
Howard University Math Department

3/30 College Algebra II Test 2 Spring 2012

Instructions:
PLEASE PROVIDE STEP BY STEP EXPLANATIONS
WRITING ONLY ANSWERS WILL NOT GET FULL CREDIT
Time Limit 45 minutes
Please read the questions carefully before answering
Each problem 20 points. Total 100 points.
Challenge problem is extra credit 20 points.

1. This problem involves the following system of equations:

x− y + 2z = 1

2x− y = 2

5x− 6y − z = 3

(a) Write this system of equations as a matrix equation.

(b) Find the determinant of the 3× 3 matrix in this equation. Does this matrix have
an inverse? (No need to calculate the inverse).

Solution:

1a. The matrix equation is 1 −1 2
2 −1 0
5 −6 −1

xy
z

 =

1
2
3


1b. You can get the determinant of this matrix using the trick we used in class for
3× 3 matrices.

Here I will get the determinant using row reduction. First we get zeroes in first column
by replacing R2 with R2-2R1 and R3 with R3-5R1. Upon row reduction this matrix
becomes: 1 −1 2

0 1 −4
0 −1 −11


Next we add R2 and R3 to get zeo in the bottom of the second column:1 −1 2

0 1 −4
0 0 −15
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Since we didn’t multiply any of the rows that were replaced, each row reduction only
contributes the number 1 to the determinant. The determinant of this triangular
matrix is given by the product of the diagonal entries, namely -15.

Since the determinant is nonzero, inverse can be found.

2. (a) Graph the system of inequalities x− y2 < 0, 3x + y > 1.

(b) In the graph shade the region that is the solution to this system and also label
the vertices of this region.

Solution:

2a) The graph of x − y2 < 0 is the outside of the parabola x = y2 that faces to the
right with vertex at (0,0).

The graph of 3x + y > 1 is the region above the line y = −3x + 1 that passes through
(0,1) and (1/3, 0).

2b) The solution set is the region above the line and outside the parabola. (see picture
in the file problem-2-graph on update page where you found this solution file).

Its vertices are given by the points of intersection.

To get the points of intersection you can solve the system, either by substitution or
elimination.

Putting x = y2 in second equation, we get 3y2 +y = 1 which is same as 3y2 +y−1 = 0.

This cannot be factored. Using quadratic formula we get y = −1±
√
13

6
.

Using the second equation we get x = (1− y)/3 = 7∓
√
13

18
.

So the vertices are
(

7−
√
13

18
, −1+

√
13

6

)
,
(

7+
√
13

18
, −1−

√
13

6

)
.

This is approximately (0.19, 0.43) and (0.59, -0.77).

3. This problem relates to the equation 4(x− 5)2 + 9(y − 5)2 = 36.

(a) Does this equation represent an ellipse, a parabola, or a hyperbola?

(b) Find its center (if it is an ellipse or hyperbola).

(c) Find its axis or axes of symmetry.

(d) Find its focus or foci.

(e) Find its vertex or vertices.

Solution:

a) This equation represents an ellipse.

b) Dividing both sides by 36, we get the equation (x−5)2
9

+ (y−5)2
4

= 1.
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It is obtained by translating (shifting) the ellipse with center at (0,0) and equation
x2

9
+ y2

4
= 1 to (5,5). Therefore the center is (5,5).

c) The major axis is of length 3 in the x−direction and minor axis is of length 2 along
the y−direction and they interseect at (5,5). The axes of symmetry are x = 5 and
y = 5.

d) a = 3, b = 2. the focus is given by c =
√
a2 − b2 =

√
9− 4 =

√
5. The foci are at a

distance of
√

5 on either side of (5,5) along the horizontal line x = 5. So they are at
(5 +

√
5, 5) and (5−

√
5, 5).

e) Vertices are at (2,5), (8,5), (5,7) and (5,3). You can get these by adding (5,5) to the

vertices of the ellipse x2

9
+ y2

4
= 1, namely (0, 2),(0,-2), (3,0),(-3,0).

4. This problem concerns the sequence 2, -1, -4,-7,...

(a) Find a recursive formula for the sequence.

(b) Find a formula for an in terms of n.

(c) Find the 100th term of this sequence, i.e, a100.

(d) Find the sum of the first 100 terms.

Solution:

This is actually an arithmetic sequence with a = 2 and d = −3.

a) Recursive formula is an = an−1 − 3.

b) an = 2 + (n− 1)(−3) = 2− 3n + 3 = 5− 3n.

c) a100 = 5− 3(100) = −295.

d) For the sum use the formula Sn =
(
a1+an

2

)
n with n = 100 to get

S100 == 2+(−295)
2

× 100 = (−293/2)(100) = −14650.

5. Given that an = (−2)n−1, answer the following:

(a) Find the first 5 terms. Start with a1.

(b) Say why this is a geometric sequence, and find the common ratio.

(c) Find the sum of the first 20 terms.

(d) Find the infinite sum, if possible.

Solution:

a) 1,-2,4,-8,16.

b) Each time we are multiplying by -2. Common ration is -2. You can also get the
common ratio by dividing any term by the previous term. Here -2/1 = -2, 4/-2 = -2,
-8/4 = -2, and so on.
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c)

S20 =
a(rn − 1)

r − 1
=

1((−2)20 − 1)

−2− 1
= (220 − 1)/(−3) = −349525.

d) The infinite sum cannot be found because | − 2| > 1.

6. (Challenge) Find a formula for an in terms of n for the sequence 1,3,6,10,15,...

Solution:

This sequence is given by an = 1 + 2 + ... + n.

If you wrote the recursive formula an = an−1 +n, I gave you some credit but note that
we need the formula for an in terms of n, not an−1.

In other words, an itself is the sum of the first n terms of the arithmetic sequence
1,2,3,4,...

Now the sum 1 + 2 + 3 + ... + n is given by
(
1+n
2

)
(n).

So an = n(n + 1)/2.

Check: a1 = 1(2)/2 = 1; a2 = 2(3)/2 = 3; a3 = 3(4)/2 = 6; a4 = 4(5)/2 = 10...
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