
Math 10B – Spring 2026 Week 1

Exercise 1. Evaluate:

(a)

∫
t4 + 3t2 + 2t+ πdt

(b)

∫
sinx+ 3exdx

(c)

∫
(x+ 2)(x− 3)dx

(d)

∫
t sin t− 2t3/5 + πtπ+1

t
dt

(e) (Challenge)

∫
3ex + cos(2x)dx

Solutions:

(a) First, apply linearity to get that∫
t4 + 3t2 + 2tπdt =

∫
t4dt+ 3

∫
t2dt+ 2

∫
tdt+

∫
πdt.

Next, we apply the anti-power rule to get:∫
t4 + 3t2 + 2tπdt =

∫
t4dt+ 3

∫
t2dt+ 2

∫
tdt+

∫
πdt =

t5

5
+ 3

t3

3
+ 2

t2

2
+ πt+ C.

(b) We apply linearity to get∫
sinx+ 3exdx =

∫
sinxdx+ 3

∫
exdx = − cosx+ 3ex + C.

(c) First, we expand the product then apply linearity and the anti-power rule to get:∫
(x+ 2)(x− 3)dx =

∫
x2 − x− 6dx =

∫
x2dx−

∫
xdx− 6

∫
dx =

x3

3
− x2

2
− 6x+ C.

(d) First, we simplify the integrand then apply linearity and the anti-power rule to get:∫
t sin t− 2t3/5 + πtπ+1

t
dt =

∫
sin t− 2t3/5−1 + πtπdt

=

∫
sin tdt− 2

∫
t3/5−1dt+ π

∫
tπdt

= − cos t− 2

(
t3/5

3/5

)
+ π

(
tπ+1

π + 1

)
+ C.

(e) First, we apply linearity to get∫
3ex + cos(2x)dx = 3

∫
exdx+

∫
cos(2x)dx = 3ex +

∫
cos(2x)dx.



Naively, we’d hope that sin(2x) is an antiderivative of cos(2x) but

d

dx
sin(2x) = 2 cos(2x)

by the chain rule. However, if we divide by 2 then we see that

d

dx

sin(2x)

2
=

2 cos(2x)

2
= cos(2x).

Therefore, we have∫ ∫
3ex + cos(2x)dx = 3

∫
exdx+

∫
cos(2x)dx = 3ex +

1

2
sin(2x) + C.

Exercise 2. Which of the following are antiderivatives of f(x) = 2x+ 1:

(a) F (x) = 2x2 + x+ π

(b) G(x) = (x+ 1/2)2

(c) H(x) = (x+ e)2

(d) I(x) = x2 + x− 4

Solutions:

(a) Note
F ′(x) = 4x+ 1 ̸= f(x)

so F (x) is not.

(b) Note
G′(x) = 2(x+ 1/2) = 2x+ 1 = f(x)

so G(x) is.

(c) Note
H ′(x) = 2(x+ e) = 2x+ 2e ̸= f(x)

so H(x) is not.

(d) Note
I ′(X) = 2x+ 1 = f(x)

so I(X) is.


