Review, Part% 1

Riemann Sums o | A L, (b, + Lz)
- LHS, RHS, Midpoint, Trapezoid

—> Don’t forget to write the f(2) + f(3) step
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The function f is twice differentiable for x > 0 with f(1) =15 and f”(1) = 20. Values of f’, the derivative of ‘r{ ) ‘r /') {{, ‘)

Jf, are given for selected values of x in the table above.

(a) Write an equation for the line tangent to the graph of f at x = 1. Use this line to approximate f(1.4) - IS “‘ g (X ')
(b) Use a midpoint Riemann sum with two subintervals of equal length and values from Lhm‘ u'),":, '54 8(“ [ ) g ’8 1
1.4 1.4
approximate L f’(x) dx. Use the approximation for L f’(x) dx to estimate the value of f(1.4). Sho

the computations that lead to your answer.

(c) Use Euler’s method, starting at x = 1 with two steps of equal size, to approximate f(1.4). Show the
compulations that lead to your answer.

(d) WritL ll"lL. second-degree Taylor polynomial for f about x = 1. Use the Taylor polynomial to approximate
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Fundamental Theorem of Calculus

b
| Fedx=re) - f@

The integral of the rate of change gives
the total change.



EXx. For a particle moving along the x-axis, you are given
the graph of the velocity below. Assume x(l) = 10.

a) Find thetotaldlstancetravelled on [1,7] ﬂvlt)bbt 21430 =5/
b) Find x(7).= x(1) +[~/ ADAE=)0+21- o = |
c) When is the particlé farthest to the left on [1,7]?
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Consider the differential equation ;{—1 = e {3_1'3 — 6_!(']. Let y = f(x) be the particular solution to the
differential equation that passes through (1, 0).

(a) Write an equation for the line tangent to the graph of f at the point (1, 0). Use the tangent line to
approximate f(1.2).

(b) Find y = f(x). the particular solution to the differential equatiop that passes through (1. 0).
Y yz RO OG- 1) =TGR g (16300)
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Slope Fields

Ex. Consider Z—i’ = x(y — 1)?

Sketch a slope field at the points indicated




EX. A population is modeled by Q =P (2
P(0) = 3,000 2- o5
a. Evaluate limP(t)=10 000 P
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b. What is the population when the population is growing

most rapidly.
P = 9,000



EX. Let f be the continuous 1on whose araph 1s shown.

Let g be the function .
I g(x) = [ f(t)dt
1

a) Find g(2).= [(A)dA
{1‘0] |

:l’é‘(‘\’(‘li)="£“' \/ (-4, 1)

pFind g'(-3)242) 9T £ 0.

- Graph of f
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SAMPLE B

P
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For 1 = 0, a particle is moving along a curve so that its position at time 1 is (x(z), y(t)). Attime 1 = 2, the

particle is at position (1, 5). It is known that % = F—J: and % = sin’t.
[4

(a) Is the horizontal movement of the particle to the left or to the right at time ¢ = 2 7 Explain your answer.
Find the slope of the path of the particle at time [ = 2.

(b) Find the x-coordinate of the particle’s position at time 1 = 4.

(c) Find the speed of the particle at time ¢ = 4. Find the acceleration vector of the particle at time 1 = 4.

(d) Find the distance traveled by the particle from time t = 2 to f =
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The graphs of the polar curves r = 3 and r = 4 — 2sin @ are shown in the figure above. The curves intersect
o
-
{a) Let § be the shaded region that is inside the graph of r = 3 and also inside the graph of r = 4 — 2sin 8.
Find the area of §.
(b) A particle moves along the polar curve r = 4 — 2sin @ so that at time t seconds, 8 = t*. Find the time  in
the interval 1 < ¢ < 2 for which the x-coordinate of the particle’s position is —1.

when @ = % and 8 =

(c) For the particle described in part (b), find the position vector in terms of . Find the velocity vector at
time ¢ = 1.5. 11
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