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g f 1. For which of the following does lirri f(x) exist?
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5. An object is dropped from the top of a tower. Its height, in meters, above the ground after ¢ seconds is given by the
equation y = 300 — 4.9t2, Give answers with correct units.

{a) What is the height of the object after 3 seconds? U S S T e h”S l
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{b) What is the average speed of the object over the first 3 seconds? e S |- 3.77 ,m/i;ﬂ l

"{c} What is the instantaneous speed of the object at 3 seconds?t 3 5. 7 ,,,‘/;“ _

(d) Write the equation of the tangent line to the graph of y when t = 3.

Y- 25 5.9 <-29.9{¢t-3)

6. A particle moves along the x-axis so that at any time ¢ = 0, its velocity is given by ¥(£) = 2 + 4.1 cos(0.8t). What is
the acceleration of the particle at time £ = 37 v [5‘) = -3 315

7. If f(x) = In(x+4+ex) then £(0) is?
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8. If f is a differentiable function, then f'(a) is given by which of the following?
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9. The function f is continuous on [-2, 2] and f{-2} = f(2) = 0. Ifthere is no ¢, where 2<c< 2 for which f’(c) 0, whlch

of the following must he true? T f‘\ e w
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(A) For-2<k<2, flk)>0. 7!\“_. - iy

| (B} For-2<k<2, filk)<O.

(C} For-2<k<2, flk) exists.
(D) For-2<k<2, flk) exists, but f is not continuous.

@For some k, where -2 <k < 2, f{k) does not exist,

‘ _ v 10. Arock is thrown straight into the air. its height, in meters, above the ground after t seconds is given by the equation
i s(t) = 32t — 4.9t Show your work and give answers with correct units.
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{a) What is the height of the rock after 3 seconds? § (3)= 5L et
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(b) What is the average velocity of the rock over the first 3 seconds? ™ ,.‘;,ww— G A fee

" {c) What is the instantaneous velocity of the rock at 3 seconds? <22 0.6 m fret

{d) What is the maximum height of the object and how long does it take to fall back to the ground? F : Lo
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o 11, Let f be the function given by f(x) = Ze‘” For what value of x is the slope of“fhe life tangent to the graph of fat

(%, f(x)) equal to 4? . ) 1u? EJ‘?
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12. The graph of f*, the derivative of the function f, is shown to the right. Which of the following statements is true?

W f is decreasing for -1 <x <1, @ [ isincreasing for -2 <x <0.
f isincreasing for 1 <x < 2. \(E}\ f has a local minimum at x = 0. Cpey D o
. f is not differentiable at x=—1 and x = 1. PR A
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13. Let f be a differentiable function such that f(3) = 2 and f'{3) = 5. if the tangent line to the graph of fatx=3 'is"u:_secl to

find an approximation to a zero of f, find that approximation, U) 2% (x i 'g\) o - s‘g .’,.’ 3 ..
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14. Let f be the function given by f{x) = x* = 5x* + 3x + k, where k is a constant. e § el RO
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15. The radius of a circle is increasing at a constant rate of 0.4 meters per second, What is the rate of increase In the
area of the circle at the instant when the circumference of the circle is 25 meters? 4 - 1 JA‘ : J o f) (o "')
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16, Inthe right triangle with a hypotenuse of 13, if 8 increases at a constant rate of 2 radians per minute, at what réte i~ o

% (the side oppomte 6} increasing in units per minute when x equals S units? 1% ¢, @ = X T —
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17. Let f be the function with denvattve given by f(x) = cos(x* + 1), How many relative extrema does f ilave on the .

interval 1 <x<57? fos {(x2 1y T 0 ’”‘rﬂ
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i 18. The position of a particle moving along the x-axis is given by the function x{t) = e' + t e'. What is the average
velocity of the particle from time t =0 to time t = 57 ({}j ,) (g‘ﬁ G0, 417 5») 25 ‘?ef?, 45 -1 ] lr}“; ;:?
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{c) Thereis a number k such that {3.2, k) is on the Curva.™ Usw}% thé tanggﬂﬂm art (b), approxlmate the-
" value of k. K{-[:Q(BQ ’3) { K:"Or‘/-’np?

{d) Write an equation that can be solved to find the actual value of k such that“(~3' 2, k) is on the curve.
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(e) Solve the equation in part {d) for the value of k.

20. Ify = 5"+ 4x - 2, Find dy/dx,
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NON-CALCULATOR REVIEW
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{c) Suppose the function g is defined by g(x) = [k”x +1 for0sx=3 yhere kand mare constants. If
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g is continuous at x = 3, what is the value of k when m =27
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11. If the line tangent to the graph of the function f at the point (1, 7) passes through the point {-2, 2), then f (1) is
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14, A partlcle moves along the x-axis so that at time t 2 0 its posmon is given by x(t) = 2t* - 21> + 72t 53 At what tlme t

is the particle at rest? V(ZL‘) 0 S x'(¢) = b £’ wz/g & 4 /;} o
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16. A particle moves along a line so that its position, in meters, at any time t = 0, in seconds, is given by

13, If (x) = v2x, then f! (2) = . , -' ‘m—guk___

s(t) = 2t — 11£% + 12t — 13. Show your work and give answers with correct units.
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(a) Write the velocity of the particle as a function of time, t.
(b) Write the acceleration of the particle as a function of time, t. q (ey - | PR
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(c) When is the particle at rest? What is its acceleration at these times? & Toape
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oops, I forgot the y |

22. In the xy-plane, what is the slope of the line tangent to the graph of x* +xy +y* = 7 at (3\ 2)?
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23. A particle moves along the x-axis so that its position at time t is given by x{t) = t* — 6t +5, For what value oft Is the :

velocity of the particle zero? Ve T i) e At il
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24. Let f be afunction defined on the closed interval —3 < x <4, The graph of f’, the derivative of f,
con5|sts of one line segment and a semicircle, as shown to the right.

a) On what intervals, if any, is f increasing? (—SK _

: i 3 % 3 > T :'; En
b) On what intervals, if any, is f concave upward? - / -’
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Graph of f*
¢) Find the x—coordinate of each point of inflection of the graph of f on the open interval -3 <x<4.
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d) Find an equation for the line tangent to the graph of f at the point (0, 3).
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25, Let f be thé function with derivative given by f '(x) X - 2/x . On which of the following intervals is f decreasing?
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26. Ify=3x-6, =6, what is the minimum value of the product xy?
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30. The volume of a cylindrical tin can with a top and a battom is to be 167 cubic inches. If a minimum amount of t|n is

to be used to construct the can, what must be the height, in inches, of the can?
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31. The volume V of a cone {V = 1/3 7t r* h) is increasing at the rate of 28m cubic ft. per second. At the.-instant'_Wh'én_the
radius, r, of the cone is 3 ft., its volume is 12n cubic ft. and the radius is increasing at 1/2 ft. per second. '

(a) What is the rate of change of the area of its base? {b) What s the rate of change of its helght h?
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38. Whay'is the slope of the line tangent to the turve y = arctan(4x) at the point x = = ?
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