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Name: __________________________     Date: _____________                    Class Period: ______
[bookmark: _99ghhujebs1w]
[bookmark: _dg96kisyzazg]For this exam, show all work. Answers without any work will receive a zero for that problem. If you need to use an extra sheet of paper for work, indicate on this document that you have done so. 
1. [bookmark: _g8g7dtaqh7sd]Find the following quantities for the below graph: (5 points)
a. [bookmark: _vqvfu1civwb8]Frequency = 
b. [bookmark: _v8sizu6r5yut]Peak Voltage = 
c. [bookmark: _jwp1jpgnt80o]Peak to Peak Voltage = 
d. [bookmark: _qw6tta6c3v]Average Voltage = 
e. [bookmark: _diknollqbc1n]Root Mean Square Voltage =
[bookmark: _d4f8092378jp]10V
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[bookmark: _plmdsz91yqjv]Figure 1: Voltage over time graph
[bookmark: _4978zw86ozf2]
[bookmark: _q3kyt3tqztuw]
[bookmark: _o586jbt92kgi]
[bookmark: _jp424hyzl297]
[bookmark: _ptgk7jc9h4az]
[bookmark: _33clgutbqnbj]
2. [bookmark: _a2yuxpqzgc4c]Find the equivalent resistance of Figure 2 below: (5 points)
a. [bookmark: _up88y5j1cj54]R=
[bookmark: _wjovuj46pqy7][image: ]
[bookmark: _90i4av3fjvf9]Figure 2: Equivalent resistance figure
[bookmark: _wkzn3o8vx3yy]
[bookmark: _iecr1frmct5x]
[bookmark: _8wx42h1glnoj]
[bookmark: _vtc4c0ojavof]
[bookmark: _fgfgfhvzk4f]
[bookmark: _gam3y4nby2pi]
[bookmark: _ey5u2lsxaj3y]
[bookmark: _o863pvx73jvf]
[bookmark: _z77i5tgikyix]
[bookmark: _ip45zyotzkd5]
3. [bookmark: _mwtghogiwwlr]Draw the electric fields produced by Figure 3 below: (3 points)
[bookmark: _7ktni1qlxw19]+
+
+
-
-
-

[bookmark: _t509a2p76f6o]Figure 3: Electric field question
[bookmark: _gdq6n0ndkdi2]
[bookmark: _o0b53pn4miz]
[bookmark: _5tohmx306gnk]
4. [bookmark: _a73ml29kkg9m]Draw the magnetic field lines for Figure 4 below: (2 points)
[bookmark: _kilsdixhf67f]N
N
S

[bookmark: _96t2vy4ucet6]Figure 4: Magnetic field question
[bookmark: _7fg475tt7sfe]
[bookmark: _52vovxrd5usj]
[bookmark: _chifmohrytbe]
5. [bookmark: _he60hw1rys6p]Find the voltage and current over R1 in Figure 5 below: (5 points)
[bookmark: _ajfzyv6v6et][image: ]
[bookmark: _2nameqq9tpay]Figure 5: Circuit for problem #5
6. [bookmark: _vv2fm62lmnn]An electron and a proton are placed 5mm away from each other. What is the net electric field strength between the two particles? (2 points) What is the net force generated by particles on each other? (2 points) Does the force attract or repel the two particles? (1 point)
a. [bookmark: _fnav4lonb11a]Electric Field=
b. [bookmark: _qkotx4qdk0pm]Force = 
c. [bookmark: _e5f4mrjkyhfu]Attract or Repel =
[bookmark: _wcl9d12d569e]
[bookmark: _k9syx1lfeeqd]
[bookmark: _xp4e9g4xzim7]
[bookmark: _sezgsgfi06zi]
[bookmark: _1mwsc311hi5f]
7. [bookmark: _1r0sn2ndq3vx]Calculate how much power is being used by the circuit seen in Figure 6 below: (5 points)
a. [bookmark: _33wx3kzhhd3l]Power = 
[bookmark: _vcfg8cxzwktj][image: ]
[bookmark: _1azndah6ppdj]Figure 6: Circuit for question #7
[bookmark: _lqywhs8ux4gr]
[bookmark: _5df9t82get4s]
[bookmark: _2tvzuoeyze38]
[bookmark: _rtpsj3htrmk8]
[bookmark: _5l673ldsw1y]
[bookmark: _1uizkknocunw]
[bookmark: _ri3fdjae2d7w]
[bookmark: _mpeo90ogwym8]
8. [bookmark: _ar3e9xhuh0i0]Correct the given code below. There are 5 errors. (5 points)
[bookmark: _wexlfbc8pl5j]// the setup function runs once when you press reset or power the board
[bookmark: _a7u8wp83p7m2]void setup() 
[bookmark: _f3rxweguglbk]{
[bookmark: _qn9ri3b1u32t]  // initialize digital pin 13 as an output.
[bookmark: _gj02p7rlx71w]  pinmode(13, OUTPUT);
[bookmark: _2rhbbastpd46]}
[bookmark: _ofbps2spdws5]
[bookmark: _a0rhhmjwi5c]// the loop function runs over and over again forever
[bookmark: _5wgdhsw2v0h9]void loop() 
[bookmark: _g69j2pogekib]{
[bookmark: _i3ct8cl3dhwc]  digitalWrite(13, high);   // turn the LED on (HIGH is the voltage level)
[bookmark: _wovhu0rusbld]  delay(1000)              // wait for a second
[bookmark: _9wk4cf6iz8wz]  digitalWrite(13, LOW);    // turn the LED off by making the voltage LOW
[bookmark: _vs3kubahixdp]  delay(1000)              // wait for a second
[bookmark: _ajyyodi17p9d]
[bookmark: _3kai4xzf31z6]
[bookmark: _h6nd5wqo8nhz]
[bookmark: _uel8kdde3spu]
[bookmark: _dbc4erewauae]
[bookmark: _ew9bb6nyqb5c]
[bookmark: _fj6l82bdn9y]
[bookmark: _fyfg7twb5h1l]
[bookmark: _jzplglryq08w]
9. [bookmark: _r2zjt2os48lz]Correct the given code below. There are 5 errors. (5 points)
[bookmark: _az37s1yeksz]int sensorPin = 0;    // The potentiometer is connected to
[bookmark: _h6ljxr8hexmq]                                  // analog pin 0
[bookmark: _hbv7hxxrkuwz]int ledPin = 13;      // The LED is connected to digital pin 13
[bookmark: _3gp6vczhfhov]int sensorValue;
[bookmark: _sv8ewrvriohc]void setup() 
[bookmark: _pvf5e0ei8fne]{
[bookmark: _t4fk6zi38tz3]  pinMode(ledPin, INPUT);
[bookmark: _mq8wfmxcg5l9]}
[bookmark: _3ck42m5qcyut]void loop()
[bookmark: _erwz6399d0za]{
[bookmark: _ykl8m17m0r14]  sensorValue = analogRead(sensorpin);    
[bookmark: _69fxswg6dlof]  digitalwrite(ledPin, HIGH);     // Turn the LED on
[bookmark: _wfvz612nndk6]  delay(sensorValue)             // Pause for sensorValue
[bookmark: _wrto6jf970y1]                                                 // milliseconds
[bookmark: _hhwft7nzk3dy]  digitalWrite(ledPin, HIGH);      // Turn the LED off
[bookmark: _xlnmv2ylvsi2]  delay(sensorValue);             // Pause for sensorValue
[bookmark: _lgw3ay1fzocx]                                                  // milliseconds
[bookmark: _35dffq1gqa75]}
[bookmark: _bswtlbm26w2a]
[bookmark: _5okyz02nbr9j]
[bookmark: _nayefug6viwl]
[bookmark: _ly7b93aq1ukd]
10. [bookmark: _ajid3guxyrfi]Identify each component in the circuit in Figure 7 below. Then in writing, describe how the circuit works. (5 points)
[bookmark: _xxqwddwjpx09][image: ]
[bookmark: _b9hj8zfwvg3y]Figure 7: Circuit for question #10
[bookmark: _j5tder5bo5t]
[bookmark: _jnq88q7p825e]
[bookmark: _fkjt71nhjui8]
[bookmark: _djm5nmuae716]
[bookmark: _5zvfrkfezk8h]
[bookmark: _vfp0x9sdr1nk]
[bookmark: _ov1ccqi7nwkk]
11. [bookmark: _7of8skq5srrp]Identify each component in the circuit in Figure 8 below. Then in writing, describe how the circuit works. (5 points)
[bookmark: _fkj7wetmmzfa][image: ]
[bookmark: _d266jopflaj5]Figure 8: Circuit for question #11
[bookmark: _9czpymmcbcad]
[bookmark: _8qfdamxsprlv]
[bookmark: _oj7jfy6l3663]
[bookmark: _cmgjz0e47cm3]
[bookmark: _e29y6htb7q3w]
[bookmark: _gtz4uirwz2hn]
[bookmark: _fwqbh5tmh4j2]
12. [bookmark: _cwy93qhrvy2m]Identify each component in the circuit in Figure 9 below. Then in writing, describe how the circuit works and what the name of this special circuit is. (10 points)
[bookmark: _o90l46y10e6k]










[bookmark: _zdj9g83nr16r]Figure 9: Circuit for problem #12
[bookmark: _k8f7frq9qm7e]
[bookmark: _xdf9pvepqhx]
[bookmark: _wgc5h52j95f4]
[bookmark: _7brh1qajmtij]
[bookmark: _g29kdz2fmegw]
[bookmark: _xdotwa633w5y]
[bookmark: _ahbh4684tfsq]
[bookmark: _425qf01amd81]
[bookmark: _ufqwjpkxkhz8]
[bookmark: _aj5dmprd1po1]
[bookmark: _3v36ora3bd70]
[bookmark: _29vlovhzyatb]
[bookmark: _shwnbutdfrx1]
13. [bookmark: _fszs5h42zxg9]Design a circuit that will use a push button to turn on a motor. Include the following components: (5 points)
a. [bookmark: _t1hk89iip18x]Resistor (500Ω)
b. [bookmark: _amz64jea6sgc]Power Source (24V)
c. [bookmark: _igdd6kmezvv]Electric Motor
d. [bookmark: _lbe3rvk1ompq]LED Light (to indicate motor running)
e. [bookmark: _tmhs4sow2j7g]Push Button
[bookmark: _8686qobjv62l]
[bookmark: _jfnyk19xs1hw]
[bookmark: _sr9cbj4midkv]
[bookmark: _60rfmoc1w8j8]
[bookmark: _cls4khlav3ks]
[bookmark: _xhqklhqrzagx]
14. [bookmark: _yev8n249430m]Based on your circuit drawn in #13, calculate the following values: (5 points)
a. [bookmark: _fugbq396e887]Current in the circuit = 
b. [bookmark: _7of8skq5srrp]Power used by the circuit = 
[bookmark: _oo3ql1bskh4v]
[bookmark: _djl6nz3kg5o3]
[bookmark: _k7xmlpqxbmri]
[bookmark: _1jlgk8fjpn2v]
[bookmark: _au88gn85s3gk]
[bookmark: _nei74n4pkth5]
[bookmark: _qzph95q86uo7]
[bookmark: _eeqkrhes6e2u]
[bookmark: _tohysk9jo9ue]
[bookmark: _gjafaqvmlx9e]
[bookmark: _fks8l5yp5kmp]
Equation / Figure Sheet
Equations:
    
[image: ]


Constants/Conversions:

[bookmark: _llazu6wu3q6e]
[bookmark: _klhn2xsep1dl]
[bookmark: _v2flt78figme]
[bookmark: _5ooz456nv]Table 1: Resistivity Values
	[bookmark: _5ooz456nv]Material
	[bookmark: _5ooz456nv]Resistivity ρ
[bookmark: _5ooz456nv](ohm m)

	[bookmark: _5ooz456nv]Silver
	[bookmark: _5ooz456nv]1.59
	[bookmark: _5ooz456nv]x10-8

	[bookmark: _5ooz456nv]Copper
	[bookmark: _5ooz456nv]1.72
	[bookmark: _5ooz456nv]x10-8

	[bookmark: _5ooz456nv]Aluminum
	[bookmark: _5ooz456nv]2.65
	[bookmark: _5ooz456nv]x10-8

	[bookmark: _5ooz456nv]Tungsten
	[bookmark: _5ooz456nv]5.6
	[bookmark: _5ooz456nv]x10-8

	[bookmark: _5ooz456nv]Iron
	[bookmark: _5ooz456nv]9.71
	[bookmark: _5ooz456nv]x10-8


[bookmark: _sk6ecgqduogf]
[bookmark: _5ooz456nv][image: ] 
[bookmark: _5ooz456nv]Figure 1: Resistor Chart
[bookmark: _5ooz456nv] [image: ]
[bookmark: _5ooz456nv]Figure 2: Arduino Picture
[bookmark: _j4sn9sq2kcee]
[bookmark: _nubuyrsnog2e]
[bookmark: _35at3tnd8k3n]
[bookmark: _68mfpj8jeu96]
[bookmark: _k5qs3xuknfsz]
[bookmark: _dzbjsej51qm6]
[bookmark: _6d4fk29305uw]
[bookmark: _sbdfc0lgiv61]
[bookmark: _9fuz0r8e3t9]
[bookmark: _s7ue74nvbkm6]
[bookmark: _pdb4rt5bm8vj]
[bookmark: _t2p9zcght0or]
[bookmark: _w28tvz42eymi]
[bookmark: _5ooz456nv][image: ]
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