
Midterm 3 preview
Math 251, Calculus I, Fall 2007

Directions. Practice these problems, and variations on them.
Practice doing each problem algebraically, as much as you can. Algebra, once you’re good at it, is faster

than using a calculator, gives more accurate results, is what will be required in more of your math and
science classes in the future, and makes you smarter and understand the math better.

Practice showing your work; work which justifies your answer.
Memorize as many derivative and anti-deravitev formulas as you can: this will make you much faster on

the test and prevent mistakes due to mis-copying.

1. Calculate y′

(a) y =
3x− 2√
2x + 1

(b) y = ln(csc(5x))

(c) x2 cos(y) + sin(2y) = xy

(d) y = (cos(x))x

2. Let f(x) = 1/x and let g(x) be defined as

g(x) =


1
x

if x > 0

1
x

+ 1 if x < 0

Show that f ′(x) = g′(x) for all x (“all” means all x where the functions are defined). Can we conclude
from the corollary to the mean value theorem that f(x) = g(x) for all x? Why or why not?

3. Find the limits

(a) lim
x→∞

ln(ln(x))
x

(b) lim
x→∞

x tan(1/x)

(c) lim
x→∞

(
1 +

2
x

)3x

4. For the function f(x) = x5/3 − 5x2/3 find

(a) The x and y intercepts.

(b) The critical points.

(c) The intervals of increase and decrease.

(d) The local max/mins (be sure to show how you used the first/second derivative test).

(e) The vertical and horizontal asymptotes.

5. Turn the following limit into a definite integral on the interval [1, 8]

lim
n→∞

n∑
i=1

cos(xi)
xi

∆x

6. Give a Riemann sum, with n = 5 for the left hand, right hand and midpoint rules of the intgral∫ 3

1

cos4(x) dx
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7. Below is a graph of a function f(x) made of two straight lines and half of a circle. Find the indicated
integrals
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(a)
∫ 2

0

f(x) dx (b)
∫ 4

0

f(x) dx (c)
∫ 8

2

f(x) dx

8. Suppose that volume is given by V = πr2h and surface area is given by SA = 2πr2 + 2πrh.

Find the maximum of V (as well as the r and h which give the maximum), given that the surface area
equals 100.

9. Find the following integrals.

(a)
∫ 3

1

1 + 2x− 4x3 dx.

(b)
∫ 5

0

2ex + 4 cos(x) dx.

(c)
∫ π/4

0

sec2(x) dx.

10. Using the graph below, estimate the values of c that satisfy the conclusion of the mean value theorem
on the interval [0, 10]
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11. Suppose that a mass bouncing on the end of a spring has velocity given by v(t) = −10 cos(t), and that
it has position p = 20 at t = 0. Find a formula for the position of the object as a function of t.

12. Use the Fundamental Theorem of Calculus part I to find the derivative of f(x) =
∫ 1/x

0

tan−1(t) dt

13. Use the Fundamental Theorem of Calculus part II to find the following definite integrals

(a)
∫ 8

1

3
√

x dx

(b)
∫ π/4

0

sec(θ) tan(θ) dθ

(c)
∫ 1

0

4
t2 + 1

dt


