Calculus

Semester One Final Review

Evaluate each limit.
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17) Evaluate the following Limits.
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Find the derivative of each function with respect to x.
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Differentiate each function with respect to x.
22) y=(2x*+5) 23) y=(2x* +3)*

fflf‘—’ =2(2x* +5) - 8x° C Y 40x? 3) 4x

dx dx

= 16x°(2x* +5) = 16x(2x% +3)°

-



24) y=(5x>+1)

Y _o(sxd +1) - 1552

For each problem, find the indicated derivative with respect to x.
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For each problem, use implicit differentiation to find Zx— at the given point.
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For each problem, find the equation of the secant line that intersects the given points on the
function and also find the equation of the tangent line to the function at the leftmost given
point.
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Differentiate each function with respect to x.
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For each problem, use implicit differentiation to find Ey at the given point.
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For each problem, find the open intervals where the function is increasing and decreasing. You
may use the provided graph to sketch the function.
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For each problem, find all points of absolute minima and maxima on the given interval.
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46)y=—x3+5x2—7x+1; [0, 3] =
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Absolute minima: (3, —2), (1, —2)
Absolute maximum: (0_, 1) Absolute minimuni: (4._ \/ a )

For each problem, find all points of relative minima and maxima.
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Relative minimum: (4, 0)
No relative maxima.

For each problem, find the values of ¢ that satisfy the Mean Value Theorem.
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Solve each related rate problem.

51) A hypothetical square grows so that the length of its sides are increasing at a rate of 6
m/min. How fast is the area of the square increasing when the sides are 5 m each?
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52) Oil spilling from a ruptured tanker spreads in a circle on the surface of the ocean. The
radius of the spill increases at a rate of 9 m/min. How fast is the area of the spill
increasing when the radius is 4 m?

A4 = area of circle  r=radius = time
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For each problem, find the values of ¢ that satisfy Rolle's Theorem.
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For each problem, find the: x and y intercepts, asymptotes, x-coordinates of the critical points,
open intervals where the function is increasing and decreasing, x-coordinates of the inflection
points, open intervals where the function is concave up and concave down, and relative minima
and maxima. Using this information, sketch the graph of the function.
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For each problem, find the differential dy.
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For each problem, find the general formulas for dy and Ay.

59) y=—x*+3 60) y=x>—4dx+2
dy = ~2xdx dy = (2x — 4)dx
Ay = =2xAx ~ (Ax)? Ay = 2xAx + (Ax)? — 4Ax

For each problem, find dy and Ay, given x and dx = Ax.
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