Engineering in the Kitchen Homework 1
Reflection page due Wednesday October 1, 11:59pm on Canvas

Problem 1: Wrong on the Internet

This snippet appeared in the news a few years ago when I lived in California:

SAN JOSE — Safety workers from the Santa Clara Valley Transportation Authority knocked on
doors Friday along the 10-mile BART (Bay Area Rapid Transit) extension from Fremont to San
Jose to warn residents that the tracks are now fully energized and can be lethal if touched.

Now, people should consider the 10-mile stretch to be flowing with 1,000 volts of electric current
at all times. Exposure to 42 volts of direct current can be lethal, according to VTA.

(a) What is wrong with this article?

(b) Rewrite the second paragraph to be more accurate, while maintaining readability by a non-technical
audience.

Problem 2: Heating element

The “bake” heating element in my oven is powered by a 240V circuit and has a resistance of 20). How
much electrical power does it dissipate (i.e., turn into heat) when it is on?



Problem 3: Rice cooker

My rice cooker has two heating elements, wired as shown:
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(a) In cooking mode, the switch is closed (by pushing down the ”cook” lever on the front of the cooker).
How much power does it consume?

(b) When all the water boils off, the rice is done, and the switch opens. How much power does the cooker
consume in warming mode?

The way the switch opens is very clever — see the video on the course website if you want to know all the
details of how this works!



Problem 4: Phone chargers

You might have heard the recommendation to unplug your phone charger from the outlet when you’re not
using it to save energy, because it consumes power even when it’s not charging a phone. To measure exactly
how much, I put a 10k{2 resistor in the circuit between my “TurboPower” phone charger and the wall outlet.
Using my multimeter carefully, I measured 2.9V across the resistor.

(a) Draw a schematic of the setup, and label the circuit quantities you know.

(b) How much current is flowing into the charger?

(¢) How much power does the charger consume? Hint: Don’t accidentally calculate the power consumed
by the resistor!

(d) Based on what you’ve learned so far in this course, is unplugging the charger a worthwhile way to save
energy? (Obviously it will save some energy, but does it matter?)



Problem 5: Designing a toaster oven

Bottom Line Electronics, Inc. has hired you to design a dirt-cheap toaster oven. It should have two heating
modes: “Bake” turns on the bottom 600 W heating element, and “broil” turns on the top 720 W heating
element. Draw a schematic for this oven, labeling resistances as appopriate.

Challenge: Add a lamp which turns on when either of the heating elements is on. You can use additional
components if you need to, but remember that this is supposed to be a dirt-cheap toaster oven. Note: This
is actually pretty tricky, so don’t waste time on it if you’re stuck. We are happy to chat about it if you have
questions or want to talk through ideas!



