Examples of the entrance test ( Physics, Biology, Chemistry):
 

PHYSICS
1. Number of basic units of International System of Units (SI) is 

A. 5 

B. 6 

C. 7 

D. 8 


  

2. Prefix piko- (p) in front of a unit symbol means 

A. 10-9 

B. 10-12 

C. 10-15 

D. 10-18 


  

3. Which quantity is vector? 

A. permitivity 

B. magnitude of acceleration 

C. magnetic field intensity 

D. kinetic energy 


  

4. 20 m2 equals 

A. 2.102 cm2 

B. 2.104 cm2 

C. 2.106 cm2 

D. 2.109 cm2 


  

5. Let us have two perpendicular displacements of magnitudes 6 cm and 8 cm.
What is the magnitude of the resultant displacement? 

A. exactly 10 cm 

B. approximately 13,54 cm 

C. approximately 14 cm 

D. exactly 9,725 cm 


  

6. What is valid for logarithms? 

A. log (a+b) = log a + log b 

B. log (a.b) = log a . log b 

C. log (a+b) = log a . log b 

D. log (a.b) = log a + log b 


  

7. The mass point remains in straight motion by a constant velocity, only if 

A. the resultant force acting on the body is parallel to the motion direction 

B. no force is acting on the body 

C. the resultant force acting on the body is zero 

D. friction forces are absent 


  

8. A person is holding 5 kg weight in 1 m below the zero-potential plane for 30 s.
What work was done? 

A. -5 J 

B. 0 J 

C. 150 J 

D. 150 W 


  

9. Coulomb's law is formally similar to  

A. Ohm's law 

B. diffusion law 

C. Newton's law of gravitation 

D. Archimed's law 


  

10. Electric field inside a charged metal sphere is 

A. homogeneous 

B. scalar 

C. zero 

D. vector directed radially 


  

11. If a surface tension of a solvent if decreased by a solute, its equilibrium concentration at the surface film is higher than in the liquid. This phenomenon is called 

A. diffusion 

B. adsorption 

C. surface tension 

D. buoyancy 


  

12. What is valid for the equilibrium state of a system? 

A. variation of internal energy equals zero 

B. mean kinetic energy of the particles equals zero 

C. internal energy equals zero 

D. entropy of the system has minimum value 


  

13. Total electrical charge in a battery is 216 kC. How long we can take a current of 10 A till the complete discharge of that battery? 

A. 3 hours 

B. 30 hours 

C. 6 hours 

D. 1 hour 


  

14. Car accumulator has a value 40 Ah. What amount of charge does it contain? 

A. 84 kC 

B. 72 kC 

C. 112 kC 

D. 144 kC 


  

15. If the incident direction of an electron entering a magnetic field is (relative to the magnetic field direction) 

A. perpendicular, the electron will continue its original direction 

B. skew, the electron will continue on parabola 

C. perpendicular, the electron will continue on circle 

D. parallel, the electron will be accelerated in its original direction 


  

16. Ferromagnetic substance is 

A. Co 

B. Cu 

C. Nb 

D. Fe02 


  

17. Period of oscillations is 0.02 s. Frequency is 

A. 500 s-1 

B. 50 Hz 

C. 200 Hz 

D. 20 s 


  

18. How is the frequency of an electromagnetic oscillator changed, if there is a coil wound on a soft iron instead of an air core? 

A. increase of inductivity -> increase of frequency 

B. decrease of inductivity -> increase of frequency 

C. increase of inductivity -> decrease of frequency 

D. decrease of inductivity -> decrease of frequency 


  

19. Be U1, U2 voltages on primary and secondary winding of transformer, N1, N2 numbers of turns of corresponding windings. Then 

A. only DC can be transformed 

B. N1N2 = U2U1 

C. N1/N2 = U2/U1 

D. N1/N2 = U1/U2 


  

20. Rectifier 

A. one-way removes half-waves of one polarity from time course of AC (e.g. negative ones) 

B. double-way removes half-waves of both polarities from time course of AC 

C. double-way creates direct current from AC pulsing on the same frequency as the AC 

D. double-way can be made by one semiconductor diode 


  

21. What is the inner resistance of a 6 V battery, if loading of the battery with 500 mA current causes voltage 5.75 V? 

A. 0,5  

B. 11,5 m 

C. 83,3  

D. 87 m 


  

22. Be c velocity of wave motion, f frequency and l wavelength. Then 

A. l = cf 

B. c = lf 

C. f = lc 

D. l = f/c 


  

23. Wavelength of a red light in water is equal to the wavelength of green light in  the air. What colour is seen by the man under the water illuminated by a green light from the air? 

A. both colors 

B. red 

C. green 

D. none of them 


  

24. Range of visible light wavelengths is approximately 

A. 3,9 - 7,9 m 

B. 39 - 79 m 

C. 0,39 - 0,79 m 

D. 39 - 79 mm 


  

25. If the object is situated between the center and the focus of the converging lens, the image is 

A. real 

B. magnified 

C. inverted 

D. on the other side of the lens 


  

26. If we want real image, we must use 

A. concave mirror and place the object behind the focus 

B. convex mirror and place the object between the focus and the crown of the mirror 

C. converging lens and place the object behind the focus 

D. diverging lens and place the object between the center and the focus 


  

27. Dioptric power of the lens is 4 D. The focal distance is 

A. 0.25 cm 

B. 40 cm 

C. 4 m 

D. 25 cm 


  

28. Index of refraction of some glass is 1,5. The speed of light in the glass is 

A. 1,5-times higher than in the vacuum 

B. 300 000 km/s 

C. 200 000 km/s 

D. 350 000 km/s 


  

29. Velocity of radioactive decay of given isotope 

A. can be increased or decreased chemically 

B. can be influenced thermally 

C. can be influenced mechanically (pressure, stress...) 

D. cannot be influenced 


  

30. The biggest usable magnification of optical microscope is approximately 

A. 20 

B. 200 

C. 2 000 

D. 20 000 


  

BIOLOGY
1. Specific cell-mediated immune reaction is ensured by  

A. phagocytosis and pinocytosis 

B. plasma cells 

C. T lymphocytes 

D. B lymphocytes 


  

2. In a population with two alleles for a particular locus B and b, the allele frequency of B is 0,7. What would be the frequency of heterozygotes if the population is in Hardy-Weinberg equilibrium? 

A. 0,7 

B. 0,21 

C. 0,49 

D. 0,42 


  

3. Which gas was probably least abundant in the early atmosphere? 

A. NH3 

B. CO 

C. CO2 

D. O2 


  

4. Mosquitoes of the Anopheles genus transfer to man the germs of  

A. spotted fever 

B. sleeping sickness 

C. plague 

D. malaria 


  

5. In sexual reproduction 

A. the zygote is usually haploid 

B. gametes are usually haploid 

C. the chromosome number is reduced during mitosis 

D. gametes are usually diploid 


  

6. Menopause means 

A. the absence of the first menstruation in puberty 

B. the absence of menstruation during pregnancy 

C. the time when a woman s ovary ceases to release an ovum every four weeks and she is no longer fertile 

D. the temporary absence of menstruation 


  

7. The facial part of the skull does not include the bone 

A. zygoma 

B. lacrimal 

C. temporal 

D. ethmoid 


  

8. Tissue is the system of many cells which have 

A. the same structure and the one main function 

B. a different structure and a different function 

C. the same structure but different functions 

D. a different structure but the one main function 


  

9. Which of the following agents does not change allele frequencies? 

A. mutations 

B. panmixy 

C. migration 

D. genetic drift 


  

10. When both the mother and her child have the blood group 0, paternity is excluded in a man having the blood group 

A. AB 

B. A 

C. B 

D. 0 


  

11. Viruses are 

A. noncellular organisms, they reproduce inside as well as outside the cells 

B. no answer is correct 

C. fewcellular organisms, they reproduce inside the cells 

D. cellular organisms, they reproduce by binary division 


  

12. The synaptic transmitter of the parasympathetic nerves is 

A. acetyl choline 

B. adrenaline 

C. aldosterone 

D. noradrenaline 


  

13. Realization of natural selection is by the appropriate selection of  

A. phenotypes and genotypes 

B. karyotypes 

C. genomes and karyotypes 

D. phenotypes and karyotypes 


  

14. Active transport of compounds through plasma membrane is ensured by  

A. phospholipids 

B. glycolipids 

C. concentration gradient 

D. proteins 


  

15. Paleontological findings of the genus Australopithecus come from the  

A. South Europe 

B. South and East Africa 

C. South America 

D. South-East Asia 


  

16. In which process of proteosynthesis takes part tRNA? 

A. reverse transcription 

B. replication 

C. translation 

D. transcription 


  

17. The end product of organic mass decomposition is 

A. simple anorganic compounds 

B. simple organic compounds 

C. no answer is correct 

D. humic acids and water 


  

18. Anaerobic glycolysis occurs in  

A. cytoplasm only 

B. plastids when the light is absent 

C. procaryotic cells only 

D. cytoplasm and mitochondria 


  

19. Protozoa belong to the kingdom 

A. animalia 

B. procaryote 

C. fungi 

D. protista 


  

20. Gene expression process includes 

A. transactivation 

B. transformation 

C. transcription 

D. transduction 


  

21. When both parents have the blood group AB, what is the probability of them having a child with blood group A? 

A. 25% 

B. 100% 

C. 75% 

D. 50% 


  

22. Phospholipids represent structural molecules in the cell of  

A. mitochondria membranes 

B. myosin 

C. cytoskeleton 

D. spindle 


  

23. In the F2 generation of a dihybrid cross 

A. if the loci are unlinked four phenotypes appear in the ration 9:3:3:1 

B. if the loci are unlinked two phenotypes appear in the ratio 3:1 

C. if the loci are unlinked three phenotypes appear in the ratio 1:2:1 

D. if the loci are linked four phenotypes appear in the ratio 9:3:3:1 


  

24. As humans diverged from other primates, which of the following is thought to have appeared first? 

A. language 

B. toolmaking 

C. an erect stance 

D. an enlarged brain 


  

25. Trypsin is produced in  

A. liver 

B. pancreas 

C. intestine mucosa 

D. gastric mucosa 


  

26. In DNA recombinant technology the vectors used are 

A. mitochondria 

B. bacteria 

C. plasmids 

D. all answers are correct 


  

27. Always present in the plant cell wall is 

A. chitin 

B. cellulose 

C. protein 

D. actin 


  

28. Complementary bases in RNA are for G-C-A-T in DNA 

A. C-U-T-A 

B. C-G-T-A 

C. C-G-U-A 

D. U-C-A-T 


  

29. The rate of metabolism is stimulated by  

A. thyroid hormones 

B. glucagon 

C. epinephrine 

D. aldosteron 


  

30. The active uptake of liquid compounds by the cell is called 

A. pinocytosis 

B. phagocytosis 

C. osmosis 

D. diffusion 


  

CHEMISTRY
1. Which of the following elements belongs to the alkaline earth metals? 

A. Mg 

B. Hg 

C. Na 

D. B 


  

2. Four protons, two electrons and five neutrons form: 

A. cation Be2+ 

B. atom Be 

C. cation Na+ 

D. cation B3+ 


  

3. Which of these symbols for atomic orbitals is incorrect? 

A. 1p 

B. 5s 

C. 2p 

D. 4d 


  

4. The unit of molar concentration is: 

A. kg.mol-1 

B. g/l 

C. mol 

D. mol/dm3 


  

5. Which of these chlorides is the least soluble in water? 

A. AgCl 

B. NaCl 

C. CaCl2 

D. BaCl2 


  

6. In what way do isotopes of an element differ? 

A. only in physical characteristics 

B. do not differ in either physical or chemical characteristics 

C. only in chemical characteristics 

D. in physical and chemical characteristics 


  

7. Which of the following acids dissociates the least in a water solution? 

A. H2CO3 

B. HNO3 

C. HCl 

D. H2SO4 


  

8. According to the Bronsted theory, PO43- is a part of which conjugated acid: 

A. H4PO4+ 

B. HPO42- 

C. H3O+ 

D. OH- 


  

9. Complete the following chemical equation:
a Cl2 + b NaOH = x NaClO3 + y NaCl + z H2O 

A. a = 3, b = 6, x = 1, y = 5, z = 3 

B. a = 2, b = 2, x = 1, y = 1, z = 2 

C. a = 1, b = 1, x = 1, y = 1, z = 1 

D. a = 4, b = 5, x = 3, y = 2, z = 2 


  

10. Which of the following salts is alkaline in water solution? 

A. NaNO3 

B. Na2SO4 

C. NH4Cl 

D. NaCN 


  

11. The concentration of hydroxide ion [OH-] in a solution is 10-10 mol/l. What is the pH and character of this solution? 

A. pH = 10.0; solution is basic 

B. pH = 10.0; solution is acidic 

C. pH = 4.0; solution is basic 

D. pH = 4.0; solution is acidic 


  

12. Which of these oxides is acid-forming? 

A. Na2O 

B. CaO 

C. CO2 

D. CO 


  

13. The oxidation number of atom P is equal five in: 

A. H4P2O7 

B. H3PO3 

C. HPO2 

D. H4P2O5 


  

14. How many grams of NaCl is need to prepare an 1.5 kg aqueous solution with a 5% mass concentration of NaCl? 

A. 75 grams 

B. 7.5 grams 

C. 50 grams 

D. 5 grams 


  

15. What is the molar concentration of NaOH in a solution of volume 0.1 dm3, which contains 3 grams of NaOH?
(Ar Na = 23; Ar O = 16; Ar H = 1) 

A. 0.75 mol/dm3 

B. 0,3 mol/dm3 

C. 0.624 mol/dm3 

D. 3 mol/dm3 


  

16. How many moles and atoms of iron represent 12 g Fe?
(Ar Fe = 56) 

A. 0.2 mol; 1.2 x 1023 atoms of Fe 

B. 11.2 mol; 6.7 x 1024 atoms of Fe 

C. 1 mol; 6.02 x 1023 atoms of Fe 

D. 0.1 mol; 3.1 x 10-23 atoms of Fe 


  

17. Under normal conditions what amount of oxygen occupies a 140 dm3 volume?
(Ar O = 16) 

A. 200 grams 

B. 140 grams 

C. 175 grams 

D. 100 grams 


  

18. Which of following compounds is poisonous for man? 

A. KCN 

B. K4[Fe(CN)6] 

C. NaCl 

D. H2CO3 


  

19. Which of the following is polycyclic aromatic compound? 

A. xylene 

B. benzene 

C. anthracene 

D. aniline 


  

20. Benzyl has the formula: 

A. C6H5 - CH2 - 

B. C6H5 - 

C. CH3 - CH2 - CH2 - CH2 - 

D. C6H5 - CO - 


  

21. Which of these compounds contains a chiral carbon? 

A. CH3 - CHOH - COOH 

B. CH3 - CH = CH - CH3 

C. CH3 - CH2Br 

D. CH3 - CH2 - CH2NH2 


  

22.  

	CH2 
	- 
	CH 
	- COOH  is:

	| 
	 
	| 
	 
	 

	SH 
	 
	NH2 
	 
	 


A. threonine 

B. serine 

C. cysteine 

D. methionine 


  

23. The process of forming fumaric acid from succinic acid is: 

A. alkylation 

B. dehydrogenation 

C. hydrogenation 

D. decarboxylation 


  

24. Salts of higher fatty acids are called: 

A. ethers 

B. soap 

C. esters 

D. alcohols 


  

25. Formula of acetone is: 

A. CH3 - O - CH3 

B. HC = CH 

C. CH3 - CO - CH3 

D. CH3 - CH2 - OH 


  

26. Which of following compounds contains three carboxylic groups? 

A. oxalic acid 

B. citric acid 

C. ethylene glycol 

D. propionic acid 


  

27. The reduction of acetaldehyde produces: 

A. CH3CH2OH 

B. CH3COOH 

C. CH3OH 

D. CH3COCH3 


  

E. Lactose (milk sugar) is composed of: 

F. -D-galactopyranose and -D-glucopyranose 

G. -D-glucopyranose and -D-fructofuranose 

H. -D-glucopyranose and -D-glucopyranose 

I. -D-galactopyranose and -D-fructofuranose 


  

28. When two alkyl groups are on the benzene ring, what is the maximum number of isomers possible? 

A. three 

B. two 

C. four 

D. only one 


  

29. Aniline is: 

A. primary amine 

B. secondary amine 

C. tertiary amine 

D. amide 

