ENGR 12

Partl. Drills -- 1 point each

Assighment 1

SOLNS

( you can find answers to problems 1.1, 1.15, 1.17 in back of text)

1.1 How many coulombs are represented by these amounts of electrons:

(a) 6.482 x10"

(c) 2.46 x10"

(b) 1.24 x10"

(d) 1.628 x10%°

These are all negative because we are working with electrons:

(@) q=6.482x10"" x [-1.602x10™*°

C] =-0.10384 C

(b) q = 1. 24x10"x [-1.602x10™° C] = -0.19865 C
(c) g = 2.46x10" x [-1.602x10"° C] =-3.941 C
(d) q = 1.628x10%° x [-1.602x10™° C] = -26.08 C
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3) A solar panel puts out power based on the height of the sun and can be modelled by the equation

P=20t-1.667t" Watts, wheretistime in hoursfrom 0to 12 (representing 8am to 8pm)
il
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Power output vs time for 1 solar panel
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If a roof has 10 solar panels installed, how many kilowatt-hours of energy would be produced each day?

4) For each of the following Ideal Basic Circuit Elements, determine if it follows the Passive Sign Convention, and then

determine how much power is being absorbed or delivered by the element.
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Part Il. Assisted Problem Solving — 2 pts each

1.15 ) 3
The current entering the | . q= Iidt = J. 3e 2t = —" et
positive terminal of a + |9 (a) 0 2

. .o -2 -

deviceis i(t)=3e A andthe - _ _1.5(9 4 _1)=

voltage across the device is 1.4725 C

v(t)=5di/dt V.

(a) Find the charge 5di
delivered to the device (b) V= dt
Sli)etween t=0andt=2 p:vi:—90e“”W

(b) Calculate the power
absorbed.

(c) Determine the energy
absorbed in 3 s.

0

= —66”'(5) = —30e™

3

—90

(©) W=Ipdt=-90jje'4t dt = —_225]
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1.17) The figure shows a circuit with five elements. If
p, =—205W, p, =60W, p, =45W, p, =30 W,
calculate the power ps received or delivered by ps = 205 — 135 = 70 W
element 3.

Y p=0 —>-205+60+45+30+p;=0

Thus element 3 receives 70 W.

Part lll. Unassisted Problem Solving — 3 points each

7) One way of checking your circuit solutions is to take your solved circuit variables and verify that the total power
delivered = the total power absorbed (conservation of energy principle). For the following circuit, make a table entry for
each circuit element and calculate the power associated with it (and whether absorbing or generating power). When
you have finished, a) find the total power delivered by the circuit elements that are delivering power, b) the total power
dissipated by those elements absorbing power (and verify they are equal).
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