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General instruction[s):

Assume data wherever necessary

Use four decimal places of accuracy, unless otherwise stated.

Course Outcomes:

C03: Select suitable numerical regression and interpolation technigues for data analysis.

CO4: Compute numerical integration and optimization.

C05: Determine the numerical solution for ordinary and partial differential equations.
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The rheolopgical properties of a particular suspension can be 10 Al U=

| approximated using a power law model and represented by the }

1
[ollowine euation.

| T =ky"

where, Twis shear stress at wall in N/m?, y is the shear strain rate in
51 k is the consistency coefficient and n is the flow behavior index
Experimental data of shear stress vs. shear strain rate is given in the

following table.

|
|F."n>:|.'.' Strain Rate.y, 51| 1 | 5 10 | 15 | 20| 25

| Chpar Stress. Tw N/m? | 0.5 | 4 11 20 | 31 G

Apply suitable regression method to determine the consistency

coefficient and the flow behavior index. ldentify the given non-
newtonian Muid and determine the shear stress when shear strain |

rate nf 23 s}

Velocity of a free-falling parachutist with respect to fime is given in
the following Table.

| 1, (seconds) |n | « 6 e ||

v, [m/s) |-;| 128 |2 3 156 | 399 |43z

Compute the distance of fall of the parachutist between the fime 0 and

9 seconds using multiple application trapezoidal method and
almpson’s method.
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The simple resistor circull =R
| contains thres fixed

resistors and one

adjustable  resistor  as
|5h-.:-'.~.'|1 in the figure. The
| values for the parameters

e V=80V, Ry =9 I,

6L and Ry =4 0 e

Br= — oy
: 5 g derive orm
| The expression for power for the circult cab he derived from

I-"'Il!I-"'..' suitable 1-D unconstrained optimizatlion method that

£ 1 ; - i
maximizes the power transler across the tepminals | and £ by
changing the valie of the adju ssistance Ra over the range lrom

n A - = 45,
| 001to 10 1L Solve for the specified error, £ = a.
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A small refinery receives up to 120 m” of crude [eed per

100 production hours avallable per we k. On-site total storage
| capacity is unlimited. Profit per tonhe and resource Usage per tonne

__ Product :
| Regular | Premium Ethanal-
Unleaded Unleaded Blended
R e {F) | (E}
H 7

method
| Formulate a model (differential equation) of a falling parachutist
[ using Mewton's sed ond law, The two forces acting on the parachutist
are the downward pull of gravity Fo and the upward force Fo due to
drag as a second-order rate resistance (i.e. Fo = -ov*). The drag

coelMicient, c, is 0.225 kg/m and the mass of the parachutist is 68 kg.

|.'.I.|'||'||'||' FEuler method to determine the time and velocity for 10

seconds. Initial Condition: At time t= 05, velooity, v =0 m/s [Le v{0)
=(1). Take time step as 2 5 (At=2) and g = 9.81 m/s!.
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