MATH 120 Introductory Calculus Tom Kunkle page 1
Some Review Problems for Final Exam No Calcuators Nov 25, 2019

1. Find the derivative of each of the following functions. Do not simplify your answers.

+cotx —e* —cos ' b. (sinz)(cosx) + In(tan x)

4
R
a. y=4x T
secx —tanw
CTa? — — 2tan~! L —
o 8(Va)! mer cosm + cotx
e. In(z%e”) f. (csc?2)V/ 210 4 2
g. V/xIn|cose?| h. (22 + 3)°*

i. (csc®z 4 sec® x)? i (z+1)V®

Ssin™ !z — y).

d
2. Find d_y along the curve (2 +3?)° = =
x
. dy T 2
3. Find T along the curve 3e*™¥ =y — y“x + 8.
x

4. Find an equation for the line tangent to the curve y = at x = 1.

2r +1
5. Find all critical points of the function £(x) = 1 + cos? x — sin in the interval [0, 27].
6. The graph at the right shows the velocity function v(t) for an y ‘ S y=v(t)

object moving along a horizontal axis. (v is measured in m/sec and I R A R
time ¢ is measured in sec.)

a. Over what intervals of time, if any, is the object moving in the positive direction?
b. Find the object’s acceleration at time ¢ = 2. Don’t forget the units.

c. At what times, if any, does the object’s position have a local minimum? At what times, if any, does it
have a local maximum?

d. If the object is at position 14 meters at t = 0, find its position at time ¢ = 6.
e. Find the total distance traveled by the object between times ¢ = 0 and t = 6.

7. Let g(z) = 2% — 423 + 6.
a. Find the interval(s) on which g(z) is increasing.

b. Find the intervals on which the graph of g(z) is concave up.

c. Find the z-coordinates of all local maxima, local minima, and points of inflection.

d. Find the absolute maximum and minimum values of g(z) on the interval [2, 4]

8. Sketch a graph of a function f(x) with all of the following properties.

a. The domain of f(z) is (—oo, —3) U (=3, 6]. b. f(1) = -3 and f(4) = 2.
c. lim,_,_3- f(z) = —o0. d. lim,, 3+ f(z) = oc.

e. fix) <0ifz<-3orif—3<z<l f. f'(x) > 0if 1 <z < 6.

g f'(x) <0ifz<—3orifd<az <6. b f(z) > 0if -3 < 2 < 4.

9. Find a number c that satisfies the conclusion of the Mean Value Theorem for the function w(z) = €3% on
the interval [0, 2].

10. Evaluate the limits. Write a real number, co, —oo, or DNE. Include supporting work.

V312 42
a. lim b. lim vz'+2 c. lim (cos :1:)1/””2
z—d4t 4 —2 z——oco 2x—3 z—0
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11. Use the graph of y = f(z) at right to find the following. Write a real number, oo, —oo, or DNE.
Supporting work is not required on this problem.

Yy
R R e S K SRR =
a. ignﬁ f(z)

N CESOEPIC)
h—0 h

12. Can a function be continuous on the interval [—1, 1], have an absolute maximum on [—1, 1], but have no
critical numbers in [—1,1]? Give a graph or formula for such a function, or explain why one cannot exist.

13a. Find the linearization L(x) of f(z) = V1 + 2 ata=T.

13b. Use your answer to Problem 13part a to approximate v/9. Write your answer as a rational number.

14 . Evaluate the following indefinite integrals:

a /(6 5 + w) d b / ! d
. ———+e x o Y—==dx
x \/5 V1 — x2
c. /(3—sec9)cos€d9 d. /831\/63x+7d17

1
e. /<x2—3cscxcotx——> dz f. /(3sinx+sec2x+ﬂ')dx

2z
g. /x\4/a:2+5da: h. /:zrtanx2 sec? 22 dx

15. Evaluate the definite integrals:

T 3
a. / sec? z dx b/ (:v2 —Tx — i) dx
3 /4 1 2z

5 1 -1
x sin” " x
c. ——dx d. / ——dx
/1 z? +1 172 V1 — a2
16. A particle moves in a straight line. Its velocity at time ¢ is v(t) = 8sint. If its initial position is s(0) = 3,
determine its position s(t) as a function of ¢.
17a. Approximate the value of the definite integral f35 In x dr with a Riemann sum using 4 equal subintervals
and their right-hand endpoints. You are not required to evaluate your answer.
17b. Is your approximation in Problem 17part a an overestimate or an underestimate of the integral? Explain
with a graph.
22 —4x+4
(x —2)(2z + 3)

19. Write the expression fl?’p(t) dt + fgﬁp(t) dt — f26 p(t) dt as a single definite integral.

18 Find all horizontal and vertical asymptotes of y =

20. Find [, (3f(x) — 2g(x) + 5) da if

ffl f(z)dx =9, ff’ f(z)dx =5, f(;l g(x)dx = 3, and fol g(x)dx = 6.
6x
21 Let F(z) = /\/g (t* —3)dt.

a. Is F(0) positive or negative? Briefly explain.
b. Find F’(x).
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22. A 13-foot ladder is leaning against a vertical wall on level ground. If the foot of the ladder is pulled
along the ground away from the wall at a speed of 2 feet per second, how fast is top of the ladder sliding
down the wall when the top is 5 feet from the ground?

23. A farmer wants to fence an area of 120 square feet in a rectangular field and then divide the field into
equal thirds with two fences parallel to one of the sides of the rectangle. Find the shortest length of fencing
needed to do this.

24. An object moving along a straight track is at position
s(t) at time t. The graph of s(t) appears in the figure.
N : Y s(t)
Let v4 denote the object’s velocity at the point A; let vp
denote the object’s velocity at the point B, etc.. Fill in the
blanks with v, vp, vo, vp, vg to make a true statement.

(Supporting work not required.)
M t—

< <

IN
IN
o

25. State the definition of lim g(z) = M.

z—b
26. State the definition of lim h(z) = —oo.
r—w
27. Write an e-§ proof of limz(—?):v +1)=r.
T——
1
28a. Use the limit definition of derivative to find ¢'(x) if s(z) = . (You can use the “shortcut”

Vo —x
methods of finding derivatives to check your work, but to receive credit on this problem, you must find f’(x)
using one of the two limit-definitions of the derivative. You may not use L’Hospital’s Rule to help you take

the limit.)

28b. Use your answer to 28a (above) to find the slope of the curve y = s(z) at « = 1. (You do not have to
get 28a correct to receive full credit on 28b.)

28c¢. Use your answer to 28b (above) to find the equation of the line tangent to y = s(z) at z = 1. (You do
not have to get 28a correct to receive full credit on 28c.)

29. Repeat Problem 28 with s(z) = 5 a T
T —

30. Repeat Problem 28 with s(z) = 2* — 322,

31. Take the limit, or explain why it does not exist. Complete solutions required.

o224+ —20 . x?
a. lim ————— b. llm ——
zsd 22— 16 e>-2 (z +2)?
1 7 — 9g10
. 2 el . e
C. ili)l})x cos <x2) d. CEh_}n;@ 03251

e. lim (# — l) f. lim (\/ 422 +3 — 2:10)
x—0 I(

32. Sketch the graph of a function g(z) that clearly satisfies all of the following:

. mll)rgo g(x) 2 e m 9(x) o0
e lim g(z) = oo ° lim g(z)=o0

e g is discontinuous at z =1 e g is continuous from the right at = = 1
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33. Refer to the figure for the graph of 3 -
y = f(a).

a. Find all z-values in the interval
(—2,6) for which f’(x) does not exist.

b. Find f/(5).

c. Sketch the graph of y = f'(z) on a
separate set of axes.

y=f(x)

2

d d? 3z +4
34. Find d—y and 2 if y = 27 + . You are not required to simplify your answers.
x

D W |

35. At what z-values does the graph of y = x 4 cosx have a horizontal tangent?

36. Given the following table of values:

x| flo) fl=) g@) g(x)
-1 3 4 2 -2
2 -1 -5 3 9
3 2 10 -1 11
a. Find % [g(f(2))] at o = —1. b. Find %(g(m))_l at z = 2.

37. An object moving along a number line is at position s = t2 + ¢ (meters) at time ¢ (seconds).
a. Express the object’s velocity and acceleration as functions of ¢.

b. At what time(s) is the object’s velocity equal 07

c. On what interval(s) of time is the object moving forward?

d. Find the total distance travelled by the object between time t = —1 and ¢t = 1.

38. State Rolle’s Theorem.

39. State the Mean Value Theorem.
40. Show that p(z) = 27 + 22° 4+ 7z — 3 = 0 at exactly one z in the interval [0, 1].

41a. Find the linearization L(z) of the function g(z) =Inx at a = 1.

41b. Make a rough sketch of the graphs of g(z) and L(z) together on the same axes. Label the point of
tangency with its coordinates.
41c. If x is near a, is L(x) an underestimate or an overestimate of g(x)?

42. Let f(z) = In(2% + 4). (Note that f(z) is defined on the entire real number line.)
a. On what interval(s) is f(x) increasing?

b. At what z-value(s), if any, does f(z) have a local maximum?
c. At what a-value(s), if any, does f(z) have a local minimum?

d. On what interval(s) is f(x) concave down ?

e. At what x-value(s), if any, does f(z) have an inflection point?

x? — 16

43. Find the absolute maximum and absolute minimum of p(z) = on the interval [—5,4].
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44. Sketch the graph of a function 8(x) with all of the following properties.

e 3(0)=1 e 3'(x) < 0 on the interval (—oco, —2)
o3'(=2)=p'(0)=0 e 3'(x) > 0 on the interval (-2, 00)
e 3”(z) < 0 on the interval (—1,0)

(
.5
45. A weather balloon rising straight up from a level field is tracked by an observer 1 kilometer from the
lift-off point. At the moment when the balloon is 3 kilometers from the observer, the angle of elevation of

x) > 0 on the intervals (—oo, —1) and (0, c0)

the balloon (from the point of view of the observer) is increasing 1—(1)0 radians per second. How fast is the
balloon rising at that moment? Answer in a complete sentence, including the appropriate units.

46a. At noon, ship A is exactly 1km west of ship B. If B travels east at 2 km/hr and A travels north at 3
km/hr, how fast are they separating at 4pm?

46b. Suppose, instead that the second ship travels northeast along a path that makes a 7/3 angle with the
eastward path of the first ship. How fast is the distance between the ships increasing at 1pm?

47. If you walk along the upper branch of the hyperbola y? = z244

(see figure at right) what’s the closest youll come to the point
(2,0)?

48. The top and bottom margins of a poster are each 2 inches, and the side
margins are each 1 inch. If the area of printed material on the poster is to be
8 square inches, find the smallest possible total surface area of the poster.

49. Find f(z) if f”(z) = —2z~2 and f'(—1) =2 and f(—1) =0.
50. A marble is thrown downward from a 170 foot tower with initial speed of 4 ft/sec. Assuming that the
downward acceleration of the marble is —32 ft/sec?, express the height of the marble as a function of time.

51 a. Using the table of values below, approximate f03 0 p(z) dz with a Riemann Sum using three subintervals
and their midpoints.

z 0 5 10 15 20 25 30
px) | 4 6 3 —=2 -3 -1 1

You can leave unfinished arithmetic in your answer. For example, if the correct answer were “%(3 52 —1),”
then that response would receive full credit.

51b. Repeat, using 6 subintervals and their right endpoints.
52. Find the limits:

. tanz . sinz , . (1

a. lim b. lim c. lim zsin | —

o0+ \/E z—0 et T—00 x
d. lim oz — 22+ 22 e. lim (1 4 5z)%/® f lim z7e

T—00 z—0 T—00
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1. a: 282% + $27%/3 —esc?z + (1 — 22)7Y2. b: cos’z — sin®z + sec’ zeotz. i 1w + éx’”?’ -2l + 271 d: ((secxtanx -
sec?z)(cotx — 1) + (secx — tanx) csc? x) (cotz — 1)72 e: 1+ 2/x f: —2esc?zcotz(z!? + 2)1/2 + Lesc?x(a!® + 2)71/2(102° + 1)

g (x| cose”)~3(In|cose®| — ze® tane®) h: (2x + 3)5° (5 In(2z + 3) + 10z(2z + 3)’1> i: 4(csc®z + sec z)3(—3cesc® xcotw +
3

. B B 2,024 o 2 o —1/ N B4 2y1/2 SyetY
sec’ z tanz) J: (“”H)ﬁ(%‘T Y n(e+1)+va(@+1) 1)' 2. e 3. o ey 4y
5/3 = (5/9)(x —1) 5.7/2, 3n/2, Tn/6, 117/6 6. a:[0,2] U [4,6] b: -1 m/sec? c: local max at t = 2; local min at t = 4 d: 15 e:
3 7.a: [3,00) b: (—00,0) and (2,00) c¢: local min at x = 3. No local max. Inflect. pts at # = 0 and = 2 d: min = -21, max

=6 9.c=32(n3(e~1)) 10.a: —oob: —v3/2c: e¥/2 11.a: DNEb: -1 c: 1/2 12. Yes. Abs max and min must occur
at the endpoints. f(z) = will work. 18.a: 24+ 45 (x—7) b: f(8) # L(8) =2+ 14.a: 6In|z|—6\2+e”+C b: sin""z2+C c
3sinf0—-60+C d: %(e3z+7)3/2+0 e: 2°/3+3csca— 3 In|z|+C £ —3cosz+tana+mar+C g %(:p2+5)5/4+0 h: 1tan?2?+C  15. a:
1b: =2 —1lm3c ;In13d: %7{'2 16. 11—8cost 17.a: I~ $(In3.5+In4+In4.5+In5) b: Inz increases, so answer to a is an
Overestimate. 18. HA isy = % VAis x = ’73 19. ]12 p(t)dt 20.16 21.a: positive, b.c. integrand is negative and limits
are in reverse order. b: 6(3622 — 3) 22.24/5 ft/sec 23. 4 -60'/2 4+ 240 - 60~1/2  24. two correct answers: vc < vy < vp <
vg <wva, or ve <vp <vg <wvg <wvs 25.For every £ > 0, there exists a ¢ > 0 so that 0 < |z — b| < J implies |g(z) — M| < e.
26. For every real number M, there exists a § > 0so that 0 < |z — w| < J implies h(z) < M. 27. Assume e > 0. Choose
0 =¢/3. Then 0 < |z + 2| < ¢ implies that € > 3|z + 2| = [3z 4+ 6] =[(—3z + 1) — 7|, as desired. 28. a: §'(z) = % b: 1/16.
cy—3==%@-1). 29.a @) =-2r—-1)"2% b: -1 c: y—1=-1(z—1). 30 a §(x) =42° —6z. b: —2. ¢t y+2 =
—2(z—1). 31.a: 9/8b: coc: 0d: —=9/4e: —1£: 0 33. a: x=2,z=4b:1 34.y = ﬁ Yy = ﬁ 35. 0 =7+
2nm, where n = any integer. 36.a: 44. b: -1 37.a: v =2t+1,a =2 b: t = —1/2. ¢ (—-1/2,00). d: 5/2.  38. See text.
39. See text. 40.p(0) = -3 <0< 7 =p(1). Since p is a polynomial and continuous and differentiable everywhere, Intermedi-
ate Value Theorem = p(c) = 0 for at least one number ¢ in (0,1). Rolle’s = that between any two zeros of p(z) there must
be a zero of p/(z). However, p'(z) = 725 + 10z* + 7 > 7 for all real z, so there cannot be more than one such number c. 41. a:
z—1. ¢ L(z) > Inz (because Inz is concave down.) 42.a: (0,00). b: none. ¢: z =0. d: (—o0,—2) and (2,00). e: z =2 and
x = —2. 43. max = 4, min = -9/10. 45. At the moment in question, balloon is rising .09 km/sec. 46. a: At 4pm, the dis-
tance between the ships grows exactly 3.6 mi/hr. b: At 1pm, the distance between the ships grows exactly 2.5 mi/hr.

47. /6 (when you’re at the point (1,v/5) 48.32in?> 49. f(z) =3+3z+In|z| 50. h(t) = —16t2—4t+170 51. a: 10(6—2—1)
(or 30). b: 5(6+3—-2-3—1+1) (or 20). 52.a: 0. b: 0. ¢t 1. d: -1. e: €5. f: e.
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1. Evaluate the following limits.

3—\X+7 _ Ax+1-1 I.ml—x+lnx_d lim (x+3)(2x-10) .

a) lim ———;b) im————;¢) i ; ;
x—2 X—=2 x>0 X o114 C0S(7X) x—>-3 |x+3]
1 3X2 +2 . |n(x2+2x) . X2 -4 . X
e) li ; lim ; Im h). lim———; lim ——
)xm1+x2 f)xL 2x? — 9 Inx ) 2 X2 — X -2 ) X2
3X Inx . e*-1. .
i) lim 2 k) lim 1) ||mO E=L;m) lim (¢ + x+1 =% =x); n)

M +4x-+1-x); 0) lim(gi:—4); p) lim@+2x)7%7 ; 6) lim (cos )™ ; 1)

X—0

limxtan(%).

X—00

2. Suppose j3f(x)dx 12, jf(x)dx_e and j g(x)dx = 2, find :
-2 -2

5 -2
a). [ f(x)dx;b). j—ﬂg(x)dx;c)j(4+f(x))dx.
2 5 -2

3. Find the linearization of y = 3/x at x = 27. Use the linearization to approximate the
value of 3/28 . Give your answer as a fraction.

4. Find the derivatives. Do not simplify your answer

VX2 +1

a). f(x) = o 2x b). g(x) = tan®(2x? +1) + cosx*
).y =(x®-sinx)* d). x* +4xy —3y? =5

e). y=xe*? +sine* ). f(x)=In(x-1)/x>

9). y =2x*sin(5x — 1) h). t = [In(y? + 3y)]*

i). f(x) = sec(sinx) + cot(e 2¥) 0. y=(x+1)>

k) f(x)=(x2+1)°5NX ) y=arctan(5e)

m) f(x) = In(arctan(2x)) n) y=sin"*(x?)

0) sin(x* +y)—x’y* =e? +10

5. Use the definition of derivative as the limit of difference quotient to find the derivative

a). f(x) = V/x +3
2
b). f(X) = m

c). f(x)=5x*-7x+30



6. If 1(2)=-3f(3)=59(2=3 9@=-2f(2)=-T;f (3)=4 g (2)=+2; and
g'(3) = r, find the derivative of the following functions at the given value of x.
a) y=Tf(x)g(x)atx=2; b)y= f(g(x)) atx=2.

7. A 13 ft ladder is leaning against a wall, and its base is slipping away from the wall at
the rate of 3 feet per second when it is 5 feet from the wall. How fast is the top of the
ladder dropping at that moment?

8. If 1200 cm % of material is available to make a box with a square base and an open top,
find the largest possible volume of the box.

9. A water tank has the shape of an inverted circular cone with base radius 2m and

height 4 m. If water is being pumped into the tank at a rate of 2 m */min, find the rate
at which the water level is rising when the water is 3 m deep.

10. A cylindrical can is to be made to hold 1000 cm ® of oil. Find the dimensions that
will minimize the cost of the metal to manufacture the can.

11. Sketch a possible graph of the function f(x) that satisfies the following conditions
lim f(x)=0; lim f(x)=—o0; lim f(x)=o; lim f(X)=-o0; lim f(x)=o0;

X—>F00 X—>—2" x—>-2" x—0" x—0*

f(x)is decreasing on its domain; f(x) is concave up (-2, -1) and (0, «); f(x) is concave

down

(-o0,-2) and (-1, 0).

12. Find the equation of the tangent line to the curve at the point
a) X2 —xy+y? =7 (-1,2).

b) xz,/y—2 = y2 -3x+y-8at (1,3)

13. For f(x)=e*sinx, find and simplify f (x).

14. Find all values of x satisfying the conclusion of the Mean Value Theorem for
a) f(x)=(x-2)% on[0,2]

b) f(x) :FXz on [1, 4]

15. A spherical balloon is expending from the sun’s heat at rate 5 m /min. Find the rate
of change of the radius of the balloon when the radius is 5 meters.

X% —2x+4

X—2
a). Determine where f(x) is increasing, decreasing and all local extrema.
b). Find where f(x) is concave up, concave down and all inflection points.

16. Given f(x) =



c). Sketch the graph of f(x).

17. Find the instantaneous rate of change of f(x) =sin3xatx=x/4.

18. Evaluate the following integrals

-3 1
) [ a7 O [ e ™
c) J-(x2 —1)32xdx d) J-(0033x+sec2 2x)dx
7l2
) J‘ f) J‘ CO-SX ~dx
(x? 2x+3) o (L+sinx)
X 1
9) I%X h) J.4X\/X2 + 3dx
0
. d .
) 5o ) [ G+~
1 7l3
K) [ ~/4x —1dx ) [ (1~ cos3t)sin3tdt
0 716
5 2
m) sz —x‘dx n) j‘— x? —2x‘dx
0 3
0) }xxll—xzdx p) j (sec x tan x)
0

dx

2C0S X +5¢0s° X
) |

Q) I |6 cos xfdx
COS X

NH

19 Solve the lnitial value problem.

=15Jt +—

dt \/_, r=8,_r@=0.

20. An object is dropped from an airplane. The acceleration is measured in ft/sec? and
recorded every second after the drop for 5 sec, as shown in the following table.

T 0 1 2 3 4 5
a 32 1941 11.77 7.14 4.33 2.63

Find an upper estimate for the speed using 5 equal subintervals and left-endpoints.

Jx X
21. Find F" (x) fora). F(x) = [ costdt b). F(x) = [V1+t%dt
0 0



22. Suppose the first derivative of f(x) is f (x) = (x—3)%(2x+5).

a). On what interval(s) is f(x) increasing?

b). On what interval(s), if any, is f(x) concave up/concave down?

c). At what x-values, if any, does f(x) have local minima and local maxima?

23. Find the total area between the x-axis and the graph f(x) = x® - x? —2x, —1<x<2.

24. Use the definition of the derivative to find the following
a). find f'(2) if f(x) = 3x* =5x+35; b). find h* (1) if h(x) = 23

5x+1 *

25. Find the absolute extrema of a) f (x) = 5x?'® —2x*'3on the interval [-1, 2].

b) f(x):x%% on [1, 8;

26. A box with a square base and an open top is to be constructed to hold 96 cubic feet of
water. If x is the side length of the square base and y is the height, and oak base costs $3
per square foot, and the and the pine sides costs $1 per square foot, what value of x gives
the least expensive box?

1
27. Approximate the value of the definite integral j\/;dx by Riemann sum using three
0

subintervals of equal length and their right endpoints.

28. Water is flowing into a tank at the rate of /3t +1 ft*/min. If the tank is empty when
t = 0, how much water does it contain 5 min later?

29. Determine where the function is increasing and where it is decreasing

a). f(x) ='”7X and b). g(x) = x3(x—4)

30. Find an equation of the tangent line to the graph of the equation sin(x —y) = Xy at the
point (0, 7).

31. The velocity of an object is given by v=2t—4ft/s for0<t<6.

a) What is the displacement at t = 6? b) What is the total distance the object traveled
during the time interval [0, 6]?

X
32. Let G(x) :J f (t)dt where f (t) is shown below. Find the following:

2

a) G(2) ; b) G (5); ¢) G (3);d) G"(1).

e) The interval where G(x) is decreasing
f) The point a where G(x) has a local max.




33. The angle of elevation of the sun is decreasing at a rate of 0.25 rad/h. How fast is the
shadow cast by a 400-ft-tall building increasing when the angle of elevation of the sun is
7l67?

34. A particle is moving with the given data: a(t) =sint+3cost,s(0)=0,v(0)=2. Find
the position of the particle.

35. Given f(x)=1-x on [-2, 2]. Find a) net area; b) area.
Also: p. 168 #43-47(odd);

Answers:

1. a).-1/6;b). %25 ¢). -+ ;d). 16;e). 0; f). 3/2; g). 2; h). 4/3; ). -o0;]) 3;k) 0; 1) 1,
m)-1; n). 2; 0) 0; p)\/g; Q) %; r 1.

2. a).2;b).2rx,c)20.

3. L(x):%x+2; 328:%.

cos2x(1/2)(x? +1) Y2 (2x) — (x® +1)V?(-2sin2x)
a). 5
(cos2x)
b). 3tan?(2x? +1)(sec? (2x? +1))(4x) — (sinx*)(4x?)
c). 4(x® —sinx)3(3x? - cosx)

2X+4y
d. By — 4x
e). X% 4 xe*'2(1/2) + cose* (e*)
2-X

D. 3x? —3x

g). 2x* cos(5x —1)) -5+ (sin(5x — 1)) - 8x>
2y +3

h. 4[In(y? +3y)]®- 2y+
y© +3y

i). sec(sin x) tan(sin x) cos x — 2 csc? (e2X)e?*

. 2X 1 2X
). (x+D)* (57 +2In(x+1))
k) (—Zifi:‘lx +cos xIn(x? +1))(x2 +1)SInX

15e%*
1+ 25¢5%

2
m) ——
tan ™ (2x)(1+ 4x%)




2X . 3x2y? —2xcos(x? +
n) ;0) ¥'= 4 E, y)zy
1—x4 cos(X“ +y)—2x"y—2e
2
5.4 5 C)10x 7.
2J_ )
6. a).—3f—21, b) 4&.
7. -5/4 ft/sec
8. 4000cm’
9 im/min
" Orx
500 500
10.r=3— h=23—
T T
11.

12.2) y=4/5x+14/5;b) y=1x+23

13. f (x)=2e* cosx
14.2)2-2;b) —2+3v2
1

15, —
207

16. a).f(x) is increasing on (— ,0) U (4,) ; f(x) is decreasing on (0, 2) u (2, 4); local
max at (0,-2), local min at (4, 6).
b). f(x) is concave up on (2, o«); concave down on (-, 2); no inflection points.

-3
1 ~32
2

-2 1
18. a). -1/5; b). +c:c). =(x? =1*+c:d). 1/3sin3x + ¥ tan 2x +C;
) ) (1+\/;) ) 4( ) ) 2

-1 _ . e 32-1243
e). 202 2%+ 3)+c,f).3/8,g).x+2e +c;h), ——— 3
i). Inlx|+2x¥2 +C; k). dne, I). %; m). 29.5; n). 28/3; 0). 1/3; p) 0, q) 18, )

2X+5sinx+C.

). —In|3x+4|+c

19. r=4t"% +4t%% -8t
20. 74.65



cosvx .\ 3
21. a). N ;D). V1+X

22. a). (-5/2, 3) and (3, »); b). concave down on (-2/3,3); concave up on
(-o0,-2/3) and (3, ©) ; ¢). x = -5/2 is a local min.

23.37/12

24.2).7;b). 2.

25.a) f(-1) =7 is an abs max, f(0) = 0 is an abs min; b) a) abs min f(2)=12 and abs max
f(8) = 66;

26. X = 4 feet.

27. .79795.

28. 14ft°.

29. a). increasing (0, e), decreasing (e, «); b). increasing (1, «), decreasing (-, 1).
30. y=(r+D)x+rx.

31. a) 12ft; b) 20ft.

32.a)2;b)3.5;c)1;d)-1;e) (45,5);f)a=45.

33. 400 ft/h.

34. s(t)=-sint—3cost+3t+3.

35. a) 4, b) 5.



