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Abstract 
 

In this document, I describe fifteen high level math problems. 
I explain how to break apart the questions and fully solve each problem. This concept of practicing 
with complex problems helps us learn how to solve problems in a more intelligent manner, rather 

than brute forcing. 
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Introduction 
Equation 1 

If we look at the following equation, assuming ψ is ψ(t) 

  
We can solve for an approximate solution, but first we must focus on finding the derivative of 

ψ(t)^ψ(t). Doing this we can find the answer to be: 

 
When we plug this result back into the original equation, and simplify some expressions a little bit, 

we get the following. 

 
If we also simplify the indefinite integrals in the equation we get the following. 

 
Lastly, we must deconstruct the definite integral. 

 
Now simplify to yield the final result: 

 
 

Conclusion: The initial equation may seem complex at first; however, when we break it down into 
the fundamentals, we see that the equation becomes more approachable. The final equation is a 

simplified version of the initial equation.  
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Equation #2 

If we look at the following equation 

 
Breaking the equation up into two separate fractions gets us the following equation. 

 
Simplify the following a little more. 

 
Simplify and expand anything needed to be expanded. 

 
Conclusion: We can deduce that the equation above is simplified, through the use of some basic 

trigonometric concepts and a little rearrangement. 
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Equation #3 
If we view the following equation 

 
After dividing all possible values, we find a fairly simple fraction. That we can simply further. 

 
Next, we apply the fraction rule, giving us the following. 

 
Simplify. 

 
Simplify. 

 
Finally, we find the fully simplified answer to be: 

 
Conclusion: This question inevitably seems quite daunting because of its size; however, in reality the 

question is conceptually quite simple. 
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Equation #4 
If we view the following equation 

 
Rearrange and simplify. 

 
Simplify the absolute value of beta in the denominator. 

 
Keep in mind that. 

 
Knowing this, we can apply it to our problem. 

 
Dividing everything by psi, we can simplify the power into one fraction. 
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Equation #5 
If we view the following equation 

 
Start by solving the integrals. 

 
Simplify the i th root. 

 
Remove the cube root, and apply to the numerator. 

 
Take the -3i + 2 and apply to the numerator. 

 
Simplify to only two separate fractions. 

 
Add fractions together by finding a common denominator. 

 
Simplify even more. 
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Equation #6 
You are given a 3rd degree polynomial function, with the terms listed below. You are tasked with 
simplifying the expression into a binomial. You then must take the partial derivative of each of the 

terms in the original polynomial. Once this is completed, you must plug each partial derivative into a 
Jacobian, then back into the original polynomial. After this is done simply solve for x. 

 
Try to find something that can multiply to give ax + b on both sides. 

 
We have ax + b meaning we can combine the outer parts. 

 
This gives us: 

 
Now we take the derivative of each part within the initial equation. 

 

 

 

 

 
Then, take the Jacobian. 

 
Next set each part of the Jacobian equal to the initial equation, then solve for x. 

 
Divide everything by (3a). 
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Simplify. 

 
Square root everything to remove the square applied to the x. 

 
Put it into one fraction. 

 
2nd part of the Jacobian. 

 
Divide everything by (2b). 

 
Simplify to one fraction. 

 
3rd part of the Jacobian. 

 
Multiply everything by (dc). 

 
Put it into one fraction. 

 
Divide (a) squared by the x in the denominator. 

 
Multiply by (a) squared on both sides. 
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Solve for x. 

 
4th part of the Jacobian. 

 
Combine (dc). 

 
Combine (dc) and (xdc) into one fraction. 

 
Divide everything by ax + b. 

 
Solve for x squared. 

 
Take the root. 

 
Find the imaginary part and place it outside the root. 

 
5th part of the Jacobian. 

 
Divide everything by x squared multiplied by (dc). 

 
Set the equation equal to zero by adding (b) squared to the opposing side. 

 
Solve for x. 
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Divide by negative (b) squared. 

 
Simplify down to one fraction. 

 
Use capital pi to find the product. 

 

 

 
Continue to break down and simplify. 

 

 

 

 
Simplify more. 
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Now Put it in capital pi format. 
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Equation #7 
You are given a specified polynomial that can be seen below. You must solve for delta first, then use 

common properties of delta to solve for x 

 
Find common multiples and take them out. 

 
Combine outer parts. 

 
Add the part that's not multiplied to the other side. 

 
Divide by x squared add y on both sides. 

 
Take the delta out and divide to simplify. 

 
Solve. 

 
Simplify. 

 
The definition of delta x. 

 
Apply this logic to the answer we found for delta 

 
Solve for x. 

 
Simplify. 

 
We then find the answer to be. 
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Conclusion: Understanding all the aspects of the equation, makes re-substitution and simplification a 

lot easier. We found that although the equation seemed like a regular factoring problem, 
understanding the way delta works and how to isolate properly becomes a noticeable difficulty. 
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Equation #8 
You are given an integral and a derivative, as seen below. Add them together and solve for the 

products of all x values in a capital pi function. 

 

 
Solve the integral. 

 
Then, find the derivative of the initial function. 

 

 
Create a quadratic equation with the results of both the integral, derivative, and the constant 12. 

 

 
Solve for x 

 

 

 

 
We then expand part of the function. 

 
Expanded Form. 
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Expand. 

 
Simplify 

 

 
Solve. 

 

 
Expansion is an expanded form of. 

 
Continue solving. 

 

 
This gives us. 

 
Multiplied by. 

 

GSJ: Volume 9, Issue 9, September 2021 
ISSN 2320-9186 1939

GSJ© 2021 
www.globalscientificjournal.com



 
Simplify 

 

 

 
Simplify. 

 

 

 

 
Simplify. 

 
Simplify. 

 
Simplify. 

 
Simplify. 
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Equation #9 
You are given the following equation, create a series representation. 

 
First Series Representation 

 

 
Second Series Representation 

 
Third Series Representation 
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Equation #10 
Solve the following integral: 

 
Multiply by 2. 

 
Simplify. 

 
Keep in mind that. 

 
We can apply this. 

 
Expand and simplify 

 
Use identities. 

 
We can then find this expression. 

 

 
Apply. 
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Simplify within the initial expression. 

 

 

 

 

 

 

 

 
Simplify. 

 

 
Evaluate from 1 to 0 
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Simplify. 

 

 

 

 

 
Simplify. 
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Use DI method. 

 

 

 

 

 
Evaluate. 
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Final answer. 

 
Conclusion: Integration can be extremely difficult and time consuming; however, understanding 

fundamental theorems and concepts can help make the process a lot more digestible. 
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Equation #11 
Find the most precise volume for a 4th dimensional Euclidean ball with Radius: 

 

 

 

 

 

 
Find a more specific result. 

 
Using the Partial Sum Formula, we find. 

 

 

 

 

 

 
Simplify. 
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Simplify. 

 

 
(A, B, C, and D Have already been defined) 

 

 

 

 

 

 

 
(A, B, C, D, and E Have already been defined) 
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Equation #12 
You are given three integrals, listed below: 1, 2, 3. You must simply simplify all three then multiply 

the products yielded in the form abc. (Each one will be labelled a, b, and c). 

 

 

 
First Integral. 

 

 

 

 
Second Integral. 

 

 
Third Integral. 
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Combine (Integral 1 is a, integral 2 is b, and integral 3 is c) 

ab equals 

 

 

 
(Plus, constant C) 

 

 
Expanding we get. 

 
Multiplied by 

 
We then get. 
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Multiply by third integral result (abc) 

 

 

 
Apply. 

 
Simplify. 

 

 

 
Simplify. 

 

 

 

 
Simplify. 
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Everything divided by 

 
Simplify. 

 

 
Everything divided by 

 

 
Simplify. 

 

 

 
Everything divided by 

 

 

 
Everything divided by 
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Simplify. 

 

 

 

 

 
Everything divided by 
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Equation #13 

 

 

 

 

 

 

 

 

 
Hyper Sphere. 

 
Set of all points. 
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Spherical coordinate. 

 

 

 

 

 

 
SA reaches maximum, then decreases towards zero as n increases 

Apply Gamma. 

 
Therefore, 

 

 

 

 
Hyper Surface Area 
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Final answer. 

 
Conclusion: The concept of higher dimensional objects has been something pondered by physicists 
and mathematicians for centuries. Conceptually the idea may seem confusing; however, once you 

begin to calculate, you begin to understand and notice slight patterns. 
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Equation #14 
Consider a random triangle illustrated below. Regions are labelled near (𝑁𝑖) and far (𝐹𝑖) from point 
𝑖. 𝑇 is the triangle. If the 4th point falls in regions 𝐹1, 𝐹2, or 𝐹3 a convex quadrilateral will result. 
The probability that 4 points produce a convex shape is equivalent to the probability that the 4th 
point will be in one of those regions. That is, 𝑝=𝐸[𝐹1+𝐹2+𝐹3] where 𝐹𝑖 is the random variable 

expressing the area of that region. 
 

Also keep in mind: that 35/48π2 ≤ κ ≤ 1/12 , where the minimum is attained only when K is an 
ellipse and the maximum only when K is a triangle. The upper and lower bounds of κ only differ by 

about 13%. It has been shown, [2] that κ = 11/144 for K a square. 

 

 

 

 
Combine both. 

 
Therefore, 

 

 

 

 

 

 

 
Distribution for amin is given by f(x) = 2x 
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Equation #15 
Integrate. Brute force calculates (No formulas) (Using Taylor series) (Then puiseux) sum from psi 

equals zero: 

 
Series expansion of the integral at ψ = 0 
Some information prerequisites to know 

Taylor series E.g. 

 

 

 

 

 

 

 

 

 
Taylor series of ψ(x) at z = 1 

 

 

 
I simplified the information into the following equation of psi z to the psi z at psi equals zero. 
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To the power of 
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We can represent that entire equation as Ans. 1 

 
Only partial sum 

At ψ(z) = 0 function diverges 

 
Summation of both gives us. 
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First part can be broken down into the following. 

 

 
Second part of the original function with ¼(n+3)s² 

 

 

 

 

 
Anything after big O notation is in brackets. So, when subtracting, you must subtract the whole 

function. 

 

 

 

 
Evaluating the summation of the first part gives us. 

 
Evaluating the summation of the second part gives us. 
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Continuing the expansion of the first part yields. 

 
Going back to the first function. 

 

 
Now evaluating, we find. 

 

 

 
If something diverges it becomes obsolete. 

Series expansion at u = 0. 
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Adding the following sum. 

 
We get the following. 
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Summation of the second part gives us. 

 
Summation of the first part gives us. 
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Adding this to the final equation, we get. 

 
Combining everything together, we get the following fully simplified expansion. When there is 

multiplication it means multiplying the whole function. 
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