Nano exam SS2019

1. Reduce the size of a system by a factor 10. How does the surface to volume ratio increase?
a. By sqrt(10)
b. By 10
c. By 100
d. By 20
2. Person (lengthsscale 1m) swimming with 1m/s in water. What is the Reynolds number?
a. 0
b. 1
c. 103
d. 106
3. Tube with squared crossection h=100nm and length l=1µm. QEO = …
What is Δp? (formula for Q was given, have to solve it for p)
a. …
4. What is the Debye length?
5. Calculate zeta-potential with U=1V, l=… (all given)
6. Membrane bending: Membrane is formed to a vesicle with bending rigidity 10kbT, vesicle later has a radius R = 10µm
a. 0 kbT
b. 120 kbT
c. 250 kbT 
d. 320 kbT
7. Children room, 100 toys, 10m² and a box with 1m². Calculate ΔA (with U neglected)
a. 10-18 J
b. 10-19 J
c. 10-20 J
d. 10-21 J
8. WLC with additional angle ß <180°. Which answer is wrong?
a. If P>>L
b. For ß=0 the extended WLC is the same as the WLC
c. ..
d. The end-to-end distance is always shorter for the WLC with additional kink ß
9. Two energy states (1 and 2) with ΔU = 0.7 kBT. How is the ratio between p1 and p2?
a. P2= 0.5 P1
10. Pictures of concentration distribution  how does it change over time 
a. Curve becomes broader and flatter
11. How long does it take for ink to diffuse 10 cm? D=10-10m²/s (no formula given?)
a. 2h
b. 2 days
c. 2 months
d. 2 years
12. [bookmark: _GoBack]DNA monomers in water at room temperature, 10.000 base pairs, radius of gyration r= 200 nm, calculate diffusion constant
13. The motor protein myosin V hydrolyses one ATP molecule to perform a step with l = 35 nm and ΔG= 20 kBT. How is it moving when a force of 1 pN is acting against it?
a. moving forward with max. velocity
b. moving forward but slower
c. dragforce = stall force
d. moving backwards
14. rubber band extended with some force. How does it change for higher temperature?
a. End-to-end distance increases
b. End-to-end distance decreases
c. Persistence length increases
d. “Spring constant” decreases
15. Spaghetti: calculate persistence length for cooked and raw spaghetti with E= 1GPa and 1MPa, r = 1 mm
16. Pictures of drops on surface: Which of the drops is superhydrophobic?
17. Question about elasto-capillarity of cell and soft material. Formula given, just had to fill in 

