MAaTH 10B — SPRING 2026

Exercise 1. Evaluate:
(a) /t4 + 3t2 + 2t + 7dt
(b) /sinx + 3e”dx

(c) /(z +2)(z — 3)dz

tsi t—2t3/5 t7’l'+1
(d)/ sin : + 7 gt

(e) (Challenge) /3er + cos(2z)dx

Solutions:

(a) First, apply linearity to get that

/t4+3t2+2t7rdt:/t4dt+3/t2dt+2/tdt+/wdt.

Next, we apply the anti-power rule to get:

i t
/t4+3t2+2t7rdt:/t4dt+3/t2dt+2/tdt+/7rdt= E+3—+2—+mf+c.

(b) We apply linearity to get

/sina:—&—?)exdx:/sinxdx+3/e”’d$:‘—cosx—&—?)ex—i—C’.
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(c) First, we expand the product then apply linearity and the anti-power rule to get:

/(x+2)(x—3)dx:/mQ—x—6dm:/x2dx—/xdx—6/dx:
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—6x + C.

(d) First, we simplify the integrand then apply linearity and the anti-power rule to get:

/ tsint — 23/% 4 g+l

t

(e) First, we apply linearity to get

/369” + cos(2x)dx = 3/€zdl‘ + /COS(Qx)dx =3e" 4+ /cos(Zm)dm.

dt = /Sint — 23/ gt

/sintdt— 2/t3/5’1dt+7r/t”dt
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Naively, we'd hope that sin(2z) is an antiderivative of cos(2x) but
4 sin(2z) = 2 cos(2x)
dx B

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

d sin(2z) _ 2cos(2)
de 2 2

= cos(2z).

Therefore, we have

1
//Ser + cos(2x)dx = 3/emda§ + /cos(2x)dm =|3e” + 3 sin(2x) + C.

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

Solutions:

(a) Note

so | F(x) is not.

(b) Note

Fl(z) =4z +1# f(2)

G'(r)=2@x+1/2)=2x+1= f(x)

so | G(x) is.

I

(¢) Note
H'(z) =2(z+e) =2z +2e # f(z)

so | H(x) is not.

(d) Note
I'X)=2z+1= f(z)

so | I(X) is.



