
EXERCISES FOR NON LINEAR EQUATIONS

p. 1

Question 1 In Exercises ?? - ??, solve the given system of nonlinear equations. Sketch the graph of both
equations on the same set of axes to verify the solution set.

Problem 1.1

{
x2 − y = 4
x2 + y2 = 4

(±2, 0),
(
±
√

3,−1
)

Problem 1.2

{
x2 + y2 = 4
x2 − y = 5

No solution

Problem 1.3

{
x2 + y2 = 16

16x2 + 4y2 = 64

(0,±4)

Problem 1.4

{
x2 + y2 = 16

9x2 − 16y2 = 144

(±4, 0)

Problem 1.5

 x2 + y2 = 16
1
9

y2 − 1
16

x2 = 1(
±4

√
7

5
,±12

√
2

5

)

Problem 1.6

{
x2 + y2 = 16

x − y = 2(
1 +

√
7,−1 +

√
7
)

,
(

1 −
√

7,−1 −
√

7
)

Question 2 In Exercises ?? - ??, solve the given system of nonlinear equations. Use a graph to help you
avoid any potential extraneous solutions.

Problem 2.1

{
x2 − y2 = 1

x2 + 4y2 = 4(
±2

√
10

5
,±

√
15
5

)

Problem 2.2

{ √
x + 1 − y = 0
x2 + 4y2 = 4

(0, 1)

Problem 2.3

{
x + 2y2 = 2

x2 + 4y2 = 4

(0,±1), (2, 0)
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Problem 2.4

{
(x − 2)2 + y2 = 1

x2 + 4y2 = 4(
4
3

,±
√

5
3

)

Problem 2.5

{
x2 + y2 = 25

y − x = 1

(3, 4), (−4,−3)

Problem 2.6

{
x2 + y2 = 25

x2 + (y − 3)2 = 10

(±3, 4)

Problem 2.7

{
y = x3 + 8
y = 10x − x2

(−4,−56), (1, 9), (2, 16)

Problem 2.8

{
x2 − xy = 8
y2 − xy = 8

(−2, 2), (2,−2)

Problem 2.9


x2 + y2 = 25

4x2 − 9y = 0
3y2 − 16x = 0

(3, 4)

Problem 3 A certain bacteria culture follows the Law of Uninbited Growth, Equation ??. After 10 minutes,
there are 10,000 bacteria. Five minutes later, there are 14,000 bacteria. How many bacteria were present
initially? How long before there are 50,000 bacteria?

Initially, there are
250000

49
≈ 5102 bacteria. It will take

5 ln(49/5)
ln(7/5)

≈ 33.92 minutes for the colony to grow to

50,000 bacteria.

Question 4 Consider the system of nonlinear equations below
4
x

+
3
y

= 1

3
x

+
2
y

= −1

If we let u =
1
x

and v =
1
y

then the system becomes

{
4u + 3v = 1
3u + 2v = −1

This associated system of linear equations can then be solved using any of the techniques presented earlier

in the chapter to find that u = −5 and v = 7. Thus x =
1
u

= −1
5

and y =
1
v

=
1
7

.
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We say that the original system is linear in form because its equations are not linear but a few substitutions
reveal a structure that we can treat like a system of linear equations. Each system in Exercises ?? - ?? is
linear in form. Make the appropriate substitutions and solve for x and y.

Problem 4.1

{
4x3 + 3

√
y = 1

3x3 + 2
√

y = −1(
− 3
√

5, 49
)

Problem 4.2

{
4ex + 3e−y = 1
3ex + 2e−y = −1

No solution

Problem 4.3

{
4 ln(x) + 3y2 = 1
3 ln(x) + 2y2 = −1(

e−5,±
√

7
)

Problem 5 Solve the following system
x2 +

√
y + log2(z) = 6

3x2 − 2
√

y + 2 log2(z) = 5

−5x2 + 3
√

y + 4 log2(z) = 13

(1, 4, 8), (−1, 4, 8)

Problem 6 Systems of nonlinear equations show up in third semester Calculus in the midst of some really
cool problems. The system below came from a problem in which we were asked to find the dimensions of a
rectangular box with a volume of 1000 cubic inches that has minimal surface area. The variables x, y and z
are the dimensions of the box and λ is called a Lagrange multiplier. With the help of your classmates, solve
the system.1 

2y + 2z = λyz
2x + 2z = λxz
2y + 2x = λxy

xyz = 1000

x = 10, y = 10, z = 10,λ =
2
5

Problem 7 According to Theorem ?? in Section ??, the polynomial p(x) = x4 + 4 can be factored into
the product linear and irreducible quadratic factors. In this exercise, we present a method for obtaining that
factorization.

1. Show that p has no real zeros.

2. Because p has no real zeros, its factorization must be of the form (x2 + ax + b)(x2 + cx + d) where each
factor is an irreducible quadratic. Expand this quantity and gather like terms together.

1If using λ bothers you, change it to w when you solve the system.
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3. Create and solve the system of nonlinear equations which results from equating the coefficients of the
expansion found above with those of x4 + 4. You should get four equations in the four unknowns a, b, c
and d. Write p(x) in factored form.

x4 + 4 = (x2 − 2x + 2)(x2 + 2x + 2)

Problem 8 Factor q(x) = x4 + 6x2 − 5x + 6.

x4 + 6x2 − 5x + 6 = (x2 − x + 1)(x2 + x + 6)

CC BY-NC-SA 4.0
MY ORG (2026/08/03.15)

MY XOURSE

MY DEPARTMENT

https://creativecommons.org/licenses/by-nc-sa/4.0/deed.en
https://creativecommons.org/licenses/by-nc-sa/4.0/deed.en

