
Exam 1 MTH 230 Spring 2018 Total Pts:100 2/8/2018

Name: Total Received:
Show all work for full credit. Write all your solutions on the papers provided.
Do not copy answers from graphing calculator.

1. Find the area of the region enclosed by the parabolas f(x) = 12− x2 and
g(x) = x2 − 6. (6 Pts)

2. Find the area of the region enclosed by the curves f(y) = y2 − 4y and
g(y) = 2y − y2. (6 Pts)

3. Find the volume of the solid obtained by rotating the region bounded by the curves y = 1−x2

and y = 0 about x-axis. (7 Pts)

4. Find the volume of the solid obtained by rotating the region bounded by the curves y = x2

and y =
√
x about y-axis. (7 Pts)

5. Set up the volume of the solid obtained by rotating the region bounded by the curves y = x2

and y =
√
x about the line y = −1. (6 Pts)

6. Use the method of cylindrical shells to find the volume of the solid obtained by rotating the
region bounded by y = 2x− x2 and y = 0 (6 + 6 = 12 Pts)
(a) about the y-axis,
(b) about the line x = 3.

7. Evaluate any EIGHT of the following integrals. (56 Pts)
DO NOT use calculator for any of the integrals.

(a)
∫

sin4 x cos3 x dx (b)
∫
x2 cosx dx

(c)
∫
x4 lnx dx (d)

∫
tan4 x dx

(e)
∫

tan3 x sec5 x dx (f)
∫
ex sinx dx

(g)
∫

sin5 x cos9 x dx (h)
∫

tan−1 x dx

(i)
∫

tan2 x sec4 x dx (j)
∫

sin2 x cos2 x dx

Extra: Use trigonometric substitution to integrate
∫ 3

0
dx√
x2+16

.













Exam 2 MTH 230 Spring 2018 Total Pts:100 3/8/2018

Name: Total Received:
Show all work for full credit. Write all your solutions on the papers provided.
Do not copy answers from graphing calculator.

1. Evaluate any SIX of the following integrals. (36 Pts)
DO NOT use calculator for any of the integrals.

(a)
∫
x3
√
4− x2 dx (b)

∫
dx√
x2−9

(c)
∫

x3√
x2+4

dx (d)
∫ √

4− x2 dx

(e)
∫

20−x
x2−5x−6

dx (f)
∫

6x
(x−1)(x−2)(x+2) dx

(g)
∫

4x2+3x+9
(x+3)(x2+9)

dx (h)
∫

3x2+7x+8
(x−1)(x+2)2

dx

2. Determine whether the improper integral converges and, if so, evaluate it. (20 Pts)

(a)
∫∞

0 xe−x
2
dx (b)

∫∞
2

1
4+x2

dx

(c)
∫ 7

3
1√
x−3

dx (d)
∫∞

2
1

x lnx dx

3. Calculate the arc length of y = x3

6
+ 1

2x
over [1, 2]. (7 Pts)

4. Calculate the arc length of y = ln(secx), 0 ≤ x ≤ π/4. (7 Pts)

5. Find the area of the surface generated by rotating the curve
y =
√

4− x2, −2 ≤ x ≤ 2, about x-axis. (6 Pts)

6. Express x = e2t, y = 2e−6t in the form of y = f(x). (4 Pts)

7. Parametrize the circle (x+ 2)2 + (y − 3)2 = 16. (4 Pts)

8. Find parametric equations for the line through (1,2) and (-3,6). (4 Pts)

9. Find the equation of the tangent line to the cycloid c(t) = (2(t− sin t), 2(1− cos t)) at t = π
2
.

(6 Pts)

10. Graph the parametric curve x = 2 + 3 cos 2t, y = −3 + 3 sin 2t, 0 ≤ t ≤ π
2
.

Use the Length Formula to find the length of the curve. (6 Pts)

Extra 5 Pts: For the parametric curve x = et, y = te−t,

find y′(= dy
dx

) =
dy
dt
dx
dt

and y′′(= d2y
dx2

) =
d(y′)
dt
dx
dt

.

Find the point at which the tangent line is horizontal.
(Hint: Simplify y′ before finding y′′)

















Exam 3 MTH 230 Spring 2018 Total Pts:100 4/19/2018

Name: Total Received:
Show all work for full credit. Write all your solutions on the papers provided.
Class Notes or Phones are not allowed during the exam.

1. Change P (3,−
√

3) to polar coordinate (r, θ) with r > 0 and 0 ≤ θ < 2π. Then, find two other
representations one with r > 0 and the other with r < 0. (6 Pts)

2. Change (
√

2, π
4
) to Cartesian coordinates (x, y). (4 Pts)

3. Convert to rectangular equation: (a) r = −2 (b) r = 2 cos θ.
Sketch the graph. (6 Pts)

4. Sketch the region in the plane consisting of points whose polar coordinates satisfy
(a) 0 ≤ r ≤ 3, π

2
≤ θ ≤ 3π

2
and (b) r ≥ 1, −π

4
≤ θ ≤ π

4
. (6 Pts)

5. Find the area of the uppper semicircle r = 2 cos θ. (6 Pts)

6. Find the area of one leaf of the “four-petaled rose” r = sin 2θ. (6 Pts)

7. Sketch the region that lies inside the curve r = 2 sin θ and outside the curve r = 1.
Find it’s area. (8 Pts)

8. Determine whether the sequence converges or diverges by finding the limit. (10 Pts)
(a) an = 2n2−4n+6

n2−3n+1
(b) bn = (−1)n 3n+1

n+2
(c) cn = (−1)n−1 n+2

n2−2n−3 (d) dn = 4n

(−3)n (e) { cosn
n
}

9. Test the series for convergence or divergence. Specify which test or tests you are using by
showing the work needed. (36 Pts)

(a)
∞∑
n=0

9n

n! (b)
∞∑
n=1

2n+1
n3−2n+4

(c)
∞∑
n=0

1
n0.9+5n

(d)
∞∑
n=0

(−1)n n+1
n2+1

(e)
∞∑
n=2

(−1)n(n+1)
(n−1) (f)

∞∑
n=0

3n+4n

5n

(g)
∞∑
n=0

2n

3n+6 (h)
∞∑
n=0

(
2n+1
3n−2

)n
(i)

∞∑
n=1

nn

(−3)2n

10. Express 2.32 = 2.3232 · · · as a ratio of integers by converting to a geometric series and finding
it’s sum. (4 Pts)

11. Use the Ratio Test to find the interval of convergence for f(x) =
∞∑
n=0

n(x−2)n
3n

. Check at the end

points. (8 Pts)

12. (Extra 5 Pts) Use 1
1−x =

∞∑
n=0

xn, |x| < 1 to find the power series representation for

f(x) = 3
4−x . Find it’s interval of convergence.















Final Exam MTH 230 Spring 2018 Total Pts: 100 4/27/2018

Name: Total Received:
Show all work for full credit. Do not use calculator for the integrals. (10× 10 = 100 Pts)

1. Find the Maclaurin series for f(x) = e2x.
Use the Ratio Test to find it’s interval of convergence.

Solve any NINE problems out of the following 14.

2. Find the area of the region enclosed by graphs of f(x) = x2 − 3 and g(x) = 2x.

3. Find the volume V obtained by revolving the region between y = x2, y =
√
x about y-axis.

4. Integrate by the method of Integration by Parts:
∫
x2ex+1 dx.

5. Integrate by the method of Trigonometric Integrals:
∫

tan5 x sec4 x dx

6. Integrate by the method of Trigonometric Substitution:
∫

1√
x2+9

dx .

7. Integrate by the method of Partial Fractions:
∫

4x2+x+5
(x−1)(x2+4)

dx.

8. Determine whether the improper integral converges:
∫∞
2

1
x(lnx)2

dx.

9. Calculate the arc length of the function y = x3

6
+ 1

2x
over [1,2].

10. Find the equation of the tangent line to the cycloid c(t) = (t− sin t, 1− cos t) at t = π
2
.

11. Find the area of the region that lies inside the cardioid r = 1 + sin θ and outside r = 1.

12. Determine, with reasons, whether the sequence converges or diverges.
If it converges, find the limit.
(a) an = −2n+1

n2+4
(b) bn = (−1)n 4+n

4n2+1
(c) cn = 2n

cos2 n

13. (Any TWO) Test the following series by using Div. S. Test/Geo. S. Test/Comparison Test.

(a)
∞∑
n=0

(−1)n n−1
n+1

(b)
∞∑
n=2

5
sin2 n+2n

(c)
∞∑
n=0

3n−1
5n

14. (Any TWO) Test the following series by using Alternating S. Test/Ratio Test/Root Test.

(a)
∞∑
n=0

3n

(n+1)!
(b)

∞∑
n=1

(2n+5
5n+3

)n (c)
∞∑
n=3

(−1)n√
lnn

15. Use the Ratio Test to find the interval of convergence for F (x) =
∞∑
n=1

(−1)n(x−1)n
n·2n .












