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Show your work! Please draw a box around your answers!

1. (6 pts) Write definite integrals expressing the area between f(x) = x ln(x2 + 1) and

g(x) = 3 ln(x2 + 1) from x = −1 to x = 4.

Only write the integrals (DO NOT INTEGRATE).

2. (6 pts) Write a definite integral expressing the arc length of f(x) = x ln x from x = 2 to

x = 3.

Only write the integrals (DO NOT INTEGRATE).



3. (5×3 pts) Calculate the following limits.

(a) lim
x→0

ln(x+ 1)− x

x2

(b) lim
x→−∞

x ex

(c) lim
x→∞

√
x2 + 3x+ 3− x

(d) lim
x→0+

x3 sinx

(e) lim
x→0+

xcos x



4. (4×4 pts) Calculate the following derivatives.

(a)
d

dx

(

ln

(

√

2x+ 1

x− 2

))

(b)
d

dx

(

arcsin
(

2(x
2+1)
)

)

(c)
d

dx

(

x(xx)
)

(d)
d

dx

(

∫

x
2+2

√
x−1

arccos(t2) dt
)



5. (3×4 pts) Let R be the region enclosed by the curves y = x3 + x+ 1 and y = 3x2 + 1.

In the parts below your answer should be a definite integral. (DO NOT INTEGRATE.)

(a) Write a definite integral which computes the volume of the solid formed by rotating R

around the x-axis.

(b) Write a definite integral which computes the volume of the solid formed by rotating R

around the y-axis.

(c) Write a definite integral which computes the volume of the solid formed by rotating R

around the line y = 20.

6. (5 pts) Find the absolute maximum and minimum values of

f(x) =
3x2

2
− 7x−

4

x

on the interval [−1, 1].



7. (2×5 pts) In this problem you will compute the integral of arcsec(x).

(a) Let f(x) = sec(x) so that f−1(x) = arcsec(x). Use this to derive the formula for
d

dx

(

arcsec(x)
)

.

(b) Use your answer from (a) to compute

∫

arcsec(x) dx.



8.(6×5 pts) Compute the following integrals.

(a)

∫

sec3 x tan3 x dx

(b)

∫ 2

1

√
x+ 1

x
dx

(c)

∫

π

0

esinx cosx dx



(d)

∫

(

x2 + 2x+ 5)−1.5 dx

(e)

∫

3x3 − x2 − 4x− 6

x4 + 2x3 + 2x2
dx

(f)

∫ π

4

0

cos x

x
dx


