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4. Remember that the use of a calculator is not permitted.



Final Examination 201-NYB-05 21 December 2015

1. Evaluate the following integrals:

(a)

∫
tan5(lnx) sec3(lnx)

x
dx

(b)

∫
x arcsinx dx

(c)

∫
x2√

4x2 − 9
dx

(d)

∫
8x2 + 4x+ 5

(x+ 1)2(2x− 1)
dx

(e)

∫ 6

5

1√
−x2 + 10x− 21

dx

(f)

∫ √
xe
√
x dx

(g)

∫ √3
1

1

x2 arctanx+ arctanx
dx

2. Given that f(−2) = −3 ; f ′(−2) = 5; f(1) = 3 ; f ′(1) = 2

Evaluate

∫ 1

−2
xf ′′(x) dx

3. Evaluate the following limits:

(a) lim
x→π

sin2 3x

1 + cosx

(b) lim
x→∞

x(e3/x − 1)

(c) lim
x→0+

(cosx)1/x
2

4. Determine whether the following integrals converge or diverge:

(a)

∫ ∞
1

1− lnx

x2
dx

(b)

∫ 3

0

dx

x2 − 2x+ 1

5. Solve the differential equation:

cos2 x
dy

dx
= e−y sinx ; y(0) = 0

6. Sketch the region R bounded by y = x2 + 1 and y = 2x+ 4 and find its area.
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7. Let R be the region bounded by the functions y = 1 + cosx, y = 1 and 0 ≤ x ≤ π

2
. Set up (but do not

evaluate) the integrals to find the volume of the solid of revolution obtained by revolving R about;

(a) the y−axis

(b) the x−axis

(c) the line x = 3

8. Consider the sequence an = n sin

(
1

n

)
(a) Is the sequence {an} convergent? If so, find it’s convergence value or explain why it diverges.

(b) Is the series
∞∑
n=1

an convergent? Justify your answer.

9. Let Sn =
n

n+ 2
be the sequence of partial sums for the series

∞∑
n=1

an.

(a) Evaluate
∞∑
n=1

an

(b) Find an

10. Determine whether the following series converge or diverge. Justify your answer by displaying a proper solu-
tion.

(a)

∞∑
n=1

(
2n

3n+ 2
− 1

n
√
n

)

(b)
∞∑
n=1

1

n 7n

(c)
∞∑
n=1

5
√
n

(n+ 1)2

11. Determine whether the following series are absoutely convergent, conditionally convergent or divergent. Jus-
tify your answer by displaying a proper solution.

(a)

∞∑
n=1

cos(nπ)

ln(2n)

(b)

∞∑
n=1

(−1)n+1 (2n+ 1)!

n2 7n

12. Find the radius and interval of convergence for the power series,
∞∑
n=1

(−1)n+1 32n(x− 1)n

3n+ 1
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13. Find the Maclaurin series expansion for f(x) =
x

x+ 1

Answers Fall 2015

1. (a)
1

7
sec7(lnx)− 2

5
sec5(lnx) +

1

3
sec3(lnx)+ c

(b)
x2

2
arcsinx− 1

4
arcsinx+

1

4
x
√

1− x2+ c

(c)
9

16

(
2x

3
·
√

4x2 − 9

3
+ ln |2x

3
+

√
4x2 − 9

3
|

)
+ c

(d) 2 ln |x+ 1|+ 3

x+ 1
+ 2 ln |2x− 1|+ c

(e) π/6

(f) 2e
√
x(x− 2

√
x+ 2)+ c

(g) ln(4/3)

2. 6

3. (a) 18

(b) 3

(c) 1/
√
e

4. (a) Convergent

(b) Divergent

5. y = ln | secx|

6. 32/3

7. (a) v= 2π

∫ π/2

0
x cosx dx

(b) v = π

∫ π/2

0
((1 + cosx)2 − (1)2) dx

(c) v = 2π

∫ π/2

0
(3− x) cosx dx

8. (a) {an} is convergent

(b)
∞∑
n=1

an is divergent

9. (a) 1

(b) an =
2

(n+ 1)(n+ 2)

10. (a) Divergent by test for divergence

(b) Convergent by comparison test

(c) Convergent by limit comparison test

11. (a) Conditionally Convergent

(b) Divergent by Ratio Test

12. Radius = 1/9 ; Interval 8/9 < x ≤ 10/9

13.

∞∑
n=1

(−1)n+1xn
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