AP Calculus Summer Packet

A. Basic functions: There are certain graphs that occur regularly in calculus and students should know
the general shape of them, where they hit the x-axis (zeros) and y-axis (y-intercept), as well as the
domain and range.

For each of the following functions, a) sketch a graph, b) list any zero(s), c) y-intercept, d) state the
domain and range.

l.y=x 2.y = x? 3.y =x3
4.y =+x 5.y =|x| 6.y=%
7.y = lnx 8.y=¢e* 9.y = sinx
10.y = cosx

B. Linear Functions: Probably the most important concept from precalculus that is required for
differential calculus is that of linear functions. Students need to know these formulas backwards and
forwards.

Slope: Given two points (x,.y,) and (x,.y, ). the slope of the line passing through the points can be written as:
_mnse_Ay_y,-y
=TT x—_xl .
Slope intercept form: the equation of a line with slope i and yv-intercept b is given by y=mx+»b.
Point-slope form: the equation of a line passing through the points(x,.y,) and slope m is given by
y—y =m(x—x :] . While you might have preferred the simplicity of the y=mx+ b form in your algebra
course, the y—y, =m(x—x,) form is far more useful in calculus.

Intercept form: the equation of a line with x-intercept @ and y-intercept b is given by — +% =1.
a 7

General form: Ax+ By+C =0 where 4, B and C are integers. While your algebra teacher might have required
your changing the equation y—1=2(x—35) to general form 2x—y—9=0. you will find that on the AP
calculus test. it is sufficient to leave equations for a lines in point-slope form and it is recommended not to

waste time changing it unless you are specifically told to do so.
Parallel lines Two distinct lines are parallel if they have the same slope: m, =m,.

Normal lines: Two lines are normal (perpendicular) if their slopes are negative reciprocals: m, -m, =—1.
Horizontal lines have slope zero. Vertical lines have no slope (slope is undefined).

11. Find the equation of the line in slope-intercept form, with the given slope, passing through the given
point.

am=-7,(-3,-7)

b.m =—,(2,-8)



12. Find the equation of the line in point-slope form, passing through the following points.

" )
a. (—3,6) and (-12) b. (-7.1) and (3,—4) C. (—2,12] and (%1 ]

13. Write equations of the line through the given point a) parallel and b) normal to the given line.

a. (5-3), x+y=4 b. (-6,2), Sx+2y=7 c. (-3—-4), y==2
14. Find an equation of the line containing (4, -2) and parallel to the line containing (-1, 4) and (2, 3). Put

your answer in general form.

15. Find k if the lines 3x — 5y =9 and 2x + ky = 11 are a) parallel and b) perpendicular.

C. Eliminating Complex Fractions

Calculus frequently uses complex fractions, which are fractions within fractions. Answers are never left with
complex fractions and they must be eliminated. There are two methods to eliminate complex fractions:

.. + - . - . a ad
When the problem is in the form of £ , we can “flip the denominator™ and write it as o be
L

< c bec’
However. this does not work when the numerator and denonunator are not single fractions. The best way is to
eliminate the complex fractions in all cases is to find the LCD (lowest common denominator) of all the fractions

in the complex fraction. Multiply all terms by this LCD and you are left with a fraction that is magically no
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D. Adding Fractions

5, 21 2. 4!
3 x x—3 x+3
5 5 2 2x-1  3x
27. -—— LT
2x 3x+15 -1 2x+1

E. Right Angle Trigonometry

Trigonometry is an integral part of AP calculus. Students must know the basic trig function definitions in terms
of opposite. adjacent and hypotenuse as well as the definitions if the angle is in standard position.

Given a right triangle with one of the angles named 6. and the sides of the triangle relative to € named opposite
(v). adjacent (x) . and hypotenuse (') we define the 6 trig functions to be:

: opposite v hyptotenuse r
sing=—PPOSI®" ) csc@z'pi_:—
- hypotenuse r opposite v
e
Nypotenuse " adjacent X hyptotenuse r
e L E copesie o e oo B secﬂzn_iz—
o hypotenuse r adjacent X
< opposite y adjacent x
.-t tan(i‘:ip_p == cotg = 243N e
adjacent x opposite v
The Pythagorean theorem ties these variables together: x* + y* =r~. Students
should recognize right triangles with integer sides: 3-4-5, 5-12-13, 8-15-17,
< 7-24-25. Also any multiples of these sides are also sides of a right triangle.
: - Since r is the largest side of a right triangle, it can be shown that the range of
sin@ and cosf is [—1,1],the range of csc@ and secH is {—oo,—l]u [l,m)
and the range of tan® and cot@ is (—eo,e=).

Also vital to master is the signs of the trig functions in the four quadrants. A good way to remember this is
A—S—T-C where All trig functions are positive in the 1% quadrant. Sin is positive in the 2™ quadrant. Tan is
positive in the 3™ quadrant and Cos is positive in the 4™ quadrant.

29. Let be a point on the terminal side of #. Find the 6 trig functions of 0. (Answers need not be rationalized).

a) P(15.8) b. P(-2,3) c p(_gvfg,_\/g)

12 6 . -2410
30. If tanf = T 6 i quadrant I11, 31 If csc@ = e 6 in quadrant II, 3. cotf = 3
find sin® and cos@ find cos® and tan& find sin® and cos@




33. Find the quadrants where the following is true: Explain your reasoning.

a. sinf >0 and cosf <0 b. csc@ <0 and cotf >0 c. all functions are negative

34. Which of the following is possible? Explain your reasoning.

a. 5sin@=-2 b. 3sinx+4cosf=8 c. 8tanf+22 =85

F. Special Angles

”  Unit Circle, Fill in the blank

(_+_)




36. Use the unit circle to fill in the chart.

O(deg) | O(rad) | Sin© Cos 6 Tan 0 Csc© Sec 0 Cot 0O

0

30

45

60

90

120

135

150

180

210

225

240

270

300

315

330

360

+ Evaluate each of the following without looking at a chart.

37. sin”120°+cos” 120° 38. 2tan” 300°+ 3sin~150° — cos” 180°

39. cot’135°—sin210°+ 5cos” 225 40. cot(—307)+ tan(600°)— csc(—4507)

27 Yy C11x S\ . 1lx St
41. | cos— —tan 42. sm? —tan sm? + tan?




* Determuine whether each of the following statements are true or false.

COSSH +1 (:os.:—”r
. T . T (T o — —
43, s111—_+5111—:5111[__+_] 44. 3_ _ _ 3
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cos —
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