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Which of the fFollowing aqueous solutions (each with a concentration of 0.1

M) has the lowest pH value at 25°C?

NazPOs4 (A
NaCl (8
KNOs (c

Alx(SOa)3 (D

Na3,SO4 (E

dwl Jigamll

g} dhlaoll Jeladl 6)ly> pudg d ] duwsell wMelad] JI il
Consider the following reversible reactions and their corresponding

reaction heat.

Reactions AcH
@) | 2CHag = CaHag+ 3 Hag +377 kJ/mol
(b) | CHaq) + H20(q) = CO(q + 3 Hyg +337 kJ/mol
(€) | CoHag + Hag =  CaHe(g) -137 kJ/mol
(d) | COzq + Hag = CO(g + H20( -131 kJ/mol

C6yly=dl d=yd 650Lj die L'_JpLo”z!I ol g2 Lgiljil 2l wileladl §i
Which of the reactions will their equilibrium shift in the Forward direction

by increasing the temperature?

Reaction (a) and (b). (b) Jeladlg (3) Jeladl | (A
Reaction (c) and (d). (d) Jelaidlg (c) Jelall | (B
Reaction (a) and (c). () Jeladlg (3) Jeladl | (C
All of them. lg=uo> | (D
None of them. 153l glyiw Jelas sl Jlo puy | (E
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Consider the following reversible reactions:
(8) 2CHaq = CaHag + 3 Hyg)
(b) CHag +H20 = CO + 3 Hzg
(€ CiHag+Hag =  CaHeg
(d) C9+COz9 = 2COgq

(e) COzg+Hzg = CO+H20(q

Cdeladl cleg px=> 630 e L'_JpLo”z!I o=l g=u Lgiljil 2li wileladl §i
Which of the reactions will their equilibrium shift in the Forward direction

upon increasing the reaction vessel volume?

Reaction (a) and (b). (b) Jeladlg (3) Jeladl | (A
Reaction (3) and b) and (d). (d) Jeladlg (b) Jelailg (a) Jeladll | (B
Reaction (c) only. a9 (c) Jeladl | (C
All of them. lg=uo> | (D
None of them. 153l glyiw Jelas sl dlo puy | (E
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Consider the following reversible reactions:
(8) 2CHaq = CaHag + 3 Hyg)
(b) CHasg + H2Og = CO() + 3 Hyg
(€ CiHag+Hag =  CaHeg
(d) Co+COzq9 = 2COq
(e) COzgtHazag = COg+H20q

Cewlbio jlas Jole dSLo| Aic L",,ol,o‘zll oLl g=u Lgiljil 2l wileladl 0do o @T
Which of these reactions will shift its equilibrium in the forward direction

upon adding a suitable catalyst?

Reaction (a) and (b). (b) Jeladlg (3) Jeloadl | (A
Reaction (c) and (d). (d) Jelailg (c) Jeladl | (B
Reaction (a) and (b) and (d). (d) Jeladlg (b) Jelailg (3) Jeladl | (C
All of them. lg=uo> | (D
None of them. 153l glyiw Jelas sl Jlo puy | (E

Lihgll cilyalylg aglall sluolgl
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A solution of calcium hydroxide is neutralized with hydrochloric acid. Which

of the Following represents the net ionic equation for this reaction?

Ca%*ag + 2 OH @ + 2 H'ag + 2 Cl g — CaClz g + 2 H20¢ (A
Ca?*aq + 2 Cl aq = CaClapg) (8
H*@q + OH aq — H20q) (C
Ca(OH)2 aq) + 2 HClizq) = Ca**(aq) + 2 OH 5q) + 2 H*aq) + 2 Cl (g (D
H,O@ + HClaq — H30% g + Cl g (E

ol Jlgawl

08) d pgSy  0.001T M Sy lgio Jlo Jslowe yuai aie Yl Slgall go sl
1.0 go JSlg 7.00 (o 151 (PH) Guzg) o
Which of the Following substances, when prepared as a 0.001 M aqueous

solution, would have a pH greater than 7.00 but less than 11.0?

NaOH (A
KOH (8
Ca(OH), (c
NH3 (0
NH.CI (E
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Determine which substance can be considered a Bronsted base in the

Following reversible reaction:
HPO;~ + H,0 = H,PO, + OH™

HPO} only bhad HPOZ™ | (A
OH™ only bsSOH™ | (B
HPOZ2™ and OH™ OH™ g HPO;™ | (C
H,P0O; and HPOZ?  and OH™ may | neSi 28 OH g HPOZ™ ¢ H,PO;

be base. Aclgd 0
All of them. lg=uo> | (E
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A + B — Products

below, what are the correct values for x and y?

:dol 6)ly> &;JAALCJUJl@b|ﬂ.§X|d.CL§i]|&§p dwlyaJ k.JJL?Li”()JO&lMLJJC,L_J.J.?T
A series of experiments were conducted to study the kinetics of the

Following hypothetical reaction at a constant temperature:

A olelaiall o JSI diaidb Jo¥1 iyl oo eyl 993 gy Jeladl 1o of cuale 13
JSJ domall ail] Lo Lo 10Ul Jgazll § donsgall dugymill bl S5 o9 B g

Given that this reaction follows a first-order rate law with respect to each

of the reactant's A and B.Based on the experimental data shown inthetable

Sy g9X o

&yl Rate [A] [B]
Exp. mol L"s™ mol L™ mol L

1 0.10 0.20 0.05

2 0.40 X 0.05

3 0.80 0.40 y
x=080 ,y=0.20 (A
x=080 ,y=0.10 (8
x=060 ,y=015 (C
x=0.40 ,y=020 (D
x=040 ,y=0.10 (E
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Sl Jeladl Jaso dadyall dulull powyll yghd A + 2B — C Jelail dwlyry liod
5381 Jelaall 5155 Cuuith 2o (B ol A) paleléiall 351 515,5 dday C @illl o3Sd(Rate)

(il Je A gi B)
We are investigating the reaction A + 2 B — C. The graphs show the initial
rate of Formation of product C as a function of the concentration of one
reactant (A or B), while holding another reactant (B or A, respectively)

constant.

Rate Rate

v

v

[A] [B]
SC 83Lall 85 pusuo JSuin oy Al deyull ©¥slao U‘°?55|

Which of the Following rate equations correctly describes the Formation of

c?
Rate = k[A][B]*[C] (A
Rate = k[A][B]? (8
Rate = k[A][B] (c
Rate = k[A] (0
Rate = k[B] (E
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porogl3l JuuSg)uglg 1.80 x 107" soluy posumiclall 3uuSg)sug) (Ksp) dISEI Jol>
(25 °C &)ly> d>y> dic ouioudl| MS). 2.00 X 1073 Soluny
dg+il § 0.0100 M AP* 0.0100 M Mg@* o JS wiligal e sgima 3 Jglonall (iSuws
b8 Jib e wgul JS I 2.00 M 05455 NaOH Jslowe 8l i 835 e JS yliis|
Slaall saelall Jolono ams) Snmall jlisdl Qgil § cunly o35k pH dod sl aie
{Joloral) I @l diylio Jago
The solubility product (Ks,) of magnesium hydroxide is 1.80 x 107" and that
of aluminum hydroxide is 2.00 x 107, (Both data refer to 25 °C.)
A solution containing 0.0100 M Mg®* and 0.0100 M AI** ions is poured into
two test tubes separately,and then 2.00 M NaOH solutionis added dropwise.
At what pH does a precipitate form in the given test tube? (The volume of

the added alkali solution is negligible compared to the total solution.)

At pH10.5 For magnesiumionsand | wlig¥ 10.5 Sol—wi pH s ic
7.00 For aluminum ions. pouiog)3l Wligyd 7.00 g oguuuiclall (A
At pH 9.93 For magnesium ions | wlig ¥ 9.93 Sol—wi pH e
and 7.01 For aluminum ions. Posiog)3l Bligyd 7.01 g yoguuuiclall ®
At pH10.5 For magnesiumionsand | wlig¥ 10.5 Sol—wi pH s ic
9.90 for aluminum ions. pgsiogl3l ligy¥ 9.90 g /pguuiclall (
At pH 9.63 For magnesium ions | wligs¥ 9.63 Sobl—wi pH i ic
and 4.10 For aluminum ions. pgsiogl3l Bligy¥ 410 g pguuiclall (D
At pH 7.01 for both ions. 9231 I 7.01 solws pH e | (E
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During the transport of oxygen in the blood, hemoglobin (Hb) binds with
oxygen (O,) to Form oxyhemoglobin (HbO,) according to the simplified

reaction:
Hb + 0, - HbO,

duidb Jg¥1 diyll o 0950 Cus dsll ddSIl dgiyl o deyw ogild Jeladl 130 g
2.1 X 105 M5 90 37°C sic deyudl culig .0z g Hb ¢y JS
Joid ouglogeno GuSedl pFST depw S35 2w dn blis duwjles dieg
.84 %1073 Mmin~tJ|
oSl 515y L8, 8.0 X 1070 M dbaslll ells sie guglogougll 145y ¢l Caole 136
Cdeyudl 0do e blasd) oM
This reaction Follows an overall second-order rate law; it is First order with
respect to each of Hb and O,. The rate constant at 37°C is: 2.1 X 106 M~1s~1
During intense physical activity, the rate of formation of oxyhemoglobin
increases to: 8.4 X 1073 Mmin™1.

IF the concentration of hemoglobin at that moment is 8.0 X 107°, what

concentration of oxygen is required to maintain this rate?

70%x1073 M (A
50x107* M (8
1.2x107° M (C
6.0x 107 M (D
83x107° M (E
10
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The rate law For the following reaction:

A+B—C

is given by:
Rate = k[A]? [B] "2

eightfold increase in the reaction rate?

:JWI Jeladl de o 9318

ol Jelasl deyw 830 J] 635w GJI B g A gislal) ddg¥l 55111 § whueidl Lo

Cdd ol lgic puw Bleusl dyilad

What changes in the initial concentrations of A and B would result in an

[Alx4 , [Blx1 (A
[Alx1 , [B]x4 (8
[Alx2 , [B]x4 (c
[Alx4 , [B]x2 (D
[Alx2 , [B]x2 (E

Lihgll cilyalylg aglall sluolgl
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chiuwdl yaosg (HCOOH) clioygall paas idigiac OlSyo GO pH 0ud d)léo @iy
Jle Jolowo @ g dolal pga>dguall a)[oi cliSg (CeHsOH) Jginallg ((CH;COOH)
.01 M oSy
S (owadl dlbudl g diiyo) PH dawd & 130351 Jloy o Lo Caiyi s
The pH of three organic compounds, Formic acid (HCOOH), acetic acid
(CH3COOH) and phenol (CsHsOH), and their sodium salts, in aqueous solution
0.1 M, is compared.
Which order corresponds to anincrease in pH (arranged from left to right)?
Acid dissociation constants: :oles3l elSas culgs
Ks(HCOOH) =21x10™*
K:(CHsCOOH) =1.8 x107°
K:(CeHsOH) =1.0 x 107%°

HCOOH, CH3COOH, C¢HsOH, CeHsONa, CH3COONa, HCOONa (A
HCOOH, CH3COOH, C¢HsOH, HCOONa, CH3COONa3, CsHsONa (8
CH3COOH, HCOOH, CeHsOH, CH3COONa, HCOONa, CeHsONa (C
CeHsOH, CH3COOH, HCOOH, HCOONa, CH3COON3, CeHsONa (D
CeHsOH, CH3COOH, HCOOH, C¢HsONa, CH3COONa, HCOONa (E

ibgll cilyalyllg aglell slualg 12
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The following table contains one row for each of a strong monoprotic acid and a

strong monohydroxide base, along with either a weak acid (HA) or a weak base (B).

diymi JoST pf diumis 82eld ol s Lo LSyall oS 13] o 335 1Jgazdl Jles] list (1)

(1) While Filling in the table, decide whether it is 3 weak acid or a weak base, and

then Finish Filling in the table.

Joazll

o balgiuall ool
S yrall ol .
_Syall . [ OH 0
Compound . " orof
(mol/dm3) | (mol/dm3) | (mol/dm?3) a ) e coloro
Classification phenolphthalein
init
4.00
1.00 x 1073 0.200
1.00 x 107"

Jo32ll § 8392 gall damiall saclill ol sl pansll K gl Ko dayd 33> (2)

(2) Determine the K or K; of the weak acid or base in the table.

Lihgll cilyalylg aglall sluolgl
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The reaction of methane with water vaporis used in industry to produce a gaseous
mixture of CO and H, called synthesis gas:

CHag + H20(g = COq + 3 Hzg)
sleg JI (03g0lly) ddlausl day)l Jslsi cloll yloy oo draSy olisall J3) @i ylaill sa5) &
bs.all awig.J.cLéJJéOU;le 0 90.0% oBg «y13331 Jl pUaill Juog 927 °C 6)ly> d=)> dicg

.4.58 MPa ¢33l aic wljlall byl JSI

In one experiment, methane and Four times the amount of water vapor (in moles)
were Ffilled into a container, and 90.0% of the methane was converted to
equilibrium at 927 °C. The total pressure of the equilibrium gas mixture became
4.58 MPa.

b33l xic oljlell huls @UgSel ddgall digholl duwill 335 (1)

(1) Determine the mole percent composition of the equilibrium gas mixture.

927 °C 8)ly> d>y3 aie ¢l33] cull doud cunslg ol3331 e slgall 11515 >335 (2)
(2) Determine the equilibrium concentrations and the value of the equilibrium

constant fFor 927 °C.

ibgll cilyalyllg aglell slualg 14
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R=8.314 L kPa mol" K™

R=0.0821L atm mol™ K™’
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Part One: Multiple Choice Questions aaeio o jliddl aliwi :Jglll cjll
(@) 26) .yaniall Ylsall a aladl ag)g Lle clilal gga Al (JIgw 13) daaall aladl fal

Choose the correct answer (13 questions), then record your answer on the answer sheet in the
designated space. (26 points)

;g dsu.ougiuﬂupmquu)lsppgm.o)md.cwbﬁﬂ
' s paSy Jab Gl G99 8yl (o)8l abus g 20.0 m glas)|
@l dlwo sl Je o 1.50 m/s &l deyuy o] olail 8yzuidll

Su2)3L 2igll 8j92 @hniyiw Jabll

200m - .
(g = 9.81m/s? o yiclg clggll doglio Jool)

1.50 m/s
—»

1. Amonkey standing in a tree, released a coconut from rest. From a height of 20.0 m above the
ground directly over the head of a child running underneath the tree to the right at a constant
speed of 1.50 m/s. How Ffar behind the child will the coconut hit the ground? (Neglect air
resistance and consider g = 9.81 m/s?).

(A) 1.50m

(B)2.14m

(C)3.03m

(D)6.12m

ibgll alyalyllg aglall slualg



/
) :/ .‘ .‘( i - H . .
S Final Test -_,jlgill jLus .l .

sulnnneniil i g o Questions Sheet - dliwill ddg
i Mawhiba Science (Physics) - (cbjall jLua) agle NSMO

Jlasg)y gogelly (x 9o e Jlasgl) x uogall o JS jusi diibull ooyl puogi  xy sgiumall § pums &yoi .2
ool go (Y y9ore Je

tdoymuo Wl ollell

—0.64 m/52 Lsgbwu ‘o..pu.?ﬂe_)l»ﬂ (B) 1.0 TI”L/S2 ngbwu Hw.;ﬂ&_)luﬂ (A)
1.0 m/s g9y duli eamuml) dulS)l de yuall (D) 0.511m/s gluiy &l pumall dlsl de il (C)
x (m) y(m)
8.0 — 8.0
40 A § 40
0.0 == i 0.0 =
-40 -40 T~ —
-80 80 | i s
00 50 100 15.0t(3) 00 so 10 10 ()

2. A particle moves in the plane xy.The graphs show the change in both of the x-position (coordinate

on the x-axis) and the y-position (coordinate on the y-axis) with time.

Which of the following statements is true?

(A) The acceleration of the particle is 1.0 m/s?

(B) The acceleration of the particle is -0.64 m/s?

(C) The total speed of the particle is constant and equal to 0.51 m/s

(D) The total speed of the particle is constant and equal to 1.0 m/s

ibgll alyalyllg aglall slualg
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‘o@_ﬁ“ cils |319 8y bud | 8.@_).} owSall P9 Loaic .olyluwdl 8.9_)] @A ,ég,lg_).).g_.m Pl GuwSo JSuid! o9 3
dlouwlgs Jgduall Jidl (4)  pwsal |EL65_)|970£>L6.§J'|(3) owSall e 8g8ll1 (2) puuSall e lhuall (1) :Jied ddbdl
¢ pmunSal) digluiall ©las] Lo . pusall

b8d1(D) 441(Q) 2491(B) 392(A)

W

L

3. The fFigure shows a hydraulic piston used to lift cars. During the hydraulic piston is working to

lift the car, and if the following numbers represent: (1) Pressure on the piston (2) Force on the
piston (3) Displacement of the piston (4) Work done by the piston. What quantities are equal fFor

the two pistons?

(A)2and3 (B)1and 2 (C)1and 4 (D)1 only.

wibgll alpalyllg aglell slualgi
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)85 olzily € i daio dhamall CuilSy , 7.0 units diowd B 451 daio JI cwdl . +X jgmo0 olzil A daie 4
S A dziall )l xiio golo s A amiall jlaio Jliol dM laio dlg +y

a.Vector A which s directed along an +x axis, is to be added to vector B which has a magnitude of
7.0 units.The sumis a third vector that is directed along the +y axis, with magnitude that is 3 times

that of 4 .Whatisthe magnitude of vector 4 ?

(A) 10 units (B) 5.2 units (C) 4.9 units (D) 2.2 units

ibgll alyalyllg aglall slualg
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I3l dlage Sl 300 N § 200 N el ojg gly JSitdl § .5
131 .Jawlg Je¥ dSy=ll 8,5 Ps 8,1 Loy wuli jgowo Lg) Py 8,51 LdliSlg
Sdoysuo Al lybell s Jawd a sgluy A puzll ¢ )i ol

Je¥ a soluwy B @uzll g )lwi (A)

Je8 2 a ssluy B puunll 5l (B)

Fry = Fr; Juall @Ml 98 o M=l (C)

Frq =%FT2 JW|$W|69§C}H"’§M|(D)

5. In Fig, the weights of the objects are 200 N and 300 N. The pulleys are essentially
Frictionless and massless. Pulley P, has a stationary axle, but pulley P, is free to move up and
down. If the acceleration of object A is equal to a downward,

Which of the following statements is true?

(A) The acceleration of the object B is equal to a upward

(B) The acceleration of the object B is equal to%a upward

(C) The relationship between the tension forces in theropes:  Fpq = Fry

(D) The relationship between the tension forces intheropes:  Fr; = %Frz
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6. A ball is thrown horizontally from the top of a 20m high hill with horizontal velocity only. It strikes
the ground at an angle of 45°. What was the horizontal speed at which it was thrown?

Considerg = 10.0 m/s?

(A) 20 m/s (B) 14 m/s (C)28m/s (D)32m/s
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7. A cylindrical vessel has a base radius r and a height of 5r. What is the height h to which the vessel
should be Filled with 3 homogeneous liquid so that the resultant force exerted by the liquid on the
side wall is equal to the Force exerted by the liquid on the bottom of the vessel?

Note: The lateral surface area of a cylinder can be calculated as follows: A = 2nrh where: r: radius,
h: height of the cylinder

(A)0.5r (B)r (O 15r (D)2r
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sl asaall pes JuS & didgac uib 698 dhuwlg) asiiue swl) b Je duli deyuy Jel J] asiae ¢y .8
S plaill dl> Cuas &3] wllsl!

il ool gogll dlbg il asuacl) disyaJl dlbllg dnl sl 668 (A)

Al ssuaoll dlS)l dysylSuall dlallg [y gl ssuaall ¢ )lus (B)

Do ol 3suaall g )l il Asuaall diS)=ll dlallg il xidl 665 ()

21355 2usgll dBlb ¥ glasydl go 31555 3uidl 698 (D)

8. An elevator moves upwards at a constant speed along a straight vertical line, and by a vertical
tension force in the elevator's support cable. Which of the Following statements describes the
system?

(A) The tension force is constant, the elevator's kinetic energy is constant, and its potential energy is
constant.

(B) The elevator's acceleration is zero, and the total mechanical energy of the elevator is constant.
(C) The tension force is constant, the elevator's kinetic energy is constant, and the elevator's
acceleration is zero.

(D) The tension force increases with altitude because the potential energy increases.

wibgll alpalyllg aglell slualgi




s

. . ’)50%},)3 Final Test -ilgill jLiaull .
SIIRRNT D90 Questions Sheet - aliwill adjg oy
3 e Mawhiba Science (Physics) - (clijuall jLusa) agle NSMO

151 18 N aule 8,350)l gabll 698 0953 Jibw § LS ot Losic, 12N slogll § djgg V dom> Jolbo pus .9
1Solun Jiludl alouw ez puuzdl o jgeall il pao o8 (bl alows e gabu) @uall &y

9. A rubber body with volume V' and weighs in air 12 N, when completely immersed in a liquid the
buoyancy force actingonitis18 N, if the body is left to Float on the surface of the liquid, then the

volume of the immersed part of the body below the surface of the liquid is:

2 1 5
® vV ® 5V =V © =V

10
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10. An object is launched horizontally with an initial velocity vy onto a rough horizontal surface.
It travels a certain distance and then comes to a stop. When the same object is launched upwards
with the same initial velocity v, onto a rough inclined surface (with the same coefficient of
Friction as the horizontal surface), it comes to a stop and rests after traveling a certain distance.
Which of the Following statements is true?
(A) The decrease in the total mechanical energy of the body is less on the inclined surface.
(B) The decrease in the total mechanical energy of the body is less on the horizontal surface.
(C) The decrease in the total mechanical energy of the body is the same in both cases.

(D) The total mechanical energy of the body is constant in both cases.

11
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c
B8 m

A

3.0m
11.In the path shown in the figure, section AB is a smooth quarter circle with a radius of 1.0 m.
The horizontal path BC is rough. An object is released at point A and slides without friction until
it reaches point B. It then moves along the horizontal path and stops at point C.

Find the coefficient of kinetic Friction of the rough surface.
(A) 0.12 (B) 0.33 (€)0.42 (D) 0.51

12
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12. A horse pulls a box across rough ground using a rope inclined at an angle 8=30° above the
horizontal, so that the box moves at a constant speed. The coefficient of kinetic Friction
between the box and the ground is u=0.50.
Which of the Following statements describes the normal force acting on the box?

(A) It is equal to half of the weight of the box.

(B) It is equal to a quarter of the weight of the box.

(C) It is equal to the frictional force.

(D) It is equal to twice of the Frictional force.
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50.0N 2o clally oSl i &lu « By olise e clolb colow (wlS g .13
S olise pe 1.5 kg lgiliSy 7500 kg/m? golis 33Ul o debd cuslé
6£18 Lo . plSll g8 uods ol 1gd Jolll clall § 3anll dabd &yat 13].B,
SB1 oljuoll

1.0 x 103 kg/m3 clall d8lisg g = 10.0 m/s? o yicl

13. A beaker containing water is kept on a balance B;. The weight of beaker and water together
is 50.0 N. A piece of iron with a density of 7500 kg/m?3 and a mass of 1.5 kg is hung from a
spring balance B,. If the iron piece is immersed fully in water but does not touch the bottom of
the breaker, what is the reading of balance B:?

Consider g = 10.0 m/s? and the density of water 1.0 x 103 kg/m3.

(A) 48N (B)50N (C)52N (D)65 N

14
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0950 Jilall sgimall. 6.00 M JSII dlgbg 30.0° disglj Jilo sgime e pgluwdl o pso ez @i (012)>7) 14
e52dl Jo33 2. e $y> izl Jolsay s Jawll wailly ipulol sglall waill (Johll ygluio caas oo
ssimall dlgh G> dnl deyun aumall &yo sl
db lo cowsl.g = 10.0 m/sZJlgu:Ig clggll dogléo Jlooly
Sgall dilgi Mic puumll deyuw (A)
JKi>dl 698 Hlabo auiwl @3 il abudl e paual] (Free Body Diagram) y=Jl puusll blhswo ouw)l (B)
mg d3dx $all
M $r2l K>3 Jolso dayd sl (C)
14. (7 points) A small object slides from rest down an inclined plane that makes an angle of 30.0°with
the horizontal. The total length of the incline is 6.00 m. The incline consists of two equal sections:
the upper half is smooth (frictionless), while the lower half is rough with a coefficient of kinetic
Friction ;. After entering the rough section, the object continues sliding with constant speed until
it reaches the bottom of the incline.
Neglect air resistance and take the acceleration due to gravity as g = 10.0 m/s>.
Calculate the following:
(A) The speed of the object at the bottom of the incline.
(B) Draw the free-body diagram of the object on the rough surface, then determine the
magnitude of the kinetic friction force in terms of mg.

(C) Thevalue of the coefficient of kinetic Friction p.

15
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clas] @iy Cusu s 65.0 kg o3 Joy puso LS 5381 Gyl by f «dlisll Glagog JSim3l o cud s ouali
Byl @l 5,

@98 Tl Joyll GusS i 31 g il jlgal Jasy (g L = 3.00 m sl 85S3 1319 Jtowall o LI Jobo

2 el dud)l §98 Jiewall amyli elisl dus) Yl

Two pulleys Fixed to the ceiling

o

%

Actor T iias

Case il

v

Joll pus

; Sandbag
Stage Floor g yuoll dus,)l

oyluiel oSy Jiaall ol payl) (JSidl § i dlsJl) 6; = 45° s35all go LIS &gl diglj o Jiaall by 13]
g =9.81m/s? dudy¥l dpdlall g )l yiicl (Jiaoll diihgs &S)> i Jaoly s oy

W] |

dpoy3l puodly ol pg (USidl § ii AI) 2 el dus)l Go8 diais (o1 J] Jiaoll lgy Juay &1 deyull (A)
dbslll el xie T LI § sl 868 (B)

blusdb ells el dbsdll elli sic dusd)yYl o Joyll pwsS gasn Jo (C)
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15. (7 points) During a performance of play, the apparatus shown in the figure is used to allow a 32.0
kg actor to swing (like a pendulum) over the stage in a circular path. The actor holds a lightweight
steel cable that passes smoothly over two fixed frictionless, mass-neglected pulleys, The other end
of the cableis tied with a 65.0 kg sandbag, which are hidden behind a curtain. The length of the
cable between the actor and the nearest pulley is L = 3.00 m. For the apparatus to work successfully,
the sandbag must never lift above the floor as the actor swings above the floor of the stage.

If the actor falls from an initial cable angle with the normal i = 45° (Case i in the figure) (Assume
that the actor can be considered a point particle and neglect any rotational motion of the him).
Consider the acceleration due to gravity to be g =9.81 m/s?

Find the following:

(A) The velocity at which the actor reaches the lowest point above the stage floor (Caseiiin the figure)
without touching the floor.

(B) The tension Force in the cable T at that instant.

(C) Will the sandbag lift off the Floor at that instant? Prove that with calculations.

17
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volasil gog dizy il Yo hall § wlpsill ae) dudslal gty Hhduwl e blasdl o diadl wBgliall
Soimall e drayss bl b 608 Ohasd dsll ol azlgs clidl Jad § §)lyadl wls)s
2ogsmdlly Solul
AW dsleall plasiwl dzyls ol gloasdl U315 8511 §935 do s (Sou
1- (2 POINTS) Thermoregulation is a fundamental physiological process that enables
organisms to maintain internal stability despite changes in external environmental
conditions. During the winter season, organisms face significant challenges due to low
temperatures, requiring adaptive responses at both behavioral and physiological levels.

The heat flow in or out of an animal can be modelled using this equation:
é)laJl Jlsiil Jaso Rate of heat transfer = kA (T1—T2)/d

The variables in this equation are as follows: ik S o dileall 0de § Olpsiall

A | the surface area of the animal lga=Jl abuw d>lwo
the thickness of the outer layer of the animal ¢lgu=sll disyldl déudall cloud
k | thermal conductivity of the outer layer of the animal diz)lsJl dauboll @b:a]l Jwogill 8y28

7; | theexternal temperature 2l § 6)l)=dl dz)>

7> | thetemperatureinside the animal glgu=dl J=315 6)ly=d1 d>)
:Adasd Juai J| Bagi dmdl GlBglsall lgo s Gl AUl oyl @ O lausil 6I

Which of the Following adaptations used by living organisms aim to reduce the value of
A?
151> 9201 9% Loaic Jogll § JUSHI ¢ 3055
Elephants wallow in mud when it is hot.
cluadl § dasall o ro.mblm_?i 0912 (I93L) Lilows § ogsbodl oKl o8
B The indigenous people of Tasmania (the Palawa) smeared their bodies with seal fat in

the winter.

ool il § il &2y

Humans sweat in hot weather.

Souid| Ol eldl lguas Jg= yo)ledll 35S

Dormice curl up when they hibernate.
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2- (2 POINTS) Mosquitos are ectothermic. This means that they require the environment
to be warm so they can function. Their optimum temperature is approximately 27°C. If
the temperature is below 10°C, they cannot function. As global temperatures increase, it
is predicted that there will be an increase in mosquito populations.
Many insect species have alleles that are temperature sensitive. Fertilized mosquito

eggs only develop within specific temperature ranges outlined in the table below:

Temperature
Genotype necessary for
Sull 5Lkl development (°C)
satll A0 331 3 ) jall da go
EE 10-18
Ee 15-20
ee 20-28

e goid (Jg¥l Jazmll F1) o limasol| leoluaw dJﬁ.Ee@,g_AJI bodl yo leallS . ludges 2glji
d>)> dic 5):57 60 lgaid) olimiWl ¢luswll &y 3 Wilguire F1 luogey 29l3:5.19 °C 6)ly> d=y>
.19°C 8yly>
Two mosquitos, both with the genotype £¢ mate. Their fertilized eggs (F1) are allowed to
develop at 19°C.The F1 mosquitoes mate randomly, and the eggs produced are again
allowed to develop at 19°C.
Cooill (po pSaiy o) SHlg F1 2glidl pe W pawdl duwi o Lo
What percentage of eggs produced by the F1 mating will not develop?

A B C D
25% 50% 75% 100%
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3-(2 POINTS) The following diagram shows nucleotide base-pairing in a double-

stranded DNA molecule. The nitrogenous bases in two of the nucleotides are labeled.

A\ /B
o deo

S Bg A cininzg il paineldll o pusuo JSin o)liy ddlll ol)lsdl

Which of the Following correctly compares nitrogenous bases A and B?

098 0 B dunzgyidll daeldll Loiw iondwesyn o2 A duiszg il 8aclall

A Nitrogenous base A is a pyrimidine, while nitrogenous base B is a purine.
FUSEVE VO B duu>g ypuid| 8acld)] Lodw <y ygu o A duusgyudl 8aclall
® Nitrogenous base A is a purine, while nitrogenous base B is a pyrimidine.
2303 B g A onitaz gyl piacall s
¢ Nitrogenous bases A and B are both pyrimidines.
o 09x B 9 A puisinzg yuill puise @)l LS

Nitrogenous bases A and B are both purines.
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4-(2 POINTS) The diagram below represents the action potential stages in a nerve fiber.
The nerve fiber was treated with a chemical that completely prevents the opening of

voltage-gated potassium (K*) channels.

(mV) 22l potential

e

Time

S(X) dloyall § Goiall Je i &l olpedl sl

Which of the Following changes will occur to the curve in stage (X)?

(1))l 2g> Jie L) ol Jmall 2g> Ty o

A The action potential will not initiate at all (it will remain at the resting potential).
I3s day yw Ollhdtwl d1jl & amiw
° Very rapid depolarization will occur.
(lbsiwdl 63le| Juid) d>lyl 3g> J] 839=ll § dall Jindian
¢ The cell will Fail to return to its resting potential (repolarization Failure).
5 Al yiST anoug 2g2dl @9 S5

The potential difference will increase and become more negative (hyperpolarization).
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5-(2 POINTS) The fFigure below shows a DNA replication fork. Radioactive nucleotides

were added to the medium to track newly synthesized DNA strands.

63201 Jaodhudl dl> uad dll lylsll sl 68 Jasll e (DNA Ligase) JI py5i] adgs 13]
If the DNA ligase enzyme suddenly stops working, which of the Following statements

describes the state of the resulting strands?

gy piy olg dhodio ghd JSib e (Y) dulud] )9S

A The Y chain will Form as separate segments and will not join.
Tolad dllbiw3l ¢ye (X) dludwd| @8 g
° The X chain will stop elongating completely.
S g3 Geub JSin (Y) duluwdl § sld] yoium
Synthesis in the Y chain will continue normally without interruption.
o (X) dludud | 3 bWl pogs (Primase) el Taw o

The enzyme (Primase) will not initiate primer insertion into the X chain.
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6-(2 POINTS) The figures below show typical cells of three different living organisms (|,
1, and IlI).

Sdoyouo Al ol)lsll sl
Which of the Following statements is correct?

(Cyanobacteria) cl8)Jl LSl Jz1s Wle s3> 1 ddll g X cuSydl

A Xinlis often found inside cyanobacteria.
Mgl gulsdl § ol jlazll dibsde oSoy
° The cell wall can be observedin | and .
Nl § 8lgidb s99d sline by
¢ A nuclear envelope (membrane) encloses the nucleus in lIl.
S Y 9 X 50 JS & dslygll 83lall Je ystall oSey

Genetic materials can be found in X and Y.
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42
e
T B

St Mawhiba NSMO

Ministry of E

il plusidl dlas) )8 pasiw dils § Caclas Ologwgeg,S Sl aude (obizyd)-7

sl (lysog il Jias elgull diglaw! JKindlg) C B A lyz & @Ml 3355 @3 (Jls3l)

Suniall plwsidl sy Ggas J8YI o)oK 2lino W dJ bl dyipml blaidl

7-(2 POINTS) The figure shows chromosomes that have replicated in a cell that will soon
undergo meiosis. The alleles of three genes, A, B,and C, are labelled (the black ovals are
centromeres). Which of the following gamete genotypes would be the LEAST frequent

product after meiosis?

Clem mm C2
o @
AgR 2aA o P
B2FW mmp]

A A1B2(C1
B A1B1C1
C A1B2C2
D A2B1C
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8-(2 POINTS) The diagrams show transverse sections of parts of a plant, with some
transport tissues labelled from 1to 6.
JoxSandl Jai5 §J1 dauni¥lg Gl JSiin clall Jais GJ1 daun¥l pusuo JSin pusdgi ollad!
S Gwlwl JSin
Which of the options correctly describes tissues that mainly transport water and tissues

that mainly transport sucrose?

1
3 5
56060/N00D060 Q8
@W b
2
a 6
Mainly transport water Mainly transport sucrose
Swlwl JSin slall Jiis bl JSin jg Sl Jiis

A 1and 6 3and5
B 1and 3 4and 6
C 2and3 43and5
D 3and5 2and 6
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9- (2 POINTS) In the Food chain, zebras are large herbivorous mammals. Many blood-

sucking insects live on the zebras, and birds feed on these insects.

Al ololyedl yasy JKn3l ghad

The diagrams show some ecological pyramids.

NN

4

Sdgliall dubull 0ig) wlolyo¥l glgil 3amy o

Which row identifies the types of pyramids for this food chain?

Pyramid of energy Pyramid of numbers
dSlall o) slasdl oy
A 4 2
B 3 2
Cc 3 1
D 4 1
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10- (2 POINTS) Mustard seedlings were grown under two conditions: darkness and red
light, in the presence (+GA;) or absence (-GA;) of gibberellic acid. The graph shows the

effect of increasing GA; concentration on hypocotyl length.

Dark + (GA3) ¢y yzdl yoos + pMb

2
I
i

c g
/;Iight-(GAB) ey il poos 99 peol gud :.l
o T T it o2l fgo oy

N
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|
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m
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r
+
[
>
)
£
t
'§_..

Hypocotyl length (mm) A& sl J gk

9 ! 1
8] 100 200 300

GA3 Concentration (mg/L) <hl ) paea 58 5
&ﬁ.ggudlgAjpﬁbﬁggGA3d;,l_J_ﬁ.?JlUdmg;ydlwdc&ﬂld@éid&ﬁq)ﬂ&g&glﬂlobwl 6|
Cdyiuizdl

Which of the following statements best explains the interaction between light and GA;
in regulating hypocotyl growth?

.).0.‘>3| cquallg rolUc'A.” @ d>y Al puain duisdl déygul | dUbswl GA;s ey padl (oo i)

A
GA; promotes hypocotyl elongation equally under both dark and red light conditions.
Bgyb cumi il sl GAs elily yuml) 9% g «JolS St dyigiznl| diygull goi yas 3l cguall aiy
.cqall
B

Red light completely inhibits hypocotyl growth, and GA; has no effect under light
conditions.
buio 15U yos ¥ cguall Loy Jamo 0yl GAs elaby uadl paes of JI iliall ywis
C The results indicate that GA3 has a stimulating effect, while red light has an inhibitory

effect.

Bebodl Ggybs Je hid saiy Ly GA;s ey pzdl Gaes 1S)T Je dusizn] déygull goi aisy 3
D Hypocotyl elongation is independent of GA; concentration and depends only on light

conditions.
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11- (2 POINTS) The following diagram depicts two structures in a prokaryotic organism. Both of

the structures contain hereditary information.

B 9 A panSidl o pusuo JSiin o)les W whbsll sl

Which of the following statements correctly compares Structures A and B?

A B

Jawbodl aggalSess Je B g A punSyill go JS i

A Structures A and B both contain the nucleotide uracil.
A Syl go yisT gz Je B syl sgisy
8 Structure B contains more genes than Structure A does.
A cuSyill laiy i ils B oSyl
¢ Structure Biis circular, while Structure A is linear.
5 (DNA) 29350l s9gill paazll o B gA ouusyill o JS e

Structures A and B are both made up of double-stranded DNA.
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12- (2 POINTS) An example of multiple alleles is seen at a locus that determines the
Feather pattern of mallard ducks. One allele, M, produces the wild-type mallard pattern.
A second allele, M®, produces a different pattern called restricted, and a third allele, m¢,
produces a pattern termed dusky. In this allelic series, restricted is dominant over
mallard and dusky, and mallard is dominant over dusky.

s JSI daiamd] bl 0lisl Jgamil pudgy

The table below shows the genotypes For each pattern:

wild-type pattern sl bl | MM, Mm®
restricted pattern séall boil | MEMR, MRm?, MRM
dusky pattern ¢S1aJl bail | m?m?

0515 25%g (533 25% 63480 50% 1 L LaS F1 Jaadl 23l colS ol (po gacgl gglis dic
In a given cross, the F1 progeny are 50% restricted; 25% mallard and 25% dusky ducks.
S ool dyigal iyl Jioy AW @l sl
Which of the Following options represents the genotypes of the parents?

A B C D

MRmY9 x Mm9 Mm? x MRM m°m9x MM MRMR x MRm?¢
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13- (2 POINTS) Plant tissues such as potato are often used to investigate osmosis, which
is the movement of water across a partially permeable membrane from a region of
higher water potential to lower water potential. Changes in the length or mass of plant
tissue can indicate the direction of water movement when placed in solutions of
different solute concentrations.
10 39¢ JS Jsb ol dyyail] il & d5yall puds o @axadl § diloso publby slgel day)l gh i
JSidl w61 HSudl Jglowo (ro Blihe ju5)5 e Sgizn Juadio sy0 @i § dgc JS @08 .Wleyyo
delw 24 a2y Gublbyl slgel Jgb
Four potato sticks of equal size were cut from the same potato tuber. At the start of the
investigation, each stick measured 10 grid squares in length. Each stick was placed in a
separate Petri dish containing a different sugar solution concentrations. The diagrams
show the length of the potato sticks after 24 hours.
Somb byl auuid Jloll ag=Jl go Jel Jlo 2g2 d 3w Jsloo e sgimn Sy Gib s
Which of the Following Petri dishes contains a sugar solution with a higher water
potential than the potato tissue?

A B

Petri dish

[

wublby day yi
Potato stick

ihgll cilyalylg aglall sluolgl 14
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14- (2 POINTS) In Zea maysthe diploid chromosome number (2n) equals 20. In which of
the following tissues of the plant would the cell division illustrated in the diagram

above occurs?

ol Glisl auwdl
A : s
Apical meristem.
eliall
B
Anther.
090l
C (o
Cambium.
ALl
D
Sepal.
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2 (b) sisall JJ3l ol gus & el eebll olus] &asg los PTC 83le ge il Je 15318 LilayS o
dzy 2 PTC 83l e @ikl ogoubimd Womull g pleio 31,831 Lol 83lall 0io ¢ye @Sl e j318 jue Wibiuo
1- (6 Points: 1.5 Points For each correct answer) A One human chemoreceptor gives the ability to
taste a bitter chemical called PTC. This chemoreceptor is encoded by a single gene that has two
common alleles. The dominant allele (B) produces a chemoreceptor that detects PTC and gives the
sensation of a bitter taste; the recessive allele (b) produces a chemoreceptor that cannot detect

PTC. Heterozygous individuals can detect PTC to a moderate extent.

Abile § 3801 pabll §933 dlyg i | dull b gb)

The following pedigree shows the inheritance pattern of bitter-taste perception in a Family.

O—

1 2

QO O

G 23> @l Jgazll § 839290l WU arem licl § go Al hbso § 639250)l Wloglaall J] 13 Lt
doysuall diliwdl e sgimw s3I Gyall hlaall sgesll
Based on the information in the pedigree tree, consider all the statements in the table and then, in
the opposite column, select the letter that corresponds to the correct response.
A= True puswo
B= False (bls
C= Cannot be confirmed ¢li3 ash OSou ¥

ihgll cilyalylg aglall sluolgl 16
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Answer
Individual 1 experiences bitter tastes intensely.
1 Sl JSuin yoll p=bll 1 08) 38l s
Individuals 6 and 7 are both heterozygous
? Wlusdl Jiloio jue LooMS 79 6 4l
Individuals 10 and 12 experience PTC at moderate intensity.
’ dbugio 6 PTC 83lo p=b 12910 e8) 51,831 oiiy
Individual 3 experiences bitter tastes intensely.
* Sl JSin a1 Gliall 3 08) 38l yeusw
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goil luolwl 323 ¢3laally Oliselyally ogoilly Ol xuoenSly Glisgul Je sgisy ojlgie l¢ olias 5993
osolidll pais J] (Beriberi) sy @l oo §393 lgailbgs uall § dalisall digssll dabi¥l elalg Lyl
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S3 Sl oy Glol ] 8)guisall

2-(6 Points: 1.5 Points For each correct answer) Sustainable agriculture is essential to the long-

e
'S

(134 &
°

term survival of humanity. Providing a balanced diet of proteins, carbohydrates, fats, vitamins and

minerals is necessary for the growth of cells and the functioning of various systems within the

body. Beriberi is a disease caused by thiamine deficiency rather than bacterial infection. Thiamine

(vitamin B1) is found in unpolished grain. Consuming mostly polished grain could cause beriberi.

ol 8)guikiio yue Ligss Lo] a0 §4S1 Yo ya) didiyyo ()35 dagl ©lala plably lgid EB &)= slalsll 351 621
ol olg wsai o dzles @l ol dy2ull 030 § vyl dmall lglls § wipsill C8l) af s 8)giso Lo
0o Lol 100% duwiy JWausl dbld ggasll o3 Tykas dyymill 6,8 M5 claddl lgiSay 3 dy ik sgasy dibaall

lguas duio3ll 6y1all JU5 Gz o oS din Glaill of puolill

a scientist conducted an experiment by feeding Healthy chickens and others infected with a

contagious bacterial disease, unpolished or polished grain and monitoring changes to their health

status. Assume that no chicken dies in the experiment. The chickens cannot recover from the
contagious bacterial infection (100% transmissibility) within the time frame of the experiment. But
thiamine deficiency and its recovery can happen within the time frame of the experiment.

(2lo) doiowall du y2d | 20Lul

Possible experimental outcomes (chickens)
A Two healthy doulw ¢l
B Two sick  diay yo ¢l
C Three healthy douuw &M
D Three sick  dyyo &M
E Four healthy doulw g
F Four sick  diay o gyl

doxsiuwall 2loal) disuall disdlg il g9 Cus (o du yaill Bg obsl JoaJl @29.»
The table below shows the experimental conditions in terms of the type of seeds and the health

status of the chickens used in the experiment.

Libgll alualyllg aglall sluyalg 18
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(80 yo yiST Gyl Guis plasiuwl (Soy)
Choose from the possible outcomes and write the corresponding letter (A—F) in the appropriate

cell. Choices may be used more than once.

Food during Expected Outcome (A-F)
experiment A-F) de8giall 25Lill
Chickens usedin ( ) el gl
Experiment (grain) )
iy, U3l plslal " e.xperlment Bacterial Thiamine
) dy=idl § pasiwall 2ol infection deficiency
dyyaull "
) Sl 593l oseldll pass
(Qos>)
One sick and two healthy
Unpolished )
1 ) ol didy yo 63219
51akio W
) QU0 HAC bl
Polished Four healthy
2 .
6)ginito doglw )
Unpolished Two healthy
3
8)g4io oliarbs ol

19
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