casl Jilis | CHNH«— CoHsNHa— NHse—CsHsNHa .C

-5 Ammonia Liaxel
2.5 %10 NH; =" | NH3« CeHsNHz« C2HsNH2«CH3NH: .D

4.3 x 10710 | CgHgNH, | Aniline Olas

1 N [H*] < [OH"].B [H*] > [0OH"].A

(2022 aLe)
Chemical dyes whose colors are affected by acidic and basic solutions are called....
amphoteric substances Lpigaedl slgll A
Standard solutions Lwlall Il B
Anhydrides Sy 31.C
indicators il .D
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Acids and Bases

(2022 5Lc) oLl 25 1wl § Jellel! oo ez ALl Jolaed! 6] @
2 LI 1,1 2 Ll 1 .1
s e $98 pae> s e $98 pae
L bl e [PENFACRNES Loz Lol ool Lobs L ool
C A
2 LS 1 s 2 sl 1 .
Beaker 1 Beaker 2 -
S92 e s e E92 v s aes
losa L ol Lo Lo ooty Lots Lals ol tse Lol cnl
D B

(2022 sle) Which of the following is true regarding the following reaction:
p g g g g

HC;H;30;,,, + H20q) = C;H; Og(aq) + Hj 0(+aq)
H,0 80clall (o cansi CoH3 05 dEal, 0 suclall LA
than the base H,0. The conjugate base C,H305 is weaker
C,H303 suclall e 4STHT (9. Lids> Hy0 suclall clias B
The base H,O has a greater attraction to the H* ion than the base C,H;053.
The 1onization equilibrium shifts to the left. Slacdl J) el o33l dzeny .C

The 1onization equilibrium shifts to the right. el ) el o550 doess D

(2022 5Lc) §298 K wic [HY] = 2.5 X 1072 43 (5 il Jolek pH 20 Ls @
What is the pH of an aqueous solution in which [H*] = 2.5 x 10™% at 298 K?

S ougeayl Sueld Ll b Les (g @
(2022 aLe) Which of the following is not an Arrhenius principle?
p g P Y
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Acids and Bases

When hydrochloric acid HCl,q) reacts with zinc metal Zn ), the gas formed is? o

(2022 ale gns521)
CO..D H,.C N..B CO A

K,(298 K) acid ezl SALl (olesd cns oo iassd] ezl Lo @
6.3 x107* HF Which of the following acids is the weakest?

6.17 x 10710 HCN .

2022 ale o2
1.75 x 107> CH,COOH ( ple @augad)
1.77 x 10~* HCOOH HCN .B HF .A

HCOOH .D CH3;COOH .C

(jV/hich of the following is not a conjugate pair? TLad) e 95 o ok Les qu @
(2022 ale ons425)

gl suelally 3lazy Lod mmio (b bos @

Which of the following is true about a strong base?

(2022 ale (qoni925)
It tastes sour o> LElde A

Small amounts of OH" ions are produced in solution  Jsl=ll § OH™ gyl (e 2018 ciliaS 215 .C
Completely dissociate ol iy ¢S . B
Small amounts of H' ions are produced in solution Jsl=ll § H* culig)] e 215 =S 7215.D

; ol palaia ¥ Lo H — F Jglomo § clis 0f cnmasiaed! 855 aulaiad 13U @
H H .
o R Why can a hydrogen atom ionize in a solution of H-F but

? not in benzene C¢He?

Because the hydrogen-fluorine bond is polar in HF ~ HF §a.la5 jslally camgyup i alay I oA

HF 3 2uudad s jslally cnmapiud! o Al 3 B
Because the bond between hydrogen and fluorine is nonpolar in HF
CoHg @ i Solun 2oy S adladl § 8yall 0¥ .C
Because the difference in electronegativity is zero in CgHg
CoHe @ cnzarmadly 090,801 3 o paiye Ay S Allidl 3,8 (¥ D
Because the electronegativity difference is high between carbon and hydrogen atoms in CgHg
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Acids and Bases

20.0 mL 45t 0.1000 M KOH Jgl=s (00 43.33 mL 233 15) <l icd! (e Joloea oo L @

(2022 sle (gns42i) S oot Jolma (4o
What is the molarity of the nitric acid solution if 43.33 mL of 0.1000 M KOH
solution is required to neutralize 20.0 mL of the acid solution?

HNO; ., + KOH,q) = KNO; .+ H0(

0.432M.D 0.325M.C 0.108 M .B 0.217M.A

¢ B Jalell oo A Jololl dnes § 50501 il Liags oS @

(2022 ale g2 g25) How many times more acidic is solution A than solution B?
fe g
pH Solution Jgl=L! 10.C 1000 .A
2 A
3 B 100.D 1.B

What does NH3 represent in the reaction below? SsUai (e sl $ NH3 Jia |5£2 @

HAAF HOF (2022 ale (ov2i9a5)
H—l!d:’/_\l|3—F —-H—rlq—EI;—F T
1AL Y | Arrhenius base oegeleayl sucls .C Lewis base  wglbucls A
Arrhenius acid _«guiia)l jae>.D Lewis acid sl 2o .B
(2022 sle qausai) Sed Bucliy god (aes bylae Ales § bl asiSII Lo @
What is the suitable indicator in the titration of a strong acid and a strong base?
Methyl orange, range 3.2-4.4 3.2 — 4.4 slaw Jlasdl JLLA
Phenolphthalein, range 8.2-10 8.2 — 10 sl (cdlialeall . B

Bromocresol green, range 3.8-5.4 3.8 — 5.4 sl « ya3¥1 J 935,559 1 .C

Bromothymol blue, range 7.6-6.2 7.6 — 6.2 sluw «Jsadgay Al G50 .D

(2022 sle gaigaT)
Proton donating 039l e LA
accept a pair of electrons lig ASIY (o 93 JLdinl B
donate a pair of electrons Lo ASIY (0 295 e -C
Proton accepting 0939l Jlaiwl D
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(2022 ple (gvinsga5) Toae> (v (gl 9 Bueld (10 0961 (0 09 9l Sl L
What is the ionic compound formed by a cation from a base and an anion from an acid?
indicator as\S31.D salt zWlI.C base suclall .B acid o=t A

.............. s Joloell GHT 78,5 05 Loie 03Ul ¢l yan uadid) L 489 g @
Litmus paper becomes red when the concentration of H*+ in the
solution is.................

k (2022 ale (qoni9a3)
" 1x10° M B 1x 10711 M A
R 1x107*M.D 1x107"M.C
What is the type of titration in the figure below? 83
. AT ale @asgad) 2022(
g T jj » Strong acid with strong base 458 5ucld an $58 Jae> A
AT Strong acid with weak base  daas sucls ps 535 (ae> B
& W W D weak acid with strong base 48 5ucld po Caas jaes.C

ML A3laad Saslil aaa

weak acid with weak base 4aias sucls po Capnin ao>.D

(2022 ale yassa3) (U Je el 3laty Lowd memso e b Lo
Which of the following is not true regarding the following reaction

— + —
HCl,q) + H20() = H30(,q + Cl,g

H,0 80clall 0 canysl Cl7 daal, Ll suclall A
The conjugate base Cl~ is weaker than the base H,0
Shadl J1 ool 1551 sy B
The ionization equilibrium shifts to the left
Cl™ suclall oo ASTHT 008 Li> Hy 0 suclall ¢llies.C
The base H, 0 has a greater attraction to the H" ion than the base Cl~
Ssasll ol 0133l 4z D
The ionization equilibrium shifts to the right

http://Darsgu.com &)



0507135671 vb_,l_.b.llolglbl]'will\\ aclgdlig yaganll

Acids and Bases

(2022 ale pasgai) §298 Kuiic [HY] = 4.0 X 1078 46 0,5 Jibs Jolel pH 23 L @
What is the pH of an aqueous solution in which [H*] = 4.0 x 1078 at 298 K?

Sl aand QU Jlonl! o aiszgutedl pgaageall lisn)S delis Pk il 1)) Lo | @)
(2021 »u5w) What gas is produced during the reaction of sodium hydrogen

carbonate with an aqueous solution of acetic acid?

(2021 aua10) | Which of the following statements is true about the reaction below?

— + -
NHg(g) + H,04) = NHy g T OH,q)
NH; is an Arrhenius base oegeiudyl Bucld NHy jai A
is a Bronsted -lowry acid H,0 o9 — dedigy pae> Hy O oy B
NH3 accepts a pair of electrons from H, O H30 ¢ olig A3 295 Jedws NH3 .C
H,0 accepts H' ion in the forward reaction  _sL¥l Jelazll 3 H™ 0ol Jidzwy H,0.D

SH30™ & guigyutad! Sligal uiss aslll Jullekl § Loles s ALl stelf e g @

(2021 auaie) Which of the following substances completely ionizes in aqueous
solutions, producing hydronium ions H;0*?
L. HCI
II. HC2H302 III 9 II oB II 9 I .A
- d2p ) IV 511 51.D I 51.C
IV. HCIO 2EIN 2
Solist | Walaal! mesedl ol ol s e
(2021 ausis) What is the expression for the acid ionization

constant for the equation shown below?

_ 2] __ [H30%][NO3]
T [HNO3][H,0] € Ka = [HNO3]
[HNO3][H, O] D — [HNO3]
a  [H30%][NO;]° a2  [H30%][NOZ]°
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Acids and Bases

Sobial e Laald Aadlly Amimo AW Ll g @

(2021 ausis) | Which of the following statements is true about the reaction below?

— + -
CH3NH, .+ H0q) = CH3NHJ o+ OHg

g8 OH™ dasl Ll suclalls dams CH3NH; suclall A
The base CH;NH,, is weak and the conjugate base OH™ is strong.
Aagas OH™ aasl bl suclallgass CH3NH, suclall B
The base CH;NH,is strong and the conjugate base OH "is weak.
CH3NH, 53> 4Slias Lo 8T HY 053¥ Lis clliey OH™ 3931.C
The OH~ion has a lower attraction to the H* ion than the CH;NH,molecule.
The equilibrium is shifting away to the right Crad! ) Toas (31539 dey D

(2021 ‘a..\.a.m) ccbbl p..w).” mYJ}J&L‘ u.c.XJg.L‘zi‘ é [H+] w}j)..\.u(‘.” uy\j\sf' ..u)a cj.o PS 88

How many times is the concentration of hydrogen ions [H*] in solution X greater
than in solution Y according to the diagram below?

pH 0 1 2 3 4 5 6 7 8' 9 107 11 12 13 14
pOH 14 13 12 1 10 9 8 7 6 3 4 3 2 1 0
1000.D 100.C 10.B 2.A

SpH = 2.68350.0091 M oS5 HF wbyglég ol oo Jolal K 4es L | 1)
(2021 auiis) | What is the value of Ka for a solution of hydrofluoric acid HF with o
a concentration of 0.0091 M and a pH of 2.68?

~yt -
HE(5q) = Heag) t Frag

K,=9.9x%10"5.C K,=76x10"°.A

K,=48x10"*.D K,=63x%x10"*.B
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Acids and Bases

S Gasbazdl o3 (Z) 5 (V)3 (X) Jdleall pOH 2osd covm mumsall soreliantl cusill Le @

(2021 »uéws) What is the correct ascending order by pOH value for solutions
?

(X), (Y), and (Z) with the following properties?

(Z) >X) >(V):A
(Z) > () >X):B
() >X) > (2):C
YY) >(@) >X):D

(X):pH = 10.5
(Y) = [H*] = 10712
(Z):[OH"] = 10~°

dslal 0.333 M NaOH Jglme o0 68.4 mL 230 13| HS04 el nSI1 (aes Jolome 20 Lo @

Sy ! Jj.lm o0 49.0 mL
What is the molarity of the sulfuric acid solution H,SO, if 68.4 mL of 0.333 M
NaOH solution is required to neutralize 49.0 mL of the acid solution?

(2021 puéis)

HZSO4(aq) + 2NaOH(aq) = Nast4(aq) + 2H20(1)

0.880 M.D 0.465M.C 0.232M.B 0.119M .A

SIS vo el i ylasy gndall izl el gally (o Loadll Julloms oo suceill o @

How can acid and base solutions be distinguished in a scientific laboratory in a

safe way?

(2021 JiLg)
s gacell clalaeS aelgall Jolis.C o abs LJBuclall 9 85Y qabs 4 aenlls Gpiall . A

§Jslarll Jlel! e pa3 2l Ml

(2021 jl¢) | Which of the following relationships represents a neutral solution?

[OH"] < [H*].C [H*] < [OH7].A
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(2019 L)

S 3okl Jsuzdls 83,1901 ueloall o $98Y1 Buclall Le @
Which base is the strongest among the base listed in the adjacent table?

K, (298 K) RH]
5.0 x 1074 ool ]
43 x107* ool Juleo
2.5%x107° Ligad!
43 x 10710 RAR]

of Indicator shown below?

Jsdgal) Alagy
Equivalence
Point pH, 704

pH

=

0 5 106 15 20 25 30 35 40 45 50
Volume of 0.100 M NaOIT added (mL)

ity s et e 113800 A1) g 8ylall s (§ el il conlill ca sy Caas (el A
The acid is weak and the appropriate reagent to use in this titration is phenphthalein.
Jaesigng all 313 52 8plall sda § delasinl canlbdl 2 a0y 598 (aaxll B
The acid is strong and the appropriate reagent to use in this titration is bromothymol blue
i85l g 8plall sis § doluiid ol CaalSlls gs3 Laexd!.C
The acid is strong and the appropriate reagent to use in this titration is phenphthalein.
Jsasisag all 351 9o 8ylall sda § daloziw! cnlill casl8lly Capas (aexll.D

The acid is weak and the appropriate reagent to use in this titration is bromothymol blue.

L A cLell pH = 7.0 018 13) « jomedl slo § diosd cilaganl Bydie Aull elh] 3 camasieed| ol 7S5

(2019 JiLe)

(2021 pudia) Sobisl Amsngh! cailsSIl Jouzmg 8yalakl domins Blany Losd Amemso 2l Silylead! g
Which of the following statements is true regarding the titration curve and table

aclgdlig yaganll

Acids and Bases

onel Judea LA
ol ) B

bt .C

Juiilall gao Guislall
Indicator range Indicator
RALTASHY
8.2—-10
Phenolphthalein
3 ‘ - .‘
6.0—76 Jyasizernll 305
Bromthymol blue

The concentration of hydrogen ions in pure water is ten times its value in sea
water. If the pH of pure water = 7.0, what is the pH of sea water?

dl W ugyuad! 03,1
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¢ bl ) oy cnltd) 01530 dmiy 13U L k) Je ity alat, Lagd @

(2021 JLe) For the following balanced reaction, why is the ionization

equilibrium shifted far to the left?
— + - . -4
HFg) + H,0() = H30(,q +Foq) , Ka=6.3x10

F~ aasl L suclall pe dijlae HY 0¥ &l 508, 58T L cllza Hp O 30 lall A
The base H,0 has a much greater attraction for the H*ion than the conjugate base F~
Ausll 4t lisall o dand el 2aiipe Ky 208 B
The Ka value is high for the acid, so it tends towards the non-ionized molecules
Ao F™aas| Ll diucldy 698 o> HF.C
HF is a strong acid and its conjugate base F~ is a weak one.
H,0 s0elall oo ASTHT 0981 odizd Hy O suclall oo 5981 F~ aaal Ll suclall D

The conjugate base F~is stronger than the base H,0, so it attracts the ion H* more than
the base H,0

(2019 JiLs) SHCl(2q) s KOH aq) o JS Uslad Jelis e dmslidl sl s | (Y
What are the products of the neutralization reaction of KOH,q) and HCl,¢?

Cliag + KH,00% -C KH(aq) + HCIO(aq) -A

H3OE’aq) + KClaq) -D H,0(p) + KClgaq) -B
Sz g sl pgadgald] lissyS ) el (e Jolos 2iLo| wic Silelid &g junds g1 Lo @
What explains the bubbles that occur when acetic acid solution is added to
sodium hydrogen carbonate?

(2018 JiLe)

LWhich of the following is a Lewis base? §_uglaclsd oo s b Lu@ @

(2018 iLe)
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Saisl Uzl § 3oyl alestl oo iall pannl Ls| (D)
(2021 L) | Which acid is the weakest among the acids listed in the table below?
& s

H,CO,4 HCN H,S HF acid anall
45%x1077 | 6.2x1071° | 89x107™* | 6.3 x 107* | Ka Julill uli

(2018 L) oo 2 Sl g JWI oA Jelaally §la Losd @

Regarding the following balanced reaction, which of the following statements is true:

HC;H30; . + H0¢) = H300,q) + C2H302
The base C,H305 is stronger than the base H,0  H,0 suclall oo s431 C,H305 suclall A
HC,H;0, strong acid S8 o> HC,H30, .C
The base C,H;05is weaker than the base H,O0 H,0 suclall o caasi C,H5 05 saclall B

The 1onization equilibrium shifts far to the right Orad! J) Ty ol 551 dzery D

S gtelall Joloell e pad 2Ll 3Nl f @

(2021 SL¢) Which of the following relationships represents a basic solution?
[OH7] < [H*].C [H*] < [OHT].A
[OH"][H*] = 14 .D [OH"] =0.0.B

tinem ST Jloll Anas § 53Ul Silye sie 92 Lo HY 0gal 5655 e Toliy sl eyl Lals g @
Consider the adjacent drawing, based on the concentration of H+ ions, how many
times more acidic is the more acidic solution than the less acidic solution?

S s dlpds oa s Ui o 1000 .A
L . 3.4
o3 27 ol ,a 278 212 10.B
g2
bl
0
A B c D E F 500.D
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consider pure water equilibrium equation: :aJtJ| adl W) g5 Wslas § @
H,0( + H20(p) S H30(,) + OH

(2018 L) Selll I gy T gy ligal 88 Ls) wie Ky daud pais ¥ 13U

Why does the value of KW not change when more hydrogen ions are added to water?

H bl 5855 83Lss cned! 22 0l35¥1 2Lzl A
Shifting the equilibrium to the right and increasing the concentration of H ions.
Increased rate of ionization of water molecules. Wl Sl 0l Jase 8oLy B
Hy0 clisia (e dje (068 OH™ aw 28Lall HY Jelas .C
The added H* reacts with OH™ to form more H,0 molecules.
Jslxll § OH™ oyl 5S,58005 D

Increase in the concentration of OH™ ions in the solution.

(2018 Le) 2024 5,50 1i B’abm Ygloma s § ailisd wie iy ALl LY 4 @

(2018 L¢)
3.2x1077.D 51x1077.C 3.2x1078 B 46 x 1078 A
Seliendll aas aibas e s ¥ AW asbasd e | €
(2017 Sk¢) Which of the following properties is not a property of acetic acid?
Bitter taste and slippery texture el 355 9 31 e A
Turns blue litmus paper red o3l ) B el § LS 39 Joxs .C
It has the ability to conduct electricity by S Jisoss e 8,080l 1B

It reacts with sodium hydrogen carbonate to produce CO> gas.
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Sl e clisiadl o 1855 el e Ldsdoma gtz e lgill oia gl sbisl Jsuzdl § 53,163 Ky B M5 (0a @
(2017 Jjl¢) From the Kb values given in the table below, which of these bases

has the highest solution concentration of unionized molecules?

ol ] ool Julos Liga¥| AR —
C.HsNH> CH3;NH> NH;3; CsHsNH>
50x107% | 43x107* | 25x107° | 43 x 107 1% [ K}, (298 K)
NH; Lise¥! . D CeHsNHz (la¥1.C CoHsNH: (el is] . B CH3NH: (el Juleo LA

$he (s Yglma Jtas Ml Ml g @

(2017 SL¢) Which of the following relationships represents a basic solution?
[H*] > [OH™].C [OHT][H*] = 14.A
[OH"] = [H*].D [H*] < [OH™].B

Joloea (§ g suad! 9l 7555 po 25las PH = 1 Al Jgdoma 3 cnzg sl 093l 7553 095 Laasss oS
(2017 L) ¢pH = 2 4!

How many times greater is the hydrogen ion concentration in a solution with
pH=1 compared to the hydrogen ion concentration in a solution with pH=2?

1H.D 2.C 10.B

TH30™ p5aisynel) il 3853 s e s 2 it o1 | €EBY)
(2016 jL¢) | Which of the following solutions contains the highest concentration

of hydronium ions H;0%?
0.10M NaOH.D 0.10M CH;COOH.C

0.10M HCI.A

0.10M HF .B

Regarding the ionization equation of indicator B: :B a &30 -l dslaey slai Logd
B + H,0 — HB;+ + OH™
goes ol
(2016 L) S Jolms J) il ALs) wic Jhasms gl Ol § il L
What color change occurs when an indicator is added to an acidic solution?

ol Jo3e A
il U Jslll CeuiS; B
Traml Gs Jslll oS .C
The solution turns orange Was,s Bet Jalal) S, D

The color disappears
The solution turns yellow

The solution turns red
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(2016 L) $Beld po es Jalad e (Lans ¥) AW yaslasll g @
aadll el ae (aleo¥l Jelas.C Al Jlleall §3501 B1ALILA
e alSH olgll s D Jellmall Ly S Jamsatl B
(2016 ‘._;LQ})

(2016 L_;’LV‘) T diddgy bueld - e Jelds hadd Jias AW e o]l é‘ @

Which of the following reactions represents only a Bronsted-Lowry acid-base reaction?
NH; + HtY — NHf .C NH; + BF; — NH;BF; A
NH; + H,0 — NHf + OH™.D Ag® + 2NH; — [Ag(NH;3),]* .B

consider the reaction below Jeladl slat Logd @

HF + HPO;~ — F~ + H,PO,
(2015 L) | Which of the following statements is correct? Samexio &5¥l &l Leall &l

HF is the base saclall 9o HF A
F~ is the conjugate base dasl Ll suclall ga F7.C
the acid HPO%~ waestl 92 HPOZ™ .B

conjugate base is H,PO; a3l Ll suclall g0 H,PO, .D

consider the equation :aJslall 3 @
AlCl; + CI™ — AlCI,

(2015 JiLe) What is the property of AICI3? SAICl; apn L
RSTANCOATTRITPENN ) syl ducls B
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(2015 L) Saaaed| yUaod docdud Y1 oo gy ¥ b Lo 6] @
Gl pllaill 2 slordl slaasll (olass! .C Aals, I bzl Jlert! STLA
SLe¥ls bl § auSeud! 39 Al (alass! D SUaddl oLl pH 28 5 Lasy B

What does Ag” represent in the reaction? Jclaill 3 Ag

electron pair donor by A 793 mile LA
Brochetd-Lowry acid So9d Addey yae> B
Lewis base gl Buels.C

Lewis acid owed yae>.D

S[OH ] el a gl pmadl Lo« Jslall Jouzell § U5 Joay « yilias Aas ¥ duz ! pdpdl il ol @
(2015 jl¢) Astudent measured the pH of four juices and recorded it in the table
next to them. Which juice has the highest [OH™]

(2015 4u,.0)
$53B 53 A.C $35B Cins A A
Lo 1 858 pd95 Sy ¥.D i Bygss AB
(2015 4u)) Lo
5l Ay § piall .C A 3zl 413] A
daaS9yedl G5l 78,5 § axl D $sd pae> 8Ls| B

http://Darsgu.com &)



0507135671 vb_,l_.b.llolglbl]'will\\ aclgdlig yaganll

Acids and Bases

1.5 = A pH 2eid Lo Jplma 3 psuigyiedly cuuSosoud| Gignl oo S 381 55 L 28301 Lo @
(2015 ou,.5) What is the relationship between the concentrations of hydroxide

and hydronium ions in an aqueous solution with a pH of 1.5?

[H,0%] = [OH™].C [0H"] > [H;07] .A
7 = [H;0%].[OH"].D [OH"] < [H;0%].B

S(HY) @ligio all y93 e 35 elyally (olesdl &lisyad g @
(2014 iLg) | Which definition of acids and bases focuses on the role of protons (H+)?

ipdal Kbl ellud ¥ 2l sisll i | (P

(2014 L¢) Which of the following substances does not behave amphoterically?
U1.D ..L_g.-ij).J.ﬂJ‘ Qﬁi .B
(2014 L) $50°C 535> Ay e Ky sl (il cuilh Sod Ls @

What is the value of the ionization constant of water Kw at a temperature of 50°C?

3.0 x 10715M.D 1.2x10715M.C 53x 107“M.B 1.0 x 1071*M .A

(2014 Ls) $[OH™] > [Hz0™"] aud 055 s Jloek ! dads Lo @
What is the nature of the solution in which [OH™] > [H30"]

Geld D
(2014 o 50)
Sl ol D saslll qalall .C RUPRATR : Gsiball Gealll A

(2Ll e, | AWslall Jtes AU cSLe Lol (o ] @
Which of the following reactions represents

X

| I
X—A: + ]|3—Y —> X—A—B—Y
|
Y

| the corresponding symbolic equation?
X x y (20144250
ogaindyl Bucldy oo .C owed Bueliy jae> A
sl Bucldy g jaes> D é)}l-dl»ﬁjﬁ sucldy oo B
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7z L) Juady g9 1 JLat| (o8 BuelBy (aen o Jolds &igu i @

(2014 J>35<) | When a reaction occurs between an acid and a base, the transfer
of proton favors the production of:
63_3’&2” 5_.\.:.‘.5.“3 635;}" u'a.o_x_” .C ;a_gag‘ S..\.c.\.&.‘b ‘5359\ u'a.o_xj\ A
i Buclally Caa sl aaxll D Sed¥ Buclally can Y aoxll.B
Tolgizma o (381 95 395 JS il B3yl ol lEMall (e (g @
(2014 J>35.) | Which of the relationships under each beaker is consistent with its content?
B A
shis H:0 KOH (g A HCl (g A HNO: g
40°C = pH =7 pOH < pH [H.0'] < [OH] pOH < pH

10~7 = [0H"] = [H50%].C K,, = [0H"][H;0*].A
14 = pH — pOH .D 10-1* = [OH"][H;0*] .B

(2014 J:-j.a) Sakisd) B g ) Gas ¥ LW Lab\.g.a.n o &,5‘

Which of the following statements does not agree with the concept of indicator?

Was (olexl ol Zaas uelga€ JoaT Lgine BLS5e A
Organic compounds that act as weak bases or weak acids.
Jsl=ll pH iz 455) xa, B
Its color changes with the change in the pH of the solution.
) BLAL Joloell pany JanY! gull 2asd pizs.C
The value of the transition range changes with the change in the solution added to it.
4 ools Jlanl gue 2K JSID

Each indicator has its own transition range.

(2014 gu,55) 2024 50 12 §Cr9w¥ 15 O39u38H e Sty AN I ] @
AL (S0,);.D (NH,),S0, .C CH,COOK.B  CH,COONH, .A
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$(9. 0 M) 533 clileall e Jylons Ciias b Los g @
(2014 o.,u5) | Which of the following describes a solution of acetic acid with a
D g

concentration of (9.0 M)?

(2014 os,5) | Which of the following relationships indicates an aqueous solution
with a pH greater than 7?
[H;0%] < [OH™].C [H;0%] = [OHT].A
pOH =11.D [H;0%] > [OH™].B

C Syl ziid B oSkl ae 4.5 g5lus 4 pOH dasd A S, Jelany @
2sll Oalll Jf (llialgiall o il ool piy il Joloell 0L Lele <Ly
(2014 ) ieuidll e C— B — A ol daub L sl

Which of the following represents all of the species present in an

aqueous solution of hydrofluoric acid?

consider the equation aslall 3 @

Ag" + 2NH; — [Ag(NH3),]"
(2013 L) What does the ion Ag+ represent? SAg™ (oY1 dliay s L

Bronsted-Lowry base ¢ s! aiiis,; sucld.C Bronsted-Lowry acid ¢ ) diddoy jae> A

Lewis base owslsacls D Lewis acid w0yl paes B
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(2013 JiLe) Which of the following conditions are met for correct titration?
NH.OH HCI H2804 HCI1
— Aalaw dala — Aalau dala

<« il gl <« Jduall jaal <« Jdsall yaal
! ! NaOH f '! NaOH !‘ \ NaOH [‘ ! CH3COOH
= = =

(2013 L)
[OH"] = 1 x 10~2M.C [H;0%] = 1 x 10" 12M .A
[H;0*] =1 x 10"2 M.D [OH"]=12M.B
(2013 JiLe) $0. 01M loiliwsyueed! o> 2o La @
Cadseay $9d s ASII.C 3509 6s8 g ASILA
Cadteag aas cudy AN D 3S 9 caras e ASINLB
(2013 L)
5,00l 2y D H* 58,5.C OH™ 5S;.B Laall A
(2013 ‘é.\p..\S)
HCI /CI~ D OH"/H* B NH* /NH*> .C  SO0?~ /H,SO,.A
(2013 5u).5)
CO,.D
(2013 u.0)
Snigael D

http://Darsgu.com &)



0507135671 vmbjlouléﬁwﬂl\\ aclgdlig yagaall

Acids and Bases

SeLLl Byl yor Ay By e Brutzmy gl Lo @

(2013 ) What happens when you increase the temperature of water?
Keep the pH value constant awlbpHas 56.A
The pOH value remains constant 4wl pOH 4 55 B
The concentration of H;0* ions decreases H30" bl 28,5 Ja.C
Kw value increases K 4esd 3l555.D
a2 o 0 i
sy D s .C islugyia B 399 gua A

i i )

H30% 5 OH™ cligel 585 solui 13].C H30% cbig)l e gimmy oI 13).A
Lolie slo Slinya (e gimy oJ13]. D H307 5 OH™ cilisyl e g1y oJ13).B
(2012 L)
6.D 7.C 9.B 13.A
(2012 L)
Sl sull.D
(2012 J=>j5)
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(2012 J>34)
10.D
201225 oot 125 )
[H;07] = [OH™].D 1X 107 M (e il [OHT].B
12005 [Flaschiil] @
Azl LelsdT D Jsyl lalue .C adsll LS B ado¥! laslge A
(2012 J>3e) SHPO?2™ J 4zl 4| suclall @
H;PO,.D H,PO; .C PO3~ .B H,0.A
=
(2012 gs,5)

Athect] ]
0%~ .D H*.C H;0" .B H,0.A

(2012 440)

(2012 u,-0)
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(2012 o,)
0—-14.D
(2011 (guyu5)
(55.4).D
(2011 (gs,u5) SISy AeH 9o cliiiwdll ezt ST Jalell uu,&@@
CH3;COO0™ .D CH3;COOH.C H;0*.B H* A
(2011 (guyu5)
Au cas.D Zn (yusyls .C Agaxss.B Cu ul=i A
Sogi 1 goll paenS Caiar b Loa sl @
(2011 (guyu5) Which of the following is classified as a monoprotic acid?
H,CO,.D H,S0,.C HCOOH .B H,S.A
S vl ylall g8 oy il s Lo s @
(2011 (guyu5) Which of the following is not a condition for acid rain to form?
Industrial activity sluall LLiI.C Acidic oxides duaax!l LY A

Marble buildings  awls 1 GLLL.D

(2011 (guyu5) TWhich of the following values represents an acidic solution?

[H;0%] = 1071°M.C

[OH"] =10">M.D

(2011 (guyu5) Sdomizeio (9SG adld! aléM:JlQ.o&;i cyadll W) cpe die ndeud die @
When a sample of distilled water is heated, which of the following relationships is true?

[H;0*] = [OH™].C [H;0*] > [OH™].A

K,, # [H;0*][0OH"].D [H,0*] < [OH"].B
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Seddol o8Il yasbias o it b Lo éi
Which of the following is not a property of indicator?

(2011 (g,5)

Weak base Ao uclgd A
colors change with the change in the pH of the solution Jelell pH iz Ll waxs B
Strong acids

Ld (olexl.C
weak electrolytes Laaas olidy 431D
(2011 jiLg)

(2011 Lg) Mis feel slippery compound?  $_jigball uolll 9 @ @
CaCO3.D NaCl.C KOH .B HCOOH A

(Which of the following consider as a Lewis bases? = $ gl uclgd m @
(2011 iLg)

pOH = 12.C pH=5.A
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K Keq ¢ 2830l Ls CH300H g + Ho00,q) 2 H30,) + CH3007, 015331 3| ()
(2011 L)
K, = [H;0]/Keq.D K, = Keq[H,0].C Keq = K,[H;07].B Keq = Ka.A

Tosbil) ALE Ladd Bty cnmmeysd Byd e otz Liaas e 2L fnadl (e o

Which of the following formulas represents an acid that contains

(2010 JiLe)
only one ionizable hydrogen atom?
H,PO, .D CH3;COOH .C H,SO, .B KOH .A
consider the equation dslall 3 @
HIn + H,0 — H30% +In~
idl6og o bowy § bl 3929 oL8
(2010 JiLe) The presence of the indicator in an acidic medium leads to
Appearance of the color of the ion In™ In™ 0e:¥ Ogd Hels A
HIn color appearance HIn oyt sk .C
pH decrease PH sez9)usdl 03,01 lass .B
Increased forward reaction rate ole¥l Jeladdl deyue 8L . D
Haels ?4.’_)-.\.3'5.4.4‘ aJud A‘jl‘ pia>
(2010 Le) All of the following substances are amphoteric except:
OH™.D H,0.C H;0* B HPO;™ A
consider the reaction Jeladl § @
Ag’ +2NH; — [Ag(NH3),]"

(2010 L) Ag" consider as Ag" nia
Bronsted-Lowry acid ¢ s! widisy (aes.C Lewis acid _wsl oo A
Bronsted-Lowry base ;5! 1idigy 9aclsd . D Lewis base wslsacls.B

(2010 J>32)

HCL.D
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(2010 U= 34) §12. 40 Syl 4oy Jslra & (M) pssinsiad! sl 365 Lo
What is the concentration of hydronium ion (M) in a solution with a pH of 12.40?

1.0x1071.D 44 x107%.C 9.8 x 107%.B 25%x107%2.A

/a0-Rtitlladddl alyl _Evacd altiti--wlkadlallal,
(2009 1 (u,5)
LzsH;0%,S03”.C LzsH;0" A
H,0%*,S05~ ,HSO; .D L35H,0% ,HSO; .B
(2009 1 u,5)
135 CH;COOH .C LasH,0% A
CH;COOH, H;0*,CH;C00~.D LzsH;0%,CH;COOH .B
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(2009 1 4u,.5)

0.10 M CH3COOH .C
0.10 M NaCl.D

aclgdlig yaganll

Acids and Bases

H3 07" 5050,.el! lisy] (o0 585181 e nm 2l ULl 1) €D

0.10 N HI.A
0.10 M HF .B

(2009 1 g;.5)

(2009 1 g;05)
2.3 x107’M H;0*. C
1.0 X 10~’M H,0* .D

PO3~ D HPO2~.C

5.3 x 10"14M H,0" .A
5.3 x 10-’M Hy;0* .B

i o

CH,COOH .B H;PO, A

Uiieiiie
+

H,0 HsPO, .A

&y Jl Oslll paae (o iz A
Jl-djgéi“-b‘-‘-bja-.'y~B

E,umpf 0.1 M NaOH s 0. 1 M H3PO, clysi il iaas Jybns o gt g 5 tis | ()
S5 'F

(2009 1 ,u5)

Na;PO, + NaH,PO, .C

NaH,PO, + H,0.D

Na,PO, + H,0 A

Na,HPO, + H,0.B
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(2009 1 (g5 " 15yl e Jlie Jslall JSAd) G @
2 e Lig8 Bucld an 698 (ae> A
PH e / Laas bucld o 8P Lo .B
! Aapas bueld po cipas (ae>.C
z —.‘/—/‘ gt ] .
> o T e 4_:33 sacls o Oyin oo .D
(2009 2 o))
H*.D
(2009 2 o,.5)
o Osig il wde .C $s8 Osig Ml ol LA
3 Osig Ml e D ipas Osig Ml mie B

oW1 5yl s Liad 1306 Aall +Loll [H307] = [OH=][25°C 5yl 2mys cis] chgpall oya
(2009 - 2 490) :5L6 100°C

Ky [H;07] [OH™]
Jas slas Jas A
NSt Jas Ja, B
Wl A 5133 5135 C
sl 5133 5135 D
(2009 -3 os,.) \
a9 caras g 4SU1.C a9 898 o A8 A
Caddeag cdas cudy AU D —adteag $9d e ASII.B
it gt 5o Q)
[H;0%] = 107*M.C pH=3.A
[OH"]=10"*M.D [OH"]=10"®M.B
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(2009 -3 5s,.5) rddled] pgzes Buslall - jaemdl B plas suzs @

20¥s11 sluill D 2 MUl Asluill .C Ll gLl B LoliesS 2131201 LA
(2009- 3 u,u15) g9l p iyt gl 755 0950 3. 65 g yote dady GLe g yden @

22%x107*M.D —5.6x 1071M.C —2.2x 10°M.B 45x10711M.A

(2009 -3 u,015) ;52 [OH] = 1.2 X 1072M: J5ke alail gyl 03,1 @
1.92.D 3.84.C 7.00.B 12.08.A

(2009 4, u,.5)

(2009 4, u,.5)

(2009 4.45,.5)
MS})..\.‘QA Uﬁi D ‘:}Qj)..\.g Uﬁi .C Q939 ¢ .B cle = A

(2009 45,.5)
Gogl - didiigs (Bueld- jaes) .C ooguidsl (Bucld- jaes) A

(2009 45,.55) :51075M KOH Jslal duzgyuiuell o) @
11.D 5.C 9.B 3.A
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(2009 iLs)

NH} /NH;.D Na,0/NaOH.C H,0*/NH; .B HCl/H,0% .A
(2009 Ls) S0953 25°C 5y 4:,.;@%.\.:\.9.”@@
K,, < [H;0%][OH"].C [H,0%] =
K,, = [H;0*][0H"].D K,, > [H;0*][OH"].B

| b (M) 5uslal) 55 05548 10 o ursyeisel 03 BA(OH) psslull Sy Js Jylne] (@)
(2009 iLe)

5x10711.D 1x 10710 C 5x107°.B 1x107% A

(2009 iLe)
CH,COOH.D HF.C H,S0,.B HCl.A

(2009 iLe)

CN~,HPO%-,Cl0~,ClIO; .A

3.5x107% | HCIO CI0;, Cl0~,HPO;~ ,CN™.B
12x107* | HCIO,
49 % 10-19 | HCN CN™, Cl0~,HPO3™ ,CIO; .C
6.2x10°°% | H,PO3

CI0;, HPOZ7,Cl0O~,CN~.D

(2008 iLs)
W &= .C 63'-“-"5)""3‘("" uﬁi A
RETTRUA NN 7SEN ) 9yl Ogel B
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Acids and Bases

(2008 jL¢) Sz Ll Junds (9939 1 JLan! e Las @
Caasl sucldy Lsﬁiuwc 6_951 sucldy 63§QA.A>A
$98l Bucliy cansl ae> D Caa sl Bacldy caasl jaes C

(2024 i) Suelsall Jodles aibias (e Sl Les @
#3¥ Laals .C Ozl 5Le 7Y syl Jie clilall an Jelass A
walll 250 5 31il1 3,0.D 0908 ST S L2 Y lslall lign S ae Jelazs B
(2024 5u5) S a0 E,')Lgl.o.cé\ bl alglly slaty Loy @
@w‘ M‘ sall pﬁ) _ B
Nl R - ’ Gosd - gy deled o Aiai (1) @3, 55U1LA
- ) 5 Ceseisayl delgd e azal (2) 3,551 B
3 = . PRE
BF O9seell ansls 36 |3 sl palen] oo piai (3) o8, 8:L1.C
3 R s
H.0 U 4 oWl polesl (o el (4) ©3,8:U1.D
2

H,S0, byl (e Jolmes LIOH agbelll duSsaea oo 25. 00 ML Layis Zie 5 jlae o33 @
Lo eBplall ALy Aais J) Jgmmpll paendl Jplea (o 20:25 ML ajh 4l umgg 0.425 M 5583

0.5275M.D 0.4550 M .C 0.3443 M .B 0.6885 M .A

(2024 a.i10) Siaes el ga AW el g @

[H;0t]=1x10"* , pH=13 , [OH ]=1%x10"° , pH=3
[OH"]=1x10"°.C [H;0t] =1x107* A
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Acids and Bases

SHY Gyl Sligal 1S53 55 13] Satmy 13k colinf magh eLall 31 el Jelas § @

(2024 puza) H,0g) = H'uq) + OHggg

K 2eud 31355 9 OH ™ aieasSo e ) ulignl 18,5 31555 A
i3 093 Koy s s 9 OH ™ s puis !l ciligal 18,5 Jas B
S 09 Ky 3w (35 s OH ™ cuSoyun byl 18,5 5105 .C

Ky 2eud Ja359 OH ™ aeuSo i ) il 38,5 Jas . D

(2024 a.a1) Srazio b Loa gl oLsl 8 plall iloimies 3laty Logd @

a6 Ol suic ity g PH I g &I
ollialgaall
phenolphthalein

8.2—-10.2

J 95,5909 Frudiy

52—-6.8
Bromcresol purple

Jaarisag il 305!

6.0—7.6
Bromthymol blue

Volume of base sdded Aad ! ban A e ] 0w X ® & W e »
Vobame of Bare 2sded et} 1asli oo
Voburme of bare sdded

J933,S509, ity 92 Bplaell il 4 4T 9 g8 5ucls 5 598 (aa> Bylas (1) Gl Jiey A
ollialgiall o 5ylacld Ciwlidl _m\ij\jlws.\.cléjé}éuwsﬁm (2) @ml‘JioaB
Jj}ﬁyjﬁwiqﬁsﬁwwm‘ ;&.&\Sﬂj&.&.#ﬁﬁléjé}éumsﬁm (3) @m’l\ Jian .C

Joesigag ol é)}iﬁsﬁwwm‘ @&Kj\j'&.}}j Bueld g caas aas> bplae (2) gl Jias D
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Acids and Bases

(2024 p.aie) [?auoi Joaael! 51501 ael ol slas Loss mamo s Los ‘51 @
K; (298 K) lonization Equation il aslas Base s.c (!l
2.5 X 107> NH3,,, + H.0() = NH;{(aq) + OHg,q Ammonia  Lsge¥!

5.0 x 10™% | C;HsNHy, + H,0() = C;HsNHY | )+ OHgq) | Ethylamine ol Jok)

43 x 10~% CH3NH, .y + H,0¢ = CH3NH§“(aq) +OHg | Methylamine (aef Juddl!

4.3 x 10710 | CeHsNH,, ) + Ho0() = CsHsNHZ ) + OHgq) Aniline ¥l

aosll e alinsdl e 581,53 J81 e onds¥) Jolea gy .C SLga¥ e die (qadl Ligad| Jolxe mild A
sl e sl e 3815 el e el el Jole g2 D wiliga¥l (0 sute (a8l el Jus] Jolms a2l .B

(2024 ».ize) F@ma s Les i cobiol Jaaall 3 (2) 5 (1) wwu&m@@
Reaction (2) Jelax! Reaction (1) Jelaxl!
Por- + - + —
HY(aq) + H20() S H30(q) + Y(aq) HY(aq) + H20) — H30(0q) + Xaq

Ose¥ eadlly 7iSs 28T Bl cllias Hy O Buelall o jluadl J) Guyas 4l cnldl ool3) 4z (1) Jeladhl 3. A
X~ soelal aSlies Lo HT

H™ 00559 2l i85 J37 G elies Hp O e all 0¥ el J) Gy 4l ol o155 ey (1) Jelasdl 3B
X7 saclall aSlias Lo

suclall o J81 HY 000 i clzas Y™ 288,01 s lall o8 cnaadl ) Tetay ol 01331 aemy (2) Jelastl 3.C
H,0

suclall o ST 05 L cllies Y7 2aal L suelall ¥ slaadl J) Ty oolall ol dey (2) Jelashl 3D
H,0

(2024 puise) EUM: |ia Ao Led.pOH = 9.37,0.20 M 83855 yaes Jolns cudac q

K, (298 k) e Bio HF .A
—4
6.3 X 10 HF T
6.2 x 10710 HCN
1.8x107° CH;COOH CH;COOH.C
-9
2.8 %10 HBrO HBrO D
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Acids and Bases

(2024 Lc) EWl Jdlall olgs e Al Alipadl Lol Lﬂ@
Sl Joss¥.C N 51l 5,4 A
o3 gl ) o By50) ueidl § L5 28y9 Jgmi D ool 2235 B
(2024 sLc) (cc,w? Al i 18 o oo 1)

Bacls 5 jaes o Jobanll Jelas milgs 1A
oA (30 O] 984eld (10 098 (e sl 8o B
saceld 9 e O (L.;JL:.’ZJ‘) Gj.)}l\ Jladd Jelss &3’\3_' a1 .C

(2024 5Lc) E%_a e 2 Lol remsall gotelatll cus | LA] @
K, (298K) Ionization Equation (.1l dslas Acid oo
6.3 x 107% HF = H* + F~ Hydrofluoric c¢lslay sl
6.2 x 10710 HCN = H* + CN™ Hydrocyanic ¢lslwy ;!
1.8 %1075 CH,COOH = H* + CH,C00™ Acetic cliwd)
1.8x107* HCOOH,q) = Hq) + HCOOG,q Formic ¢lu)gafl

($s3%1) CH;COOH « HCOOH « HCN « HF (aas¥).A
(¢s3¥) HF « HCOOH « HCN « CH;COOH (ans¥).B
¢0).C

)

.

(¢s3¥)HCN « CH5COOH « HF « HCOOH (
(s5%) HCN « CH3COOH « HF « HCOOH (cansdl!

i

-
.

(2024 pLc) | Ssimanl| dilal] ety g A6 bl uelsa | (D)

Ly S Jhogs ¥.C Blall s 4 A
o ol ) Ly il ¢ L 4859 Joes D owalll 4415 B

(2024 slc) EOH‘ syl gyl iy Al Jllell § Lolbes K55 Al e 5 ﬂ D

1 NaOH

> | CH.NH, 453.C 251.A
3 NH,

4 Ca(OH)z 431 .D 332 .B
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(2024 aLc)

;m‘”ﬁﬂ" pecwr ] ndas A
pH 0 1 O2 3 4 5 & 1 8 9 W0 N 12 13 1 Sl 10.B
<0 » e
pOH 14 13 1 1 10 9 8 7 6 5 4 3 2 1 0 . . 1000 D

(2024 aLc) |pH = 3.3050.00330 M 5355 CsH5 COOH s 5! e Skl K, 2 Lo @
C¢HsCOOH ) + H,0) = CqH5C00(, ) + Hg
K, =9.5x%x10">.C K,=76x10">.A

K, =63x10">.D K,=89x10">.B

(2024 5Lc) Szl Judleall Ludll oo b Loa @
[H*] > [OH"].A
[H] [H*] < [OH].B

[H*] = [OH"] .C
[H*] + [OH"] = 1.D

(2024 5Lc) 21x1072M.C 1.3x 1072 M.A

79 x 103 M.D 19%x1071°M.B

(2024 »Lc) T80 5L) Baclall paenll 205 Jies ¥ o oo 1| €2
S03~ 4H,S0,.C F~ 4HF .A

NH} sNH;.D CO0%~ yHCO; .B
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Acids and Bases

e uSoyia ;EEEE; IPEEIR 3k oIS 13/ HBr ag;;;,t?/m],.m 2 oo Lo

D

(2024 "aLc) Soaexl (0 25.00 mL &slal 0. 100 M NaOH » g:5 5401l
0.06 M.D 0.24 M .C 0.09M.B 0.12M.A
(2024 5Lc) (sgu.n ISl Bl s s s o (D)
-9 4| PR &
Indicator range Indicator
4.2 — 6.2 Methyl red Lidl osi
8.2 —10 Phenolphthalein oJtatgiall
6.2= |76 Bromothymol blue Jsesises ll G50
3.2 — 4.2 Methyl orange Juas,di (il
bl sl | Baelallggs | paemdlgss | 58K abhas wie pH il a2l | Buelal poi | paextlgss | 5013 Alaas e pH
Jsesisorall G231 | 23 ¢ 7 el om0 258 chsas 13
clildl caalSl | Buelall ggs | paextlges | 583N dlaas aie pH bl o sl | suclallogs | paextlgos | 58N dlaas aue pH
JEdl dddl | 2 s 5 orllialgrall 4sd Capas 9
(2024 sle) fm;i Jeladly oty Losd Ao AL ol boal) 4 (251

Slig A 793 mile ¥ owed Bucld BF3 .C <lig AT @J’JJ.@_LMMS’ o) pae> BF3 LA

(2024 sLc) [s)\.@ J) Tosens HON _memdd 2ol el ol m\fq (252

. — + —
HCN(aq) + H20) = H30(,4) + CN(,g

H,0 suclall oo 5581 CN™ a3l Ll suelall ¥ | 1

H,0 5oclall oo 5981 CN dasl Ll soclall o8 | 2

H,0 50clall oo 4STHT 0530 L cllias CN ™ 2as) L saelall o8 | 3
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ALl Sl gt 298K e dole Jllma A OH™ 05l ol HY 0i6f 55,5 obisl Jsuzd! gy @
(2024 5Lc) § v

D C B A
[H']=4.0x105M | [H']=1.0x103M | [H]=1.0x10*M | [H']=1.0%x 10"’ M

spH = 2.68 &> HF cliygligyund! (aexd 0.0091 M 63S 5 Jolel K, desd Lo @

(2024 eLG—‘:;\Af}aS) HF(aq) + HZO(I) F= HgOEraq) + F(_l)
K,=76x10"°.C K,=62x10"*.A
K,=89x10">.D K,=9.5%x10">.B

s Jolma e 72,1 ML alazial a3l o 13) KOH ageuligd! ausSsyns Jolrs 350 Lo @
(2024 ale — sn19a3) Siuclall Jgls e 39:00 ML Uslal 0. 543 M Hy S0, el 11

H2504(aq) + ZKOH(aq) — K2504(aq) + ZHZO(I)

2.00M.D 1.00M.C 0.502M.B 0.317 M .A

(2024 ple — giasga3) s Ygma piad AWl Sl g

Joloell § Lol day el plaAdpg ) | ueddl pla el Luadl oslll | clipSU Jodonll disogi | Jsdel
&3l goey T 1
JO 5 Jose 2
o> @3 dioge ¥ 3
8] o> Jioga ¥ 4
4.D 3.C 2.B 1.A

(2024 ale — q2sga3) Solial Jelanlly 3lan Lod dmpmso A Slylall @
SO; + H,0 < H,SO0,

by A 2930 Jidtun 4 uas) (e SO5 | 1 3451.A
g A 2930 mile 44Y uag) e SO5 | 2 44,2.B
g AN 293 Jedtus 48 gl bucls H,0 | 3 451C
g A o3 il 4 sl e B H,0 | 4 352.D
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Acids and Bases

(2024 pLs — pasga) F@mm&wm wt%ﬂ
the equation 1 st the equation 2 wstatl
Mg(OH)Z(aq) + ZHCI(aq) il MgCIZ(aq) + ZHZO(I) HCl(aq) + NaOH(aq) - NaCl(aq) + HZO(I)

Lodbueld g diams paesd Jalad Jelas LadS A
48l 2981 Aslall Ludi Led LeadS . B
Aoyl liga¥) s 4ud ybay LeadS.C

Bacld 5 jaes o @bl Jlauiwl Jelas LeadS D

2 Jdlall g1 298 K i Aibe ol Zas¥ OH ™ Giggl gl HT (ygal 7855 sbisl Joadl oy (2ss

(2024 ple — qaigai) ERE
4 3 2 1
[OH-]=1.0x103M | [H*]=1.0x10"°M | [OH"]=1.0x10"’M | [OH ] =1.0x 10713 M
v1aThi 443.C L:52.B Lasl.A

(2024 ple = guasgd) | SPOH = 6.60 tum pubid| gl p3 G HY clig 355 |

6.6 X 1078 M.C 25x 1077 M.A
40%x10°8M.D 1.0x 10" M .B
(2024 aLe - pvasys) (%L’mi Jelanl Alslal Al ez W&;ga (261
K, (298K) | Ionization Equation .l 4slas Acid ool
8.9 x 1078 H,S = H* + HS™ Jo¥! ) Ly 2S5 ]!
1x 10710 HS™ = H* + 2~ S cnldl el S5 !
4.5 % 1077 H,CO0; = H* + HCO3 Jo¥! el celisg SN
4.7 x 10711 HCO3 = H* + CO%~ S enledl el SN

Jo¥1 el & pales¥l (e lamis ST L culall § palesdl A

Jo¥l i) 8 polasdl (10 898 ity G cpldd) 3 (olesd] 0S5 . B
Jo¥! il @ polesdl 10 858 ST Sl il § (olesd].C

Jo¥ clall § (olen¥l (e 898 s SNl § Loles¥! 585D
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(2024 oL — pasga)

- (| £ A4 > ///"—-_
Indicator range Indicator /
9

4.2 — 6.2 Methyl red JLidl o1

pH7
8.2 —-10 Phenolphthalein oJtzalgial X
6.2 —7.6 Bromothymol blue Jseises ll 3,30 3 /}
3.2—4.2 Methyl orange Juas,dl Lol 1

5 10 15 20 25

ilaall aaadl (mL)

Jﬁ.qj}ajjgﬂ B35 a8 placll bl sl g7 = pH MSﬁL:.L‘jéKSM.A
onlliateial) oo 8 placl) cewlill &80 o 7 o0 ASTPH e 5 lall 50185 dbaas B

(2024 ale — piaiga5) Solial Jelant! aslal deuilly oo Sl Les @

HC,H;0, L + HZO(D e Hgoz’aq) + C,H30, " Ka=1.8x10"° (at298K)
(aq) (aq)

oneddl 4Ty HCoH3 0 (el 2ty ol o155 amny A

H, 0 5uclall e ciagsl CyH505 2as),L suclsll B

H,0 suclall oo J3T HT 0930 L cllias C,H3 05 aasl L suclall .C
Sbaddl J Tasay HCH3 05 Gavamld 2l il o531 4z D

(2024 ple — (quinsgas) | Sabish Jelandl Walan § 331 | Buelall yaemdl 795 Jies b Les :"26?

— + -
H,0 sNH; .C OH™ yNH; .A

NH; sNH;.D OH™ ,NH; .B
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(2024 ple — qaugai)

Hzo + H20 — H30+ + OH™

OH™ clisal e JBTHT clisal e slael 21 .C - OH™ cligals HY ciligal oo Bglude slel ity LA

OH™ cligyf caas HY cligf geslusi gz, D OH™ cligal oo xSTHY ciligl (e sluel zui B

Solisl Ul o D Jslell ¢ A slal § [HY] 0rptid) 0341355 s Lo o5 | (D)

(2024 ale - sa1925)

dalises d.gJL‘al ?4-4.45-02—” Zt.?):

pH for different solutions
6
5
4
E;
1

A B C D
Solutions JJl=ll
a2, 1000.D a2, 100.C lasi 10.B Ondas A

(2024 pudio pie gol>)
:flj: o) 2=
0=s :§:2" s O—;—O
:gI?: cl)
S Jslxll § OH™ LSy ) sl i 459 .C 027 Gigal (30 Silig A 793 St 488 A
S Jsl=ll 3 HY gyl sl i 49D 027 Ogal J walig 48T 795 miee 44 . B
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SOH ™ spuSa o)l Sligal ity Al Jelloel) (8 Loles 1Sams AWl 1oL o @

(2024 puiis yie gol>)
. | NaOH HLsI.A
II. | NH; VI s1.B
I | Ca(OH), Wl
IV. | CH3NH, |
V. | KOH IV 51 51.D
(2024 5 oiis yhs gol>) §381 41 suelall aexd) 793 Jias ¥ by Low @
H,0/OH™.C H;0" /OH™ .A
OH~ /02~.D H,0 /H;0" B

SlagyS 50 0. 040 M S5 Jgloma cbd 151 HaCrO,, cleag,SI (et S cnlil K 2asd s @
§3.946 slui LJ pH 2as5 HCrO adez gyl pgusgiall

(2024 pussS ysie gol>)

K,=32x10"".C K,=7.6%x10">.A
K,=99x10">.D K,=48x10"*.B
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Ales JS 3 ALl (oo il 095 & 2 gl gkl L (251) Bpslal ] (ke A Sliimid| miogs @

(2024 5 i e g31>) Tloe 3 pulae
Titration curve 2 slall axie Titration curve 1 5 plall sxic
14 14
12 12
10— 10
—l-_-_-
8 8
pH 6 pH 6
4 4 —
e
2 2
0 0
0 5 10 15 20 25 30 0 5 10 15 20 25 30
Volume (mL) Volume (mL)

HCOOH Jyloa 2 5,ulall § Lz NaOH Jslms 1 55Lal1 3 .A
NaOH Jsls 2 3ulall 3 Lis HCOOH Jslra 15,50a11 3B
HCOOH Jslme 2 5,0l § Loy HCl Jglra 13,50al1 3.C

HCl Jslome 2 55lall § Loty NaOH Jslma 15,11 3.D

0.00804 M NaOH Jslxs oo 114 mL a3 13 H3PO, clysiudll jae> Jolns L L @
(2024 potia yde gol>) S ezl Jglms o 118 mL Wslat

3NaOH,q) + H3PO, ., = NazPOy4 , s + 3H,0(

0.00777 M.D 0.0105M.C 0.00518 M .B 0.00259 M .A

(2024 podie yds gol>)

HCIO; , , + H0() S H;07, + Cl03 )

) (aq)

Sl J gy 015391 sy A

H, 80clall oo cansi ClO3 suclall .B

458 C105 aasl,ll wsucldy cams HCIO, (aexll.C

H,0 5oclall aSles lae go81 HY (198 28T L cllias C105 aasl, Ll suclall D
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S A IS 1k Ul s 13« callialgig CaalS Bulladl sl glis slisi 5ulall Gomis 3 @

(2024 5 ud0 yde g31>) (sbis) ol gST S puseiul)
Titration curve Slaadl Aada 0 1 2 3 & 5 6 7 8 9 1 N 12 13 u
W pb gy Crystal violet
b ] — S 350 oo Croscl e
— B )t 3,50 Thymol bl

B |y 3oas,4)! 35 Bromphenal blue
05! S0 Methyd orange

B Js50.S s3] Bromeresol green

pH7 / Serel! ozl Methyl red
. WO 5005 geag b (rirmmny Bromaresol pusple

5 ss———————NNN . ,')%! Alizarin

'/ B Jsanne 351 Bromihymol blue
3 s >} Pheolred
1 o3 Jgud Phenclphthalein

B (JLD ge Thymolphthalein
5 10 15 20 25

Volume added (mL)

7QAJ§TpHL¢,éQ5§.1@|3‘Bﬁh..‘.\}élﬁ&laﬁmm:uﬂd}’.A
7 s9lud PH Led 086 (@19 e Joladdl dlads wie pawy 459t o .B
12 éjmpHL@é(&Sﬁ@Jb‘Bﬁ&l\ Ll dass wie yan 4l (¥ .C

7Qnﬂ5TpH\.@éQ5§ﬁ‘_"§db‘Sﬁu\ﬁ&MMMMﬂQT.D
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Acids and Bases

ddslul OLLioll dliwi Jo

20192018 sLad J5H1 olyull Jadl] Sl ploxzad|

uaan b ulea
i: :%L«c%‘@g‘i—fbbﬂ‘ Joug Ll B ulall smie (o
12
10 -
9
I L H e BT T AT TE [ L[] reqreseesrrssmmmforssssssoefeogeestingeestossssssssssssnnfisssssadossoedfivnnendcs
==
2 T8 plall § Aozl Buelall goi Lo (2
4~ N P2 O 1 T R Y~ Y DPUCSC TN WU O 1 T 9
3
2 S5l dboss e pHALB L (3
B0 I E R 0 sumavy | AUL.EAMACALTLEL.cQladal )l ol
) P e T S 5380l dlass wie pH 2aid 0 (4

llidgad Jddl yonl | onlliatgnd | wubtsn

9.5-10.7 | 4.2—-6.2|8.2—-10| oo

| 2019-2018 pad U3 byl il Gl i

oo 49.9mL ) Al s colS 13 JAl cadsill 3 passiadl Ligddl Jolme 3y L
$Jslxll e 25.0 mL 2slal 0. 5900 M HCI

20192018 gl U1 gl Jemil Gl g

lageds Los o3 ALl c¥falall yuyal

SO; + 02 — S02~ 1 péy @leo

HCOOH,q) + H20(1y = HCOO(,q) + Hgozfaq) 2 piy Waleo
(2 (1) o3, dslall G owslsucls(l
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Acids and Bases

$(2) o Wslall § Jelazld (K,) ool ol cols st (2

20182017 pad U byl Jmil] Ll gl

stal 0.2 M HNO3 w3 Jgla 00 40 ML a3 13) NaOH g gssg4all deeiSsyin Jolos 2950
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2013 — 2012 aLa J31 syl Jymill s, s Lmia¥]

SAial (o s Lol o8 LI Jgzed! !

BF; H,S0, H,PO; HBrO, AI(OH); CH;COOH
6 5 4 3 2 1
......................................... $losaal Kylu cllus Joaml § @l pall i - 1
................................................................................. $(3) o8y Syl o -2
.................... cw}_u_gj ducld J.:LQQ_ L”;"U‘ h.ASJl‘ pé) LAj (wej.‘ u'a.Q} dlé,! éﬁ\ ;S)l‘ pﬁ) L -3

ASTCH3CO0H ¢ oSt sloll jand duaa> ddyal slasSIl pize § coylms Bumy @late ald wic -4
Sells yd yumliall s e Lilginl o sl e Jsiliid] oo Aaas

http://Darsgu.com &)



0507135671 L“,Jm_bnatgpumin\\ aclgslig yaganll

Acids and Bases

; N
ol Xﬁ 2013 — 2012 alat Jo¥1 guolpud| Juaald gyl oLl
“T sl A e canl Buclilly jaesel] 5yslall doie Ll ge
s_
Yl Y $8,alall o] Crteelio ButelBy (ies (e Ylte Lacl -1
vaa altityl «dadallaul. . . EnvAc asld T LT e QL) LA
24 &
= — s SN U U OSSNSO T $5,alall o] el ] BLAIST Lo -2
(mL) lzall jaaali aas
..................................................................................................... Selils] 5y
..................... Sallaill ia 3 Lasls paeml 05 (X - Y — Z) alass ¢ -3

................................................................. ¢ 5ol mwméi -4

2012 - 2011 pLal 51 byl el Sl gl
a0 50.0 mLc.Lq._gp:p 4is 100.0 mL sl e}J eg,ydlﬁ‘ dewSo 0 o0 500 mL deze> Jglxo

ol cigllalls 0.150 M 53855 ey olSo,all
...................................................................................................................... *}M\Sjl .M,.e«Sj)..\.ﬁA J}.Lza Et.:ﬂy -1

iolus elallgpH = 12 & a9l ewSs una (e 200 ml dezx> Jol=o
(Ba(OH), = 171 g/mol) Jsl=xll § &, idl suclall s -2 Baclall g ¥oll xSl - 1
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{PON &5‘" il e e lg cnd ! Byalall (@i Jols

144 1

0 1=0 2:0 3:0 4:0 5:0 > 0 1:0 z:o 3:0 4}0 5:0 *
(ML) cilaal) 3ac 18l J glas aan (mL) cibaall Gasall dslaa pas

............................................. q(l) EﬁLa.L\ ‘3 ua.o.zj‘ ty -1

............................................... $(2) 8ylall §5uclall poi Lo -2

......................................................................... s ,us 7 = pH 0sSS (1) 3lall 3 Jelasd 2lp Ands wic -3

C B A wiislsJl
31-44 | 62-76 | 8.0-10.0 syl

......................................... c(2) Sﬁ\.a.l\ LL—M)LI__! LA.({,;E ((1) Bﬁl-’-l‘ g.wl.l__a D)&Cf‘- ;a_ﬁubﬁ‘ L.‘sf" -4
............................................................................................... s ! uﬁﬂL’-l‘ L? e | tl.d' Sy Yﬂuﬁ -5
........................................................ §(1) JSadl @ saclall ae loles Jolat) (el (o 28La] oI ezl Lo -6

2012 — 2011 alat Jo¥1 wlydl Juaill SLAN L]

ceals 1 AU e LD dalsy o (o Lead! aad Antuddl B9all o ) JUI Jgazedl sy

vl 695 634j
HPO2~ HCIO HSO, H,0* HCIO,
...................................................... Tedd L.l S L. I NS c.zbﬂ}é.ai dad JouIl Bag> gl algll L.Si -1
..................... S ouSall ol ale¥l Ul g oleeil (T HPOZ™ + H,0 <= H30F + PO3™ :elasll §-2
....................................................................................................................................................................... )—l}"ﬂ‘
........................................ SHPOZ™ 3 33,1 (aae!l Lag oo, SHSOZ J 2831610 5e il Lo -3
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JWI JLeS] I35 cpa caadl paastly il paezedl o L3

38 s>

)Y

2012 = 2011 plad J5H byl Jumill sl plaiedl

el S0 AUl e om0 (Labises Byalas Ao Jte o JS) JUI JSAS) Jals

1: 141 1)
pH 4]

n (miu_iw?:ao::-s N I?ml‘):f"‘d‘“:fﬂd’:t*su
............................................................. o)) e Og9 Ml LS e Led p i Bplae ey (il 61 -1
.......................................................................... T(1) 3l 3 ceseradl Buclally aexdl (1o S g audss -2

S ol e X Aadle auingn oSas Lo JBTHT 5855 006K, 3l alaaidl (2) o8 omidl e 50> -3
............................................................................. T(1) oy Blall 3 @l 2l Jolell pH 48 2855-4
..................................................................... S eadl § anss ol Jsloell Baids Lo (1) oy 5lall -5

| 2012~ 201 plal sl galyall duald Josh! ozl

oae> Jol=a o0 20.0 mL J) Ba(OH), pooldl deuSo s o 30.0 ML Ciosi 5l ddae Q
..................................................................................................................................................... S(M) suclall 3S,5-1
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2012 — 2011 aLad J1 qwlyull badld J3l1 lomie]

il g}l]alb 12 éjL«d’ £y pH3 4?3.5.&«.’&.” S 9 y et O 0.48 gl Sozmy J}L‘:u
{Ca(OH), = 74 g/mol} (L) Jol=ll qze> -2 (M) suclall 31Sy5-1

2012 — 2011 alad Js91 awlyudl sl Jon 31 ooloeied]
il Lee oo 3 plesdl aad Al 1) o gl JU Jputmdl ool

vaoall g 63U;j

N

HI H;0*" CH;COOH NH7 H,0
CH3COOH + H,0 S CH3C00™ + H30™ Jelall 3-1

................................................. § Sl ol Al (bl g bl gl s>
......................................................................................................................................................................... eyl oy

........................................ Sy iganl Bale Joazll § 83525l slsll 5T-2
.................................................................................................................... el Q d‘.ﬁdxj).\..%.“ u;LS Uslas u_ﬁ.s‘ -3

........................................................ ] syt S(17 61 CH3C007 ) 1212 5551 Lol 4

2012 — 2011 pLad o1 gulydl Jyasll guputill Laie!

tetels 1 Al e LoD il o8 el gdll pand Akl 5oall cnn gl JUII Jguzell oyl

s9o il wen i
OH~ P03~ HS~ F~ HSO,

............................................. < unill ae HaS ol HF LaexS 93 Lol -1
................................................................................................................................................................................ yapd]
.................. 9 oSl of ol sl g4 slamil i su> HpS + OH™ © H,0 + HS™ S Jlall Jelazl § -2
........................................................................................................................................................................ el 5y
.......................................................................................................... Selll G HSOL ool civas g Aslall S -3
.......................................... SOH™ Jaas!| Ll suclall Lo -4
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2012 = 2011 alad S8 gualyudl Juadll g5 e

iolus wglbllsy 500 mL Jglxl! x> E-Haiﬁ s § Hlonsdl o> e 4.90 g o3l
(H,SO, = 98.0 g/mol) Ll Jelxll pH -2 ool 1S,5-1

(31 e a1 (0.10 M) lsys85 )]l e Jolma ae (0.10 M) Liged| Jslma (ye 25 ML 3 plas tic
alal ol oS Jou lalsga -1

pH
144
2l saoll wiblsl
101 3.0-4.6 Joisdgasp (350
T 8.0—10.0 cnleilatgiall
6__
41
3 altitl «audJlaul.. .=vaa-a S5 lall i ol caslSII Lo -2
DOt 20 30 a0 S0 5ylall 2ule 3 @l Jylall 2adgat) pH e L -3

(mL) iléaal) (aaall aas

2012 — 2011 AL 51 ulyudl badl gyl loeied

Jsloea (50 20.0 ML ] 0.20 M iS5 pgasguall deaSosa Jolra o dise camlin! 8plas s §
Sﬁj—_iéj-ﬁ-n .\..n._u;Sj)..\.g.n dius x> W‘ 0.15M a}).SJS dL_C\._uum o>
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2011 — 2010 AL 53 gulyudl Hasll SLAN oleied]
svamdd il (U 4eS @ [Ca(OH), = 74 g/mol] ageudSIl weuSsyiia oo 148 g ol
@'L’J\ JMpHMQ ngﬁb_wl‘ Jg.l.‘xl‘ ﬁ.’;}-l :%"‘“‘-"" 0.1 Mdj.bu

2011 — 2010 aLad Jo3 gualyodl Jaaal LA olmia]
o Lo el A LS Ao Lals g

Mg(OH), | H.PO, RbOH HNO, NH.,
.......................................................................................... Q:L&«..K..LCLU ##ﬁé&dﬁé_\.“ Q.S).L‘ a.i..HaLA-l

........................................................................... Telll 9 el Al ogatanyl Suels ey g0 S, Han L -2
..................................................................................................... C‘AWLU JJA & HNO3 L,LLL"'S Uslas «_4.75\ -3

ey yud (Cngydua Sld EDE e dSlgis] wﬁ;ﬂbww H3PO, oo sy -4

2011 — 2010 aLaJ Js31 qwlyutll biadld SLAT ol

reels S0 Al e BLoD dalhg o pales¥l paned Al 59all o gl JUII Jpuzd! Lyl

yaoaJl 69 6alyj

HPOZ~ HCIO H,PO;, H,0% HClO,
...................................................... S piganl ol fuslg i ciS! -1
................................................... SCIO™ 51 CIO} :3uclaS g3l Loyl -2
......................................................................................................................................................................... el 5y
............................................................................................ tH,PO; + H,0 S PO3™ + H30™ :delasll §-3

....................................................... Sal 5o (auSall o1 Lale¥l olxsl 6T s>
........................................................................................................................................................................ Al 5y
...................................................................................................... Selll g HCIO, cnls cams J1 aslall ST -4
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2011 = 2010 pLad J5H1 gayodl umald Sl el

1l (50.0 mL) s (0.10 M) NaOH cglea ¢y (50.0 mL) lae abee 3
i o e <21 (0.10 M) HCI Jyloms 0 -1
104 ; ; <
8__
ol oo 4281 (7.6 — 5.5) slaw Jgasigns s G5l ol poay 13U -3
Mad altitl (dadall-absd... Sl Aass wyu=td (8.0 — 5.5) sluw weddl L5 -4
21 , ; . T T T I A T e S Hte -
0 25 50 75 100 HCl (o> Jasial 13] @bl =l Jolm ol pH dasal iz Lo 2895 -5
(mL) <basd) NaOH Jsiaa paa SCH3COOH _acx

2011 -2010. ALa s gyl bl LAl oloeied

515y Ba(OH) 2 Jgls 10 (27.4 mL) J) Ledls a3l (0.021 M)H,S0, o> Jglns p> Lo
...................................................................................................................... § 531 Aads JI Jguosl! (0.015 M)

2011 — 2010 aLad Js¥1 grulyotll Jymild gyl oo Lomied

Led [KOH Jslza (5o (34.0 mL) Jslaxd (0.015 mL) 53555 H2S04 saaes e (72.1 mL) a3 13]

SKOH Jslos 2950

L 2011 2010 pLad 31 byl mil gl o]

124 NHj Jglxa ae (0.10 M) HCI Jslma 0 (50.0 ML) 8 slas dulec 3

1: b Lo il (0.10 M)

N PR [ IC U T (R R X PO VO R o Sdalatld I NHj3 Jolxs e Lo -1
A

3 $8ylall Bulas oo Jtoy (Lsyas) Llasdases IS @yl -2
0

(mL) Giliaa) NH3 Jslas aaa
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bl Jlasyy 2289 (10 — 8.0) ol ollialgiall o iS¢ cuale 13 -3
...................... S Aass dpumet) Lolio cna a1 o 2895 (4.4 = 3.1) sl e

reels S0 Al e BLoD sy of pales¥l piand il 59all cm sl JUI1 Jpuzed! Lyl

; 6aclil 69 8aUj

HSO;, F- HCO3 ClO~ OH~
.................................................................... SApiganl 8ol sy i aS1 -1
HF 1 HCIO : ja0axS 5931 Loyl -2
............................................................................................................................................... el 5
HF + OH™ S H,0 + F™:Jelaall 3-3
................................................. 1] i Sk 5 uSall oT Lale¥l olas¥l g 20>
.................................................................................................... Selll 3 HSOG 0l capms ol aslall cas1 -4

275539 250 ML dez> Jolza (298I (NaOH = 40 g/mol) assgiall deuSoyun (o e cudl

2010 — 2009 aLat J5¥1 grlyodl Jomall Ll o Lnied]
Uswosll (2.30 MINHO; Jsbes s (16.0 mL) J Ba(OH); 50 (30.0 ML) 8 5k elas § s
sBa(OH), Jgl=s Lo¥gn crus| dads )
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2010~ 3009 12 05ty o G

ib Les "y o bueld — (o Blae domie (i | olaell JSET) o]

8 e S 38181 i Jtes 2Ll 0,01 (g1 -1
12 ZI R TR || A bl B gmygndos TLasls paesdl 06Ss saedl gl i -2
10 2o Jolazd suelall ) dxsls) ol el s -3
8 it acoman]l AUl Fvad altiti.aladal Lzl
’ $5alall o Buelally yaesdl 555 s> -4
: T uricl Orr=r—t L=l LV.a Aelel] LL L (S t ]|

(4.4 sloe JuLd! Jas,g (10 — 8.0) slue cilialyiall ca 4K -5
) (L) Ll wf,s -l aul EVad $ alall i) conlio caa &ISH 61— 3.1)
................................................................................................................................................... S asiSl eylasl

A aall e 2LoM dalsg of (olesdl ub...,.t Al 591 Cus é_m Juﬂ Jsuzd! sl

YY1 acih il iyl

HI H,S0, H,0* CH3;COOH H,S vaoaJl
............................... S¢s39) 2 (HS™ T 1751 HSOZ) 331,41 aelgall i -1

17 4+ CH3COOH S HI + CH3C00™ Jeladll 3-2

............................................... céal..a«.” d.s‘-l.a_‘i_” L? U')'."Y' =R 3\{‘} éT J!
................................................................................................................................................ Selila] 5y

el S (aemt 681 il Aays cavas (S Wgisll Alslall CaS1-3

2010 — 2009 aLaJ J¥1 solyll Jsadll Jor 51 Lxiad

AL o, 8380 e el el Joused ! Juls

7.6—6.2 | Jsosisany 3ol
4.4 -3.1 | Jaddl Jas, S pgdgsall duSyuus ae Lol aas Splas wie conlill o sl e -1
10.0 - 8.0 | onlialsasall
8.0-55 | wddlgls
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Saalull 8yaall 3 las) 5y -2
dl 4 ollad 48ls) wie Jdll Jlasadl caslSl el Jlany) dules (culdl pue) o (Gald!) V0, suud -3

2010 — 2009 2L J53 wlyud] Jymill Jo 511 o Lmie]
AN e Hp S04 eliisp&1 aam 30 17.6 ML gs (0.017 M) LIOH Jplms 50 27.4 mL Jslas
S el ¥l

2010 — 2009 aLaJ o1 wlyodl Hadll oLl ¢oLmied]

Al ol a8l e g s duy Legd e Lincliai 4 ge ool jaay 9= L‘;Lﬁ‘ Jeuzl!

9511 wen il ]
HCl H,S0, H,0* H,PO; H,0 yaoaJl

..................................... S @bl Jelasll § olr¥) o & s J1 -2
...................................................................................................................................................... il oy
2010 — 2009 pLad J5¥1 gyl Jimill gyl lwia]

s9o1I weh il oyl

NH; CI0; | CH;COOH- 052 H,0 daclall
.................................................................... §(NH; o CH;COOH o1 H30) 65381 p alall piLoo¥l 11

NH; + CH3COOH S CH3C00~ + NHj Jelasll 3-2

........................................................................................ DI e cub.‘a'}” = 31.(‘:- éi Jl
.................................................. [ J——;. ¢| D7 | by Yo V-5 [ B POV-E N RSETTU ICREER
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............................................. CSOZ duclall éﬁbl‘ ua.o.‘z.” Lo b 4

2010 — 2009 aLat Jo¥1 oalyo8l Jiaiall guyud] o Leie¥]

LS9 (o goled Jgdoma plasminls ASA Jgeima el (ae Jolme 1835 yaudtd Byslae Bups §
Ceo Mdeiwlg cadas u.JlS ‘3 EP- S | IO 30 mL EﬁL:.L El.a)a-_ﬁ‘ QLGM‘ RS QLIRTS 0.1 M ‘aﬁo}‘a.”
oyl LS g 39 él."d." ezl caldg dleudly (3.1 — 4.4) Sl QLESJ.' &K

H
p14 L9 cudg Ol ;LEJ'QUSS e dc ozl Joe e i.oS:-).\.gai
12

R o o e e o e e B~ i e e e e e IRPUURRUCL Y SURRRRORY . SO0 S0%. . JR, 1 UL 0 BE % L IO 10 IOORORS e O SN
8

bl A Tl | L LILR L LU st qmeysmssp e g bed e d oo
7 o USRS ST UU U UUUUUUUUUURN
2

S

O 5 10 15 20 25 30 35 40 45

mL = cilaadl NaOH paa

2010 — 2009 aLat Js¥1 ovolyl) Jiaall goudl o Lmie¥]

$[Ca(OH);] 2usd Loy SPH=8.5 uzgyeell o3y Ca(OH), Jslons 3 [H30™] s Ls

..............................................................................................................................................................................................
..............................................................................................................................................................................................

2010 — 2009 alat 531 gualydl hadl] gyl o laia¥]

0.0657 M HCl Jslxa 0 10 ML ae Jolais Ba(OH)z Jglma (5025 mL of o 8yslas 2y §
:wslatly Ba(OH), = 171.35 g/mol ;L Lok 59801 dbais J) Jguo sl

cj\“-é-‘/ﬁbkjb SJ.cLajtﬂS)sw\Q JU/J}LL sucls]l Jﬁ.lmﬂs)l'w‘-l
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s 31 Jyma NAaOH (e 100.0 mL J) 0. 02 M H,S0, (50 25.0 ML 5 slns fslac § wine

2009 — 2008 aLaJ 51 syl adll Ll lmzad

orlialaiall o A (e Hlises ((dogyie G190 il (1) Aegazmas

JJALl 201 wiblsll
10.0—8.0 cllialy sl RENANVERRE-S.1 PP SNV FESWE ST TEINE STRRE R PR () PP VE
6.2-44 Juid) )““""T J}.Q.bj)ﬁjﬂ‘ é))i ALY ciole AL“,IajJ::LA B9 cd> e (3) Zt.:.)w
7.6 —6.2 | Jsesdsosndl G5l Y ] . 4
pie o ae (AaBs Blae Adeny podiw tilegazmll gl hlai &g (e

: W) Jgazells Blarad! (S coninsd) onie gazmald 2yl |

2009 — 2008 aLaJ 51 sl adll Ll lmzad

KOH(s) = K{eq) + OHgg) coleladdl  ebad
CH3COOH5q) + H,0(y = CH3C00(, ) + H30(,4 PRI
AlCl; ) + Cliag) = AlCly g

Selnle] yud uasd delsdy gl — Aiddsn uelsdy ogudiayl delsd Jl elelarll Cate
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593y «Cnmaestl Bgd o (ol cmasdl g sluadl g Jeladd) ol of ceale 13 S Jelatd! § Lols
sdelanll § poaelall

2009 — 2008 aLaJ Js¥1 suulyodl fadll T gypucll o lmied
sl (0.1 M) 5605 ps 3SAN Usme e (25 ML) Bl cbiles iy JuII Jpuicnl
50.0 | 400 | 300 | 260 | 25.1 | 250 | 249 | 24.0 | 20.0 | 150 | 10.0 | 5.00 | 4= Baclbll pas

(mL)

1251 124 | 120 | 11.3 | 103 8.7 7.1 6.1 53 4.9 4.6 4.1 2.9 pH
:M).” se lou=se SﬁL’.n.UpH_” (Sxia M)‘ -1
1 § 53181 dlads Jiay 3,
i Sallasll Iia 3 Lasls (aemdl siie 0556 5,
1 S'ﬁLIé.zJ\ l..'\.méa@jlé ducladl suie 0555 3w,
HA ALl O " mlec e M OALA CALL) Saaclally uAA-’XJ‘ 898 D> -2
T 0 rmces L L obedemogumnn ¢ 58Il alass e 8 yulall 1S pH dayd ,u8-3
i } } } } TN cdbbl)fCSﬁLtL‘ b..\.(‘.‘hw\.m d._g.‘.}jb‘—‘l'

2009 — 2008 pLad 51 el Juacll 1 gyl olomiedl

als 1 Gl als 3 Lo il Analad| jUand (1555 s § Al c¥alall Calsg
SOg(g) + Hzo(l) - HZSO4—(aq)
CaCOs3s) + 2H30(,) — Calyy) + €Oz + 3H,0(,

2009 — 2008 aLad J581 gyl Juaill T gyl loeze]

s ) ALl (e ol o dangal cliod s Lue s Lty 2ye i 9l (g a2y JU| Jouiznl|

s9o1I hen il il
NH; CIO™ CH;CO0~ S0%~ H,0 vaoaJl
................................................................... s(H;0%51 CH;COOH o1 NH3 ) (55341 58 2,all (Leol 11
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NH; + CH3;COOH & CH3C00™ + NHj : Jelasll § -2

..................................................................................................... DI e CU‘)-.Q” = 2\1‘} Lfi J! i
..................................................... TSy 1| DL g 1 V-4 | Y- IR V-E IS U TE RS RCRERER
....................................... $S022% 3 33l Laex Lo -4

2009 — 2008 aLat J5¥1 gyl Fadll T gyl @

0.1 MLASH: pse3guo uSasua ao il Jolell 8yslang i sle 3 polesMl asi e 032 g 213 wic
192 5l el (5o Jobl AS o caoke 1308 50 ML golun Jobazl) ales a3l bl o oo o3
SOsis Al G Al il aT glasl pusiad] yaexd! Ja Lolus ¢ g/mol

2009 — 2008 pLaJ I3l rolyall Jemdld T gyl ploxzad

& [H3 0] J adasll daall ol 1313 «Jolell (e 500 ml § CH3COOH (10 12 g e gyles 5 (5
togllal! 2.7 X 1073M gslus Sl Jgloma

(60.06 g/mol jacxl) adsll alzsI1) S Joloell 2450 -1

14 . .
12 igdlally (Jalad plae Gomin Jiag soleel! US|
A —_ TBucliy aren) e sus -1
pH ° o
j .............................. RVSIF:A | RN toaesd| el
A
? T e Seaball Joloel) 35L5 pH degd) oz 13k -2
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............................. qSﬁL:l\ o.'LQJ ‘_J.g,.'l‘.g,l‘ ).A.>i d.!,_‘.b ELA_.! ‘.SLL -3

2009 ~ 2008 pLaJ I3 ralyl] Ll 2 sl oLz

(g h A Wslakl 3 LeS ala 4l oul3all e 508 alen] Jeliss
Al(s) + ...HCl(aq) - ...AlClg(aq) + HZ(g)

.............................................................................................................................................. adalall o3-1
.................................................................................................................................. CAd all A g ¥l Aslall aS1 -2

Seliyla | yuud (uag] ol ctiddnp of Lugulensl) ruslgd cdlelanll Caie
Jelaill Juuaillg dacldll pwl
NaOHs) = Nag,q) + OHg,q
HF aq) + H200) = H30(q) + Fag)
H{zg) + NHs(g) = NH(g

2009 — 2008 aLaJ Js¥1 oyl Jyadl] 2 5,0 Loniod]

:‘,s}.L‘a.L‘ c@Ua.” ‘_,a.yJJpH =8 @95)%‘ ‘cé).” dasd Qi Seale 13)
........................................................................................................................................................... S[OHT] ! -1

.......................................................... Selila] yud Sibganll pae pasdd coalio sl gl ol Ja -2

- /E 2009 — 2008 ALa! 51 glyd] Jyail] 3 syl lomie]

p Joasigag Al 3,31 ailSy pH oud Jueend] A goel! olida Lot
A QU1 el JSAI1 oy § omaad | bl pimiad o (7.6 - 6.2)
, 2 ¢ :

00 7 5 % Toi ‘au @‘gbx‘jwﬂ\wtndw‘@?lﬁ L.SHL’\MMLA
Tz o) i Le

http://Darsgu.com &)



0507135671 L“,.b._l.b.llolgpﬁmill\\ aclgdllg yaganll

Acids and Bases

2009 — 2008 aLal J5¥1 gulyotll Liadll 3 gyl lnzed

LERE ¥ ‘3 E.\S‘}J‘ &443.@2)‘ Ualal Al(OH)g R 750 mg ‘_5\.“- é}bu. l;aj.czﬂ K 55299 ‘_,4)5 -\.c:-i JQUS
Jobis uay didalas @3 gH (ML) aext| o> cous| {0.15 M 5ol ‘3 iy ¢80l (aes Ol Ceale 13)
:(A1(OH); = 78.01 g/mol) oL Lle s gantl slias

2009 — 2008 alat Js¥1 ulyldl JLuadll 3 oyl o Lnie|
Os) s Asludll 381501 o135 NaOH ,NaHCO; , HCl , CH3COOH :alll sfsll Jullms el
: JU1 olsI91 Talases e fuatane Jgloa S § pondl CBalll e oyl | culisiliseghil 258 31yl

Jooi SIDj W19l Qi Jasi Jooi
1 2 3 4 5 6 7 8 9 10 11 12 13 14

NaOH NaHCO3 HCI CH;COOH 6>lall

2009 — 2008 pLad 531 relyll il 4 gyt glaedl

rngllall BuelBy e Byslae mis eyl (§  JUI Giled! ooy Ll e

14 / $85all Eo (o Buelally paesll (0 S gos Lo -1
: i

10
g| sy dnas /\ Shuclally yaemtl e JSI Jlie baci-2
e

................................................................... Tl i ses L -3

............................................ cSﬁLﬂ-l‘ D...\.(‘.‘ MLAJ.‘ _a_Zo\SJ\ LA —4

e

0 25 50 75 100

http://Darsgu.com &)



0507135671 L“,.b._l,b.llobnpli'mill\\ aclgdllg yaganll

Acids and Bases

2009 — 2008 aLat JoH1 qwulyldl il 4 (qupuill oolnza¥]

2 ¥se Led (HCI Jglna 0 12.0 mL 2stal 0.00 M Ca(OH), Jsbra e 20.0 mL a3k i sl
<HCI JjJJLA

2009 — 2008 aLa JoH1 qvalyldl il 4 gupotll ool

17 55518 a1 suadl ol Leke gl Bk s NCl3 9 AICI3 5uels Lagely e Syl ol s
Tlae uSob ) Jeolas Wslae aS 03 13 aguiagd¥ly 7 cnmmg il

2009 — 2008 alat J5¥1 ouulylll Juadll 4 gl o Lnied|

Lowtiad Langdy @ 392 od ! o nSI! Sy Lndillg Syt pomadl Bl e Lrdls udgs uainy ‘._.5’J| EL;AL‘
LTSI aas 098 U an wmiy 0 8390 SO3 3Lt (Sasg

e B jaesd) Jelas dolas caS) oF O )l ladll sdn musgs @J\ G939l AleauSIl ¥ slall Cas)
?C3C03(S)

2009 — 2008 alat Js¥1 owslyll Jiadll 4 gyl o Leied|

Ll e Lol 43 39l 1 dujw 1 dslall cas|
................................................................................................ :BaS0, &l iy gl Joladl Jelas -1

.................................................................................................................... :ﬁW\l‘ a9 _’1.93.153).,\._-..@.” e -2

............................................................................................................................... ;LL‘ L__? ﬁMjM‘ Q‘Jy SIS -3

http://Darsgu.com &)



0507135671 L“,.b..l,b.llab“!ém»ill\\ aclgslig yaganll

Acids and Bases

2009 — 2008 aLal J5¥1 gulyotll Liadll 4 gyl lnzed

............................................................................ SEaclall —uA.Q_’XJ‘ Sﬁ\.:.n L.? & f“"\"—z‘“" O uq,.a.” L -1
Oseslll Blde LudST gy i 4l Jods cudoedl dewdy Loatie Loyas 6.5 51581 cul> pH 2aud o -2
........................................................................................................................... Sl pHI Gus sl Lo (sl

ronld! Al 4 Lede 2 Aiwd! e 2§ 0.0012M H2 S04 Jslme (s e

....................................................................................................................... SH,S0, Jslxl [H30%] deus L -1
............................................................................................................................. Sdslxll lia § [OHT] 2esd L -2

........................................................................................................................................ S Jgloell i) pH 2agd Lo -3

2008~ 2007 plal Js) byl dunild Sl il

Sy Slo Sl e Lasld ciummgg cclinyun § 2oloasST) 2ol ¢ agiuns candais § uelud el o A8
iyl ddllap 83950 8 Azl (0
Tpueld of Lpanes LSl 3oLl calS 13] Lo oy S st L 098 00f Say 1 i llasd Ls -1

12008 — 2007 Lol J581 byl il S oloniad]

diloistl gunll gailnall
CH,COOH -2 HiMEL S 5
NH, 3 TS e
HCI -5 Laassacla ()
K,SO -6
1,0 7 RAIpaBY
HF -8 693 GumasSl e ()

http://Darsgu.com &)



0507135671 L“,.b..l,b.llab“!ém»ill\\ aclgslig yaganll

Acids and Bases

2008 2007t ) gty ol el phos’

13 ylae Ayt § ALl B2 ya) e Lazo | Jios slisl la gyl

H 19.50 H 19.40 H 19.60 SI3ls (X, Y, Z) a8 AST a5l ¥ Loy Lﬁi -1

........................ o bradl 3 ez olud! Losseadl Byl Lo -2

?dU.SJﬁ Bu>lg 8y EﬁL&L‘ ;b}l.i gaSg.Yj -3

2008 — 2007 plal 531 rolyl il Sl ol

s QI Al e ol 03 polea¥l (any 858 s g1 LI Jgazedl ol

vaoJl 696 Uyj
NHZ H,CO; HCIO, HNO; HBr
.................................................... ol ae (NO3 & NHz & Br7) caa¥l o a Wl aelsall gi-1

ClO3z + HBr = Br™ + HCIO; :Jelas)l 3-2

...................................................................................................... DI eeesre e S-Q‘)'SY‘ = 3\.@ éi Jl
...................................................... 9 ceveriernieniseenierssenierisenisennnenenen Sa el | Je L2t L“? Y LIN P IUCNES 3

........................................................... cH2 CO3 J ZLE.sbl\ duclall a.’.y,a -4

12008 — 2007 plal J5H ad] amill ST oloxiad

;s bs ceus pH = 8.0 J Ca(OH); Jgl=s

http://Darsgu.com &)



0507135671 L“,.b._l.b.llolgpﬁmill\\

e JS & PH Aed s 21 Judlell L bias oy

Ied| o leia¥)
pOH =105 , [H*]=10"12 , [OH"]=10° Selo
Sl 2019
............................................................................................................................. T
lte JS & POH 2eid v AW bl Gyie Lias <
- L) o lia¥
pH =105, [H*]=10"12 , [OH"]=10"° Selo
S 2019
............................................................................................................................... _J__l‘.’
([HF] wbgl 580 Lag 2Ll slsd ) Luslias o,
£ dise dyjindl Ligodll | Jgaslit yuac | ol lo dise || 5L G Leied!
[OH"]=25x107M| pH=119 pH=237 | pOH="5.6 2017
................................................................................................................ A
JOH ] bigel 54855 e 2l Jdlek| e Las o)
L) o Leied|
[H;0t]=1%x10"*, pH=6 , pOH=9 ,[OH]=1x 1072 Ao
....... R ZULE
iLgat lady Al (slestl Lnslias g,
L) o Loeiad|
g ndl (aes 39093 gud! (e (liag adl (aes a9l o QLQJZ(;’M
............................................................................................................................... et
PH ! Lo (mol/L) il 581 A Laebas s,
Ll & Loeiad|
[H,01] =10* , pH=12 , pOH=5 , [OH-]=10-1¢ |¥¥'©
sl 2015
POH Laal Lag Al obiesd) Lieliai oy ]
(@)
H,0] =1x1078M ,[0H ] =1x 10°M ,[OH] = 1 x 10°1*M , [H;0*] = 1 x 107*
[H;0%] = 1 x [OH™] = 1x [OH™] = 1x [s]xwzmswm
............................................................................................................ HE S
PH el lag 2l osleeS e bias oo, s
pOH =10, [OH]=1x10"8M,[H;0*] =1x 1072M,pH =5 Selo
............................................................................................................................... s Al 201>
L PH fad o nSAN Lglanie 21 316 ) Jdlma L Lias o,
" Sl oliedl
NaNO; , H,SO, , NH,Cl , CH;COOK
ol 2014

http://Darsgu.com &)




aclgdllg yaganll

Acids and Bases

0507135671 L“,.b._l.b.llolgpﬁmill\\

Lo ST dadgil| PH degd! Lag AWl o1kl e lias oo,
£ . - y
2014
................................................................................................................ s I
L PH i L 5 A0 &gl A0 Sl | Luslias oy e
il
H,SO NH,OH , HNO, , NaOH 11
9% SR 2 ¢ 2013 gyl
................................................................................................................. s I o
POH ! lag 2l sl Luebias s,
CH3;COOH ([H* = 1 x 1073M]) Ba(OH),(0.005 M) | il oLl -
NH,OH([H* = 1 x 1071°M]) KOH (0.1 M) 2013
............................................................................................................................... oyl
PH et s Luslas 2L ol oo,
Olmia¥|
0.IMHCI , 0.5MHNO; , 0.1 MNaOH , 0.005M Ca(OH), 13
2013 ool
............................................................................................................................. s A T
([H30™] ciligyl 5840 las 2l Judlell e Lias )
L) oy Loeiad|
[OH"]=1x10"5M , pOH =8, [H;0"]=1x 1073M,pH = 4 Aello 14
- 2012
............................................................................................................................... eyl
:pH i Lo 201 aleSd) Lusbias o,
sl oleie¥l
[H;0%] =1 x 1075M,pOH = 3,[0OH"] =1 x 1078M, [H307] = 1 x 1073M J2dll olaia 15
B 2012
............................................................................................................. s I
Sl PH 2oid s 1S A Boglaace A1 o1kl Jdloma e lias
sl olxie¥l
Ca(OH), , NH,NO;, K,CO; , Na,SO, J23llo 16
) 2012
.............................................................................................................. s I
[H30™"] cbgel 1S Las Judloel! Lo bas o
3 93] S A }) ozl
H=5, pOH=10, pH=10 , pH=38 1
PO 3 P i 2012 st |
............................................................................................................................... ety "
Sl PH doid s 1S A0 Boglaae A1 o1kl Jdloma hrelias -
s
Al,(SO3); , NH,OH , (K, =K,)CH;COONH, , KOH 2012 ooy 18
........................................................................................................................ ety T
“ http://Darsgu.com &)




0507135671 L“,.b._l.b.llolgpﬁmill\\ aclgdllg yaganll

Acids and Bases

SLd PH dad s 71S01 Al ) olod| Judloea i
3 J51 o lia¥|
Ca(OH), , NH,NO; , K,CO; , Na,SO, 19
3 2012
.................................................................................................................. s I
S PH 2o s 1S A Bugluue AL o1kl Judlms sl lias
T N Y, - . St ol
................................................................................................................ ey |
PH i Las (mol/L) 2l 38501 &gluie Jdlell Gie Lias o, oyl
ol
KOH H Ba(OH H 21
O ) CH3COO ) a(o )2 ) N 3 2010 ‘_9.1)..\.7-”
................................................................................................................ s A i
L PH oud! g 3801 dglads ) Jdlell Loe Las <,
) Josll olia¥|
H,SO, , NH,OH , HCl , NaOH 22
- 2010
............................................................................................................................... |
PH cat laws 2l Judlel | Laelas ey
SLad! o Loied|
0.005 M Ca(OH), , 0.1 M NaOH, 0.1 M HNO;, 0.1 M HCI Aello 23
) 2010
............................................................................................................................... el
PH cat las 2l el LineLas oy
Oleeia|
0.1 MNH;, 0.1 MNaOH, 0.1 M CH;COOH, 0.1 MHCI 24
3 . CHs ’ 2009 oyl
............................................................................................................................... syl T
: PHpedd L 2001 Sl Luslias oy
Olmia¥|
: : : : 2
0.1 M NaOH, 0.1 M H;PO,, 0.1 MH,SO,, 0.1 M NH,OH 2009 o0y 5
............................................................................................................................... eyl o
PH oa! Las (mol/L) 4t 5181 il Lioebas <y
Olmia¥|
OH ]=1x10"%[0OH ] =1x 10712, [H;0*] =1x 1072, [H;07] =1 x 1075 26
[OHT] =1x [OHT] =1x [H30%] =1 x [3]x-2009‘5,.,,.\.u|
............................................................................................................................... tet Ul =

http://Darsgu.com &)



0507135671 L“,.b.gb.llalgpm»ill\\

s 1y e e s Loa S Lale ool pd o) 51 il Aayf elalal

H;BO; & HC,H;0, & H3PO, & H,CO; RPN .
...................................................................................... FOY, 1) MR RPN IS A | 2017
NH; & F~ & AlCl; & ClI~ Sl olied! 5
......................................................................... LoV .agl.- gl td 2016
PO3~ , OH~ , CHzCOO0~ , S§?%° Sl ol .
...................................................................................... D) e 2 2016
HI ) HF ,  HBr y 7 ] Sl olaad y
...................................................................................... D) e 22 2015
HCIO, [ H,SO, - HCl HI P IAPE VY -
...................................................................................... SUTC BN AT 2015
Osio ) Jhdtus « OH™ 09a¥ s 0939l mile «lig AN (40 93 il Sl olere¥l p
...................................................................................... Loy gty L elaidl 2015
H,SO, , NH,OH , HCl , Ca(OH), ORISR .
....................................................................... LoV.a.O-al T 2015
NH,Cl , Na,CO; , CaCO; , K,S0, PORCRAEERY o
...................................................................................... et Y. AM ALl 2015
H30Jr ) NHZ ) BF; ) NH; @.p.xsola_u‘zll 9
...................................................................................... SUPCL BT AW 2015
NH,Br , Na,S , KF | Na,S0, @p_\;o\_ﬁ.m W
...................................................................................... R UY 7 4| IO 7g N WA | 2014
sde Eo o] (Aoygduall clsliwgs il cclyglSo el 393941) (e
[elisi | @O
...................................................................................... SOTCL (DU PN 2014
, HpS/HS™ , H,C03/C03™ , HCI/CI"HNO3/NO3 | (x5l olmie¥l .
..................................................................................... ORI 7Y T WA | 2014
HNO; , H,SO, , NHf , OH- Jaal! oleze¥l i
................................................................................ R UY 74| IR Tg (R UL | 2014

http://Darsgu.com &)



0507135671 L“,mbnaqpm»m\\ aclgdllg yaganll

Acids and Bases

Ligadl gl «lipsSosll Gane Jolona il (o dslne 59,80l dolea | (ot oLz »
...................................................................................... R UY 7 4| IO 7g T WA | 2014
NH,OH , NaOH ) HCN § HF Oleia|
15
...................................................................................... i i s | 2014 g:-p-‘ln
NH3 ) BF3 , AlBr3 , BC13 OWAY‘
16
...................................................................................... A i s L 2014 PR
(NH,),S0, , Ca(NOz); , K;CO3 , NaSOs Sl ol e
.................................................................................... Lyl YL CASA. G Sl A 2012
NH; . Cl™ ‘ F~ , BF; Sl oliadl .
...................................................................................... R UY 7 4| ORI Tg T WA | 2012
g, S paes cclibiwgyiad! paes cllanSoriadl paem oSl pae> | o at) o Leiad 1
...................................................................................... R UY 7 4 IR Tg (R WA | 2012
HBr , HCl . Agt , H;0% olia
s . 2
...................................................................................... il | 9012 sl 0
59088 aas e aSdl aes lygldg sl aes (g ST aes Sl olied! -
...................................................................................... UY7v 11| BTSN 7 O 4 | 2011
CIO; , €03~ , soi NO3 Sl o laied| 5
...................................................................................... D) e 22 2011
NO, , BriA | cl- NO3 Jo>al! ol 23
...................................................................................... R UT /v 4| ORI 7g S W | 2011
F_ ) A1C13 ) NH3 ) Cl_ O\_-;;_;,}(l
s ) 24
...................................................................................... J..ULI.H d.y_dl 2011 ‘é)f.)m‘
NH4NO3 ) CH3COONa ) K2C03 ) Na3PO4 O\_-gm}(l
s ) 25
....................................................................... ‘).y_}\.a..” dﬁ..’-l—” 2011 ‘é)f.)m‘
H25e04 ) H3PO4 ) H25603 ) HzSO3 ow_gy‘
. 4 26
.................................................................................. )Adv\.n.” dg..o\.l..” 2010 ‘é&)-\ﬂ|
NaOH , HF NH,Cl , HCIO BES VIR ES Y 27
...................................................................................... ORISR 7Y vl | 2010

m http://Darsgu.com &)



0507135671 L“,.b.gb.llalgpm»ill\\

aclgdlig yaganll

Acids and Bases

NH;9yNH}) , (HClsCl™), (H*y OH™), (H*yH;0" a1 o Lia¥|
..... il snebas bioiitle.
HI , HBr , HF , Hd Sl ol |
........................................................................ UYL IO NV 2010
H,0 KOH , F~ , CI7 Sl olmadl |
................................................................................... JUY -+ MU [ PN LW 2010
[OH"] = 107*M, [H;0*] = 107*M,[OH"] = 1078M, [H;0*] = 1072M Sl laad ~
..................................................................................... SO0 S AW R Wows BB W & TR i 2010
Cl- , NH; , H,0 |, Zn?* olzie¥!
................................................................................... i i s | 2009 (] 32
HF , HNO; , H,S , HClO, REERY
........................................................................ S s el | 2009 gt 33
BCl; , NHy; , AICl; , BF; Sl oleie¥!
...................................................................................... 8 e | 2000 |
Ca(CN), , KF , Na,CO3; , NH,NO; SL! oleed
...................................................................................... i | 2000 |
H;PO,/HPOZ~ , NH3/NH; , HBr/Br™, H30%/H,0 | Ll ol=iedl
........................................................................ MOVET = |
HBr , HNO; , H,S , HCIO, Sl oleie¥!
.................................................................................... moyciomesny 000 |

http://Darsgu.com &)




zhall e g4 05K Loy 0. 1 M HC Jgla (§ ollad¥l ag oo Labolus Lrxags by 7 Luall gagis -2

2017 e 0.1 M CH3COOH _ae> Jslma § sllad¥ 2y s Lialy
2016 ik S 898 o AT HCI Loy s codg ASSI HF ping -3
2016 ¢ Sl Jellell §Tsyain (HY) Gemgsud! Ogal 5929 2ayb Ja3 -4

S9ba ¥ Jsdell & p 9uigsud| 92l 1855 01 W) 0939 T S5 Lgd Lnes el 1SI1 e o (30 21y -6

iyl yuid! s Jolza J 29>l s oo ST eldlend (aest Jgla ERETE T tb.’&‘ soe -7
2014 Slbe S S g patl @ Omglud |

http://Darsgu.com &)



0507135671 vmbnoupuwm\\ aclgdlig yagaall

Acids and Bases

2014 o,y S ety Cirns (aes Bylas § e ld (985 3580 dlasi-14
2014 oy 9B e dioncd 095G Laslo Ka caaall jaemdl ouls culi-15

2013 SiLg Tdains Bueld el Ll ¥ Sliced adlall ausl i e 02,00 -17
2013 guys TPH aad 51355 ay il | st B5Li30 -18
2013 5 Sdpas oo ASI) Ll W1 el T g Lisga¥l oF e o ) e -19

Slicas yae 50 A sl 351 LI Gaenlly Raras sucld A gsd (aesd 4251 L1 5aclall 20

2013 Gy S'JJ;H_U‘:JLEJJQ elm\kws.uc\j@@éumsﬁmmm-ﬂ
2013 Sk Sdias cudo AT HF Lo (548 o g AST HCIl-22
2013 Sl Qt.gp“g.a.oi Bole el iy -23

2013 J>3e T3 pud (ol S Ll | by Bucld ae e Byalas wic -24

2012 J>4e Satal] ollg jueel Bgmune A3Ls| wic coumall § Laxil -26
2012 J>5e ¢ 53¥ Jolza o0 (PH — meter) pH olide 841,38 caliss -27

LS Jiso sl s Lo Lsaibias: el iel9illy (olea¥l (e LoleasS Ualaie ol 23L) uic -28
2012 gy

http://Darsgu.com &)



0507135671 gb;wlouléﬁwﬁl\\ aclgdllg yaganll

Acids and Bases

2012 gy b cdlis L il Jolmald pH calies oY gas e -29
2012 S Céy|$@ﬁjwamm‘jgjﬂgyjﬂ| M\Sﬁ‘h@‘@.«,@g-i&ﬂ
2011 it SLiae>BF3 Ggo9d! ygld I pway -31

2011 gy Sowslaclsd e (H=1 , O = 8):Wi,usy-33

2011 go,5
2010 U3t Sapnanll slaedl (095 Jf Ao livall ilileall 4353 -35

G paemS Liiyan gag ((n2gyius Silyd S e did o Soimi H3POy el wgall jae>-36
aian gag (A9 S anl e didi o g9ixi CH3COOH el wlll (e Lo s394

2010 ! SOg9 Ml galal jaexS
A0t UL SHS07 aclil o gl S Sl i 37
raabaltiti loublal] | §(SSALL perb sl pa) iyl 3o oL ing-38
2009 le | e ntsa il iy 23 1077 agb pskisy syl clip 65655 L 39
oot adtiti (qdauall 2 s 13382 LSl 5o L el e ing 40
sapobadtiti bl abl Evac Gl bk LS didse 141
sppiadtiti bl abl Evad alt Giusipial Ssla HSOF ins 42
2008 adtiti . alad SNAOH §3Le o Juls 460f sz 581 Jf el s o) sz 43

http://Darsgu.com &)



http://Darsgu.com &)



0507135671 vmbnoupuwm\\ aclgdlig yagaall

Acids and Bases

2015 Sy .Jlal‘;uégj;\ﬁ bm%b&&wgmwty -15

2014 il 8 38 aglas Jolal(-19
/ad.altiti edadlall Evad alt il saslasadlade
/ot dltitl Tl Eyad glilbi.aghdallali
a0l e | L T leh 0o a0l i it a1 22
/e JIUTT G2l A2l EY 6 @I L LSEE AR
/I, QI Q=T aRT By al ditil, e o
2 T A SasTaN Gas e 5385 i iy 25
CA0020sse il pH s Ll s L6 26
20000nie sy i Slis el (50 2) g Lo ot es 27

2010 J>5e B HSAY aglas Jolxll -28

2aS 1o Jolanll aLes¥ da¥s 2SAN aglas ol cpo Lolid oy olesST Lpd (Smill ALY Ales 29

2010 J>3+ ASAN Joema Jodma (0 Lins
2010 4,00 5AelES o e Jelans i Lpay (3011501230

http://Darsgu.com &)



0507135671 L“,.b.,l,b.llsb..!:')li'will\\\ aclgdllg yaganll

Acids and Bases

2010 gy (ST Jgdaell 3 cnam gyl iligal 7 ¥ caling Cnzayud! e oz B3le -31
20090 s S Jsbal § H3 0P posisyied S 55 00 o SlensS o0 32
Jialtiti o e i o oy ) JEl i) O el G 25133
ek aktiti edadall Al LS pesshiss Al e s Ayl -3
/amaltiti @b Uiy i Loty 5 e B e ol G 135
20094 | el el 05 atlSH i s iy 1 A 36
aisgltitl lodallally byad: allidl.. gladald ad
Caeesge H, 07 stisy il s 3650 10 ol il s L 38

http://Darsgu.com &)



