Physics C Mechanics Summer Assignment Answer Key
There will be atest covering the summer assignment the first week of class.

1. The following are ordinary physics problems. Place the answer in scientific notation when appropriate and
simplify the units (Scientific notation is used when |t takes less t|me to write than the ordinary number does.
As an example 200 is easier to write than 2. 00x10?, but 2.00x10° is easier to write than 200,000 ,000). Do your
best to cancel units, and attempt to show the S|mpI|f|ed units in the final answer.

a. T, =2x —SXIg g
20x10°kg/s?

=2m\V2.25 x 10552 =2.98 x 10 % s

= 2nJ2.25 x 10~5kg + ’;—f:Zn\/z.zs x 10-5kg % 2.98 x 10~ s (or .0298 s)

b. K =14(6.6 x 10° kg)(2.11 x 10* m/s)? 1.47 x 10 kg m?/s?
= 15(6.6 x 107 kg)(4.4521 x 10® m?/s?) = 1.47 x 10™ kg m?/s?
3.2x107°C)(9.6x107°C
c. F= {90 <107 V- m}( ) > ): 27x10°N
(0.32m)
x10~° 6% -9 . x -7 .Z.mZ -

=00 x10° M) LI o0e 70 T e - 27 20° N

d. Kpex = (6.63 x 10734 f) (7.09 x 10'*s) — 2.17 x 1071] = 2.53067 x 10 J

=4.70067 x 107 J-;S ~217x10"J =2.53067 x 10 J

1.7x103J-3.3x102] 1.37x103] 1.37
e. e= = = = 8.0588 8.0588
1.7x103] 1.7x103] 1.7 |
f.  1.33s5in25.0°=1.5sin 0 — 5.620822 x 10 * = 1.55sin 0 22°=0
5.620822 x 1071 5.620822 x 1071

=sin0 — sin~! ( ) = sin"1(sin 0)

1.5 1.5

—> sin~1(3.74721x1071) = 0 — 2.2007 x10* = 0

2. 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 them algebraically as though they were numbers.

1 . m
2 K=Jke x= [ c. F=ghl r= [om
r g
. 2 2 2
S22 k= k2 252 K=k 22 HT—-F_Gmlmz-r——>lfq-r2=c-m1m2—>
1 2 1 k k 1 1
F Gm1m2 mlmZ
LK K
K Kk ke ittt
VJr? / 2 sr= ’
E 1 4m?
b. T =27 |— ,g=
p 9= d. mgh—E 29

z 2 1 2
\f \f \F) -7 mgh——mv2 . ——>2mgh—mv2
ngh mv?

—>2gh—v—> 2gh

22”2 g mz—*)Tp g_l 477.'

- Zgh—

Tpg _ 1 4m? 1" 4m?

sz - sz sz

APC Physics, Summer Assignment 1



1 —Vot 02_2(0_ )
e. x:xo+vot+§at2 = R R

a

- 0=X,—X+Vyt+ Yat? — use quadratic formula
0= ¢ + bx+ax
1
—p+VbZ—dac ot /v02—4(-a)(xo -Xx)
S x= T = — -
¢ 2(32)
—Vot |v,2-2a(Xg - X)
e
f B = Ho l r= Mol
' 2 r ’ gnb
I r 1
>l.p=fl. I s p.yp=Fe
11 21rr1 11 ! 2
——. Br =Y = Lo
2t B 2nB
_ mAL go mu
m d ! o
d miL  d
—)I'Xm :T' I—)xmd=ka—>
Xm'd miL mAiL
> =—d=—
Xm Xm Xm

h. pv=nRT T= X
PV _mRT_ 9V _ n
nR nR nR
: n
i sing,=—=* .0, = sin'(2)
n, "2

. — . - n o — n
- sin~(sinf,) = sin~?! (—1) —6, = sin! (—1)
nz nz

Sy =ime? . 25 2qv = my?
1 2 1

2qV 2 2qV 2qV
ST M 2, 2 o p2
m m m m
2qV
47 _ p
m
1 1 1
k. —_—=—4— asi: sf;_:f
f s s °
1 01 1 11,1 . 1
S-=—+=-5>=—+4——isolate =
f So Si f So Si Si
1 1
So  So
1 1 1 . i
Fiaiaiats — find a common denominator
o
(L) 2 () L 1
fso/ f fso/ o Si
So . f _ 1

+ 1 .
% = 1, cross multiply
fso Si

= si(so+ f) = fs, > X P =L

Sot+ f Sot+ f

qs.:&
Coset f

Science uses the KMS system (SI: System Internationale). KMS stands for kilogram, meter, second. These are
the units of choice of physics. The equations in physics depend on unit agreement. So you must convert to KMS

in most problems to arrive at the correct answer.

kilometers (km) to meters (m) and meters to kilometers
centimeters (cm) to meters (m) and meters to centimeters

millimeters (mm) to meters (m) and meters to millimeters
nanometers (nm) to meters (m) and metes to nanometers

micrometers (¢m) to meters (m)

gram (g) to kilogram (kg)
Celsius (°C) to Kelvin (K)

atmospheres (atm) to Pascals (Pa)
liters (L) to cubic meters (m3)

Other conversions will be taught as they become necessary.

3.  Whatif you don’t know the conversion factors? Colleges want students who can find their own information (so do
employers). Hint: Try a good dictionary and look under “measure” or “measurement”. Or the Internet? Enjoy.

_ 1kg _
a.4008 g = 4008 g x 00— 4.008 kg

b.1.2 km=1.2 km x ~2°™ _ 1200 m

1km

c.823NM =823 nm x —~ — =823x 10" m

1x10° nm

d.298 K=298 K — 273 =25°C

100 cm

e.0.77m=0.77mx ——=77 cm
1im

f. 8.8x108m=8.8x10%m x 10"1"% =8.8x10"° mm

101,325 Pa

g.1.2 atm =1.2 atm x ————— = 121,590 Pa
1atm

_ 1im _ 5
h.25.0 4m = 25.0 um x T = 2.5x 10°m
i. 2.65 mm = 2.65 MmMx ——~— = 0.00265 m
1000 mm
j. 823m =8.23m x — = 0.00823 km
1000 m

k.5.4L =541 x>2 2" = 0.0054 m®
I. 40.0cm=400cmx —"— = 0.4m
m. 6.23x 107 m=6.23 x10 m x Z1C™ _ 523 hm

n.1.5x 10" m = 1.5x10" m x

0.001 m?

100 cm

1im

= 1.5x10° km

1km
1000 m
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4. Many of the AP Physics C problems assume a working knowledge of geometry and trigonometry to solve
idealized mechanics problems. 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 What is line B in reference to the circle?

The tangent line (a tangent line touches a shape in exactly one point)
i. How large is the angle between lines A and B?

Line segments A and B are perpendicular so the angle is 90°
b. Whatis angle C?

The sum of the angles of a triangle = 180° so Z/C = 180° — 30° — 45° C
ZC =105°
30°
0
A 45
(9
5 30 C D
c. Whatisangle6 ?
0 F
E

If ZABC is 30°, then ZACD is 150° since these two angles are supplementary. Z/CEF must also = 150°
since corresponding angles are congruent.

d. How large is 6? '
Angle 6 = 30°. A'

30°

30°

Ans. This is basically a geometry problem. If we get rid of all the other stuff and leave
only the two triangles in question, we have the figure above.

1) Because the sum of the angles of a

triangle is 180°, the missing angle of the
. . 0

bigger triangle must be 60 600~

2) Because vertical angles are congruent,
the angle shown of the smaller triangle
must be 60° as well.

. 0
3) The angle shown is 90°.
4) That makes the angle 6,
~ shown 30, just like the
initial given angle.
60° ™ -~ J J

e. The radius of a circle is 5.5 cm,
i What is the circumference in meters? _ 1.1x m

Ans. C = 27r = 21(5.5 cm) = 110 cm X —=—=1.1x m
100 cm
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i. Whatis its area in square meters? _ 0.003x m°
1im

Ans. 5.5cm X = 0.055m 4
2 100 cm2 2
A = 7r® = 1(0.055 m)” = 0.003® m

f. What is the area under the curve at the right?__64 un’
Ans. The area under the curve at right is basically the area of {
two shapes, a rectangle and a triangle. You just need to add 12 20
them.

Ap=1xw=12x 4=48un? Ax = ¥abh = 15(8)(4) = 16 un®
48 un®+16 un® =64 un’

Using the generic triangle to the right, Right Triangle Trigonometry and Pythagorean
Theorem solve the following. Your calculator must be in degree mode.

C
a. 06=55"and c =32 m, solve for aand b. b
Ans. sin 0= 2% _,sin55°=—2—_332.5in55°=h »26.21m=hb
hyp. 32m o
cos@zﬂ—)COSSS":L—)32-c0555"=a»18.35m=a a
hyp. 32m

b. 6=45°anda= 15 m/s, solve for b and c.
Ans. cosO = %—)cos@ = %—) c-cos45°=15m/s »>c =

15

cos 45

m
A+ b>=c? > b?>’=c?—-a’?->b=+c2—a?—>b=+21212—-1525p = \/225=15?

c. b=17.8mand®6 =65° solve for a and c.
Ans. sin® =% _5sin® =2 c-sin65°=17.8m —>c = —— >c= 19.64m
hyp. c sin 65

A+ b>=c?>a’=c?—b*>a=+c2—b2>b=+19642—-1782>b = V6889=8.3m

d. a=250mandb =180 m, solve for 8 and c.
Ans. a®+ b% =c? > VaZ +b% =c - /(250 m)2 + (180 m)? = V30806 m =c - 17.55m =¢
tan0 =22 5 tan0 =2 tan0 = 22 5 tan~l(tan 0 = 22) > 0 = tan~1(1.388...)—> @ = 54.25°
adj. a 180m 180

—>c=21.21m

17.8

e. a=25cm andc =32 cm, solve for b and 6.
Ans. a?+ b?=c*> b*=c?—a?>b=VczZ—aZ- b= ./(32cm)? - (25cm)? -
b= 1399 =19.98 cm

19.98 cm
25cm

19.98
25

tan0 = %’;'—)tane = Z—) tan0 = — tan™(tan 0 = )— 0 =tan"1(0.798...)—> 0 = 38.62°
f. b =104 cm and c = 165 cm, solve for a and 0.
Ans. a>+ b?=c?> a*=c*-b?>>a= Vc2—b? > a= /(165cm)? — (104 cm)? -

b= ,16409 =128.10 cm

. b
tan0 =222 s tan0 =-— tan0 =
adj. a

128.10 cm
104 cm

128.10
104

— tan™(tan 0 = )—> 0 =tan"1(1.23..)> 0 =50.93°
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Vectors
Most of the quantities in physics are vectors. This makes proficiency in vectors extremely important.
Magnitude: Size or extent, the numerical value.
Direction: Alignment or orientation of any position with respect to any other position.
Scalars: A physical quantity described by a single number and units. A quantity described by magnitude only.
Examples: time, mass, and temperature
Vector: A physical quantity with both a magnitude and a direction. A directional quantity.
Examples: velocity, acceleration, force

- —

Notation: A or A Length of the arrow is proportional to the vectors magnitude.
—_ >
Direction the arrow points is the direction of the vector.

Negative Vectors

Negative vectors have the same magnitude as their positive counterpart. They are just pointing in the
opposite direction.

A, -A

Vector Addition and subtraction

N
Think of it as vector addition only. The result of adding vectors is called the resultant. R

A+B=R A _+ B _ = R
—_— — >

So if A has a magnitude of 3 and B has a magnitude of 2, then R has a magnitude of 3+2=5.

When you need to subtract one vector from another think of the one being subtracted as being a negative vector.
Then add them.

- — - — - - =2 =2
A—BisreallyA+-B =R A + -B = R
- «— —

A negative vector has the same length as its positive counterpart, but its direction is reversed.
So if A has a magnitude of 3 and B has a magnitude of 2, then R has a magnitude of 3+(—2)=1.

This is very important.

In physics a negative number does not always mean a smaller number. Mathematically —2 is smaller than +2, but
in physics these numbers have the same magnitude (size), they just point in different directions (180° apart).

There are two methods of adding vectors
Parallelogram

S L LT
e, LA NS

/ B S B
A A
s / -
A-B / B B
B S ;A :R ;A
5
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Tip (Head) to Tail
A+B




It is readily apparent that both methods arrive at the exact same solution since either method is essentially
a parallelogram. It is useful to understand both systems. In some problems one method is advantageous,
while in other problems the alternative method is superior.
5. Draw the resultant vector using the parallelogram method of vector addition.
Example

6. Draw the resultant vector using the tip to tail method of vector addition. Label the resultant as vector R

Example 1: A + B c. P+V

A /B R A
P —
Vv
-B

Example 2: A — B A\ 5 d. C-D

A R
E N
C D \\
C \\\
2
D

a. X+Y i~ e. A+B+C

-S =T
%

/

\)
b. T-S T,\L/S i\ f. A-B-C

/
/
/
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Direction: What does positive or negative direction mean? How is it referenced? The answer is the coordinate axis system.
In physics a coordinate axis system is used to give a problem a frame of reference. Positive direction is a vector moving in
the positive x or positive y direction, while a negative vector moves in the negative x or negative y direction (This also applies
to the z direction, which will be used sparingly in this course).

What about vectors that don'’t fall on the axis? You must specify their direction using degreesimeasured from East.

N
+y \9

-X
2
<

v

+X

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 N R
+Ry 3 +Ry

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.

7. For the following vectors draw the component vectors along the x and y axis.

Obviously the quadrant that a vector is in determines the sign of the x and y component vectors.
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Trigonometry and Vectors

Given a vector, you can now draw the x and y component vectors. The sum of vectors x and y describe the
vector exactly. Again, any math done with the component vectors will be as valid as with the original vector.
The advantage is that math on the x and/or y axis is greatly simplified since direction can be specified with plus
and minus signs instead of degrees. But, how do you mathematically find the length of the component vectors?

Use trigonometry.

10

40°

10

40°

\ 4

cosé = a—dj
hyp

adj = hypcosé

X =hypcosé

x =10c0s40°

X =7.66

sing=2PP
hyp

opp = hypsiné

y =hypsiné

y =10sin40°

y =643

8. Solve the following problems. You will be converting from a polar vector, where direction is specified in
degrees measured counterclockwise from east, to component vectors along the x and y axis. Remember

the plus and minus signs on you answers. They correspond with the quadrant the original vector is in.

Hint: Draw the vector first to help you see the quadrant. Anticipate the sign on the x and y vectors. Do not
bother to change the angle to less than 90°. Using the number given will result in the correct + and — signs.

The first number will be the magnitude (length of the vector) and the second the degrees from east.
Your calculator must be in degree mode.

Example: 250 at 235°

235°

« (]

x =hypcosé

X = 250c0s235°
X =-143

250

a. 89 at 150°

89 150°
X

y =hypsiné
y = 250sin 235°
y =—-205

X = hyp cos 6
x = 89 cos 150°
X =-77.08

c. 0.00556 at 60°

0.0p556
60°

y=hypsin o

X =89 sin 150°
v=AAR

X = hyp cos 6

x =0.00556 cos 60°
x =0.00278

y =hypsin 0
x = 0.0055 sin 60°
x = 0.0048
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b. 6.50 at 345°

34

1N
BN

d.[7.5 x 10*at 1

180°

:7.55/@\

X = hyp cos 0
X = 6.50 cos 345°
X =6.28

y=hypsin 6

X = 6.50 sin 345°

X = 1R0
X = hyp cos 0
X = 75,000 cos 180°
X ==75,000

y =hypsin 0
X = 75,000 sin 180°
x=0



e. 12 at265°

26B°

g. 8653 at 225°

225°

LN

8653 J

A

<

x =hyp cos 6
X =12 cos 265°
x=-1.05

y=hypsin6
X =12 sin 265°
x=-11.95

x =hyp cos 6
X = 8653 cos 225°
X =-6118.59

y = hyp sin 6
X = 8653 sin 225°
X =—6118.59

f. 990 at 320°

x =hyp cos 6
X =990 cos 320°
X = 758.38

N
ENEN

y =hyp sin 0
X =990 sin 320°
X = —636.36

Given two component vectors solve for the resultant vector. This is the opposite of number 10 above. Use Pythagorean
Theorem to find the hypotenuse, then use inverse (arc) tangent to solve for the angle.

Example: x = 20, y=-15
20
N N
7 e 7
2
a. x=600,y =400 RZ=x*+Vy°
R=x?+y?
PR R =6002 + 4002
R 400 R=721.11
20
600 tan0 = 22
adj.
tan@ = 22

— 0 =tan"1(0.667 ...)

—0=33.70°
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R*=x*+y°

R=X*+y’
R =+/20? +15?

R=25

0
tan@ = ﬂ
adj
6 = tan~12E%
adj.
6 =tan"1Z

f=tan™ (—_l5j =-36.9°
20

360° —36.9° =323.1°

b.x=-0.75,y = -1.25

R2:X2+y2
R=.x%+y2

R=./(=0.75)2 + (—1.25)2
R=1.46

-1.25

075
opp.
6,”T tan0 = ﬂ
’ adj.
/’ stanf = =2
—075

_ —-1.25
—tan™?! (tan 0= )
—-0.75

— 0 =tan"1(1.67)
—0=239.04°



c. x=-32,y=16

RZ - X2 + y2
R=.(-32)2 + (16)2
R =/1024 + 256

.
‘~~\ 16 R =3578
~ 0 S~
< 0 .
-32 tan0 = %

— 0 =153.43°

e.  x=20,000,y = 14,000

RZ - X2 + y2

R=,x?+y?

R =,/(20000)2 + (14000)2
R =/596,000,000

R =24,413.11

opp.
tan0 = ﬂ

adj.
14,000
20,000

—tanf =

14,000)

—tan?! (tan 0=
20,000

— 0 =tan"1(0.7)
—0=34.99°

How are vectors used in Physics?
They are used everywhere!

Speed

d. x = 0.0065, y = —-0.0090

. |-0.0090

f. x =325,y =998

’
/6

”
’

4 |oos

»

I

325

Speed is a scalar. It only has magnitude (numerical value).
Vs = 10 m/s means that an object is going 10 meters every second. But, we do not know where it

is going.

Velocity

RZ — X2 + y2
R=,x?+y?

R =+/0.00652 + —0.0092
R =0.011

opp.

t =——

an adj.
—0.0090

0.0065
_ —0.0090

—tan?! (tan 0= )
0.0065

—0=tan"*(-1.38...)
— 0 =305.84°

—tanb =

—tan™?! (tan 0= ﬁ)
325

— 0 =tan"1(3.07...)
—>0=71.96°

Velocity is a vector. Itis composed of both magnitude and direction. Speed is a part (numerical
value) of velocity.

v =10 m/s north, or v = 10 m/s in the +x direction, etc.
There are three types of speed and three types of velocity

Instantaneous speed / velocity: The speed or velocity at an instant in time. You look
down at your speedometer and it says 20 m/s. You are traveling at 20 m/s at that instant.
Your speed or velocity could be changing, but at that moment it is 20 m/s.

Average speed / velocity: If you take a trip you might go slow part of the way and fast at
other times. If you take the total distance traveled divided by the time traveled you get the
average speed over the whole trip. If you looked at your speedometer from time to time you
would have recorded a variety of instantaneous speeds. You could go 0 m/s in a gas station,
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or at a light. You could go 30 m/s on the highway, and only go 10 m/s on surface streets.
But, while there are many instantaneous speeds there is only one average speed for the
whole trip.

Constant speed / velocity: If you have cruise control you might travel the whole time at
one constant speed. If this is the case then you average speed will equal this constant
speed.

A trick question
Will an object traveling at a constant speed of 10 m/s also always have constant velocity?

Not always. If the object is turning around a curve or moving in a circle it can have a
constant speed of 10 m/s, but since it is turning, its direction is changing. And if
direction is changing then velocity must change, since velocity is made up of speed
and direction.

Constant velocity must have both constant magnitude and constant direction.

Rate

Speed and velocity are rates. A rate is a way to quantify anything that takes place during a time
interval. Rates are easily recognized. They always have time in the denominator.

10 m/s 10 meters / second

The very first Physics Equation

Velocity and Speed both share the same equation. Remember speed is the numerical (magnitude)
part of velocity. Velocity only differs from speed in that it specifies a direction.

V=— v stands for velocity X stands for displacement t stands for time

Displacement is a vector for distance traveled in a straight line. It goes with velocity. Distance is a
scalar and goes with speed. Displacement is measured from the origin. It is a value of how far away
from the origin you are at the end of the problem. The direction of a displacement is the shortest
straight line from the location at the beginning of the problem to the location at the end of the
problem.

How do distance and displacement differ? Supposes you walk 20 meters down the + x axis and turn
around and walk 10 meters down the — x axis.

The distance traveled does not depend on direction since it is a scalar, so you walked 20 + 10 = 30
meter.

Displacement only cares about you distance from the origin at the end of the problem. +20 — 10 = 10
meter.
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9. Attempt to solve the following problems. Take heed of the following.
Always use the KMS system: Units must be in kilograms, meters, seconds.

On the AP exam you must:
1. List the original equation used.
2. Show correct substitution.
3. Arrive at the correct answer with correct units.

Distance and displacement are measured in meters (m)

Speed and velocity are measured in meters per second (m/s)

Time is measured in seconds (s)

Example: A car travels 1000 meters in 10 seconds. What is its velocity?
X 1000m

V== V= v =100m/s
t 10s

a. Acartravels 35 km west and 75 km east. What distance did it travel?
Ans. The distance is the whole path of the car regardless of the direction.

x= 35km+75km =110 km = 110 km x 2%°™ —-110,000 m

b. A cartravels 35 km west and 75 km east. What is its displacement?
Ans. The displacement is the distance the car is from the origin. Direction is important.

X = 35km — 75 km = —45 km = —45 km x 22°™ — _45000 m

c. A car travels 35 km west, 90 km north. What distance did it travel?
Ans. The distance is the whole path of the car regardless of the direction.

X = 35 km + 90 km = 125 km x 222°™ — 125 000 m

d. A car travels 35 km west, 90 km north. What is its displacement? f\
Ans. The displacement is the distance the car is from the origin. Direction is important. 90 km ‘\
Here we have to find the straight line distance from the beginning to the end of the north \
car’s path. This is equivalent to the hypotenuse of the right triangle formed at right CAN

You can use the Pythagorean Theorem to find the missing side: a® + b® = ¢? 35 k.m st
¢ =vaZ + b2 = /(35 km)Z + (90 km)2= /9325 km = 96.57 km x% = 96,570 m

The direction is given by the angle that the displacement vector makes with the horizontal (see 0 in the figure
above) . To find the angle we need to use an inverse trig function.

tan® = 222 s tan0 = 2 5 tan~l(tan® = -2) > 0 = tan"1(2.571..)—> 0 = 68.75°
adj. 35 km 35

e. Abicyclist pedals at 10 m/s in 20 s. What distance was traveled?
Ans. v = f—)v-t=x—) (10%)-(205) =x —>200m = Xx

f.  Anairplane flies 250.0 km at 300 m/s. How long does this take?
Ans. We have “apples” (250 km) and “oranges” (300 m/s) here since they have different units. We need

to convert from one unit to the other. 250 km x % = 250,000 m
Ans.v=2 v t=xot=2 5t =220%"_g3335

t v 300 —
S

g. Askydiver falls 3 kmin 15s. How fast are they going?

3k k 0.6 k 1000
Ans.vzfz—m=0.6—m= " 2222 = 600 mfs

15s s s 1km -
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h. A car travels 35 km west, 90 km north in two hours. What is its average speed?

x 35 km+90 km 125 km 125 km km 1000 m 1hr
Ans. v=->5 v= ——m V= - = =625—X X
t hr 1km 3600 s

i i 2hr 2 hr 2 hr
Average speed is distance over time.

=17.36 m/s

i. A cartravels 35 km west, 90 km north in two hours. What is its average velocity?

L X L 96,570m
Ans. v = 7 - U= S — The displacement is the same as Probl. d.

— ¥ = 48,285 x —=13.41m/s

Average velocity is displacement over time. The direction is the same as in Probl. d, given by the angle that
the displacement vector makes with the horizontal (see 6 in the figure above) . To find the angle we need to
use an inverse trig function.

tan0 = %’;'—)tane = % — tan~!(tan 0 = g) -0 =tan"1(2.571..)> 0 = 68.75°
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