Calculus AP Summer Packet
2011

Mrs. DeWitt

The problems included in this packet represent the material normally covered in a college
pre-calculus course. The topics covered include material needed for the first two calculus
courses offered at the college level. The assumption when taking calculus at any level is that
every student has been exposed to these topics and, if a review is necessary, the student will
review on their own. With this in mind, calculus concepts are covered the first day ina
calculus class.

I do not make that assumption. I deal with the reality that even if all these topics were
covered previous to calculus, a review is necessary. Even though the first three weeks of
school are devoted to a review of these topics, three weeks of 45 minute classes will not be
sufficient time to go over all of these problems. Students must find time over the summer
to do as much as they can in this packet. You will be fested on this packet starting the first
week of classes.




Would you like to be an AP Calculus SURVIVOR? With these skills as lifelines, you are
sure to make a "5.”

Factor out monomial factors as indicated:

1. 3x% +4x3 - X% = X¥( ) 2. %—6)(2:%( )

3. 2x +6x? :2\/;( ) 4, sinx + tanx = sin x ( )
5. e X —xe X +2xeX = ( ) 6. x1-2+x=x7Y )
7. ! L )

2x% 1 4x  2x

Factor these special products info linear or irreducible quadratic factors:
1. x3-27 2. x3-3x%+3x-1 3. x3+6x%+12x+8

4, x*-25 B. x4 —8x%+24x% -32x+16

Factor completely by grouping:

x3+4x%-2x-8

Xt (x+4)-2(x+4)

1. X : 2. 3y2x?
Example (x2-2)(x+4) xX3+2x% +3x+6
(X—\/E)(X+\/§)(X+4)
3. 5cos® x —5sin® x +sinx + cos x 4, cos® x +4cosx +4—tan® x

Use synthetic division to factor as indicated:

x3-4x?+2Xx +1

1. Example: Lt _:' 23 11 2. 2x3 +B5x+7 =(x-1)( )
1 -3 -1 O

X3 —Ax? +2x+1=(x-1)(x?-3x+1)

3. x*_3x v ¥ e x+2=(x-2) ) 4. 4x* 1353 —1=(2x -1)( )



Factor as indicated.

1 (x=17(x)=(x=1)=(x-1)( ) Solution:
2. 3()(2+4)(x2+1)+6(x2+4):3(x2+4)( )
3. Vx? +1 x° 1 ( )

21 2+t

4, (x-3)° (x+2)(x+2)-2(x-3)* (x +2)° = (x -3)* (x +2)(

5. (2x+1)3/2 (X1/2)+(2x+1)5/2 (X_1/2) _ (2x+1)3/2 (x‘l/z)(
6. (ax+p) V2 NIXED ax +b 7.

b

Reduce each expression to lowest terms and simplify.

(x =1 (x) - (x-1) = (x ~D)[ (x ~1)x -1]

(x-1)(x%-x-1)

v =(p+9)y* +(pPg+pd®)y - P°4°

2

3(x+3 2 1)* (x—2)+3(x+1
Example: X9 _ (x+3) _x+3 R (x+1)"(x )4; (x+1)
bx 3(2x) 2x xY (x+1)
3 XV X3 4 Jx—1+(x-1)%? 1-(sinx +cos x)°
’ e ) Jx -1 2sinx
11,1
2 3 4 1
6. 111 7. 1+ 1
2 3 4 1
Solve using the quadratic formula.
Example: 2x?+x-3=0 Solve for x.
2x*+x-3=0
o _beb? —4ac -~ -4()(-3) _-1:T+24 _-145
2a 2(2) 4 4
Ther‘efor‘eX:%:lor‘X:_Té:—%
1. x?-4x-1=0 Solve for x. 2. cos® x +3cosx+2=0 Solve for cos x.

2

3. x%-xy-(1+y?)=0 Solve for x. 4. x*-4x24+2=0 Solve for x2.



Factor these quadratic expressions.

1. x%-3x+2 2. x%-9 3. x% +5x -6
4, x> +5x+6 B. 2x%+5x-3 6. e 12+
7. x4 —7x%+12 8. 1-sin® x

Factor these polynomials completely.

1. x3-2x2-5x+6 2. 2x3 -13x% +27x-18 3. Ox* -3x3+7x%-3x-2

4, 4x* —7x% -Bx-1 B. 3x3-x%-22x+24

Simplify (your life) and these expressions.

1
x2+1—[ J
(X—l)(X+3)—(X+1)2 x2 +1 X2—5X+6
1. 2. : 3, X ooxxo
(x+1) x+1 x“-4x+4
1 1 1 x(-2x) 2 1
4, 1 w1 21 5. V=Xt :
X+l X X 2V1-x 1-x

Rationalizing: Remove the sum from the denominator by multiplying by the
denominator’'s conjugate.

1 1 2 _x 3 2z
1-cosx 1-x% +1 X +\x%+1



Simplify

1 x—4 > 5—-x
' x> —3x—4 ) x> =25
3 5
B. x2 ()c+x2 —xZJ 6. 1
x+h x

Complete the following identities:

8. sin x+cos® x =

10. l+cot? x =

12. sin2x =

14 cos(A-B) =

Prove the following identities

sin xcsc x
16. _

=cotx
tan x
sec A .
18. ————————=3inA
cotA+tan A

12.  (1+sec x)(1 - cos x) = cos x tan®x

2tan B

14, tan2B =— 5
sec" B—2tan" B

Solve for z:

16. 4x+10yz=0

13.

15,

17.

11.

13.

15.

17.

2 11
X x 5
0 YoaT
x x> 25
2 1 8
7. 5 - -
x—6x+9 x+1 x"—2x-3
9. tan® x+1=
11. cos2x =
sin(A+ B) =
X
tan— =
2

(1+sinx)* _l+sinx

COS2 X

1-sinx

cos *x-sin?x=cos?x-sin®x

. 2tanx
sm2x:—2
1+tan” x
., x secx—1
sin” — =
2  2secx

v +3yz—-8z—-4x=0



Rewrite as a single logarithm.

18. 3In2-In3+4In5 19.  log,3-log,(x—2)+3log,(x’ —1)
Simplify

AL %) (6
20. (4a 2) 21. (Sa 3)(6a 5)
22. oM™ 23. Inl-2Iné’
24, M 25.  Ine
26. log,, 27 27. eln%

P4

6 '
28, >V 28, 211t
ISx%)ﬁ‘ 6n!

Using point-slope form y—y =m(x—x,), write an equation for the line

29. with slope -3, containing the point (3,4)

30. containing the points (-2,3) and (-5, -6)

31.  with slope O, containing the point (-2, -7)

32. with slope undefined, containing the point (-1, 6)
33. parallel to 3x - 2y = 5 and passes through (-2, 6)

34. perpendicular to the line in #29, containing the point (3, 4)

35. Find the amplitude, period, vertical shift, and phase shift fory =%sin(3x—ﬂ')+2. Be

sure to label your answers carefully.

36. Find the remainder for the division of x” —5x° +6x’ —2x+16 by x+1.



Without a calculator, determine the exact value of the following expressions:

37, sin0 38. sin% 39. sin%[ 40. cosx 41,
42. cos% 43, tan% 44, tan% 45  tan’'l 46,

47.  cos (sin_1 lj 48.  sin™' (sin 7—7[)
2 6

For each function, determine its domain and range.

Function Domain Range

49. y=+x-4

50. y=+/x"-4

51. y=+4-x

52.  y=+x’+4

If f(x)=3x-3and g(x)=x"+2, determine each of the following (Recall that
(fog))=f(gx))

53.  (fog)(-2) 54.  (g°/)(-2)
55.  (fog)(x) 56. f7'(x)

Expand and simplify.

57. Y 8. YL

n=1 1
Solve the following inequalities and graph the solutions on a humber line.
59. 5<2x+7<12 60. 1-3x<10

61.  [2x+5/<7 62. [3x—4|>|2x+]|

COS—

/4
tan—
2



Solve for x, where x is a real number. Show the work that leads to your solution.

63. [|5x-2/=8 64. 1’ +3x-4=14
65. "' =3 66. logx+log(x—3)=1
67. 3sin‘x=cos’x, 0<x<27 68. sin2x=sin2, 0<x<2x

Determine all points of intersection:

69. parabola y=x*+3x-4 and line y=5x+11
70. y=cosx and y=sinx in the first quadrant

71.  Find the amplitude, period, vertical shift, phase shift and increments for
y=3sin(4x—7x)+2. Be sure to label your answers.

Graph the following without the use of a graphing calculator. Be sure to include all
intercepts, asymptotes, holes, increments, domain, range, and the appropriate number of
points to clearly distinguish from one graph fo the next.

72.  Sketch the graph from problem # 71.

These graphs are called "parent graphs.” They are to be committed to memory.
73. The square function y=x’

74. The cubic function y=x’

75. The square root function y=+/x

76.  The absolute value function y=|]

77. The identity function y=x

78.  The cube root function y=3x

79. The natural log function y=Inx

80. The exponential function y=¢"



81.

82.

83.

84.

85.

The sine function y=sinx
The cosine function y=cosx

The tangent function y=tanx

. ) 1
The inverse function y=—
X

The inverse squared function

1
y=—=
X



Name Calculus Summer Packet

Tell whether the following relationships are functions.

1) {(V’ _1)’ (u’ 2)7 (W’ 0)’ (u’ _2)}

2) {(6,2),(12,2), (14, 2)}

3)fx)=x>+x>=35

Hy+x*=1

Given the slope and a point on the line, give the equation of the line.

S (2,1) m=0

6) (7,-2) m=1/2

7) (-4,1) m=undefined

8) (0,9) m=-2

Determine algebraically whether the lines L; and L, are parallel, perpendicular, or neither.

9) L;: (0,-1), (5,9)
L,: (0,3), (4,1)

10) Li: (-2,1), (1,5)
L»: (1,3), (5,-5)



11) L;: (3,6), (-6,0)
L: (0,-1), (5, 7/3)

Use a graphing calculator to graph the following functions; state the domain, range, intercepts, and
asymptotes (if they exist).

12) f(x)=(x-2)+4

101
ol
oL
A
oL
O SRR S0ME SE NS SR
_2—
al
6L
ol
_10:
13) f(x)=v-x+4-2 10
sl
6L
A
oL
SO SRR S0ME SE NS S RE
_2—
al
6L
ol
_10:




2 4 6 8 10

=|x+2]-3

14) f(x)

8 6 4 2

-10

3
x =2

15) f(x)

2 4 6 8

10

8 6 4 2

-10



4 6 8 10

2

8 6 -4 -2

-10

4 6 8 10

6 -4 -2

-8

-10

|

x2+2,x<1
2x%+2,x>1

:

17) f(x)



)

10

2 4 6 8

= 3sin(x—£
4

18) f(x)

8 -6 -4 -2

-10

10

| |
2 4 6 8

| | |
6 -4 -2

|
-8

-10

)

z
3

19) f(x)=tan(2x—



20) f(x)=—csc4x

NN A OO 00 O

Show how you would algebraically find the Domain and Range for each function.

2D f(x)=— > Domain:
X" =2x
1
22) f(x) =——— Domain:
Nx+8x
23) f(x)= Sax Domain:
x +1
24) f(x)=A15x"-3 Domain:
25) f(x) = ! Domain:

N2+5x

Range:

Range:

Range:

Range:

Range:




26) f(x)=-2x"+3

27) f(x) =|x+3|

x2+2,x<1
28) f(x)=1"
2x°+2,x>1

29) f(x)=sin x
30) f(x) =secx

31) f(x)=tan x
32) f(x) = 3cos(x—%)

33) f(x)=—2cscx

34) f(x)=2+cotx

35) Given f(x) = 6 — 2x, find f(-3).

Domain:

Domain:

Domain:

Domain:

Domain:

Domain:

Domain:

Domain:

Domain:

Domain:

Range:

Range:

Range:

Range:

Range:

Range:

Range:

Range:

Range:

Range:




For # 36 and 37 use algebra to find the value(s) of x for which f(x) = g(x).

36) f(x)=2x"—6x
gx)=x-3

—-2=2x-3y
37)
6=4x-y

38) IF f(x) = x° = 3x, find: 1N =1

39) Is f(x) = E one-to-one? (Does it have an inverse?)
X

If it is, find the inverse function.

40) Is f(x) = x* one-to-one? (Does it have an inverse?)

If it is, find the inverse function.

41) Determine whether the functions f(x) = Vx* -5
and g(x) = x> + 5 are inverses of each other.

42) Determine whether the functions f(x) = (x+1)3 and
g(x) = 3/; —1 are inverses of each other.



Find all solutions for the given polynomial equation. You will need to use at least one of the methods
listed below, in some cases more than one may be needed. You may use a graphing calculator, but
answers should be exact answers, not decimal approximations.

(1) factoring
(2) quadratic formula
(3) synthetic division

43) f(x)=x"+3x-4

44) f(x)=16x" +30x+100

45) f(x)=2x’ +6x> +10x

46) f(x)=x>+x>-5x+3

47) f(x)=x" +64

48) f(x)=x"+4x* =Tx* -22x+24

49) f(x)=x" +3x* +5x> +7x*> +9x+5




Verify the following trig identities.

50) sin 6 + Cf)se =cscé
1+ cos@ sind

51) 1+ tan’x = (sinx + 2)(sinx —1)

2
. . sec”x — 1
52) sm2x+smx—2=—2
sec” x
’ . 1
53) —cos"x+sinx—1= 5
csc” x

Use the fundamental identities to simplify the expression.

54) sing(cscg —sing) =

55) sec’x(1-sin’x) =

56) cscld

secd

1
57) ——— =
) tan’ x + 1

tan” & _

58 =
) sec’ @

59) cot (% - xj Ccosx =

60) cost(l + tanzt) =




Perform the multiplication and use the fundamental identities to simplify.

61) (sinx + cosx)’

62) (cotx + cscx)(cotx — cscx)

63) (secx +1)(secx —1)

64) (3 — 3sinx)(3 + 3sinx)

Perform the addition or subtraction and use the fundamental identities to simplify.

65) ! + !
1+cosx 1-—cosx
66) ! + !
secx+1 secx—1
67) cos‘x N 1+ sinx
1+ sinx COS X
sec’ x
68) tanx —
tan x

Rewrite the expression so that it is not in fractional form.

)

69) sin” y
I—cosy

70) ;
tan x + secx

71) ;
secx — tan x

2
72) tan” x

cscx +1



