Derivative Review and Practice Handout
Economics 301: Intermediate Microeconomic Theory
Korinna K. Hansen

Functions with One Variable
For taking derivatives you will need to remember some basic equation properties and calculus rules.
Here are some important properties and rules:
e a+b — ea eb
(ea)b — eab
In (x*) =a Inx
In (xy) = Inx + Iny
If b is a constant, then ab =0and (- 109) =b-f"(x).
dx dx
The Power Rule:

d(x") _ .n1

If n is a positive integer, then wrE n x
X

The Chain Rule:
For a function of a function h(x) = g(f(x)) we know that the derivative dh(x)/dx = g (f(x))- f ().

The Product Rule:
For a function h(x) = f(x) g(x) we know that the derivative

N6 - 9900 _ g U9 D= g9 109 +10 -5 0
X dx dx dx

The Quotient Rule:
dh(y) _ d(f®) /9(9) _ g(x)(df(x)/dx)— f(x)(dg(x)/dx)

dx dx g (X) 2
Find the derivatives of the following functions. Solutions follow on the right half of this page.
1. h(x) = 4x% +3x%+x +5 h(x) = 12x% + 6x +1
2. h(x) = (4x% - 1) (7 +X) h(x) = (4x° — 1) (21x% +1) + (7x° + X)(8X)
3. h(x) = (1 + %) h (x) = 2(1+x%) 2x
4. h(x) = ¥* + 1/x h(x) = 2x — 1/%°
5. h(x) = 1/(2x* -x* +8) h(x) = -(2x* — x* + 8)% - (8x° —2x)
6. h(x)=Inx h1(x) = 1/x
7. h(x) = In ax h (x) =( 1/ax) -a= 1/x
8. h(x) =¢" h(x) =¢*
9. h(x) =e* h{x)=e* -a
10. h(x) = In (%) h (x) = (/%) (3x%)= 3/x
11. h(x) = x* -&* h(x) = x* - (de/dx) + (dx®/dx) -e* = e*(x* +a - x*™)
12. h(x) = In (* + %) h(x)=——— (2x+3X%)
X" +X

_ (X°+2) (20%° +2x) — (5x* +x*)(3x")
(x*+2)?

13. h(x) = B6x* +x3) 1 (¢ + 2) h (x)



Functions with More than One Variable

Find fy, fy, fx, fyy, Ty and fyx for the following functions. The last two partial derivatives should be
equal. Solutions are provided on the bottom half of the page.

f(x,y) = xy
f(x,y) =€”
f(x, y) =x* + 2xy +% y’

f(X, y) = 5X2 — 4xy® + 3x%y° — 2X +y
f(x, y) = x* +y* In(* + y?)
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Answers
1. fx:y fXX:O fxy:].
2. f, = ye¥ fo = y2 Y o = €Y +yxe?
f, = xe” fy=x*eY fx = e +yxe”
3. fx=2x+2y fix =2 fiy=2
f,=2x+ Yy fy =2y fx =2
4. f, = 10x - 4y>+6xy°-2 fo = 10 + 6y° foy = -8y +30xy"
f, = -8xy +15x%y"+1 f,y = -8x + 60Xy’ f,x = -8y + 30xy”
2 20,2 2
5. f=ae Y f=2e 22X
X“+y xX“+y?)
2y° 2.2 2y*(3x* +y?) 4y’ 2.2
fy= +2y In(x“+ fy,= + + 2In(x“+
y X2+y2 y ( y) yy (X2+y2)2 X2+y2 ( y)
4x°y ax3y
fy=———and fy=———
Tty T )



