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[Questions I and 2 are Mandatory.

Answer any 3 of the remaining Questions. The second rightmaost

column indicates the COs (course learning outcomes of the course) with respective Bloom s level. and the

Ql.

L

“ inductances, L1 and Lz’ and the relation is L. =

rightmost column indicates the assigned marks. |

A circuit is designed such that the total inductance L i dependent upon two of the CO-2 ¥
g

C(3)

L42L 45
3 The current through the

€q UL

equivalent circuit is calculated by I = « (Ll + Lz)z; where o = 0.003 AH ™% and the

8 L 1 2
stored energy in the circuit is W = ¥ § Leql . Here, L and L , are related to each other,
and the following data table has been found:

L (Henry) |2 4 6 8 10

12

Lz(H enry)

3.6

6.6

12.1

22,1

40.2

732

Using exponential curve fitting, calculate L , and thus compute tl:ic energy stored in the
circuit when L, = 3 Henry. If the actual value of the energy is 0.065 J , then calculate

_—

the absolute error and relative error.

Al5.0H ind ;
data Jogger records the voltage v

in a DC motor starter circuit experiences a volta
(t) every 0.1 seconds.
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ge¢ surge. A high-speed C0O-2 &
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C(yy

Time, t (5) 0.0
Voltage, v(V 0.0
148 $ = : Ty RN |
the initial current i(0) = 0 A. Use Simpson’s % Rule to compute the int
Assum: from t = 0 to 1-= 0.6s also calculate the instantaneous ¢ _._noc.g@ :j
Yomfmeous power P((Iﬁ)g If the exact value of P(0.6) is 244.2543 W, deloralne the
'"Sr.--—--"'l:cnwgc grror of your calculated power value -
pe

;‘£-=x+y,

Given, 4t

v e
3@

without eliminating the parameter t, calculate x(0.2) and y (0.2) using Eule,g method
with step size h = 0.1

—

CO-1 §
C(3)

—:,tl=x—y, x(0)=1, y(0)=0
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captures and releases i :
uniform intervals of heier(‘)gj(;éDurmg o T o et ) ey £ €
~—2=5. To ensure the motor controller operates within| safety

limits, determine the i
using Newton’s Babkwmzt?ma“eolls power P(t) delivered by the capacitor at t =*0.19 s
ard Interpolation and Differentiation formulas..

4. In an Electric Vehij
) chicle (EV) fCgenerative braking system, a 50 F supercapaci't% bank CO-1 8

Time, t (s) 0.10 0.1
: 0.14 0.16 0.18 0.20 ,
Voltage, v (V) | 12.000 11.536 [ 11.090 10.661 10248 | 9.851

.~

/Q/ A differential equation is defined by: y-x*+y=0, y(0)=1 co-1 8

. I C@3)
Using the second-order Runge—Kutta method with step siz}‘t—ogcalculat y (0.3). i

Q6. A water flow experiment measures the height of water in a tank over time. The recorded CO-1 6+2

g data are as follows: C(3)
Time t (s) 0 1 2 3 4 3
Water Height h (cm) 2 8 14 27 41 61

i. Identify a seconid-degree polynomial to model the water height as a function of time.
ii. Using tl}e polynomial, compute the water height att:_l.—S_E.,
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