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1. 
A horizontal tangent occurs whenever the function's derivative equals 0
We find the derivative of by applying power rulex^4−4x+5=0
 d (x^4−4x+5)/dx =  4x^3-4
Find the points when f'(x)=0.
4x^3−4=0
4x^3=4
X^3=1
x=1
There is a horizontal tangent at (1, 2), thus its equation is y=2.

2. If g’ (x) = (x − 1) ^2 (x − 2)
Find the second derivative by applying the product rule
g’’(x)= d(x-1)^2/dx (x-2)+d(x-2)/dx(x-1)^2
= 2(x-1)(x-2)+(1)(x-1)^2
= 3x^2-8x+5
To find concavity set g”(x)=0
Solving for x= 5/3, x=1
g(x) is concave upwards at x= 5/3 and at x=1

3. f(x) = 2x^6 + 3x^4 + 5
Finding the first derivative 
f’(x)= 12x^5+12x^3
Finding the critical points
12x^5+12x^3=0
12x^3(x^2+1)=0
X=0 
At x=0;
 f(x)= 2(0)^6 + 3(0)^4 + 5
f(x)= 5
Relative extrema is a minimum at (0,5).
4. To find the critical numbers, 
we find the derivative f’(x)= d(2√(9-x^2)/dx
f(x)=-2x/ (√9-x^2)
findig the roots 
-2x/ (√9-x^2)=0 
-2x=0
X=0 
At x=0, f’(x)= (2√(9-(0)^2
F(x)=6
critical numbers of f(x) = 2√(9-x^2) is (0)


5. f(x) = 4x^3 − 9x + 1
f’(x)= 12x^2-9
f”(x)= 24x
f”(x)=0=> 24x=0
x= 0.

6. xp^2 = 16
Price is 8 
X= 16/p^2
X= 16/8^2
X=16/64
X=1/4
Elasticity of demand= 1/4
7. f(x)= x/x^2+9
critical points apply quotient rule to find 
f’(x) of x/x^2+9
f’(x)=( -x^2+9)/ (x^2+9)^2
let 
f’(x)=0
(-x^2+9)/ (x^2+9) ^2 =0
 -x^2+9=0
X=3, x=-3
At x= 3, f(x)= 1/6 which <0  decreasing at x=-3  At x= 3, f(x)= 1/6 which <0  decreasing at x=3
At x= 1, f(x)= 1/10 which <0  decreasing at x=-3  At x= 3, f(x)= 1/6 which <0  decreasing at x=3
Open interval(s) decreasing - ∞ <x<-3, increasing - 3 <x<3, decreasing 3<x<∞ 
8. xy=245000 => y= 245000/x
Perimeter to be fenced(P)= 2y+x
P= 2(245000/x)+x
P= 490000/x +x
dP/dx=-490000/x^2 +1
solve for dP/dx=0
x^2=490000
x= √490000
x=700
y= 24500/700
y= 350
Dimension x=700, y=350.


9. Position s(t)=  -8t^2+20t=10
Velocity ds/dt= -16t+20
At t=0 ,
-16t+20=0
-16t= -20
t= 20/16
t= 13.75s

10.  
f(x)=5x^3−7x^2+11x−1  at x0=2.
A linear approximation is given by L(x)≈f(x0)+f′(x0)(x−x0).
We are given that x0=2.
find the value of the function at the given point: y0=f(x0)=33.
then find the derivative of the function, at the point: f′(2).
Find the derivative: f′(x)=15x2−14x+11 
lastly derivative at the given point to find slope.
f′(2)=43.
Using the value we get that L(x)≈33+43(x−(2)).
Therefore linear approximation  (x)≈43x−53.
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