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Consider the electroosmotic flow of NaCl solution in a slit microchannel with half height, ℎ = 50𝑛𝑚 and wall 

𝜁-potential 0.05 V under the influence of an external electric field of 1000 V/m acting along the axis of channel

(𝑥-axis). The bulk ionic concentration of NaCl solution is 1𝑚𝑜𝑙/ .  Consider the mid-plane of the microchannel𝑚3

 as the x-axis. Find the electric potential, 𝜓 at 𝑦 = 5𝑛𝑚.  The required electrokinetic parameters for all subsequent

 problems can be taken same as in Week 5 assignment.

A) 6.405 × 𝑉10−4

B) 12.91 × 𝑉10−4

C) 6.405 × 𝑉10−3

D) 3.202 × 𝑉10−4

A) 6.405 × 𝑉10−4

Obtain the velocity along the x-axis i.e., u at 𝑦 = 5𝑛𝑚 for the problem 1.

A) 3.4324 × 𝑚/𝑠10−5

B)  − 3.4324 × 𝑚/𝑠10−5

C) 6.8648 × 𝑚/𝑠10−5

D)  − 6.8648 × 𝑚/𝑠10−5

B)  − 3.4324 × 𝑚/𝑠10−5

Find the volumetric flow per unit width for the problem 1.

A)  − 5.6056 × /𝑚𝑠10−12
𝑚3

B)  − 5.6056 × /𝑚𝑠10−10
𝑚3

C)  − 1.4028 × /𝑚𝑠10−12
𝑚3

D)  − 2.8056 × /𝑚𝑠10−12
𝑚3

D)  − 2.8056 × /𝑚𝑠10−12
𝑚3

Find the current density at 𝑦 = 5𝑛𝑚 for the problem 1.
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A) 4.251𝐴/𝑚2

B) 12.7673𝐴/𝑚2

C)17.03𝐴/𝑚2

D) 8.519046𝐴/𝑚2

B) 12.7673𝐴/𝑚2

Solve the following electroosmotic flow of 1𝑚𝑜𝑙/  NaCl solution in slit microchannel of channel half hieght,𝑚3

 h=50 nm under the influence of an external electric field of 1000 V/m acting along the axis of the channel

 (x-axis). Consider the mid-plane of the microchannel as x-axis. Here the surface potentials are given as : 

𝜓 = = 0.1𝑉  at 𝑦 = ℎ and 𝜓 = = 0.05𝑉  at 𝑦 = −ℎ.  Find the electric potential, 𝜓 at 𝑦 = 5𝑛𝑚.𝜁1 𝜁2

A) 2.2336 × 𝑉10−3

B) 1.1134 × 𝑉10−4

C) 1.1134 × 𝑉10−3

D) 2.2336 × 𝑉10−4

C) 1.1134 × 𝑉10−3

Find the axial velocity 𝑢 at 𝑦 = 5𝑛𝑚 for the problem 5.

A)  − 5.31185 × 𝑚/𝑠10−5

B) 3.2156 × 𝑚/𝑠10−4

C)  − 6.4312 × 𝑚/𝑠10−5

D) 6.4312 × 𝑚/𝑠10−4

A)  − 5.31185 × 𝑚/𝑠10−5

 Calculate the volumetric flow per unit width for problem 5.

A)  − 1.41516185 × /𝑚𝑠10−12
𝑚3

B)  − 4.20845 × /𝑚𝑠10−12
𝑚3

C)  − 1.41516185 × /𝑚𝑠10−10
𝑚3

D) − 5.6606474 × /𝑚𝑠10−12
𝑚3

B)  − 4.20845 × /𝑚𝑠10−12
𝑚3

Find the current density at 𝑦 = 5𝑛𝑚 for the problem 5.

A) 0.988678464𝐴/𝑚2

B) 4.9434𝐴/𝑚2

C) 13.1𝐴/𝑚2
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D) 19.7734𝐴/𝑚2

C) 13.1𝐴/𝑚2

Consider a combined electrosmosis and pressure driven flow of 1𝑚𝑜𝑙/  NaCl electrolyte solution in a slit microc𝑚3

 of half channel height h = 50 nm under the influence of an external electric field of 1000 V/m acting along the ax

 the channel along with a constant pressure gradient (dp/dx) along the length of the channel. Consider the mid-pla

 of the microchannel as the x-axis. The channel wall 𝜁-potential is 0.1 V. The constant axial pressure gradient is 

= −0.36𝑃 𝑎/𝑚.  The axial velocity, u at y = 10 nm is 
𝑑𝑝

𝑑𝑥

A) 6.8292 × 𝑚/𝑠10−5

B)  − 6.8292 × 𝑚/𝑠10−5

C)  − 3.4146 × 𝑚/𝑠10−5

D) 3.4146 × 𝑚/𝑠10−5

B)  − 6.8292 × 𝑚/𝑠10−5

Find the volumetric fluid flow rate per unit width for the problem 9.

A)  − 5.61 × /𝑚𝑠10−5
𝑚3

B) 1.112 × /𝑚𝑠10−5
𝑚3

C) 5.61 × /𝑚𝑠10−5
𝑚3

D)  − 2.805 × /𝑚𝑠10−5
𝑚3

A)  − 5.61 × /𝑚𝑠10−5
𝑚3
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