FACTOR-LABEL METHOD FOR CONVERTING UNITS {Dimensional Analysis)

A very useful method of converting one unit to an equivalent unit is called the factor-label method of unit conversion.
You may be given the speed of an object as 25 km/h and wish to express it in m/s. To make this conversion, you must

change km to m and h to s by multiplying by a series of factors so that the units vou do not want will cancel out and the
units you want will remain. Conversion: 1000 m = 1 km and 3600s=1h,

Recoss out froms beftotiont SHOW WORK |
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h 1 km 3600s) 7
A » What is the conversion factor to convert km/h to m/s?
g What is the conversion factor to convert m/s to km/h?
LCELA = - Bt "‘i eI N ""' 4L
Carry out the following conversions using the factor-label method. S$how all your work! ﬁ(
1. How many seconds are in a year?
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2. Convert 28 km to cm.
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3. Convert 45 kg to mg.
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5. Convert the speed of light, 3x10® m/s, to Z(m/day. :
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Seolving Equations:

Often problems on the AP exam are done with variables only. Solve for the variable indicated. Don’t let the
different letters confuse you. Manipulate ﬂim algebraically as though they were numbers. You wvst
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Geometry :

i:} ‘ L_ Solve the following geometric problems.
a. Line B touches the circle at a single point. Line A extends through the center of the circle.
i.  Whatis line B in reference to the circle?

2 B

| s

ii. How Iérge is the angle between lines A and B?

b. What is angle C? (&
Ag + 20 NG 30°

{50°
c. Whatisangle @ ? L3N
4 =0\ C)

d. Howlargeis &

el &

'-\:‘( \ O, The radius of a circle is 5.5 cm,

i. What is the circumference in meters?

(oAd / ’QJSW’Q;)

F T e =
ii. What is its area in square meters?
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\o, What is the area under the curve at the right?
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B
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 Graphing

You have been asked by your teacher to measure the diameter, radius and circumference of some round

objects, such as tin cans, lids, CD’s, coins, etc. You have collected the measurements and recorded them in
the table below:

X Y
Radius | Circumference

{cm) (cm)
1.1 3.5

3.2 10.0
4.8 15.1
8.8 27.5
96 29.9
12 37.6

13.You are to graph the data in the graph below. The radius is the independent variable here and the
circumference is the dependent v table Wh:? t does this, mean for how you graph the data’?
pict {‘(gd VS i He .naé?ér w J‘a:;Q SO;M ¢ 0 y-auets
) st Lo eact

14.Label the axis and with the name of the quantity, appropriate scaling of numbers and units. Then plot

the points and draw the best straight line through as many points as possible, known as best-fit-curve
(DO NOT JUST CONNECT THE DOTS))

X
o
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15.Eind the slope of the graph. Does it have a name or a physical meaning?
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AV Ry - T8/ ¢
| > S oI E Y L7 &L

]



AP Physics 1
Summer Assignment

16.‘ls the slope constant? How do you know this?

17.Poes your graph have a y-intercept, if it does, what is it and does it have any significance?

~ _—

2 o

18.Using the fact that the equation for a straight line is y = mx + b write the specific equation for this graph
using the appropriate symbols for radius and circumference in place of the and symbols.

7

- Scientific Notation:

Examples: 200,000=2x10° 0.00000123 =1.23 x 10¢

Express the following numbers in scientific notation:

1 v‘;\“” Q‘ 3\' b AT
13.86,400s = SobLt @ i : 15. 300,000,000 m/s = ¢ *10 my
/A # "4
14.0.000564 m= ")e Ho- ¢ 16. 0.0000000000667 =
Convert from scientific notation to normal notation:
17. 9x10°= 10000 00X 19. 1.93x 10 kgim? = = 200 Kq,/

18. 1x10%m= ~*/ /= ™ 20. 45x107 m= 0.

Multiplying Numbers in Scientific Notation

21. In your own words, explain how you multiply numbers in scientific notation.

17 v Vs
& 4

22.25x10% x1.2x 10" 24. (6.0x109)6.1 x 1079
2,0 o4 2 A <457
23. (1.8 x10%(7.3x 1075 25. (5.5x10%) x (4.0x10"")
12304 A V2 1.2 I

des= 9 PR
-




y

/

AP Physics 1
Summer Assignment

Adding Numbers in Scientific Notation

26. In your own words, explain how you add numbers in scientific notation.

| Li y ¥ F e o A o 3 S = K 5 3
| make e Len i 0 H N eQue | €xPhbne
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]
el

U&;.;fw,;

MERCO X j (A €y e
| O - B

27.@.5x10% + (1.2x 10%) 20. (6.0x102) +(6.1x107)

10\ & 4 " A _ ar -
3‘,"‘3 o310 - o ST [

28.(1.8x10%) + (7.3x 109) 30. 55x10% + @ox10")
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31. Why do scientists use scientific notation?
Scien”ifie aolation PlRUIdes & wiay to (€PN ()¢ oy

32. Which of the following is written in proper scientific notation?

3 2 1

(A)0.25x 10 (B) 2.5 x 10 (C)25x10" (D) 250

Algebraic Relationships
Consider the following: z=x/y c=ab l=myn 1=/

33. As xincreases and y stays constant, z 11 ((¢0:0<

34. As yincreases and x stays constant, z degf¢ 0

35. As x increases and z stays constant, y 11 Fo%

36. As a increases and ¢ stays constant, b £ © _° )

37. As ¢ increases and b stays constant, a 1/¢ (€9 se 5

38. As b increases and a stays constant, ¢ |

39. As n increases and m stays constant, / s N CL2050 >

40. As ! increases and n stays constant, m e

41. If s is tripled and £ stays constant, r is multiplied by e

42 If tis doubled and s stays constant, r is multiplied by ﬁ;”‘




Component Vectors

A resultant vector is a vector resulting from the sum of two or more other vectors. Mathematically the
resultant has the same magnitude and direction as the total of the vectors that compose the resultant. Could a

vector be described by two or more other vectors? Would they have the same total result?

This is the reverse of finding the resultant. You are given the resultant and must find the component vectors
on the coordinate axis that describe the resultant.

R

or

Any vector can be described by an x axis vector and a y axis vector which summed together mean the exact
same thing. The advantage is you can then use plus and minus signs for direction instead of the angle.

Break down the vectors into their components as shown above. CALULATE THE MISSING SIDES!

a.

~* Obviously, the quadrant that a vector is in determines the. of the x and y component vectors. f ,g
S —— e e

® =25° 3
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R= 2m/

Rx = DI },
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R= 4m
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Right Triangies

Directions: Find the measure of the angle or side indicated. Please show all of your work.

1) Find &
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2) Find @
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Trigonometry

Using the generic triangle to the right, R1ght Tnangle Trigonometry and

mode. e e &0 oD 5 0 qa 5?@5% c
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Experimental Design:

1. Whatis the difference between an experiment and a case study?

A =
L. PX{ A £
/ ¢
< A
]
N Al
r

Z: Whatlsahypothes1s? Kool

” d ki ¢
3. Differentiate “independent variable” from “dependent variable,” give
examples of each: : ; : v
i s T ‘ ;
‘;‘ i 1S G NG T K thih b hﬁﬁw J, § Y & G, 3°
4. What aré extraneous varlables" &3 examples TTYRNAde tsthe np @il
<8 JOK ; 7% | ; iy v D f:\j‘ 1 £
5. What is the dlfference between correlatlon and "causatxon””
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Design an experlment testlng how helght Would affect the spé%d ofa bowhng rolling’
down a hill. Don’t do the experiment, just design it and follow this sequence:

I!I;troduction (Hypothesis):

E?
i " I { %,) : { { 7 ,A
—\“} 0N\
2 =7 5 [’v
Procedure (# the steps):
A ! , f / 1)) i
g a1 E o
1. p (7
> Ic

Data Collection & Analysis (how you will collect and interpret data):

i

_Results (what are the possible results?):
h ol ] ; »

&
g :

%

Conclusion (overview the experiment}:



