MAT122 Homework 18-20

Problems

1. Use the product rule to compute the derivatives of the following functions:

(a) f(x) = (122% — 2) («® — T2 +9)
(b) f(=) = (1+\/;5) (i _5\3/5>

2. Use the quotient rule to compute the derivatives of the following functions:

LIJS
(a) f (@) = 5
X I’4
) f @) = 3510

3. Use the chain rule to compute the derivatives of the following functions:
(a) f(x) = (622 +7z)"
(b) f(z) = V1-8a?
4. If f(3) =10, f'(3) =7, g(3) =3, ¢'(3) = —4, find
(a) (f9)'(3)
(b) (LY (3)
(c) (fog9)(3)
5. Find the equation of the tangent line to

at x = 1.

6. Find the second derivative of the function

1

f(x)zm-



Answer Key

1. (a) f'(z) = 60x* — 34023 + 212 4 2162 — 9

3 5 -2 85
(b) f(x) = 530% —x? - 37 - Fxlﬁl
1222%(3 — x)

425 + 423 — 622 + 3

(b) (222 +1)?
3. (a) f'(x) = 4(62% + Tx)* (122 + 7)
0) @ = Ty

4. (a) (f9)'(3) = 58.

o) (L) e-%
(©) (fo0)/(3) = —10.

5oy, %

.y—Qx 5

6. 1(x) 2022 — 4

. T) = —F-"—
(@2 + 1)*



Solutions
1. (a) By the product rule,

fl(x) = (242 — 1)(2® — 72® +9) + (1222 — 2)(32? — 14x)
= 24z* — 16823 + 2162 — 2 + 722 — 9 + 362* — 16823 — 323 + 1422
= 60z* — 34023 + 2122 4+ 2162 — 9

(b) Notice that

It follows that

f(z) = gx% (x 1_ 5:173) + (1 er%) (x2 - ?)1:32)
5 1 25 u o 95 -2 1 5 u
=% = 52 —gTT g g - ue
3 1 _9 5 =2 85 11
= —x2 — g — —qx 3 — —qx'6
2 3 6

2. (a) By the quotient rule,
, 1822(2 — x) — 623(—1)
o) =0
3622 — 1223
ICEDE
1222(3 — x)
CEEE

(b) By the quotient rule,
() = (3+42%) (222 + 1) — (3z + z*)(42)
222 +1)°
622 + 3 + 825 + 423 — 1222 — 42°
- (222 +1)2
425 + 423 — 622 + 3
- (222 + 1)2

3. (a) By the chain rule, f'(x) = 4(62% + 72)3(12z + 7).
(b) Notice that
flz) = (1-82%)1.
By the chain rule,

-3 —4x

/ _1 _x2T_ ) =
file) = 30 -8 ¥ (-160) = o



4. (a) By the product rule,
(J9)(3) = 1'(3)9(3) + F(3)¢'(3) = 10(7) +3(—4) = T0 — 12 = 58.
(b) By the quotient rule,

(f)/(?)) _ ['3)9B) - fB)g'(3) _ 10(7) —3(=4) _ 82
g 9(3)? 3 9

(c) By the chain rule,
(fo9)(3)=f(9(3))g'(3) = f(3) * (—4) = 10(—4) = —40.
5. By the product rule and chain rule,
f'(z) = 62° (m) +28(522 — 1) (10z)

It follows that f/(1) = 22—9. Since f(1) = 2, the point-slope formula implies
that the equation of the tangent line is
29

y—2 ?(:c—l).

It follows that the equation of the tangent line is

29 25
=—x——.
y=5 2

6. Notice that
fl@)=(2*+1)72

By the chain rule, the first derivative is

—4x

) = =20 +1)720) = 3y

The quotient rule and chain rule imply that

—4(z? 4+ 1)3 + 122(2% + 1)?(22)
(x2 +1)6
(22 4+ 1)2(—4(2? + 1) + 242?)
@1y

f'(x) =

. 2022 — 4
- (x2 +1)*



