MAT 1320 Practice Exam Solutions

(1) Find the derivative of f(z) = 2;? using the definition. Do not use differentiation rules.
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(2) Give the derivative of each function below. No justification is required.
(a) f(t) = arccos(—3t)
(b) g(z) = (4cosz)’
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(3) Using logarithmic differentiation, determine the derivative of f(z) = (2 + 2°)*"@®). Your
answer should be completely in terms of x.
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(4) Find the function g(t) satisfying ¢'(t) = t* + sin(¢) and g(0) = 3.
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(5) A spotlight on the ground shines towards a wall of a building 12m away. A man 2m tall
walks away from the spotlight towards the building at a speed 1.6m/s. How fast is the
length of his shadow on the wall decreasing when he is 4m from the building? Give an
exact, verbal answer. Draw a diagram!
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(6) Consider the curve described by z* + zy° + y* = 4.

(a) Find an expression for % in terms of z and y.

(b) Find the y-coordinate of each point on the curve with x = 0. Then find the slope of
the tangent line to the curve at each such point.

@) UXs W exBy'dE L2y GF =0
(5xg! ""‘6\% = - ("h{b—k;f)
Ay WOry
AR~ l;xug :rJAa

(bB X* 4+ sz -I'bt%'—{ OmA X2O =D :.5":. 4
=> af— 2

¢ % Lt
a{,&\x--o’ 3-6

P 0_"1.--\.“'"_
Pork (0,2) 4 - ..;:L &

Poink (00): ZX=_t (Y __g



(7) Evaluate
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(8) For each function f(x) below, give an antiderivative. You do not need to include +C'. No

Justification is required.

1
(a) f@)=2%+ % F(x)

(b) f(z) = sec(2z) tan(2z)
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(9) Evaluate each of the following integrals. Show your work!
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(10) Using the method of partial fractions, evaluate [ 7‘(?2_1_2) dx. Give your final answer in
terms of the original variable. '
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(11) Using the method of trigonometric substitution, evaluate [\/1 — 422 dz. Give your final
answer in terms of the original variable.
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(12) We wish to find a numerical approximation for the integral / e* da.
0

(a) Give the expression for the Riemann sum using right endpoints with n = 4.
(b) Give the expression for the approximation using Simpson’s method with n = 4.

(¢) Determine the smallest value of n that will guarantee that the approximation error
using the trapezoid method for the integral f[f e®” dz is at most 0.002.
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(13) Find the absolute maximum and absolute minimum values, as well as the locations (-
coordinate) where they occur, for the function f(z) = "% on the closed interval [1, e].
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(14) Determine each of the following limits.
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(15) Consider the function f(x) = %

(a) Give the equations of all horizontal and vertical asymptotes. Evaluate the correspond-

ing limits.
(b) Determine the intervals where f is increasing/decreasing. Identity all local maxima

and minima.
(¢) Determine the intervals where f is concave up/concave down. Identify all inflection

points.
(d) Sketch the graph of f(z) = % indicating the special features that you found in

parts (a) — (c).
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(16) Suppose you have a rectangular piece of cardboard measuring 2ft x 3ft. You would like
to make a box with an open top by cutting out a square of side length x from each corner

(where x is to be determined), and then fold up the sides. (See the figure.)

Determine z (in ft) so that your box has the largest possible volume.
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