Section 1: CHEMISTRY

1. Which halogen can be obtained only by electrolysis?
A. Fluorine
B. Chlorine
C. Bromine
D. Iodine
E. Astatine
2. What is formed after mixing of copper (II) sulfate water solution with hydrogen
sulfide?
A. Hydrogen and copper sulfite
. Sulfuric acid and copper sulfide

B

C. Sulfur oxide

D. Copper sulfite and sulfur
E

. No reaction

3. According to ITUPAC nomenclature, which of the following is the correct name for
the compound?

OH

HOOC NH,

4-amino-3-(1-hydroxyethyl)-2-methylpentanoic acid
4-(1-hydroxyethyl)-3-amino-2-methylpentanoic acid
3-amino-4-(1-hydroxyethyl)-2-methylpentanoic acid
3-(1-hydroxyethyl)-4-amino-2-methylpentanoic acid

=0 aQw =

2-methyl-3-(1-hydroxyethyl)-4-aminopentanoic acid

4. What is the major product of the reaction of cyclohexene with bromine at normal

conditions?
Br Br Br

Br Br ) Br Br

Br
Br

Br Br

Br Br
Br



5. What is the value of the equillibrium constant for the reaction CO+2H,=CH3;0OH,
where all the compounts are gases at 500°K? Standard Gibbs free energies of forma-
tion (A;G°) of CO and CH30H at 500°K are —155.41 & and —134.20 &, respectively.
The universal gas constant is 8.31 #2—

°K-M"
A 1.21 x 1074
6.08 x 1073
3.44 x 1071
1.64 x 10?

=0 QW

None of these options

Section 2: MATHEMATICS

6. The sum of the series 1 + 1 + % + % +-+ % + ... is approximately equal to
A. 2.7183

B. 3.1415

C. 7.3890

D. 9.0000

E

. The series is divergent

7. If f(z) = e *sin2x then f'(z) =7
A. e " cos2x
B. 2e7* cos 2z
C. (2cos2z +sin2x)e™ ™
D
E

. (2cos2x — sin2zx)e™®

. 2(cos 2z —sin2x)e™™

8. One bag contains three times as many white balls as blacks, while the other bag
contains three times as many black balls as white. We choose one of these bags at
random and from this bag we select five balls with replacement. If we find 4 white
balls and one black, what is the probability that we were using the bag with mainly
white balls?

A. 0.0357
B. 0.1589
C. 0.5750
D. 0.8411
E. 0.9643

9. Let a, b, and ¢ be three linearly independent vectors. Which of the following MUST
be true?

I. a+b, b+ c, a+ c are linearly independent

Page 2



II. a—0b,b—c, a— c are linearly dependent
M. If Aja + A2b + Asc, b, and c are linearly dependent then A\ =0
A. T only

B. Tand II

C. T and III

D. I, I1, and III

E. None of the above

10. The annual mortgage interest rate is 5%, which are charged in equal parts over 12
months with respect to the unpaid part of the mortgage. If a person gets a mortgage

of $80,000 for 15 years with constant monthly payment plan, how much will she pay
each month?

A. 444
B. 467
C. 513
D. 632
E. 798

Section 3: PHYSICS

11. Two particles start circular motion with radius R = 15 cm. The first particle has the
radial acceleration 1.2 times larger than the second one. How many full circles will
pass by the first particle until the particles will meet the next time?

A5
B. 10
C. 11
D. 15
E. 18

12. In which microscope (listed below) one could see ribosomes with the liner size 3 nm?
A. In both optical and electron microscopes

In optical microscope, but not in electron one

In electron microscope, but not in optical one

Neither in optical microscope nor in electron one

=Y QW

Only using atomic force microscope

13. What substance is formed in the following radioactive decay: 21?Pu —?+a+28+37?
A, 207y,
B. 2i1p,

C. 28U
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D. 2%Pu
E. 24 Am
14. An alpha-particle with the energy W = 3.34 x 10715 J is injected into a homogeneous
electric field with the strength £ = 8 x 10° V/m at the initial velocity v perpendicular
to the direction of the field. Determine the direction and the strength of the magnetic

field B that has to be applied so that the particle will continue to move in the same
direction? The mass of proton is 1.67 x 10727 kg.

A. B=7T, B is parallel to E and to v
B. B=28T, B is perpendicular to £ and to v
C. B=9T, B is perpendicular to £ and parallel to v
D. B=10T, B is parallel to E and perpendicular to v
E. B=11T, B is perpendicular to ¥ and to v
15. A lizard is climbing an inclined flat surface. The mass of the lizard is 100 g, the
coefficient of static friction is 0.577, and the coefficient of kinetic friction is 0.5.

What is the angle at which the lizard will start to slip off? What acceleration will it
get? Choose the closest answer.

A. Angle is 26°, acceleration is 0
Angle is 30°, acceleration is 0
Angle is 32°, acceleration is 0.4 m/s?

Angle is 36°, acceleration is 0.3 /s

=0 QW

Angle is 30°, acceleration is 0.67m/s2

Section 4: MOLECULAR BIOLOGY

16. What is shown in the picture below?

H

HoN
2>7N/
/
N

— O

dATP
GDP
cAMP
UMP
ADP

=Y aQw >
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17.

18.

19.

20.

21.

To initiate transcription RNA polymerase needs

A.

=Y QW

RNA primer
DNA primer
promoter

complete set of 20 aminoacids
AUG start codon

Ribosome makes proteins by

A.
B.
C.

D.

E.

polymerization of free amino acids without any additional energy input
polymerization of free amino acids using energy of ATP hydrolysis

transfer of peptide chain from tRNA in the P-site to the amino group of
aminoacid attached to tRNA in the A-site

ATP-dependent addition of free aminoacid to the amino group of peptide
chain attached to tRNA in the P-site

direct recognition of mRNA codon by GTP and cognate aminoacid

Nucleotide excision repair is

A.
B.

O

ATP-dependent process of nucleosome repositioning in transcription

removal of damaged DNA base which is directly recognized by DNA glyco-
sylase

. excision of RNA primer in the process of lagging strand DNA replication
. exonuclease trimming of the DNA 5’-end at the site of double strand break

. recognition of DNA helix with distorted geometry by damage sensing pro-

teins followed by removal of damaged oligonucleotide

Which enzymes are NOT needed for DNA replication at leading and/or lagging

strands?

A.

polynucleotide phosphorylase

. primase

B
C.
D
B

helicase

. ligase

. DNA polymerase

Section 5: GENERAL BIOLOGY

What is shown in the picture below?
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22.

23.

24.

Retina

Ovary follicle
Seminiferous tubule
Portal lobule

E. Renal collecting duct

S aw

One of two brothers is affected with Duchenne muscular dystrophy. The probability
of the grand son of their sister to be affected with the disease is closest to which of
the following?

A. /32
B. V6
C. s
D. 1
E. 2

The dark phase of photosynthesis requires which of the following?
A. H,0; ADP; NADP™"; P,
B. CO,; ATP; NADPH; H
C. H,O; ADP; NADP™; P,
D. CO,; ADP; NADP™; HT
E. CO,; ATP; NADPH; P;

What do you see in this picture? Don’t even try google image search.

A. Two diploid cells after unequal mitosis
B. Two haploid cells after meiosis

C. Two haploid cells during meiosis
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D. One diploid and one haploid cell during meiosis

E. Two diploid cells during meiosis

25. Which of the following compounds does NOT contribute to the generation of an
essential energy-providing molecule in the human liver?

A. triacylglycerol

. lactate

B

C. alanin
D. glycine
E

. glutamine
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Section 1: CHEMISTRY

1. Which halogen can be obtained only by electrolysis?
A. Fluorine
B. Chlorine
C. Bromine
D. Iodine
E. Astatine
2. What is formed after mixing of copper (II) sulfate water solution with hydrogen
sulfide?
A. Hydrogen and copper sulfite
. Sulfuric acid and copper sulfide

B

C. Sulfur oxide

D. Copper sulfite and sulfur
E

. No reaction

3. According to ITUPAC nomenclature, which of the following is the correct name for
the compound?

OH

HOOC NH,

4-amino-3-(1-hydroxyethyl)-2-methylpentanoic acid
4-(1-hydroxyethyl)-3-amino-2-methylpentanoic acid
3-amino-4-(1-hydroxyethyl)-2-methylpentanoic acid
3-(1-hydroxyethyl)-4-amino-2-methylpentanoic acid

=0 aQw =

2-methyl-3-(1-hydroxyethyl)-4-aminopentanoic acid

4. What is the major product of the reaction of cyclohexene with bromine at normal

conditions?
Br Br Br

Br Br ) Br Br

Br
Br

Br



5. What is the value of the equillibrium constant for the reaction CO+2H,=CH3;0H,
where all the compounts are gases at 500°K? Standard Gibbs free energies of forma-
tion (A;G°) of CO and CH30H at 500°K are —155.41 & and —134.20 & respectively.
The universal gas constant is 8.31 z2

°K-M"
A 1.21 x 1074
6.08 x 1073
3.44 x 1071
1.64 x 10?

=0 QW

None of these options

Section 2: MATHEMATICS

6. The sum of the series 1 + 1 + % + % +-+ % + ... is approximately equal to
A. 2.7183

B. 3.1415

C. 7.3890

D. 9.0000

E

. The series is divergent

7. If f(z) = e *sin2x then f'(z) =7
A. e " cos2x
B. 2e7* cos 2z
C. (2cos2z +sin2x)e™ ™
D
E

. (2cos2x —sin2x)e”

. 2(cos 2z —sin2x)e™™

8. One bag contains three times as many white balls as blacks, while the other bag
contains three times as many black balls as white. We choose one of these bags at
random and from this bag we select five balls with replacement. If we find 4 white
balls and one black, what is the probability that we were using the bag with mainly
white balls?

A. 0.0357
B. 0.1589
C. 0.5750
D. 0.8411
E. 0.9643

9. Let a, b, and ¢ be three linearly independent vectors. Which of the following MUST
be true?

I. a+b, b+ c, a+ c are linearly independent
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II. a—0b,b—c, a— c are linearly dependent
M. If Aja + A2b + Asc, b, and c are linearly dependent then A\ =0
A. T only

B. Tand II

C. T and III

D. I, I1, and III

E. None of the above

10. The annual mortgage interest rate is 5%, which are charged in equal parts over 12
months with respect to the unpaid part of the mortgage. If a person gets a mortgage

of $80,000 for 15 years with constant monthly payment plan, how much will she pay
each month?

A. 444
B. 467
C. 513
D. 632
E. 798

Section 3: PHYSICS

11. Two particles start circular motion with radius R = 15 m. The first particle has the
radial acceleration 1.2 times larger than the second one. How many full circles will
pass by the first particle until the particles will meet the next time?

A5
B. 10
C. 11
D. 15
E. 18

12. In which microscope (listed below) one could see ribosomes with the liner size 3 nm?
A. In both optical and electron microscopes

In optical microscope, but not in electron one

In electron microscope, but not in optical one

Neither in optical microscope nor in electron one

=Y QW

Only using atomic force microscope

13. What substance is formed in the following radioactive decay: 21°Pu —?+a+28+3~?
A, 207y,
B. 2i1p,

238
C- 92 U
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D. 25py
E. 24 Am
14. An alpha-particle with the energy W = 3.34 x 10715 J is injected into a homogeneous
electric field with the strength £ = 8 x 10° V/m at the initial velocity v perpendicular
to the direction of the field. Determine the direction and the strength of the magnetic

field B that has to be applied so that the particle will continue to move in the same
direction? The mass of proton is 1.67 x 10727 kg.

A. B=7T, B is parallel to E and to v
B. B=28T, B is perpendicular to £ and to v
C. B=9T, B is perpendicular to £ and parallel to v
D. B=10T, B is parallel to E and perpendicular to v
E. B=11T, B is perpendicular to ¥ and to v
15. A lizard is climbing an inclined flat surface. The mass of the lizard is 100 g, the
coefficient of static friction is 0.577, and the coefficient of kinetic friction is 0.5.

What is the angle at which the lizard will start to slip off? What acceleration will it
get? Choose the closest answer.

A. Angle is 26°, acceleration is 0
Angle is 30°, acceleration is 0
Angle is 32°, acceleration is 0.4 m/s?

Angle is 36°, acceleration is 0.3 /s

=0 QW

Angle is 30°, acceleration is 0.67 m/s2

Section 4: MOLECULAR BIOLOGY

16. What is shown in the picture below?

H

HoN
2>7N/
/
N

— O

dATP
GDP
cAMP
UMP
ADP

=Y aQw >
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17.

18.

19.

20.

21.

To initiate transcription RNA polymerase needs

A.

=Y QW

RNA primer
DNA primer
promoter

complete set of 20 aminoacids
AUG start codon

Ribosome makes proteins by

A.
B.
C.

D.

E.

polymerization of free amino acids without any additional energy input
polymerization of free amino acids using energy of ATP hydrolysis

transfer of peptide chain from tRNA in the P-site to the amino group of
aminoacid attached to tRNA in the A-site

ATP-dependent addition of free aminoacid to the amino group of peptide
chain attached to tRNA in the P-site

direct recognition of mRNA codon by GTP and cognate aminoacid

Nucleotide excision repair is

A.
B.

O

ATP-dependent process of nucleosome repositioning in transcription

removal of damaged DNA base which is directly recognized by DNA glyco-
sylase

. excision of RNA primer in the process of lagging strand DNA replication
. exonuclease trimming of the DNA 5-end at the site of double strand break

. recognition of DNA helix with distorted geometry by damage sensing pro-

teins followed by removal of damaged oligonucleotide

Which enzymes are NOT needed for DNA replication at leading and/or lagging

strands?

A.

polynucleotide phosphorylase

. primase

B
C.
D
B

helicase

. ligase

. DNA polymerase

Section 5: GENERAL BIOLOGY

What is shown in the picture below?
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22.

23.

24.

Retina
Ovary follicle
Seminiferous tubule

Portal lobule

S aw

E. Renal collecting duct

One of two brothers is affected with Duchenne muscular dystrophy. The probability
of the grand son of their sister to be affected with the disease is closest to which of
the following?

A. /32
B. V6
C. s
D. 1
E. 2

The dark phase of photosynthesis requires which of the following?
A. H,0; ADP; NADP™"; P,
B. CO,; ATP; NADPH; H
C. H,O; ADP; NADP™; P,
D. CO,; ADP; NADP™; HT
E. CO,; ATP; NADPH; P;

What do you see in this picture? Don’t even try google image search.

A. Two diploid cells after unequal mitosis
B. Two haploid cells after meiosis

C. Two haploid cells during meiosis
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D. One diploid and one haploid cell during meiosis

E. Two diploid cells during meiosis

25. Which of the following compounds does NOT contribute to the generation of an
essential energy-providing molecule in the human liver?

A. triacylglycerol

. lactate

B

C. alanin
D. glycine
E

. glutamine
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