
MATH 122 Derivatives III

Use the product rule to find the derivative of each of the following functions. Remember your
exponent and logarithmic laws, these will help you.

Product Rule
d

dt
(f(t)(g(t)) = f ′(t)g(t) + f(t)g′(t)

In words, the derivative of a product is the product of the derivative of the first function with the second function plus the
product of the first function with the derivative of the second function.

Example 1:

Differentiate of x2e2x.

Observe that if f(x) = x2 and g(x) = e2x, then,

f(x) = x2 =⇒ f ′(x) = 2x
g(x) = e2x =⇒ g′(x) = 2e2x

So then y′ = f ′(x)g′(x) + f(x)g′(x) = 2xe2x + x2 · 2e2x = 2xe2x + 2x2e2x.
Example 2:

Differentiate of t3 ln(t + 1).

Observe that if f(t) = t3 and g(t) = ln(t + 1), then,

f(t) = t3 =⇒ f ′(t) = 3t2

g(t) = ln(t + 1) =⇒ g′(t) = 1
t+1

So then y′ = f ′(t)g′(t) + f(t)g′(t) = 3t2 ln(t + 1) + t3 · 1
t+1 = 3t2 ln(t + 1) + t3

t+1 .
Example 3:

Differentiate of
e2t

t2
.

Observe that if f(t) = e2t and g(t) = t−2, then,

f(t) = e2t =⇒ f ′(t) = 2e2t

g(t) = t−2 =⇒ g′(t) = −2t−3

So then y′ = f ′(t)g′(t) + f(t)g′(t) = 2e2t · t−2 + e2t · (−2t−3) = 2t−2e2t − 2t−3e2t.

1. f(t) = te−2t

2. f(x) = xex

3. y = t2(3t + 1)3

4. y = 5xex
2

5. y = x ln(x)

6. y = (t2 + 3)et

7. y = (t3 − 7t2 + 1)et

8. z = (3t + 1)(5t + 2)

9. R = 3qe−q

10. P = t2 ln(t)

11. f(x) = x2+3
x

12. f(z) =
√
ze−z

13. y = te−t
2

14. f(t) = te5−2t

15. g(p) = p ln(2p + 1)

16. y = x · 2x

17. f(w) = (5w2 + 3)ew
2

18. w = (t3 + 5t)(t2 − 7t + 2)

19. z = (te3t + e5t)9

20. f(x) = x
ex

21. z = 1−t
1+t

22. w = 3z
1+2z

23. w = 3y+y2

5+y

24. y = 1+z
ln(z)



MATH 122 Derivatives III Page 2 of 2

Answers

1. f ′(t) = e−2t − 2te2t

2. f ′(x) = ex + xex

3. y′ = 2t(3t + 1)3 + 9t2(3t + 1)2

4. y′ = 5ex
2

+ 10x2ex
2

5. y′ = ln(x) + 1

6. y′ = 2tet + (t2 + 3)et

7. y′ = (3t2−14t)et + (t3−7t2 + 1)et

8. z′ = 3(5t + 2) + 5(3t + 1)

9. R′ = 3e−q − 3qe−q

10. P ′ = 2t ln(t) + t

11. f ′(x) = 2− (x2 + 3)x−2

12. f ′(x) = 1
2z
−1/2e−z −

√
ze−z

13. y′ = e−t
2 − 2t2e−t

2

14. f ′(t) = e5−2t − 2te5−2t

15. g′(p) = ln(2p + 1) + p
2p+1

16. y′ = 2x + ln(2)x · 2x

17. f ′(w) = 10wew
2

+ 2w(5w2 + 3)2w
2

18. w′ = (3t2 + 5)(t2 − 7t + 2) + (t3 + 5t)(2t − 7)

19. z′ = 9(e3t+3te3t+5e5t)(te3t+e5t)8

20. f ′(x) = e−x − xe−x

21. z′ = −(1 + t)−1 − (1− t)(1 + t)−2

22. w′ = 3(1 + 2z)−1 − 3z(1 + 2z)−2

23. w′ = (3 + 2y)(5 + y)−1 − (3y + y2)(5 + y)−2

24. y′ = (ln(z))−1 − 1+z
z (ln(z))−2

The End.


