Midterm 1 Review Day
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2) Consider the function —/2 — x* . Use geometry to compute the value of f 2 - xPdx.
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3)

a) Express the following sum in the form iaj )
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¢) Find the value of the above sum as n — =.

b
d) The above sum can also be a right Riemann Sum for the definite integral _[f(x)a’x . Find
4]

the new function and bounds and compute the value of the sumas n — =.

3)
a) Express the following sum in the form Za

[(z@ +1][nj Hz+ j+1](n] Ha ]+1](n] [[z+ ]+1}(ﬂj
x "" d% b) Thﬁovegmghf Riemann Sum for the definite integral jf(x )eix. Find band #(x).
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4) Express the definite integral szdx as a right Riemann Sum and compute the sum using sigma

algebra and the limit as n — = . Verify that the sum you compute is the same as computing the
integral using the Fundamental Theorem of Calculus
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5) Suppose Jﬁ.f(x) = IO,TI‘(X) = B,Tf(x) =6. Then _Tf(x) =7

oo

6) Find the following integrals:

a. j-seczxdx b. I(cos(Zﬁ')—Zsin@)a’ﬁ' c. j

tan® x X
d. _[(x + I)e‘“”zd? e. _[ 2 dx f. _2[[3x2 +x Jalx
2

x(Inx?y

g. _E[-JZx—ld'x h. ix3(4—5x4}6dx i. j|x—1‘d’x
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7) a. Let g{x]:icofs[ﬁ]d?‘. Find g'(x).
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b. Let A(x)= Ico1'5 (J:I)df. Find A'(x). (note that 1< x must be true)
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c. Let f(x)= I%cots(ﬁ)dt. Find 7'(x). (note that 1< x must be true)

d. Let f(x)= Jje’z sin(2f)dt . Find f'(x).
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9) a. Find the area between the graphs of y =3x° —x*-10x and y =-x*+2x.

b. Find the area between the graphs of y =x -1 and y* =3-x.
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Determine whether the statement is true or false. If it is true, explain why.
- Ifitis false, explain why or give an example that disproves the statement.

1. If f and g are continuous on [a, b], then
I [f(x) + g(x)]dx = If(x)dr+f g(x) dx (M !e *‘

2. If f and g are continuous on [a, b), then :

f[f-(x)g(x}] &x-_ ([fﬂx) dx) (jj 5(x) dx) g“\s wcks 4€ <'°"‘Q\ el

3, If £ is continuous on [a, b], then

True [swa-s[ios Leclor ot coshat-

4. If f is continuous on [a, &}, then

False Luos=xlre Cot -(:,‘-/.,, oul Vahobhe

5. If f is continuous on [a, b] and f(x) = 0, then
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F:dktl

hﬂfkmﬁwmwﬁLﬂﬁmﬁﬂﬂﬂ=ﬁﬂ—ﬂu

Truwe FT.QT;,,,::




7. If f and g are continuous and f(x) = g(x) fora < x < b, then

[ dx= [ gtx) dx
| &
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8. If f and g are differentiable and f(x) = g(x) fora <x < b,
then f'(x) = g'(x) fora < x < b.
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13. All continuous functions have derivatives.

14. All continuous functions have antiderivatives.

15. If f is continuous on [g, b], then

ﬁ(j:f(x) dx) = £

9-38 Evaluate the integral, if it exists.

9. 'l”(sf + 3x%) dx 10. _[: (x* — 8x + 7) dx
i [ -x%dx 12. _[‘ (1 — 2°dx

JO 0

. _ 2
13. w28 4, Il({/u_+l)2du

o1 i 11
I5. "u' y(* + 1) dy 16. j: YT+ 32 dy

s dt 1,
[ 18. L sin(37f) dt
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43-48 Find the derivative of the function.

B.FH=| 177 a4, F(x [ F+ sin
45. g(x) = ju cos(t?) dt 46. g(x) =

t
47, y = ﬁ_%dr 48. y= Lf"“ sin(t*) dt

56. A particle moves along a line with velocity function
o(f) = * — 1, where v is measured in meters per second.
Find (a) the displacement and (b) the distance traveled by
the particle during the time interval [0, 5].
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57. Let r{#) be the rate at which the world’s oil is consumed,
where t is measured in years starting at t = 0 on January 1,
2000, and r(¢) is measured in barrels per year. What does

_fg r(f) dt represent?
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7. If ' is continuous on [a, b], show that

2 [* ') ax = LFOT — [f (a)]’.
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h—0

68. Find una?ll-j;”“ JI+ 2 dr

69. If f is continuous on [0, 1], prove that

L‘ F(x) dx = jﬂ' £ — x) dx
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70. Evaluate

I

PROBLEMS PLUS

|11

2. Find the minimum value of the area of the region under the curve y = x + 1/x fromx = ato
x=a+ 15, foralla > 0. '
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4, (a) Graph seﬁeral members of the family of functions f(x) = (2cx — x?)/ ¢? for ¢ > 0 and look

at the regions enclosed by these curves and the x-axis. Make a conjecture about how the areas

of these regions are related.

(b) Prove your conjecture in part (a).
(c) Take another look at the graphs in part (a) and use them to sketch the curve traced out by the

vertices (highest points) of the family of functions. Can you guess what kind of curve this is?
(d) Find an equation of the curve you sketched in part (c).

Math152Chap5rProblemsPlusProblem4.ggb

6. 1f f(x) = [~ xsin(i?) dt, find f(x).
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9. Find the interval [a, b] for which the value of the integral {7 (2 + x — x*) dx is a maximum.

dz x sin ¢
N el 4
12. Find —— i (L J1+tu du) dr.
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Attachments
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