
SCIENCE QUESTIONS FOR MANCHESTER TEAM SELECTION FOR UNIVERSITY CHALLENGE 2022/2023 

1. What nine-letter word is the general term for the process in which particles move from a region of higher 

concentration to a region of lower concentration, which in water is called osmosis, and which in gases is 

described by Graham's Law? 

2. The Second Law of Thermodynamics states that which quantity, symbolized 'S', never decreases in a closed 

system? 

3. Column, thin-layer, flash, gas, and high-performance liquid are all varieties of which technique for 

separating and analysing complex mixtures, whose name comes from the Greek word for 'colour'? 

4. In physics, both redshift and blueshift are examples of which effect, the change in a wave's frequency due to 

its relative motion, an everyday example of which can be perceived in sirens on moving vehicles? 

5. The name of which Italian scientist is given to the organelle which contains flattened sacks of membranes 

called cisternae, which modifies proteins synthesized by ribosomes? 

6. Which quantity, that measures a fluid's resistance to flow, comes in kinematic and dynamic forms and is 

constant for Newtonian fluids? 

7. The name of which German-born British biologist, physician and biochemist is sometimes given to the 

metabolic cycle taking place during cellular respiration that generates energy through the oxidation of acetate, 

for whose identification he received the Nobel Prize for Physiology or Medicine in 1953? 

8. What two-word term is used for the quantity whose derivative with respect to time is torque, and of whose 

conservation Kepler's Second Law is partially a consequence? 

9. Which compound, used in the Ostwald process to produce nitric acid and commonly used in the production 

of fertilizers, has a chemical formula of NH3? 

10. What two-word term is used to describe the region around a black hole at which gravitational forces 

become so strong that nothing can escape the pull of the black hole? 

11. Which property can be calculated only for square matrices, and for a 2x2 matrix is equal to the product of 

the top left and bottom right values minus the product of the bottom left and top right values? 

12. With uses which include the purification of ethanol, and a fractional variety which is used in oil refineries, 

what name is given to the laboratory technique in which substances are separated by differences in boiling 

point? 

13. Developed in the 1870s by its namesake American physicist, what three-word term describes the amount 

of work obtainable from an isothermal, isobaric thermodynamic system? 

14. Which protein, composed of four sub-units centred around iron, is the main structure that carries oxygen 

in our blood, a process which can be inhibited (with fatal results) by the protein's strong affinity for carbon 

monoxide? 

15. Postulated by Niels Bohr to exist in discrete, quantized states, which particle was discovered by J.J. 

Thomson in 1897 and exists in its namesake 'shells' surrounding atoms? 

16. What name is given to compounds that are composed of repeating structural units, natural occurring 

examples of which include cellulose and starch, with synthetic examples including kevlar and nylon? 

17. In quantum mechanics, what name is given to the principle, first introduced in 1927, which states that the 

position and momentum of a particle cannot both be measured to a certain precision? 

18. What name is given to the group of chemical compounds, which typically have pleasant, fruity aromas, 

derived from an acid (organic or inorganic) in which at least one –OH hydroxyl group is replaced by an –O– 

alkyl (alkoxy) group? 



19. What name is given to the phenomenon whose angular resolution through a circular aperture is given by 

1.22 times lambda over D and whose near-field variety is described by the Fresnel equations, the phenomenon 

occurring when a wave encounters an obstacle or opening? 

20. Of the seven unsolved problems in mathematics that were listed by the Clay Mathematics Institute in 2000 

as 'Millennium Prize Problems', the only one to have since been solved is which French mathematician's 

namesake conjecture, that 'every simply connected, closed 3-manifold is homeomorphic to the 3-sphere', 

originally put forward in 1904? 


