Chapter 4 Review

Mean Value Theorem (MVT) Work Sheet
1) MVT: Consider the function f (x)=x” on the interval [1,3].
a) Graph the function neatly on the interval given.

b) Draw a line between the two endpoints of the interval and write the
equation of the secant line.

c) Sketch a tangent line to the curve parallel to the secant line and
approximate the x-coordinate of the point of tangency from the graph.

d) Use the MVT to calculate the x-coordinate of the point in part c.
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slope of secant w = f’(c) slope of tangent
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2) MVT for integrals: Consider the function f (x)=x" on the interval [1,3].

a) Graph the function neatly on the interval given.

b) Draw a horizontal line on the interval so that the area under the rectangle
is approximately equal to the area under the function. Approximate the height of
that rectangle (y-coordinate) and the location of that point (x-coordinate).

c) Use the MVT for integrals to find the average value (y-coordinate in part b)
and the value of c (where the average value is located) (x-coordinate in part b).

b
Area under curve If(x)a’x =(b-a) f(c) Areaofrectangle (f(c)is fouoe )
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3) Given velocity vs time data.

time 0 1 2 3 4

velocity | 8.1 10.3 11.4 12.2 11.6

10.3

a) approximate a(5.5)

b) Is acceleration ever zero (justify)

c) Is velocity ever 10.7 (justify)

d) Find area under curve using 4 partitions

aa) Rectangles right

bb) Rectangles left

cc) Midpoint method

dd) Trapezoid method

e) What is the meaning of d

f) Find the average velocity (use any one from part d)

g) Find the average acceleration




[t
4) A curve can be fit to the data in the first part. Using the curve v(¢)=4 sm(aj +8,

answer the questions by analysis and a calculator.

Calculator
aa) approximate a(5.5)

bb) Is acceleration ever zero (find acceleration and use calc)

cc) Is velocity ever 10.7

dd) Find area under curve using a definite integral

ee) Find the average velocity



5) Given the graph
of f(x) on the
interval [0,6].

a) Critical points on g, jlustify?

b) On what interval is g increasing / decreasing, justify?

c) Any Relative extreme, justify?

d) On what interval is g concave up / down, justify?

e) Any points of inflection, justify?



6) Answer the following questions from the graph of f(x)below.

ES
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D) [ f(x)ds= b) | F(s)ae= ) [ (s)as =
& [ £(x)as = ) [ £(x)d= 0 [ f(x)as =



7) Given the information about f(x) below, answer the following questions.

-———— ———a———pp

Given: ff(x)dx=—2, Jf(x)dx=—4, Jf(x)dx:3, Jf(x)dx:2

@jﬂ@M= b) [ £(x)dx= Q) [ f(x)dx=

m]ﬂ@w= €) [ f(x)dx= 0 [ f(x)dr=



Derivative Worksheet

d ,
Basic derivatives: (f’(x),d—y,y’) Find )’.
X

1) y=4 2) y=2x"+3x"—5x+1

4) y=cosx 5) y=tanx 6) y=cscx

Use Algebra or Trig 1st, then find y’:

1) f(x)=x(3x" +5x-7) 2) g(x)=sin’x+cos’ x

S 3 1 1
x2—3x2+4+2x*2—-4x?

4) y=(sinx)(secx) 5 y=

Jx

Basic derivatives with chain rule: )’ = operation(u)u’

1) y=(x2+3x—1)3 2) y =sin4x

4) y:tan(3x+1) 5) y=cot2x

3) y=sinx
7) y=secx
5x°=3x"+2
3) k(x) = X X X
X
6) :2x2—3x+1
5
3) y=cosx’

6) y= sec(3x — 4)



Product rule using basic derivatives: y= fg, ' = fg’'+ gf’

1) y=sinx-x’

3) y=sinx-tanx

5) y=(2x+3)(x* -1)

Quotient rule using basic derivatives: y = i,
g

COSX
1) y=—3
X
3) y=—7
SInx
4 3
5) y=—

2) y=cosx-5x

4) y=cotx-3x’

6) y=cscx-secx

y_gfzﬁz
g
3x?=3x+1
2) y=
tan x
CSCX
4) y= :
X
SCC X
6) v=
) y=o i



Integral Worksheet
Basic Integrals (anti derivatives)

Jdu =u+c ka(u)du: kjf(u)du

() () = [ () [ )

1
Iu” du=2L—+c¢ Powerrule good for any power except x~' which is equal to —

n+1 X
3

4 -2 1
= 2 2
examples: _[XS dx=%+c, Jx_3 dxzx—2+c, sz dx=%+c

n+l

1) [« dv= 2) [xdx= 3) j%:

U substitution and power rule & trig functions:

4) [x(22* - 5) dr = 5) I533X27dx:
A

jsinuduz—cosu+c

12)jsinxdx: 13) jsin2xdx: 14) J.xsinx2 dx =

jcosudu =sinu+c

15) jcosxdx: 16) j—3cos4xdx: 17) jx3 cos2x” dx =



2
jseczudu same as J(secu) du=tanu+c

18) jsecz Sxdx = 19) Ix‘* (secxs)2 dx =

2
Jcsczudu same as J(cscu) du=—cotu+c

20) J.csc2 (—3x)dx: 21) j—2xcscz(x2)dx

jsecutanudu =secu+c

22) jsechtanSxdx 23) jxs secx’ tanx° dx

Icscucotudu =—cscu+c

24) Icsc 3xcot3xdx



Review Calculator Worksheet
Approximate all answers to 3 decimals (whatever. 1 2 3 )
Use the quadratic program to find the solutions to the following 3 questions.

1) x*+225-3x=0

Find the zeros of the following function by graphing the function and using the
Calculate zero option.

)x’ —6x* +3x+9=0

Solve the following by graphing the functions in Y1 and Y2, then use the Calculate
intersect option.

3) 2x’ —3=sinx

4) Find the absolute max/min of the function by graphing the function in its domain
and then using the Calculate max/min option for the critical points and the table or

trace for endpoints. Find f’(-2.3) and

j[f(x)dx f(x)=x3+4x2+x—5, [—4,1]

2_
5) lim 2x°—4x+5

X—>—o0 —X

6) imVx° +3x’ - x°

X—>00




