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College Algebra Problems With
Answers

Mastering College
Algebra Problems With
Answers: A Complete
Study Guide

College algebra is a foundational course
that opens doors to higher mathematics,
science,  engineering,  and  many  other
disciplines.  For  many  students,  the
subject  can  feel  overwhelming  at  first,
but with consistent practice and access to
well -explained  college  algebra
problems  with  answers,  mastery
becomes  no t  on ly  poss ib le  bu t
achievable. This guide is designed to walk
you  through  several  essential  problem
types, explain the reasoning behind each
solut ion,  and  help  you  bui ld  the
confidence  you  need  to  succeed  in  your
coursework.

Whether you are preparing for an exam,
completing  homework  assignments,  or
simply brushing up on your algebra skills,
working through a variety of problems is
one  of  the  most  effective  ways  to  learn.
In  this  article,  we  will  explore  linear
equations,  quadratic  functions,  systems
of equations, exponential and logarithmic
expressions,  and  more.  Each  section
includes carefully chosen examples, step-
by-step  reasoning,  and  complete
solutions so you can check your work and
deepen your understanding.

Why Practicing College
Algebra Problems With
Answers Matters

Algebra is not a subject you can learn by
simply  reading  a  textbook.  It  requires
active  engagement,  repeated  practice,
and a willingness to make mistakes and
learn from them. When you work through
college  algebra  problems  with
answers,  you gain immediate feedback
on  your  reasoning.  This  feedback  loop
he lps  you  ident i fy  gaps  in  your
understanding,  refine  your  problem-
solving  strategies,  and  build  long-term
retention.

Moreover, college algebra is cumulative.
Concepts introduced early in the course
appear again and again in later  topics.
Developing a strong foundation now will
save you time and frustration down the
road. By focusing on quality practice and
thorough explanations, you turn algebra
from a hurdle into a tool you can use with
confidence.

Linear Equations and
Inequalities

Linear  equations  are  among  the  most
fundamental  topics  in  algebra.  They
appear  in  virtually  every  branch  of
mathematics and serve as building blocks
for  more  advanced  concepts.  Solving



linear  equations  involves  isolating  the
variable using inverse operations, and the
same principles apply to inequalities, with
some additional attention to the direction
of the inequality sign.

Example Problem 1: Solving a
Linear Equation

Solve for x: 3(x – 4) + 7 = 2x + 5

Solution:  First,  distribute the 3 on the
left side: 3x – 12 + 7 = 2x + 5. Simplify to
3x – 5 = 2x + 5. Subtract 2x from both
sides: x – 5 = 5. Add 5 to both sides: x =
10.  Checking the answer,  substitute 10
back into the original equation: 3(10 – 4)
+ 7 = 3(6) + 7 = 18 + 7 = 25, and 2(10)
+ 5 = 20 + 5 = 25. Both sides match, so
the solution is correct.

Example Problem 2: Solving a
Linear Inequality

Solve for x and graph the solution: 4x – 6
≥ 2x + 8

Solution:  Subtract  2x  from both sides:
2x – 6 ≥ 8. Add 6 to both sides: 2x ≥ 14.
Divide by 2: x ≥ 7. The solution is all real
numbers greater than or equal to 7. On a
number  line,  this  is  represented  by  a
closed  circle  at  7  and  shading  to  the
right.  Remember,  when  multiplying  or
dividing  an  inequality  by  a  negative
number, the inequality sign reverses, but
that was not needed here.

Quadratic Equations and
Functions

Quadratic  equations  are  another  core
topic  in  college algebra.  They take the
general form ax² + bx + c = 0, where a,
b, and c are constants and a ≠ 0. There
are  several  methods  for  so lv ing

quadratics, including factoring, using the
quadratic  formula,  completing  the
square, and graphing. Each method has
its advantages depending on the specific
equation.

Example Problem 3: Solving by
Factoring

Solve: x² – 5x + 6 = 0

Solution: Factor the quadratic: (x – 2)(x –
3) = 0. Set each factor equal to zero: x –
2 = 0 or x – 3 = 0. Therefore, x = 2 or x =
3.  Both  solutions  satisfy  the  original
equation,  as  verified  by  substitution.
Factoring  is  often  the  quickest  method
when  the  quadratic  factors  nicely  over
the integers.

Example Problem 4: Using the
Quadratic Formula

Solve: 2x² + 3x – 5 = 0

Solution: For this quadratic, a = 2, b =
3, and c = –5. The quadratic formula is x
= [–b ± √(b² – 4ac)] / (2a). Substitute the
values: x = [–3 ± √(3² – 4(2)(–5))] / (2(2))
= [–3 ± √(9 + 40)] / 4 = [–3 ± √49] / 4 =
[–3 ± 7] / 4. This gives two solutions: x =
(4) / 4 = 1 and x = (–10) / 4 = –2.5. So
the solution set is {1, –2.5}.

Example Problem 5: Completing
the Square

Solve by completing the square: x² + 6x –
7 = 0

Solution: Move the constant to the right
side:  x²  +  6x  =  7.  Take  half  of  the
coefficient of x (which is 6), square it (9),
and add to both sides: x² + 6x + 9 = 16.
The left side becomes a perfect square:
(x  + 3)² = 16. Take the square root of
both sides: x + 3 = ±4. Therefore, x = –3
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+ 4 = 1 or x = –3 – 4 = –7. Completing
the square is especially useful when the
quadratic does not factor easily and when
deriving the quadratic formula itself.

Systems of Linear
Equations

Systems of equations involve two or more
equations with the same set of variables.
Solving  a  system  means  finding  values
that satisfy all equations simultaneously.
Common  methods  include  substitution,
elimination,  and  matrix  approaches.
Systems  appear  in  many  real-world
contexts,  such  as  break-even  analysis,
mixture problems, and motion problems.

Example Problem 6: Solving by
Substitution

Solve the system: 2x + y = 7 and 3x – 2y
= 4

Solution:  From  the  first  equation,
express  y  in  terms  of  x:  y  =  7  –  2x.
Substitute this into the second equation:
3x – 2(7 – 2x) = 4. Simplify: 3x – 14 + 4x
= 4. Combine like terms: 7x – 14 = 4. Add
14 to both sides: 7x = 18. Divide by 7: x
= 18/7. Now substitute back to find y: y =
7 – 2(18/7) = 7 – 36/7 = (49 – 36)/7 =
13/7.  The  solution  is  (18/7,  13/7).
Checking  both  equations  confirms  the
result.

Example Problem 7: Solving by
Elimination

Solve the system: 4x + 3y = 10 and 2x –
5y = –8

Solution:  Multiply  the second equation
by 2 to align coefficients: 4x – 10y = –16.
Now subtract the second equation from
the  first:  (4x  +  3y)  –  (4x  –  10y)  =  10  –

(–16). This simplifies to 13y = 26, so y =
2. Substitute y = 2 into the first equation:
4x + 3(2) = 10 gives 4x + 6 = 10, so 4x
= 4 and x  = 1.  The solution is  (1,  2).
Elimination  is  particularly  efficient  when
the  coefficients  of  one  variable  are
already  opposites  or  easy  to  make
opposites.

Exponential and
Logarithmic Functions

Exponential and logarithmic functions are
essential  for  modeling  growth,  decay,
compound  interest,  and  many  natural
phenomena.  They are  inverses  of  each
other ,  and  understand ing  the i r
relationship  is  key to  solving equations
involving exponents and logarithms. The
properties of logarithms simplify complex
expressions  and allow you to  solve  for
variables that appear in exponents.

Example Problem 8: Solving an
Exponential Equation

Solve for x: 3^(2x) = 81

Solution: Recognize that 81 is a power
of 3: 81 = 3^4. So the equation becomes
3^(2x) = 3^4. Since the bases are equal,
set the exponents equal: 2x = 4, so x =
2. If the bases cannot be made the same
easily,  you  would  use  logarithms.  For
example, in 2^x = 10, take the natural
log of both sides: ln(2^x) = ln(10), then x
ln 2 = ln 10, so x = ln 10 / ln 2.

Example Problem 9: Solving a
Logarithmic Equation

Solve for x: log₂(x – 1) + log₂(x + 1) = 3

Solution:  Use  the  product  property  of
logarithms: log₂[(x – 1)(x + 1)] = 3. This
simplifies  to  log₂(x²  –  1)  =  3.  Convert  to



exponential form: 2³ = x² – 1, so 8 = x² – 1.  Then x²  = 9,  so  x  =  3  or  x  =  –3.
However, check the domain: log₂(


