MAT 161 L Test 1 " Name 1 ; ; yi

‘Fall 2012 :
Instructions: To receive credit for all answers, show all work clearly in the space provided.

1. Find the indicated limits.
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2. Suppose that for all real numbers x between Oandm, 2sin(x) < f (x) < 1+sin?(x).

a. Show that f(x) is continuous at x=n/2 . : 17 - )
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b s, f(x) contmous at x =7/6? Why or Why not?
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3. Using the prec1se (6 €) definition of limits, prove that Ilm (2 7x)— -19
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5. Let f(x>’=<3x—5)2
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6. Suppose a stone 1s thrown vertically upward with an 1n1t1a1 velocity of 32 ft/s from a bridge 16 feet above a

river. By Newton’s Laws of Motion, the position of the stone measured as the height above the river after t
seconds is s(t) = -16t% + 32t + 16 where s.= 0 is the level of the river. . ' : | ‘ ‘
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b. Find fhe average velocity of the stone from 't =1to t= 1.2 seconds.
- (A 4
2N »,LS_}_\;’}__L - (e v T

@1 ) -rb(z\--"ﬁl WM‘J

c. Find the instantaneous ve1001ty when t =1 second.
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~d. Find the instantaneous velocity when ﬂle stone hits the river.
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Instructions: To receive credit for all answers, show all work clearly in the space péo'vided.

1. Let f(x)=5x" —45x +20 +21x
~a. Find f'(x). @
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" b. Find the equation of thé tangent line to the curve y = f(x) at (1, 6).
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2. Find the second derivative of f (x)= In( 5' +cos(3x)).
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3. Calculate the 1inearizatioﬁ of f (x) X~ ata=1000 Then estimate (1 000. 15) using the
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4, Before takeoff two jets on perpendicular runways are converging toward the 1ntersect10ns of the runways.
Jet A is moving at a rate of 10 miles per hour and jet B is moving at a rate of 15 miles per hour when each is
/s mile from the 1ntersect10n At what rate is the distance between the jets changing?
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5. The perlmeter ofa square is measured at 1000+ 3 cm. Calculate the area with an estimate. for the error -
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In problems.6 — 10, calculate the derivative of y with respect tox. - .
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Instructions: To receive credit for all answers, show all work clearly in the space provided. -

1. Find the dimensions of a 500 cubic foot rectangular steel holding tank, square-based, open-top, that is of

minimal surface area.
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2. A rectangular plot of {; 7l be bounded on one side by ariver a.pd on the other three sides by a
single-strand em. With 800 meters of wire, what is the largest area you can enclose.
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x —sin(x) | é"; _}_:_% 3

3. Calculate 1m
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4. Find the rel. max of y = f(x) (x-30)%* .
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5. Use an initial guess of 10 and Newton’s Method once to estimate the solution to x° — 999 0.
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6. Calculate the derivative of sinh(x) + cosh(2x).
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a. Calculate the first and second derivative of f{x). g ?
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c. Find the intervals where f{x) is concave up and concave down.
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d. Identlfy the local maximum, local minimum, and 1nﬂect10n points.
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€. Find the x- and y-intercepts of y = f{(x).
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f. Sketch the graph of y = f{x).
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-Show all work for credit purposes. |

1. Evaluate the Riemann sum for f(x)=3x* -x on 1< x <3, with four subintervals, taking the sample
points to be the left endpoints.
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2. Suppose that [~ (x) = 8x _éx +2, f (D) =S5. Find f(x).
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5. Find the average value of f(x)=2x+ sm(x) on the 1nterval [0, m].
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6. Calculate the area bounded by the curves y = x(5 - x) aﬁd y=2x.
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7. A. Write the integral that is the volume of the solid formed by rotating about the X axis the reglon in
question 6. Yoy do not have to evaluate the m@ilal
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B. Write the integral that is the . volume of the solid formed by rotatmg about the Y axis the region in -
question 6. You do not have to evaluate the integral.
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- 8. Calculate the following,

4 a _f[;c;ﬁ+e3xjdx |

;



E)LJ('M (;d(grl{ f_P W ‘

Y e oot bip & groadlevid 4o o
b A O A
SERAESER

N




