
Name _______________________________________________________________ Test 2, Spring 2019 

 

1) Given the vectors �⃗� = 〈−1, 2, 4〉 and �⃗⃗⃗� = 〈10,15,30〉 compute 4�⃗� + �⃗⃗⃗� 
(6 points) 

 

 

4〈−1, 2, 4〉 + 〈10,15,30〉 = 〈−4,8,16〉 + 〈10,15,30〉 = 〈6,23,46〉 

 

 

 
 

 

 

 

 

 

 

 

 

  



2) Do these two lines intersect? Justify your answer. 
(6 points) 

𝑟(𝑡) = 〈𝑡,  2𝑡 + 2,  3〉 

𝑠(𝑡) = 〈1 + 2𝑡, 2 + 3𝑡,  4 − 𝑡〉 

 

 

Suppose 𝑟(𝑎) = 𝑠(𝑏). We get three equations, for 𝑥, 𝑦 and 𝑧 coordinates: 

 

𝑎 = 1 + 2𝑏 

2𝑎 + 2 = 2 + 3𝑏 

3 = 4 − 𝑏 

The third equation gives: 

𝑏 = 1 

 

The first equation gives:  

𝑎 = 3 

 

Now look at the second equation: 

6 + 2 = 2 + 3 

This is impossible.  

 

 

  



3) Find the length of �⃗� = 〈−10, 4, 5〉 
(6 points) 

 

𝐿 = √(−10)2 + 42 + 52 = √141 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

  



4) Find an equation of the line through (2,3,5) and (1,0,2) 
(8 points) 

 

 

First find the direction: 

〈2,3,5〉 − 〈1,0,2〉 = 〈1,3,3〉 

 

Then the line is: 

𝑟(𝑡) = 〈1,0,2〉 + 𝑡〈1,3,3〉 

 

 

  



5) A certain plane is given by the two equations below. Find a vector orthogonal to the entire plane. 

𝑟(𝑡) = 〈0,0,0〉 + 𝑡〈1,2,3〉  

𝑠(𝑡) = 〈0,0,0〉 + 𝑡〈0,2,4〉 
(6 points) 

 

 

|
𝑖 𝑗 �⃗⃗�
1 2 3
0 2 4

| = 𝑖 |
2 3
2 4

| − 𝑗 |
1 3
0 4

| + �⃗⃗� |
1 2
0 2

| = 〈2, −4,2〉 

 

 

 

  



6) Find the dot product of 〈−2,4,5〉 and 〈3,2,1〉 
(6 points) 

 

−6 + 8 + 5 = 7 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

  



7) Which of these formulas correctly describe the angle 𝜃 between two vectors �⃗� and �⃗⃗⃗�? Two of these 

are correct, six of them are not. 
(4 points) 

A. cos−1 (
�⃗⃗�●w⃗⃗⃗⃗

|�⃗⃗�|⋅|�⃗⃗⃗�|
) 

B. sin−1 (
�⃗⃗�●w⃗⃗⃗⃗

|�⃗⃗�|⋅|�⃗⃗⃗�|
) 

C. cos−1 (
�⃗⃗�×w⃗⃗⃗⃗

|�⃗⃗�|⋅|�⃗⃗⃗�|
) 

D. sin−1 (
�⃗⃗�×w⃗⃗⃗⃗

|�⃗⃗�|⋅|�⃗⃗⃗�|
) 

E. cos−1 (
|�⃗⃗�●w⃗⃗⃗⃗|

|�⃗⃗�|⋅|�⃗⃗⃗�|
) 

F. sin−1 (
|�⃗⃗�●w⃗⃗⃗⃗|

|�⃗⃗�|⋅|�⃗⃗⃗�|
) 

G. cos−1 (
|�⃗⃗�×w⃗⃗⃗⃗|

|�⃗⃗�|⋅|�⃗⃗⃗�|
) 

H. sin−1 (
|�⃗⃗�×w⃗⃗⃗⃗|

|�⃗⃗�|⋅|�⃗⃗⃗�|
) 

 

�⃗�●w⃗⃗⃗⃗ = |�⃗�| ⋅ |�⃗⃗⃗�| ⋅ cos(𝜃) 

|�⃗� × �⃗⃗⃗�| = |�⃗�| ⋅ |�⃗⃗⃗�| ⋅ sin(𝜃) 

 

 

 

  



8) Illustrate the projection of 〈−2,7〉 onto 〈1,1〉 
(6 points) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  



9) Find the limit below.  
(6 points) 

lim
𝑡→0

〈
sin(𝑡)

𝑡
,
𝑡2 + 𝑡

𝑡
,  4𝑡 + 2〉  

 

 

lim
𝑡→0

〈
sin(𝑡)

𝑡
,
𝑡2 + 𝑡

𝑡
,  4𝑡 + 2〉 = lim

𝑡→0
〈

sin(𝑡)

𝑡
, 𝑡 + 1,  4𝑡 + 2〉 = 〈1,1,2〉 

 

 

 

  



10) Find the derivative below.  
(8 points) 

 

𝑑

𝑑𝑡
〈

sin(𝑡)

𝑡
,
𝑡2 + 𝑡

𝑡
,  4𝑡 + 2〉  

 

 

𝑑

𝑑𝑡
〈

sin(𝑡)

𝑡
,
𝑡2 + 𝑡

𝑡
,  4𝑡 + 2〉 = 〈

cos(𝑡) 𝑡 − sin(𝑡)

𝑡2
, 1,4〉 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

  



11) Find the integral below.  
(8 points) 

 

∫ 〈
1

1 + 2𝑡
,
𝑡2 + 𝑡

𝑡
,  4𝑡 + 2〉 𝑑𝑡   

 

 

∫ 〈
1

1 + 2𝑡
,
𝑡2 + 𝑡

𝑡
,  4𝑡 + 2〉 𝑑𝑡 = ∫ 〈

1

1 + 2𝑡
, 𝑡 + 1,  4𝑡 + 2〉 𝑑𝑡 = 〈

1

2
ln|1 + 2𝑡| ,

𝑡2

2
+ 𝑡, 2𝑡2 + 2𝑡〉 + 𝐶 

 

 

 

  



12) Find the integral below. 
(8 points) 

∫ 𝑥 cosh(𝑥) 𝑑𝑥 

 

𝑢 = 𝑥   𝑑𝑣 = cosh(𝑥) 𝑑𝑥 

𝑑𝑢 = 𝑑𝑥 𝑣 = sinh(𝑥) 

 

∫ 𝑥 cosh(𝑥) 𝑑𝑥 = 𝑥 sinh(𝑥) − ∫ sinh(𝑥) 𝑑𝑥 = 𝑥 sinh(𝑥) − cosh(𝑥) + 𝐶 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

  



13) Find the integral below. 
(8 points) 

∫
𝑒𝑥

1 + 𝑒2𝑥
𝑑𝑥 

 

∫
𝑒𝑥

1 + 𝑒2𝑥
= ∫

𝑒𝑥

1 + (𝑒𝑥)2
= ∫

1

1 + 𝑢2
𝑑𝑢 = tan−1(𝑢) + 𝐶 = tan−1(𝑒𝑥) + 𝐶  

 

𝑢 = 𝑒𝑥 

𝑑𝑢 = 𝑒𝑥𝑑𝑥 

 

 

 

 

  



14) Determine whether the series below converges or diverges. Circle which test(s) you use. (6 points) 
[Divergence Test] [Integral Test] [Comparison Test] [Limit Comparison Test] [Ratio Test] [Root Test] [Geometric Series] [p-Series]  [Alternating Series] 

 

∑
𝑘2 + 1

2𝑘 − 3

∞

𝑘=1

 

 

lim
𝑘→∞

𝑘2 + 1

2𝑘 − 3
= ∞ 

 

By the divergence test,  ∑
𝑘2+1

2𝑘−3
∞
𝑘=1  diverges because lim

𝑘→∞

𝑘2+1

2𝑘−3
≠ 0 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



15) Determine whether the series below converges or diverges. Circle which test(s) you use. (8 points) 
[Divergence Test] [Integral Test] [Comparison Test] [Limit Comparison Test] [Ratio Test] [Root Test] [Geometric Series] [p-Series]  [Alternating Series] 

 

∑
2𝑘 − 3

𝑘2 + 1

∞

𝑘=1

 

 

lim
𝑘→∞

2𝑘−3

𝑘2+1
= 0, but notice that it looks a lot like 

1

𝑘
. So let’s a limit comparison test!  

 

 

lim
𝑘→∞

2𝑘 − 3
𝑘2 + 1

1
𝑘

= lim
𝑘→∞

2𝑘2 − 3𝑘

𝑘2 + 1
= 2 

 

By  the limit comparison test,  ∑
2𝑘−3

𝑘2+1
∞
𝑘=1  and ∑

1

𝑘
∞
𝑘=1  both converge or both diverge. We know the latter 

diverges, and so the former also diverges. 

 

 

 

 

 

  



 

16) (2 point bonus) Graph the curve 𝑟 = 2 sin(3𝜃), then set up the integral to find the area enclosed. 

 

 

𝐴 = 3 ∫
1

2
(2 sin(3𝜃))2𝑑𝜃

𝜋
3⁄

0

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

  



17) (2 point bonus) Graph the curve 𝑟 = 3 cos(5𝜃), then set up the integral to find the perimeter of the 

figure created. 

 

𝐿 = 10 ∫ √(𝑟)2 + (
𝑑𝑟

𝑑𝜃
)

2

𝑑𝜃

𝜋
10⁄

0

= 10 ∫ √(3 cos(5𝜃))2 + (−15 sin(5𝜃) 𝑑𝜃

𝜋
10⁄

0

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  



 


