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Fig.2  Effect of rotation on primary velocity profile u(M = 10.0, ¢t =1,8, = 5.0, 8, = 1.0)

0
-0.05(}
-0.10f
v ““ v
-0.15} |
~0.20}

0 02 04 06 08 10

Z
(a)K = 0 (b)Y K = 1

B3 JEiExt AR v BN (M = 10.0,1=1,8, =5.0,8, = 1.0)
Fig.3  Effect of rotation on secondary velocity profilev(M = 10.0, ¢ =1, 8, =5.0, 8, = 1.0)



T B Hall F1E8 15 #% L I BY e 5 i A 7E -5 e (1 AR SE R {E 4514 T 9 MHD Couette i 51 385

3.2 Hall B KIS NG

B 4(a) ATRAEBL, 2 K = 0 B, EFHEE u FiZE Hall HLFEAGIERIMIE A (HRE MK =1
BF IEOLIEARS, WL 4 (b) 33X TE R B AE XS T 88 2 A [ i 45 2R, BB DFRIE 5 (a) &
B, FET T T — BB AT AR AL | B Hall SR8 K, SR AR o (S IRAR /N, Bl A
WA ALY 2 > 0.1 LUE,BE#E Hall 500K, SEOR A3 E o SEMI K. HE S5(b)
AL UL TEETE AT RS AR o R RS Hall HLUR R3S MK, DUS SO, B2
Fr kA L RE T SXEHE Hall HURXTRAE ST G B2 T

1.0 ——— 1.0
0.8 0.81
( | 5/
R\ 4
0.6 0.6f 3
2
u u
0.4 0.4f
0.2f 0.2t
‘ 08 1.0 %02 04 06 08 10
z
(a) K=0 (b)K =1
B4 FHETHBE, Hall X ERGEE o (52MW (M = 10.0, 2 =2.0,¢=1.0,8, = 1.0)
Fig.4 Effect of Hall current in the presence of ion-slip on primary velocity profile u
(M =10.0,02=2.0,:=1.0,8, =1.0)
0
0.08F
-0.02
0.04
-0.06
v v
0
-0.10 \
\ -0.04¢
-0.14 . R A ‘ R
0 0.2 0.4 0.6 0.8 1.0

V4
(a) K=0 (b)) K =1
B 5 HETHBE, Hall BEFEXTRAEREE o (5ZW (M = 10.0, 2 =2.0,¢=1.0,8, = 1.0)
Fig.5 FEffect of Hall current in the presence of ion-slip on secondary velocity profile v

(M =10.0,02=2.0,1=1.0,8 =1.0)

3.3 BFBEBHIIE

BEFEESEEmE 6 FE 7 FrR. B E 6 TLLUE IR, i A T T AR E e B,
TR u B IR SR R R (WL 6 (a) ) 5 MGG AR TR 301 B [ 2 I, 32 3 2
JE u BEES 51 SR04 R8N (WL 6 (b) ). &7 (a) WTLUAER, 2 K = 0 I, 7R3 18 1 i
B AR o A SERER B S EUR KINTEN , AER TS B IR AR o (i (A T
SRR, I 7(b) WAL B, M K = 1 B B FSH00 K, S SEBORAEERE o 10/,



386 B-K-7Zxmy C-A- P

1.0 1.0
0.8+ 1 0.8F
0.2,0.3,0.4,0.5,0.6,0.7,0.8,0.9,1.0
0.6+ 1 0.6F
u u
0.47 1 0.4F
0.2+ 0.2,0.3,0.4,0.5,0.6,0.7,0.8,0.9,1.0 - 020
0 0.2 0.4 0.6 0.8 1.0 0 0.2 0.4 0.6 0.8 1.0
z z
(a) K=0 (b)K =1

Bl6 BTHEBITEREEw i (M =10.0,2=2.0,t=10,8, =5.0)
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Fig.9 Effect of Hall and ion-slip currents on the resultant skin friction atz = 1 (2 = 2.0, M = 10.0, ¢t = 1.0)
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Time-Dependent MHD Couette Flow of a Rotating
Fluid With Hall and Ion-Slip Currents

Basant K. Jha, Clement A. Apere

( Department of Mathematics, Ahmadu Bello University, Zaria, Nigeria)

Abstract: The unsteady MHD Couette flow of an electrically conducting fluid in a rotating sys-
tem was investigated taking Hall and ion-slip currents into consideration. The derived funda-
mental equations on the assumption of small magnetic Reynolds number were solved analytical-
ly by employing the well known Laplace transform technique. A unified closed form expressions
for the velocity and the skin friction for the two different cases of the magnetic field being fixed
to either the fluid or to the moving plate were obtained. The effects of the various parameters
of the problem on the velocity and the skin friction were discussed through graphs. The result
obtained revealed that the primary and the secondary velocities increases with Hall current. An
increase in the ion-slip also led to an increase in the primary velocity but decreases the seconda-
ry velocity. It has also been shown that the combined effect of the rotation, Hall and ion-slip

parameters determine the contribution of the secondary motion in the fluid flow.
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