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Unit 11 - Week 9

Course outline

Assignment 9

The due date for submitting this assignment has passed. Due on 2019-10-02, 23:59 IST.
As per our records you have not submitted this assignment.

How to access the portal?

Week-0
Week 1 Only Q.3 may have more than one correct answer.
1)  Which one of the following indicates 'vortex advection’ in N (k) term of the dynamical equation of vorticity (in Fourier space)? 1 point
Week 2
Week 3
Week 4 i (k- u(p)}wiq)
p
Week 5 .
i ¥ (p - o) uk)
p
Week 6
i > {k - u(q)}w(p)
Week 7 P
Week 8 i ¥ {k - o(q)ju(p)
p
Week 8 Mo, the answer is incorrect.
acore: 0
Lecture 33: Enstrophy Accepted Answers:
Spectrum and Flux ;—E[k - u(q) }o(p)
Lecture 34: Two-dimensional g
Turbulence _ ) _ ) ) _ : )
2) Which one of the following represents the evolution equation (in terms of combined enstrophy transfers) of modal enstrophy E.(k')? 1 point
Lecture Slides
. . d - -
Quiz : Assignment 8 EEm[k'] = S (K'|p, q) + S™(K |p, Q)

Assignment 8 Solution

Feedback For Week 09 %‘E':”[k'] = —5*(K'|p, q) — S*(K'|p, @)

ﬂ' T T
Week 10 - Eu(K') = =5*(K'|p, @) + 5“(K'|p, q)
|'.'|| . =
Week 11 —E, (k') = §°(K'|p,q) - S™(K'|p, q)
Mo, the answer is incorrect.
Week 12 Score: 0
Accepted Answers:
i - d - -
Live Session Iﬂm[k'j = §5(K'|p,q) + 5(K'|p, q)
R 3) ldentify the correct expression/expressions about combined enstrophy transfer/ transfers. 1 point

Sk’ |p,q) + S™(plk', q) + S (g|k’,q) =0
Sk |p,q) + S™(plk',q) + S™(q|k'.q) # 0
S (k'|p,q) + S (plk’, q) + §**(g|k’,q) =0

So(k'|p,q) + 5™ (p|k’, q) + 5"”(q|k’,q) # 0
Mo, the answer is incorrect.
Score: 0

Accepted Answers:
Sk |p,q) + S™(plK', @) + 5(q|k',q) # 0
S (k' |p,q) + ™ (p|k’, q) + §“(q|k’,q) =0

4] Consider the two-dimensional velocity field: 1 point
u = (=2siny — v2sinfx + y), 2sinx + v2 sin(x + 1)),
and the triad combinationk’ = (—=1,-1),p = (1,0 andg = (0, 1). Calculate the amplitude of the voriticty Fourier mode for the
wavenumber k' = (-1, -1).

(0,0, v2)
(0,0, —v/2)
(1,0, 2)

none of the above

Mo, the answer is incorrect.
Score: 0

Accepted Answers:

(0,0, v2)

5) Calculate mode to mode enstrophy transfer S (k' |p|q) for Q.4. 1 point

Mo, the answer is incorrect.
acore: 0

Accepted Answers:

0

6) For three-dimensional hydrodynamic turbulence, enstrophy spectrum E (k) = 1 point
[Mote: E, (k) is kinetic energy spectrum.)

kE,(k)
Mo, the answer is incorrect.

score: 0
Accepted Answers:

k* E, (k)

7) According to Kraichnan's theory of two-dimensienal hydrodynamic turbulence, in K <k regime, kinetic energy spectrum E,(k) ~: 1 point

none of the above

Mo, the answer is incorrect.
Score: 0

Accepted Answers:
k=513

8) According to Kraichnan's theory of two-dimensienal hydrodynamic turbulence, in K > ky regime, enstrophy spectrum E, (k) ~: 1 point

k—i-"j
k—i!l

k_l
none of the above

Mo, the answer is incorrect.
score: 0

Accepted Answers:
k- 1

9) Ink > ky regime, enstrophy dissipation wavenumber kg :p is: 1 point
[Mote: €., and &, are the enstrophy and energy dissipation rates]

(%)

Mo, the answer is incorrect.
acore: 0

Accepted Answers:
1

Eq

YV

10) In 3D hydrodynamics, enstrophy is expected to increasae. Which term of the dynamical equation of vorticity {in real space) is mainly responsible for 7 point
this?

(@ - Vu
(u- Viun
(u - Viw

Viu
Mo, the answer is incorrect.

Score: 0

Accepted Answers:
(@ -V



