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Optimization (Electronics)

Calculus 1 for Electronics Engineering Technology
Winter 2011
Instructor Emilie Richer

The charge flowing in an electronic device is given by g = 10£* - 20t, At what value(s) of t will g be a minimum or maximum?
State whether g is maximum or minimum. What is the value of g at that time?

The charge passing through a semiconductor junction is given by g = t*— 4t + 3. What is the value of gandtwhengisa
maximum or minimum? State whether g is a maximbm or minimum.

The charging voltage for a capacitor is given by v = 0.25t*— 2t + 5 V. Determine the amount of maximum or minimum

‘charge and the time at which it occurs. C= 0.1 puF {g = Cv)

If a capacitor C = 2 pF is being charged by v= £+ 4t +68 V, determine g and t when g is a maximum or minimum.
K

A current j = -£2/24 + 5t%/8 + 9t mA is flowing through an inductance L= 500 mH. Determma fy |Vingl, and ¢ for
maxlmum/mmlmum [ Vinal -

Repeat exercise 5-for a current i = -£°/8 + £+ 2 mA.

In a series RLC circuit excited by a smuscndal current whose angular velouty is ut, the magnitude of the impedance is given
by:

1] = 18 + (wL-1/{wC) ) 1

As w s varied, a phenomenon called resonance occurs when |Z] is a minimum. Determine the expression for w at
resonance.

The gain of a certain electranic amplifier is given by A = SDRL/(ZSD_O +R). For what value of R, i5 A a maximum? What is the
gain at this value of R ?

A rectangular apparatus box it to have a square bottom and is to contain 650 in’. Find its dimensions so as to use the least
metal for the box, including the cover.

During a certain interval the current in a resistor of R ohms is /= £/3 — t A. When does the minimum current flnw in the
resistor? After what time is the power in the resistor a maximum?

The charge transmitted through a circuit varied according to g = 4¢" — £ coulombs. After what time t In seconds did the
current reach a maximum in the negative sense?

if the circuit of problem 11-included al6-henry series inductor, what would have heen the greatest positive voltage
induced in the inductor?

The impedance Z (in Q) in an electric circuit is given by Z = [R* + {X —X)* ]* . If R = 25000 and X, = 15000, what value of Xc
makes the fmpedance a minimum? '

When two electric resistors Ry and R; are in series, their total resistance is 320. If the same resistors are in parattel their
total resistance is the maximum possible for two such resisters, What is the resistance of each?

The electric power P (in W} produced by a certain battery is given by P = 144¢/(r + 0.6)%, where r is the resistance in the
circult. For what value of r is the power a maximum?

Find the greatest current in an BRF capacitor if the applied voltage Is v = 250¢% — 200 volts.






