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Q1.

A stationery siren goes on at a constant frequency in front of (outside) a merry-go-round. If the merry-
go-round is rotating in the clockwise direction with the siren as shown in the figure. Following are some
conditions at which higher frequency, lower frequency, and the original frequency are observed by a
person sitting on the merry-go-round.

5] 12 Siren

Select the correct statements from the following four options.
1. Original pitch is heard at 12 O'clock and 6 O'clock positions.
2. Original pitch is heard at 9 O'clock and 3 O'clock positions.
3. Higher pitch is heard at 3 O’clock and lower pitch at 9 O’clock positions.
4. Higher pitch is heard at 9 O’clock and lower pitch at 3 O'clock positions.

A.1 1.0pt
a. Tand4 (1.0p0

b. 2and 3
c. Tand3
d. 2and 4

Q.2.

A light beam is travelling from vertically infinite region 1 to vertically infinite region 4 (refer to figure).
The refractive indexes in regions 1, 2, 3, 4 are 1.62, 1.60, 1.55, and 1.50, respectively. The sin of angle of
incidence 8 for which the beam just misses entering region 4 is
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Region 1 Region 2 Region 3 Region 4
.: B

0 0.2 m 0.6 m

(a) Region 1 (b) Region 2 (c) Region 3 (d) Region 4

A.2 1.50 (1.0pt)

Q.3.

In the following circuit, the current through the resistor R, (=2 Q) is

R, =(20) 10
3 810N
20
) 6.0 210
6.5V 410
10 2
12 0 40
. 1.
A3 a. 0.5A (1.0pt)
b. 1.0A
c. 1.8A
d

. 2.0A
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Q.4.

Heater of an electric kettle is made of a wire of length L and diameter d. It takes 4 minutes to raise the
temperature of 0.5 kg of water by 40 K when connected to a line voltage source. This heater is replaced
by a new heater having two wires of the same material as that of the first one, each of length L and
diameter 2d. Which of the following options is correct regarding the time taken for heating the same
amount of water through the same temperature difference? (The entire system is thermally insulated)

A4 , - : , (1.0pt)
4 minutes if wires are in series.

2 minutes if wires are in parallel.
1 minute if wires are in series.
0.5 minute if wires are in parallel.

oo

an

Q.5.

Consider a cannon ball of mass 200 kg is projected from cannon placed in front of Burj Khalifa at angle
of 60 degree with the horizontal with a velocity 100 km/hr during holy month of Ramadan. The initial
kinetic energy at the time of projection of the cannon ball is K. Then, its kinetic energy at maximum height
during its projection will be.

AS (1.0pt)

b. K/2
c. K/4
d. K/3

Q.6.

A given ray of light suffers deviation close to minimum deviation in an equilateral glass prism P. Additional
glass prisms Q and R are identical to P are now added close to each other as shown in the figure. If the
emerged ray from P enters Q and continues to R, then this ray will emerge from R with

A.6 1.0pt
a. Greater deviation. (1.0pt)

b. Same deviation as if P is kept alone.
c. Total internal reflection.
d. No deviation.
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Q.7.

When two mechanical waves meet in a small region of space, superposition of the two waves takes place.
This is known as interference of waves. Which of the following statements is false?

A7 1.0pt
a. Theresultantdisplacement of the two waves can be obtained by adding their (1.0p0)

individual displacements.

b. The waves leaving the region carry less energy than the waves had before
interference.

c. The frequency of each wave does not change after interference.

d. After leaving the region, the characteristics of the waves remain same as
before interference.

Q.8.

While doing an experiment in physics laboratory, Mustafa connected two coils (say coil B and coil A) in
series with a galvanometer and dropped a magnet through the coils, as shown in the figure. He noticed
that there was no deflection in the galvanometer when the magnet passed through coil A and observed
a large deflection when it passed through coil B. He noticed that both coils are identical in shape, size
and material. Both had same number of turns and the speed with which the magnet passed through
each coil was nearly the same. He concluded that

NES

(b)

(a)
o @

(a) Coil A (b) Coil B (c) Galvanometer
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(A) The net magnetic flux through coil A must be zero.

(B) When passing through coil A, induced emf across coils B and A must be in the opposite directions.
(C) The galvanometer would show deflection for coil A if the poles of the bar magnet were reversed.
(D) Coil A must have different pattern of windings than that of coil B.

Which of the above statements is correct?

A.8 (1.0pt)

onoo
oNwm>

Q.9.

A typical ping pong ball is dropped from a height of 1 m above a marble floor. The ball bounces several
times before it comes to rest. For every successive bounce, it loses 20% of its maximum height. Fatima
plotted two quantities that she observed in this phenomenon and the graphs are shown below. Identify
the two quantities plotted on the vertical axis.

M/\ /\A AL\ e o
WA

(Air resistance is neglected )

(a) Time (in seconds)

A.9 1.0pt
a. Height and velocity (1.0pY

b. Velocity and kinetic energy
c. Potential energy and kinetic energy
d. Velocity and potential energy

Q.10.

Mercury is the fastest planet in the solar system moving with an average orbital speed of 47 km/s. The
earth moves slower with an average orbital speed of 30 km/s. What is the radius of mercury's orbit
around the Sun in astronomical units.(Considering the orbits are circular)
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(Hint: Astronomical unit nearly equals the orbital radius of the earth)

A1 1.0pt
0 0.25 (1.0t

0.40
0.50
0.70

Qnoo




MCQ

1JSQ -

e ol ekl ol polsll slesalsl
18th International Junior Science Olympiad S RB' S = 0 1 M = 1 Q— 1
oubal, UA

E asiall dyjall Gtoll agus

English (Official)

Q.11.

In a titration of an acid mixture with base, the teacher prepared an acid mixture by mixing 4.0 mL of 4.0
M HCl, 4.0 mL of 18.0M H,S0, and a certain volume of 4.0M HNO;, and then made up 3.0 L of solution
using distilled water. She used an aqueous solution of Sodium Carbonate (Na,CO5.10H,0) as base for
the titration, that was prepared by dissolving 2.0g of (Na,C0O4.10H,0) in water and diluting to 100 mL
with distilled water. After performing the titration, she observed that 15.0 mL of the initial acid mixture
required 7.5 mL of Sodium Carbonate solution for complete neutralisation. The mass of nitrate ions in
grams in the acid mixture is:

A.11 a. 0.12g (1.0pt)
b. 3.1g
c. 0.31g
d. 1.2¢
Q.12.

UAE has vast reserves of limestone particularly in the eastern and northern parts of the Emirates. Jabel
Hafeet Mountain is the part of Hajar mountains and made of predominantly tertiary sedimentary rock
-Limestone. It is primarily composed of Calcite which is chemically Calcium carbonate. Calcite is used
on a large scale as a building material.

A mason was designing a pattern of transparent calcite tiles that were to be fixed in the laboratory. He
spread the tiles on the table to arrange different patterns. Accidentally two tiles from the pattern came
loose and fell in a container having 100g of hydrochloric acid solution. Each pure calcite tile weighs
exactly 20g, and the concentration of hydrochloric acid solution in the container is 10% by mass(w/w).The
calcite is converted to calcium chloride, carbon dioxide and water. Assuming that both tiles dissolve
equally, what is the mass of each tile that remains undissolved?
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A.12 a. 26319 (1.0pt)
b. 13.15¢
C. 6.31g
d. 13.69¢
Q.13.

The solid fuel in the booster stage of the space shuttle is a mixture of ammonium perchlorate (NH,CI0,)
and aluminium powder. On the ignition of this mixture the products obtained are solid aluminium oxide,
gaseous hydrogen chloride, water, and nitrogen gas. Using the following data find out the standard
enthalpy change per mole of Aluminium at 298K for the reaction.

ASH of NH,CIO,(s) = —295.3 kJ mol
AOH of AlyOy(s) = —1675.7 kJ mol ™!
A(}H of HCl(g) = —92.3 kJ mol™*

A(}H of HyO(l) = —285.8 kJ mol™*

Note: The above values are standard enthalpies

: 1,
A3 a. —976.9kJ (1.0p0
b. —973.3kJ
Cc. —862.5kJ
d. —813.2kJ
Q.14.

When a certain mass of solid Potassium permanganate [Potassium Manganate (VII) ] was treated with
an excess of hydrogen peroxide, Manganese dioxide (MnO,) was one of the products and the volume
of oxygen formed was 168 L at STP. What is the mass in kg of potassium permanganate used? Molar
volume of the gas at STP was 22.4 L/mol

A.14 2. 3.16 kg (1.0pt)
b. 0.158 kg
c. 0.790 kg
d. 7.90 kg
Q.15.

X ray diffraction studies show that an alkaline earth metal has a face centered cubic (FCC) structure with
a unit cell width 0.197 nm. If the density of the metal is 1.55 g cm ™3, the number of atoms present in 40
g of the metal are: (Hint: The FCC has 4 atoms per unit cell)

A.15 t57 o 102 (1.0pt)

6.74 x 10%4
1.35 x 10%°
2.70 x 10%°

Qnoo
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Q.16.

The graphsin the table below represent conductometric titrations. Choose the appropriate entry/entries
from graphs to match each of the entries in titrations. All entries in titrations refer to aqueous solutions.
(Hint: Conductance depends on number of free ions as well as nature of the ions. Neglect the dilution
effect)

Graph and diagram Specifications:

X =Volume of solution added from the burette; Y = Conductance
(i). Acetic acid vs. Ammonia (in burette),

(i) Silver nitrate vs. Potassium chloride (in burette)

(iii) Nitric acid vs. Ammonia (in burette)

(iv) Magnesium Sulphate vs. Barium Hydroxide (in burette)

P Q R S
Graph Y \— Y \/ Y / ¥ /
X s X X X

Titrations
mo mo mo mo
() (i) (iii) (iv)
A.16 a. (i) — (R), (it) — (9), (iit) — (Q), (iv) — (P) (1.0p0)
b. (i) — (R), (i) — (9),(@i) — (P), (iv) — (Q)
C. (i) — (P), (i) — (9), (i) — (R), (iv) — (Q)
d. (i) — (), (i) — (Q), (@) — (R), (iv) — (P)
Q.17.

When a 1 g piece of metal (Atomic Weight 89) was dropped into dilute sulfuric acid, a large volume of gas
was evolved. All the gas was collected and dried to remove moisture and was found to occupy a volume
of 378 cm? at STP(273 K, 1 atm). The resulting solution was electrolysed between platinum electrodes
using a current of 1A for a period of 15 minutes. [Molar volume of the gas at STP was 22.4 L/mol] The
following statements can be made about the above entire process

(1) The metal sulfate produced is M SO,
(2) Oxygen is liberated at anode.
(3) The gas collected is hydrogen.
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(4) Sulfur dioxide is produced at the anode.
(5) The metal sulfate produced is M,(SO,);
(6) The percentage of metal recovered by electrolysis is about 26-28%.

Choose the right options:

A7 . (1.0pt)
. Only options 1, 3, 4 are correct

a

b. Only options 2, 3, 5, 6 are correct
c. Only options 3, 4, 5 are correct
d. Only options 1, 2, 3, 6 are correct

Q.18.

Ion exchange Resins are used to soften water. They contain sodium ions which get exchanged with ‘hard’
ions like Ca?t and Mg** . Resins are not 100% efficient i.e. all sodium ions present in the resin do not
get exchanged at once and may need repeated passage of a solution through the column to attain full
efficiency.

The average empirical formula of a commercial ion -exchange resin is C;H,SO;Na. (Average empirical
mass=206). A 100cm? solution containing 0.3mol L~ of Mg*" is passed through a column of ion exchange
resin weighing 20g only once. What are the molarities of Mg?>" and Na™, respectively, in the solution
obtained after passing through the column, if the exchange efficiency of the resin is only 25%.

A.18 1 0pt
a. 0.13M and 0.26M (1.0pt)

b. 0.26M and 0.17M
c. 0.18M and 0.24M
d. 0.21M and 0.14M

Q.19.

The electrode reactions involved in the charging process of a lead storage battery are:
PbSO, + 2¢~ — Pb + SO~

PbSO, +2H,0 — PbO, + SO3~ +4H" + 2e~

In a certain lead storage battery containing 2 L of aqueous sulphuric acid, the density of the electrolyte
solution was found to be 1.14 g/mL (20% H,SO, by mass). This was charged using an average current of
1.67 A till the density rose to 1.28¢g/mL (36.9 % H,SO, by mass) . What was the duration of the charging
process?

Assume that the volume of acid solution remains constant during the charging process.

A.19 1.0pt
a. 80 hours (1.0p0

b. 100 hours
c. 160 hours
d. 188 hours
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Q.20.
Arrange the molecules H,0, H,S, BF; and N H, in order of their increasing dipole moment.
A.20 1.0pt
a. BF, < NH, < H,5 < H,0 (1.0p0
b. H,S <NH; <BF; <H,0
c. BF; <H,S<H,0 <NH,
d. BF; <H,S<NH; <H,0
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Q.21.

An ecologist found a small water body on an isolated island and observed the various organisms present
in it. He classified the organisms based on different trophic levels as shown in the table:

Trophic Name of Organisms Description

level Trophic level found

Trophic Producers Phytoplankton Phytoplankton are autotrophs which

level 1 produce their own organic

nutrients.
Trophic Primary Zooplankton Zooplankton are herbivores.
level 2 consumers They feed on the phytoplankton for
their energy source.

Trophic Secondary Small These small fish are the primary

level 3 consumers | Planktivorous fish carnivores. They feed on the
zooplankton and derive their energy

from it.

For studying the interactions between the organisms, the ecologist introduced a population of a carniv-
orous fish (which feed only on other small fish) in the waterbody.

Which of the following statements is correct regarding the long-term consequence of this introduction?

A.21 1.0pt
There will be an increase in the biomass of autotrophs. (1.0pt)

There will be a decrease in the biomass of both autotrophs and herbivores.
There will be an increase in the biomass of herbivores.

There will be a decrease in the biomass of herbivores and an increase in the
biomass of autotrophs.

Qnoo

Q.22.

Paramecium lives in pond water that is hypotonic to its cellular contents. However, paramecium does
not burst due to excess water uptake because of its contractile vacuole.

The vacuole collects fluids from a system of canals present in the cytoplasm. When full the vacuole and
canals contract, expelling fluid from the paramecium.

In an experiment, the activity of the contractile vacuole was monitored over time after placing parame-
cium in a growth medium with an osmotic concentration (osmolarity) of 4 mOsmol L~ (similar to that of
the pond water) for 30 minutes and then shifted to a growth medium having an osmolarity of 24 mOsmol
L.

Osmole refers to the number of moles of solutes that contribute to the osmotic pressure of a solution.
Osmolarity is osmole per liter.

Which of the following graphs is a correct representation of the activity of the contractile vacuole in these
two media?
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A.22
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(1.0pt)

- >
X

4 mOsmol L1 24 mOsmol L

B
b | RS
o. ..

X' =Time (min); Y = Activity (arbitrary units)

Q.23.

The pedigree below represents the inheritance of a genetic disorder.
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Unaffected female | Affected Female | Affected male | Unaffected Male

If the individuals marked 1 and 2 had a daughter, what is the probability that the daughter would show
the disorder?

A.23 a1 (1.0pt)
b. 1/2
c. 2/3
d. 1/4

Q.24.

Given below are schematic representations of chromosomes at Metaphase I of meiosis.

The figures below depict the arrangement of alleles on the chromosomes and the alignment of chromo-
somes at the equatorial plane. The dotted line indicates spindle fibres.

Figure 1
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Figure 3

Which of the following will definitely ensure independent assortment of the genes ‘A’ and ‘B’ under normal

meiotic division?

A.24

a. When chromosomes are arranged as shown in figure 1 and there is crossing

over between genes A and B.

b. When 50% of the cells in meiosis have chromosomes in orientation I and 50%
have chromosomes in orientation II as shown in figure 2.

c. When 50% of the cells in meiosis have chromosomes in orientation I and 50%
have chromosomes in orientation II as shown in figure 3

d. When chromosomes are arranged as shown in figure 1 and there is no cross-

ing over between genes A and B.

(1.0pt)
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Q.25.

The figure below represents two types of nephrons (labeled as A and B) observed in mammals.

Q
| T
U

A B

A- Type A nephron; B- Type B nephron; P- Glomerulus; Q- Bowman'’s capsule; R- Proximal con-
voluted tubule; S- Loop of Henle; T- Distal convoluted tubule; U- Collecting duct; X- Cortex; Y-
Outer medulla; Z- Inner medulla

Which of the following statements regarding the nephrons is correct?
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A.25 1.0pt
a. In comparison to type A nephron, the urine produced by a type B nephron (1.0p9

is likely to be more concentrated

b. Type B nephron is likely to absorb more potassium ions as compared to type
A nephron.

c. In comparison to type B nephron, in type A nephron, reabsorption of NaCl
leads to subsequent osmosis of water from loop of Henle into the blood.

d. In comparison to type B nephron, type A nephron is likely to remove poi-
sonous substances from the blood more efficiently.

Q.26.

A small population of monkeys from Africa (Old World) are thought to have drifted to South America
(New World) on natural rafts about 40 million years ago

There were no monkeys in the New World. On reaching South America, these monkeys bred and over
time looked very different from the monkeys in Africa. They formed new species.

o - P —
T s

1. Old world monkeys 2. New world monkeys

Arrange the evolutionary processes that would lead to the formation of the new species.

A.26 o , , (1.0pt)
. Migration — Adaptation — Natural Selection

. Genetic drift — Natural Selection — Adaptation
. Natural Selection — Adaptation — Genetic drift
. Adaptation — Genetic drift — Natural Selection

O n T O

Q.27.

In 1881, a scientist named Engelmann mounted a filamentous green alga, Spirogyra, on a slide and
placed some motile bacteria in a nutrient medium around the algal filament.

He illuminated the algal filament with a light spectrum (400-700nm) obtained using a prism and viewed
the slide under a microscope.
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1 - Bacteria 2- Algal filament A- Wavelength (nm)

Based on the above information, which of the following statements is correct?

A.27 . . T (1.0pt)
The experiment was carried out to study respiration in algae.

The bacteria used in this experiment are aerobic in nature.

c. The bacteria are naturally attracted to red and blue light and not dependent
on the algal filament.

d. The distribution of bacteria is dependent on the specific structures present

in the algal filament.

co

Q.28.

Filamentous cyanobacteria have special thick-walled structures called heterocysts, that help in nitrogen
fixation.

Nitrogen from the atmosphere is fixed by the enzyme nitrogenase present in the heterocysts and con-
verted to ammonia, using ATP as a source of energy.

Nitrogenase is very sensitive to inactivation by oxygen.

Which of the following modifications will allow heterocysts to effectively carry out nitrogen fixation?

A.28 1.0pt
. High chlorophyll content (1-0p9

. Reduced light-dependent activity
. Enhanced CO,fixation
. Low respiratory rate

O n T WL
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Q.29.

A phylogenetic tree is a diagram that depicts the lines of evolutionary descent of different species from
a common ancestor.

In the phylogenetic trees shown below, the evolutionary descent of three organisms -Humans (1), Whale
(2) and Sharks (3) is depicted.

Which of the following phylogenetic trees correctly represents the relationship between these three or-
ganisms?

A.29 (1.0pt)
1 2 3 2 1 3 1 2 3
! Food Voo Y
\/ / / j/
¥ r "'.. S
I'III:: .r.fr '.I ||:-'f \ /
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Q.30.

The figure illustrates a forest area depicting fauna living in deep forest (interior species) or the boundary
zone (edge species).

1- Interior species; 2- Edge species; 3- Sp-Y (bird); 4- Sp-X (reptile) 5- boundary zone; 6- deep
forest.

An ecological niche is defined as the sum of its use of the biotic and abiotic resources in its environment.
Compare A and B and analyse the inferences given below:

i. A and B are examples of ecological succession.

ii. Aand B are examples of habitat fragmentation.

iii. In B, the interior habitat has shrunk while the number of individuals of edge species has increased.
iv. In B, there is an increase in both the inner habitat and the interior species.

v. In A and B, sp-X and sp-Y occupy different niches.

Choose the option with correct combination of inferences cited above:

A.30 1.0pt
i and iii only (1.0p0
ii and iv only

QLnoo

i,ivandv
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3apaTtak 1.

CvpeHa Koja Mupyje Wasbe 3ByK KOHCTaHTHe dpeKkBeHuUmMje ucnpes (ann n3saH) Kpy>xxHe nnatpopme.
Mnatdopma poTmpa y CMepy Kasasbke Ha caTy y O4HOCY Ha CMpeHy, Kao Ha cavuwn. Mog oBUM ycnosu-
Ma Kaga he nocmaTpay Ha naatdopmu UyTK BULLY PpekBeHLU]Y, HNXY GpeKkBEHLMjY U HerMpoOMeHeHy
(kao WTo emMuUTyje cupeHa) ppekBeHLMjy?

B 12 Siren

OapeanTe Koja cy TBphera TauHa o4 noHyheHe yeTupwu onuuije.
1. HenpomereHy ¢ppekBeHLMjy Yyje y nosioxajuma o 12 n 6 catu.
2. HenpomemneHy ppekBeHLMjy vyje y monoxajuma og 9 n 3 caTtu.
3. Hajsuwy dpekBeHUMjy Yyje y Moaoxajy o4 3 caTa, a HajHUXy y Monoxajy o4 9 catu.

4. Hajsuwiy dpekBeHUMjy Yyje y NON0Xajy 04 9 caTh, a HajHMXKY Y NOAoXajy o4 3 caTa.

A1 2 1mna (1.0pt)
b.2n3
c. Tn3
d. 2un4
3apaTak 2.

CBeTNOCHM 3pak nyTyje o4 6eckoHauyHe BepTMKanHe cpejmHe 1 Ao beckoHauHe BepTUKanHe cpejuHe 4
(Bngmn cnuky). haekcn npenamama cpeanHa 1,2,3mn 4 cy 1,62, 1,60, 1,55 1 1,50, no peay. CnHyc ynagHor
yrna 6 (rpaHvYHM) Npy KOMe 3pak He ynasn y cpeaunHy 4 nsHocu
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Region 1 Region 2 Region 3 Region 4
.: B

0 0.2 m 0.6 m

(a) CpegmHa 1 (b) CpegviHa 2 (c) CpeaunHa 3 (d) CpegmHa 4

A.2 1.50 (1.0pt)

3apaTak 3.

Y CTPYjHOM KOy Ha CINLM KPO3 OTNOPHUK R, (=2 Q) Teue cTpyja

R, =(20) 10
3 810N
20
) 6.0 210
6.5V 410
10 2
12 0 40
. 1.
A3 a. 0.5A (1.0pt)
b. 1.0A
c. 1.8A
d

. 2.0A
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3apaTak 4.

lpejay yajHMKa je HanpaB/beH of xXuue ayxuHe L n npeyvHurka d. Kaga je npuvk/by4veH Ha HamoH OH 3a
4 muHyTa noeeha Temnepatypy 0.5 kg Boge 3a 40 K. OBaj rpejay je 3aMmer-eH HOBUM rpejayemM Koju ce
CacToju 04 ABe XKLe o4 UCTOr MaTepujana Kao NpBU, Npu YemMy CBaku nMa AyxunHy L 1 npeynumk 2d. Koja
je of HapegHWX onumMja TayHa y O4HOCY Ha BpeMe MoTpe6bHO 3a 3arpeBatse 1CTe KOJIMUMHE BOJe 33 UCTY
pa3nuky Temrnepartypa? (Cncrem je TONJOTHO U30J10BaH)

A.4 : (1.0pt)
4 MMHyTe aKo Cy XWLie Be3aHe CPpepujcku.

2 MUHYTE ako Cy XWLe Be3aHe napasnesHo.
1 MMHYTa aKo Cy XWLie Be3aHe Cpepujckn
0.5 MUHYTE aKo Cy XuLe Be3aHe napasesiHo.

Qenoo

3apaTak 5.

MNMocmaTtpajmo Tonoscko Ryne mace 200 kg ncnasbeHo 13 Tona Koju ce Hanasu ncnpeg Burj Khalifa nog yr-
oM og, 60 cTeneHn y o4HOCY Ha XOpu30oHTany 6p3nHomM 100 km/h y Toky PamaszaHa. lMoveTHa KnHeTmn4Ka
eHepruvja y TpeHyTKy ncnammsara hyneta je K. KnHetuuka eHepruja hyneta Ha MakcMManHoj BUCUHU
he 6uTK

A5 (1.0pt)
b. K/2
c. K/4
d. K/3

3apaTak 6.

3pak CBET/IOCTU ce npefiaMa Kpo3 jefHaKOCTPaHU4YHYy cTakneHy npusmy P, npn yemy je ckpeTawe ca
npasua (Aesvjaunja) MMHMMaNHO. 3aTuM cy Nnpu3mMe Q 1 R, Koje cy uaeHTU4YHe npusmu P, gogate 6nmsy
jefiHa apyre Kao Ha cavuu. AKO 3pak Koju nsnasm us npmsme P ynasm y npmsmy Q v HacTaB/ba y Npusmy
R, oHAa OH n3na3n u3 npmsmMe R

A.6 (1.0pt)
ca Behnm ckpeTameMm.

ca UCTUM CKpeTak-eM Kao Kaja je npusma P cama.
TOTasHO ce pedrekTyje.
He ckpehyhn.

Qnoo
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3apaTak 7.

Kaga ce ABa MexaHMuKa Taflaca ykpLUTajy y HEKOM MasioM NPOCTopy A0Na3n 0 HUXOBe Ccynepnosunuyije.
(UcTo Baxkn 1 3a nHTepdepeHumjy). Koju je og HapegHMX cTaBoBa norpeLuaH?

A7 , o (1.0pt)
Pe3ynTyjyhe nomepatbe je jeaHako 361py nomMeparba CBakor o4 Tanaca.

Kaga n3nase 13 HaBeZeHOr MPOCTOPA Tasnacu HOCE Matby EHEPrUjy Of OHe
KOjy Cy MManu npe ykpLUTakba.

c. dpekBeHLMja Tanaca ce He Mera Noc/e yKpLUTaka.

d. Mocne nsnacka 13 HaBeZeHOT MPOCTOPA TaNacu NMajy NcTe ocobrHe Kao npe
yKpLUTaka.

co

3apaTak 8.

Kaga je pagno ekcnepumMeHT y dmsnuKkoj nabopatopuju Myctada je ABe 3aBOjHULE (Kanema) (HazBaHe
3aBojHuUa B 1 3aBojHMLA A) Croj1o cepujcku ca raiBAHOMETPOM U NMYCTUO Aa rnaja MarHeT Kpo3 3aBOjHU-
e, Kao Ha cavun. NMprumeTno je fa urna ransBaHoMeTpa He ckpehe Kaja MarHeT Nposiasun KPo3 3aBOjHULLY
A 1 fa wrna jako ckpehe kaja Kaja MarHeT nponasun Kpos 3aBojHuLy B. MNpumeTno je aa cy obe 3aBoj-
HULe NCTor 06AKKa, BeNYMHE 1 04 UCTOr MaTepujana. Obe nmajy nctm 6poj HaBojaka 1 6p3nHe Kojuma
MarHeT Npofia3u Kpo3 obe 3aBOjHMLE Cy CKOPO UCTe. 3aK/byymo je aa

NES

(b)

(a)
IENG

(a) 3aBojHnua A (b) 3aBojHuua B (c) FTanBaHoMeTap

(A) MarHeTHUM $aykc Kpo3 3aBOjHULY A Mopa 6uTu Hyna.
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(B) Kaga nponaswn kpo3 3BojHMLY A, nHAykoBaHe EMCy 3aBojHMUM B 1 A Mopajy 61T cynpoTHOr cmepa.

(C) Virna ranBaHomMeTpa he CKpeHyTM KaZa MarHeT Nposa3n Kpo3 3aBOjHKLY A aKo ce OKpeHy Mo/IoBM
MarHeta.

(D) 3aBojHMLUA A MOpa Aa vIMa pPasNnynTo MOTaHe HaBojKe 0/ 3aBojHMLe B.

A.8 (1.0pt)

Qnoyo
onNnw >

3apaTak 9.

O6u1YHa NUHI NOHr IONTULA je NyLiTeHa ca BUcMHe 1 m M3Haj MepmepHor noja. Jlontuua oackade
HEeKOMKO MyTa Mpe Hero ce 3aycTaBu. [1py cBakoM OACKOKY OHa rybu 20% HeHe MakcMmasHe BUCUHE.
daTnMa je HaupTana Kako ce Merbajy ABe dM3nUKe BeIMUYMHe Koje je mocmaTtpasna y 0Boj MojaBu N Ynjn
cy rpadumum NpmkasaHu Ha canyn. OapeanTe Koje cy dUsmnuke BemyHe HaHeTe Ha BEPTUKasHY Ocy.

MA /\A/\/,\(amm
NV

(OTnop Ba3gyxa je 3aHeMapeH)

(a) Bpeme (y cekyHaama)

A.9 1.0pt
BucnHa n 6p3nHa (1.0pY

Bp3unHa 1 KMHeTn4YKa eHepruja
MoTeHUMjanHa 1 KUHETUYKA eHepruja
Bp3unHa 1 noteHuuWjanHa eHepruja

Qnoo

3apaTtak 10.

Mapc je Hajbpxa nnaHeTa y conapHoOM CUCTeMy Koja ce kpehe no opbuTtu cpearom 6p3viHoM 47 km/s.
3emsba ce o opbutn kpehe cnopuje, cpeghom 6p3mHomM 30 km/s. Konunku je nonynpeyHuk Mapcose
opbuTte oko CyHLa y acCTPOHOMCKMM jeanHMLama. (CMatpaTti ga cy opbuTe Kpy>KHe)

(HanomeHa: ACTpoHOMCKa jeAVHMLA je MPUBANXKHO jeAHaKa NoaynpeyHrKy 3embrHe opbuTe.
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A.10 5 025 (1.0pt)
b. 0.40
c. 0.50
d. 0.70
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n.11.

TuTpaumjom cmeLlie KucenmHe ca 6a3om, HaCcTaBHMLUA je MpunpeMuia cMeLly KucenmHe mMewwarem 4.0
mL KoHueHTpaumje 4.0 M HCI, 4.0 mL koHUeHTpauvje 18.0 M H,SO, n oapeheny 3anpeMuHy KOHLeHTpa-
unje 4.0 M HNO,, v noToMm je npunpemmna 3.0 L pacteopa kopuctehu gectunosaHy sogy. Kopuctmna je
BOJZleHV pacTBop HaTpujym kapboHata (Na,CO4.10H,0) Kao 6a3y 3a TUTpauujy, Koja je npunpemsbeHa
pactBapatbeM 2.0 g (Na,CO5.10H,0) y Boan 1 pasbnaxmnBareM fo 3anpemuHe 100 mL ca gectunoBsa-
HoMm BogoM. lNocne obae/beHe TUTpaumje, npumeTmaa je ga 15.0 mL cmele knucenvHe 3axtesa 7.5 mL
HaTpuWjym KapboHaTa Kako 61 oo A0 NOTNyHe HeyTpanu3aunje. Maca HUTPATHWX joHa Yy rpammma y
CMeLUU KUCeNVHE U3HOCU:

A1 a. 0.12g (1.0pt)
b. 3.1g
c. 0.31g
d. 1.2¢
n.12.

YAE nmajy Befivke pesepBe Kpeuraka MpeTexHo Yy UCTOUHUM 1 CeBePHUM AenosrnmMa Emuparta. MNnaHu-
Ha Llaban XadeT (Jabel Hafeet Mountain) je feo nnaHWHCKOr MacKBa Xallap 1 YnHe ra TepunjapHe ceau-
MEeHTHe CTeHe - Kpeyraluu. NpBeHCTBEHO je nsrpaheHa o Kanumta Ymjn je XeMnjckn Hasne Kanuujym
KapboHaT. KanuuT ce WWnMpoKo Npumekbyje Kao rpafeBnHCKM maTepujan.

Cnvka

3uaap je An3ajHMpao WaboH o4 NPOBUAHUX KaNLUUTHMX Nao4vnua Koje je Tpebano dukcnpatm y nabo-
paTopuju. MaouuLe je CTaBNO Ha CTO KakKo b1 X pacnopeano y pasnnumnte wabnoHe. [lge naouuie cy ce
CNy4ajHO oABojue 13 WabnoHa 1 Nane y KOHTejHep Koju je cagpxao 100g pacTBopa X/1I0POBOAOHNYHE
KucennHe. Maca ceBake nojegriHayHe naoyuLe YnCTor KanaumTa je TauHo 20g, a MaceHa KOHLUeHTpauuja
pacTBOpa X/0POBOAOHUYHE KUCe/INHE Y KOHTejHepy je 10%. KanuuT ce npeTBapa y Kaaunjym xaopua,
KapboH AnoKCuA 1 Body. Y3 NpeTnocTaBky Aa ce obe naounLe nogjefHako pacteapajy, Koja Maca noje-
AVMHaYHe nnoynLe ocTaje HepacTBopeHa?
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A.12 a. 2631 (1.0pt)
b. 13.15¢
C. 6.31g
d. 13.69¢
n.13.

UBpCTO ropmBo CBEMMPCKOT 6p0oAa je MeLlaBrHa aMoHWjyMm nepxnopata (N H,Cl0,) v npaxa anyMuHujy-
Ma. MpunanKom caropeBara 0Be MelLlaBMHe NPOU3BOAN KOju ce f06ujajy cy YBPCTU anyMUHNjyM OKCUA,
racoBUTU XNOPOBOAOHMK, BOAa M rac asota. Kopuctute nosHaTe nogaTke HanmcaHe ncnog, ogpeante
NpoMeHy CTaHAapAHE eHTaNMnuje 3a OBy peakumnjy y kojoj pearyje 1 Mos anymMuHmnjyma Ha 298K.

ASH of NH,CIO,(s) = —295kJ mol™!
AOH of AlyOy(s) = —1675.7 kJ mol ™!
A(}H of HCl(g) = —92.3 kJ mol™*
A(}H of HyO(l) = —285.8 kJ mol™*

HanomeHa: BpegHOCTV HanvcaHe N3Haj NpeacTaB/bajy CTaHAApAHE eHTannuje.

A3 or69ks (1.0p1)
b. —973.3kJ
C. —862.5 kJ
d. —813.2kJ
n.14.

YbauyBareM y30pKka UBPCTOT Kanujym nepMaHraHara (kaavjym mardranat (VII) ) y pactBop BOgOHMK Me-
poKCKUAa KOju je y BULLIKY, loNasn J0 peakumje y Kojoj je jeaaH o Npomn3Boja MaHraHos Anokecng ( MnO,
), @ HaCTaje 1 KNCeOHVK Yuja 3anpemMmnHa Npy HopManHMM ycnoBrMa nsHocu 168 L. Konuka je maca (y kg)
n3pearoBaHor y3opka Kaanjym nepmaHraHaTta? MonapHa 3anpemMmHa raca rnpm HopmasaHum ycnosrma
je22.4 L/mol.

A.14 1.0pt
a. 3.16 kg (1.0pt)
b. 0.158 kg
c. 0.790 kg
d. 7.90 kg
Mn.15.

NcTpaxmBama gndpakunje X 3paka nokasyjy Aa HeKM 3eMHOoanKaaHU MeTan MMa CTPyKTYpYy NOBpPLLNH-
CKW LeHTpupaHe kpuctanHe pewetke (FCC) umja jegnHnydHa henmja nma wmpuHy og 0.197 nm. Ykonvko
je ryctuHa meTana 1.55 g em 3, 6poj aToma npucyTHUX y 40 g meTana je: (HanomeHa: FCC kpuctanHa pe-
LweTKa cagp>Xxu 4 aToma no jeanHuU4YHoj hennjn)
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A15 a. 3.37 x 102 (1-0p9
b. 6.74 x 10%*
c. 1.35 x 10%
d. 2.70 x 10%°

n.1e.

lpaduum y Tabenn ncnog npukasyjy KoHAyKToMeTpujcke TuTpauuje. Mpuapyxmnte ogrosapajyhm onumc
TUTpaLuje ca pesyntaTom TUTpaumje. Cee TUTpaLvje n3BejeHe cy y BoAeHM pacTBopunMma. (HanomeHa:
KoHaykuuja (MpoBoA/bUBOCT) 3aBUCK 04 6poja cnoboHMX jOHa Kao 1 of Npupoje joHa. 3aHeMapuTu
yTuLaj pazbnaximBama.)

KapakTtepuctuke rpaduka v gnjarpama:

X = 3anpemuHa pacTBopa AgojaTtor 13 bupeTe; Y = NpoBOA/bMBOCT
(i). TTpauwja cnpheTHe KMcennHe ca aMoOHMjakom (13 bupeTe),
(ii) TTpauwja cpebpo HMUTpaTa ca Kanujym xnopuaom (13 brperte)
(i) TMTpaumja a3oTHe KNCenmHe ca aMoHMjakoM (13 bupeTe)

(iv) TuTpaumja marHesunjym cyndata ca pacTBOPOM bapujym xugpokcumaa (U3 bupere)

3 Q R S
v| \ v \/ v / ¥

lpadunukm npukas

X X L3 X L3 X
Tutpaumja ‘

o o o
i i i
(i) (i) (iii) (iv)

A16 1.0pt
a. (i) — (R), (i) — (S), (iii) — (Q), (iv) — (P) (1.0p1)
b. (i) — (R), (i1) — (9),(i1i) — (P), (iv) — (Q)
C. (i) — (P), (11) — (5), (i1i) — (R), (iv) — (Q)
d. (i) — (9), (i) — (Q), (#i) — (R), (iv) — (P)
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n.17.

Jenvih meTana oa 1 g (aTomcke Mace 89) je cTaB/beH y pasbniaxkeHn pacTBoOp CyMMNoOpHe KNCennHe 1 npu-
TOM je ocnoboheHa Benvka KonnymHa raca. Cas rac je cakyrn/beH 1 ocyLleH Kako 6u ce enMmnHucana
B/lara 1 YCTaHOB/bEHO j€ Aa je HeroBa 3anpemMiHa HakoH Cyllera 378 cm? Npy HOPMaHVM YCI0BMMa
(273 K, 1 atm). lobunjeHn pacTBOp je NOTOM NOABPrHYT e/IeKTPONV3N Ha eflekTpoamMa naaTuHe npu ja-
unHM cTpyje o4 1A 3a Bpeme og 15 muHyTa. Mehy cnegehum TBpAHamMa 0 onmncaHMM npouecrma:

(1) Cyndat meTana je obnmka MSO,

(2) Ha aHoaM ce 3zBaja KNCEOHWUK.

(3) Mpukyn/bEHN rac je BOLOHUK.

(4) Cymnop Anokcua ce NpousBoaM Ha aHoAW.

(5) Cyndat meTana nma o61mnK M,(S0,),

(6) NMpoueHaT meTana fobujeHOr eNeKTPOoIN30M je 0KO 26-28%.

oAabepuTe TauHe TBpAH-E:

A.17 1.0pt
. Camo TBpAMEe 1, 3, 4 cy TauHe. (1.0p9

a
b. Camo TBpAHE 2, 3, 5, 6 cy TauHe.
c. Camo TBpAHE 3, 4, 5 cy TauHe.

d. Camo TBpAHe 1, 2, 3, 6 Cy TauHe.

n.18.

JOHCKe M3MeHMBauKe CMOJe ce KOpUCTe 3a CMarere TBpaohe Boge. OHe cajpxe HaTpujymoBe joHe
KOj1 C€ MOTYy 3aMEHUTU Ca TELLKMM joHMMa Kao wTo cy Ca?t n Mg**. Cmone Hucy 100% edrikacHe Tj. cBU
HaTPWjyMOBW jOHWN NPUCYTHU Y CMOIN He 61Bajy 3aMeHeHN 0fjefHOM M MOTPebHO je MOHOBUTY Nponas
pacTBOpa KpO3 KOIOHY Aa b1 ce nocTuria noTnyHa eprkacHoCT.

MpoceyHa emnupujcka GopMyna KomepLmjasHe joHCKO-U3MennBauke cMmone je CgH,SO0;Na. (cpegma
eMnupujcka maca= 206). 3anpemunHa oz 100 cm? pacTBopa Koju cagpxm 0.3 mol L~ joHa Mg*" nponyLu-
TeHa je jeAHOM KPO3 KOMIOHY 3a jOHCKY M3MeHY Y KOjoj ce Hanasumno 20g cMosie 3a jOHCKY n3MeHy. Konvke
Cy KOHLeHTpauuje joHa Mg*" n Na*, no pegy, y pactBopy A06ujeHOM mocsie nponacka Kpo3 KOJIOHY,
YKONINKO je edUKACHOCT n3MeHe cMmose camo 25%.

A-18 a. 0.13M 1 0.26M (1.0pt)

b. 0.26M 1 0.17M
c. 0.18M 1 0.24M
d. 0.21M n 0.14M

n.19o.

Mpouecu Ha enekTpojama, HacTanm Npy MPOTOKY HaeNeKTpMcakba KPo3 010BHW akymMynaTop (HeroBom
nykemy), cy onncanu cnegehum peakymjama:

PbSO, + 2¢e- — Pb + SO~
PbSO, +2H,0 — PbO, + SOF +4H" +2e~

OnoBHW akymynaTop cagpXxu 2 L BogeHor pacTBopa CyMMNoOpHe KUCeNnHe, rae cy rycTMHa enekTponuTa
1.14 g/mL n MmaceHw yeo cymnopHe kucennHe 20% (20% H, SO, by mass). AKyMynaTop ce NyHWOo CTpyjoM
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cpeaHe BpefHOCTU jaumHe og 1.67 A cBe 0K ce rycTMHa Huje nosehana Ao 1.28g/mL 1 MaceHu yaeo
CyMropHe kncenuHe Ha 36.9% (36.9 % H,SO, by mass) . Konvko je Tpajao npouec HaefekTprcaBaka?

I'Io,qpa3yMeBajTe Aa 3anpeMnHa pacTtBopa KncenmnHe OCTaje KOHCTaHTa TOKOM npoueca Haenektpuca-
Bakba.

A.19 1.0pt
a. 80 catm (1.0pt)
b. 100 catn
c. 160 catn
d. 188 caTtun
n.20.

Mopehajte monekyne H,O, H,S, BF;  NH, y oapeheHn HM3, Tako fa pacTe hUXoB AUMNOAHN MOMEHT.

A.20 1.0pt
BF, < NH, < H,S < H,0 (1.0pY

H,S < NH, < BF; < H,0
BF, < H,S < H,0 < NH,
BF, < H,S < NH, < H,0

Qnoyo
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3apaTak 21.

Ekonor je npoHallao many 6apy Ha M3010BaHOM OCTPBY M MOCMATPAO0 Pa3/IMunTe OpraHn3Me NpucyTHe
Yy H0j. Pa3BpcTaBao je opraHv3ame y pasnmunte Tpoduuke rpyne Koje cy npukasaHe y Tabenu:

Tpodunukmn Hasus MpoHaheHu Oonuc

HUBO Tpodunukor HMBOA opraHusmm

Tpodurukm Mpounssohaumn PUTONNAHKTOHM PUTONNAHKTOHN Cy ayTOTpOodU Koju

HVBO 1 npon3Boje CoMncTBeHe opraHcke

XpaH/bnBe MaTepuje.
Tpodunukm MpuMapHU 300M/1aHKTOHN 300M1aHKTOHM Cy bU/BOjeam.
HWBO 2 noTpoLuaymn XpaHe ce pUTOMNIAHKTOHOM Kao
V3BOPOM eHepruje.

Tpodurukm CexkyHaapHw® Mane OBe Mane pube cy npMMapHu

HVBO 3 noTpoLuaymn NAaHKTUBOPHe pube Mecoxgepu. XpaHe ce
300M/1aHKTOHOM W 13 Heera upne

eHeprujy.

3a npoyyaBahe ogHoca U3Mehy opraH13ama, ekonor je y bapy yBeo nonynaumjy pnoa mecoxgaepku (koje
ce XpaHe caMo ApyrumM Manmm pubama).

Koja je oa cnesehnx TBpAHM TauHa y nornesy AyropovHux nocnegmuama ysohera pnba Mecoxgepkm?

A.21 1.0pt
. flohn he go nosehamra briomace aytoTpoda. (1.0pt)

. John he go cmarwerwa 6nomace n aytotpoda 1 bumsojesa.
. John he go noeehawa 6romace bubojesa.
. Johunhe go cmamera bomace 6ubojesa v noseharba 6Momace aytotpoda.

O n T WL

3apaTak 22.

Mapameunjym xuBn y ctajahoj (bapckoj) Boan Koja je XMNOTOHNYHA 3a HeroBy Lutonaasmy. Mehytum,
napameumjym Hehe nonyuaTt 360r NpekoMepHOT y3MaHha BOJE jep MMa KOHTPaKTU/IHE Bakyose.,

Bakyona cakyn/ba TeYHOCT M3 cMCTeMa KaHana NpuUcyTHUX y uutonnasmu. Kaga ce HamnyHe, Bakyona u
KaHanuhu ce cTexy v n3balyjy TEUHOCT 13 NapameLmjyma.

Y eKCnepuMeHTY, je aKTUBHOCT KOHTpaKTuUAHe Bakyosn npaheHa TokoM 30 MMHYTa HakoH CTaB/baka Na-
pameLmjyMa y CpeauHy 3a pacT ca OCMOTCKOM KOHLeHTpauumjoMm (ocmonapHowhy) og 4 mOsmol L}
(cnnyHo oHoj y cTajahoj Boaw), a 3aTM je npebadeHa y CpeanHy 3a pacT Koju MMajy 0CMONapHOCT 04
24 mOsmol L-1.

Ocmona ce ogHOCK Ha 6poj MOJsIOBa pacTBOPEHUX MaTepumja Koju AOMPUHOCE OCMOTCKOM NPUTUCKY pac-
TBOpa. OCcMONapHOCT je 6poj ocMosa No ANTPY.

Koju je og cnegehunx rpadumka TauaH Nprkas akTMBHOCTU KOHTPAKTU/IHE BaKyoJsie y OBe JBe CpeAnHe?
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A.22 (1.0pt)
4 mOsmol L 24 mOsmol L 4 mOsmol L‘: 24 mOsmol L'
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X = Bpeme (min); Y = AKTUBHOCT (MPOU3BOJbHE jefuHMLEe)
3apaTtak 23.

PosocnoBHO cTabno fato ucnog npurkasyje HacnefmBawa nopemehaja.
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HesapaxeHa XeHa | 3apaxkeHa XeHa | 3apaxeH Mylukapal, | HesapaxeH MyLuKapal,

Ako cy ocobe o3HaueHe 1 1 2 nmane hepky, konvka je BepoBaTHoha aa he hepka nmaTtn nctn nopemehaj?

A23 (1.0pt)
b. 1/2
c. 2/3
d. 1/4

3apaTak 24.

Ha AoH0j civum cy LWemaTckn NpukasaHy Xxpomo3omMum y metadasu I mejose.

Cnvike Npukasyjy pacrnopes anena Ha XpoMO30MMMa 1 pacrnopes XpPOMo30Ma Y eKBaTopujasiHOj paBHM.
WcnpekraaHa NMHvja 03HayaBa BpeTeHacTa BakHa.

Cnuka 1
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Cnuka 2
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Cnuka 3

LLiTa he oa cneaeher noyssaHo 06e36eanTy He3aBmcaH pacnopea reHa A" n, By HopManHoj MejoTNYKOj
Aeobun?

A.24 . (1.0pt)
a. Kaga cy xpomo3omu pacnopeheHn Kao LITO je Nprkas3aHo Ha canum 1 v no-

CTOju yKpLITare n3mehy reHa A n B.

b. Kaga 50% henunja y mejo3n nma xpomo3ome y opujeHTaumju I, a 50% mnma
XpoMo30oMe y opujeHTaumju Il Kao WTo je NpmuKa3aHo Ha cavum 2.

c. Kaga 50% henuvja y mejo3n nma xpomosome y opujeHTauunju I, a 50% mnma
XpomMo3oMe y opujeHTaumju II kao LWTO je NpMKasaHo Ha camum 3.

d. Kaga cy xpomosomu pacriopeheHn Kao LTO je NprKa3aHo Ha camum 1 v Hema
ykpwTara nsmehy reHa A v B.
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3apaTak 25.

Jora cnvka npeactaB/ba ABa Tuna HedpoHa (03HaueHux kao A 1 B) npumeheHunx Kog cncapa.

Q
| T
U

A B

A- HedpoH TUNa A ; B- HeppoHTuN B ; P- Tnomepyn; Q- boymaHoBa kancyna; R- NpokcumManHm
3aBujeHn Tybyn; S- XeHneoBa netba; T- AnctanHu 3aBujeHn 1ybyn; U- CabupHun kaHanuh; X-
Kopa 6y6pera; Y- Cnomaluma Meayna (cpxX); Z- YHyTpawma meayna (cpx)

Koja je og cneaehumx TBpAHY 0 HePpOHMMa TauHa?
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VAE Gasdall dypall Shlayl 43

A.25 1.0pt
a. Y nopehery ca HedpoHOM TMNa A, ypUH Koju Nnpou3Boan HedpoH Tna b he (1.0p9

BEPOBaTHO 6UTUN KOHLIEHTPUCAHW)I.

b. HedpoH Trna B he BepoBaTHO ancop6oBaTy BuLLE KaINMjyMOBUX jOHa Y Mo-
pehery ca HeppoHOM TMNa A.

c. Y nopehery ca HeppoHoM TMNa B, kog HedpoHa Tuna A, peancopnuuja NaCl
[AOBOAN 10 HaKHaZiHe 0CMO3e BOJe 13 XeH/leoBe neT/be y KpPB.

d. ¥ nopehemny ca HeppoHom Tuna B, HeppoH Tnna A he BeposaTHO eduka-
CHWje YKNOHUTW OTPOBHE CYNncTaHLe 13 KpBU.

3apaTak 26.

CmaTpa ce Aa je Mana nonynauyuja majMyHa ns Adpuke (Ctapor ceeTta) ognyTanay Jy>xHy AMepuky (Hosu
CBET) Ha NPMPOAHUM crjiaBoBMMa rnpe oko 40 MUINoHa roanHa

Y HoBoM cBeTy Huje 6110 MajMyHa. Kaga cy cturam y Jy>kHy AMepuiKy, OB Cy Ce MajMyHU pa3MHOXaBanu
1 BPEMEHOM Cy U3rfieAany BeoMa pasinymnTo of MajmyHa y Adpuun. Hactane cy HoBe BpcTe.

1. MajmyHn 13 Crapor cseta 2. MajMyHU 13 Hosor cBeTa

OgapeanTe TayaH pejocies eBoNyLMjCKX NpoLieca Koju 61 JoBenm 40 cTBapaka HOBe BpCTe.

A.26 . : . (1.0pt)
. Murpaumja — Agantauuja — lNpunpogHa cenekumja

a

b. MeHeTcko oacTynawa — MpupogHa cenekumja — AganTtaumja
c. MpupogHa cenekumja — AganTtaunja— FeHeTCKo oAcTyname
d. Agantaumja—TeHeTcko oacTynarwe — MNpupoaHa cenekumja

3apaTak 27.

lfoanHe 1881, Hay4YHMK NO MMeHY EHrenMaH noctaBuo je dpunamMeHTO3Hy 3eneHy anry, poga Cnvporupe,
Ha NMpeAMeTHO CTakK/Io 1 A0JA0 Heke MoKpeT/bMBe bakTepuje y XpaH/bMBY CPeANHY OKO duiaMeHTHe
anre.

OcBeTnvo je dunameHTHy anry ceetnowhy (400-700nm) gobunjeHy nomohy npr3me 1 NocMaTpao je nog
MUKPOCKOMOM.
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1
2
1 - bakTepuja 2- PnnameHTHa anra A- TanacHa gy>XuHa (nm)
Ha ocHoBy ropwux nHdopmauuja, koja je og cnegehmnx TBpAHY TavHa?
A.27 (1.0pt)

EkcnepuMeHT je cnpoBejeH paan nNpoyyaBakba AMNcara y anrama.

BakTepuje kopuLheHe y 0BOM eKCeprMeHTy Cy aepobHe npupoge.

c. bakTepuje npupogHO NprBNaYmM LpBEeHOa U N1aBacBeTNIOCT N He 3aBMCe 0/,
dnnameHTHe anre.

d. Pacnogena 6aktepuja 3aBMCK 0f CeUNPUUHNX CTPYKTYPa NPUCYTHUX Y dur-

JNIaMeHTHUM anrama.

S

3apaTak 28.

durnameHTo3He LjaHobakTepuje nmajy nocebHe CTpykType Ae6envx 3ujoBa Koje ce HasnBajy XeTepo-
LMCTe, Koje MoMaxy y azoTobukcaumju .

A30T 13 aTmMochepe dMKcMpa eH3M HUTPOreHasa NpuUCyTaH y xeTepouucrama v npetsapa ra y amo-
Hujak, kopmuctehu ATl kKao U3BOp eHepruje.

HuTporeHasa je BeoMa oCeT/bMBa Ha MHAKTUBALM]Y KMCEOHNKOM.

Koje he og cnegehunx mognourkaumja omoryhnt xetepouncrama aa edprkacHo nsspLue azotopurkcaumjy?

A.28 1.0pt
. Bucok cagpxaj xnopoduna (1.0pt)

. CMarbeHa akTUBHOCT 3aBUCHAa O CBETNOCTU
. MobosmwaHa pukcauynja CO,
. Husak cteneH ancama

O n T W
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3apaTak 29.

dunoreHeTcko CTabno je Amjarpam Koju npukasyje AMHUje eBONYLMjCKOr nopeknaa pasnuvymTnx BpCTa
Koje MoTnuKM o4 3ajeJHNYKOr npeTKa.

Ha forurM cikama npurkasaHa cy ¢punoreHeTcka ctabna NprkasaHo je eBoyLMjcKor MOpPeKo Tpuy op-
raHmsma - sbyam (1), kmtoBa (2) v ajkyna (3).

Koje og cnepehunx drnoreHeTckmx ctabana CnpaBHO NpeACcTaB/ba OAHOC M3MeRy oBa TP opraHmn3ma?

A.29 (1.0pt)
1 2 3 2 1 3 1 2 3
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3apaTak 30.

Cnunka nnyctpyje WyMcKo nogpyyje n payHy Koja X1sK y Ay60Koj LUyMu (YHYTpaLlHe BPCTe) U Y rpaHny-
HOj 30HWK (pybHe BpCTe).

1- YHyTpalurbe BpcTe; 2- Py6He BpcTe; 3- Sp-Y (NTmua); 4- Sp-X (rmMm3aBaL) 5- rpaHnyYHa 30Ha;
6- gyboka wyma.

EkonoLuka Huwa ce geduHmLLe Kao 361p kopuihera BUOTUUYKNX N aBUOTUYKKMX pecypca y CBOM OKpY-
Kerby.

Ynopeante A n b n aHann3smpajte 3ak/byudke gate y HacTaBky:

i. Aun B cy npumepun ekonowikor Hacneha.

ii. AnB cynpumepu dparmeHTaumje CTaHMLLITA.

iii. ¥ b, ce yHyTpaluHe CTaHULITe CMaku10, a noBehao ce 6poj jeaAnHKM pybHUX BpCTa.
iv. Y B ce noBehaBajy 1 yHyTpallke CTaHULLUTE U YHYTpaLlhse BpCTe.

V. ¥ An B, sp-X 1 sp-Y 3ay3nmajy pasnnumTte HuLe.

N3abepuTe onuujy ca NcnpaBHOM KOMBUMHaLMjOM rope HaBeAeHMX 3aK/byvaka:

A.30 A (1.0pt)
CamMmo il 1 1
camo ii n iv

i, fiinv
i,ivinv

Qnboyo
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