Math 220 - Calculus f. Business and Management - Worksheet 15

Solutions for Worksheet 15 - e* and the Chain Rule

Exercise 1: Find the derivative of each function

la: f(z) = ewa, 1b: f(z) = (:U3—2$2—|—5) (€% + 2 —2),

e® N

Solution to #1:

d
For 1a: Product rule. d—eer = %22 + %22
x

d .
For 1b: Product rule again. d—(ac‘3 — 222 +5)(e* + 2 —2) = (322 —4x)(e® + z — 2) + (2® — 222 +5)(e” + 1).
T

d @ (222 +3x —7) — e*(4x + 3 2222 — 2 —10
Forlc:Quotientrule.d—< ¢ )Ze(w—kx )—e"(dr+3)  e"(227 —x )
x

202 +3x — 7 (222 + 32 — 7)2 (222432 —-T7)2°
d sz d sx'/? 5e*((1/2)x/?) — z1/2(5¢e*)
For 1d: Simpli 1 —l=—=) = — = :
or 1d: Simplify, then use quotient rule dx(5em) d:v( For ) (Ber)2

Exercise 2: Decompose the functions f(z) into f(u) and u(x)

2a: f(z) = (62 +32—8)°, 2b: f(x) = V22— 5z, 2c: f(z) = (g+7)3.

Solution to #2:
We try to pick the “outer” function to be our f(u).

For 2a: Pick f(u) = u® and pick u(z) = (62* + 3z — 8)5. Apply the chain rule to get the derivative. So,

d
d—(6m4 + 3z — 8)° = 5(62* + 3z — 8)* - (242° + 3)
X

For 2b: Pick f(u) = ¢/u = u'/3. Pick u(zx) = x> — 52. Now apply the chain rule. So,

%m = (1/3)(a® — 52) 7>/ (22 5)

5)
For 2c: Pick f(u) = u® and pick u(x) = — 47 = 5o~ + 7. Apply the chain rule. Then,
x

d (5+7)3 - 3(g+7)2 (=5072) = (—1522) - (;+7)2

dz\z



Exercise 3:

3a: f(z) = en 2wt 3b: f(z) = eV7.

Solution to #3:
In each problem we simply apply the chain rule. The “inner” function is the contents of the exponent attached to e.
For 3a: Pick f(u) = e* and pick u(z) = 2> — 2x + 4. Then,

d 2 2
et —2z+4 _ e —2z+4 | (21, o 2)

dx
For 3b: Pick f(u) = e* and pick u(x) = /z = x*/2. Then,

d 1/2 1/2
eV = e (120

dxe - %e

Exercise 4:

4a:f(x) — 62/12-‘,-3.%—47 4b - f(x) — [e(5fc2+2):|3.

Solution to #4:

For 4a: Pick f(u) = e*. Pick u(z) = 2/2% + 3z — 4 = 2272 + 3z — 4. Then,

d 2 2 d -2 -2
Jx +3x—4 _ 207 43z—4 _ 227 “43x—4 (4.3
e 7€ e (—427° +3)
For 4b: First simplify
d 2 3 d 2
5x°+2 152746 A A-B
T (e( + )) = da?(e +0) (use [e?]” = e™P)

Now, pick f(u) = e and pick u(z) = 1522 + 6. Then

d 2 2
%(6151 +6) — (6151 +6)(30m)



