
MATH 121 EXAM 1
There will be 50 minutes for you to finish the exam, if you ever get stuck, move on

and circle back to it. No calculators, one problem per sheet, 100 points in total

1. Convert radians to degrees and degrees to radians
(a) (5 points) π◦

Solution: π◦ = π × π
180

rad =
π2

180
rad

(b) (5 points) 5π
12

rad

Solution: 5π
12

rad =
5π
12
× 180

π

◦
= 75◦

2. (a) (15 points) Evaluate sin
(5π
12

)
Solution:

sin
(5π
12

)
= sin

(2π
12

+
3π
12

)
= sin

(π
6
+
π
4

)
= sin

π
6
cos

π
4
+ cos

π
6
sin

π
4

=
1
2

√
2
2

+

√
3
2

√
2
2

=

√
2
(√

3+1
)

4

(b) (15 points) Find the derivative of f (t) = tesin
(
t2+1

)
Solution:

f ′(t) = tesin
(
t2+1

)
= t′esin

(
t2+1

)
+ t

(
esin

(
t2+1

))′
= esin

(
t2+1

)
+ tesin

(
t2+1

) (
sin

(
t2 +1

))′
= esin

(
t2+1

)
+ tesin

(
t2+1

)
cos

(
t2 +1

)(
t2 +1

)′
= esin

(
t2+1

)
+ tesin

(
t2+1

)
cos

(
t2 +1

)
(2t)

= esin
(
t2+1

)
+2t2 cos

(
t2 +1

)
esin

(
t2+1

)



3. (a) (15 points) Compute
∫

3x
√
x2 +1

dx

Solution:∫
3x

√
x2 +1

dx =
3
2

∫
2xdx
√
x2 +1

=
3
2

∫
dx2
√
x2 +1

u=x2====
3
2

∫
du
√
u +1

=
3
2

∫
d(u +1)
√
u +1

v=u+1====
3
2

∫
dv
√
v

= 3
√
v +C

= 3
√
(x2 +1) +C

(b) (15 points) Compute
∫

x2

ex
dx

Solution:∫
x2

ex
dx =

∫
x2e−xdx

= −
∫

(−x)2e−xd(−x)

u=−x==== −
∫

u2eudu

= −
∫

u2deu

= −u2eu +
∫

eudu2

= −u2eu +2
∫

ueudu

= −u2eu +2
∫

udeu

= −u2eu +2ueu − 2
∫

eudu

= −u2eu +2ueu − 2eu +C

= −x2e−x − 2xe−x − 2e−x +C

4. (a) (15 points) Compute
∫ √π
0

x3 sin
(
x2
)
dx
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Solution:∫ √π
0

x3 sin
(
x2
)
dx =

1
2

∫ √π
0

x2 sin
(
x2
)
2xdx

=
1
2

∫ √π
0

x2 sin
(
x2
)
dx2

u=x2====
1
2

∫ π

0
u sin(u)du

= −1
2

∫ π

0
udcosu

= −1
2
[u cosu]|π0 +

1
2

∫ π

0
cosudu

= −1
2
[πcosπ − 0] + 1

2
sinu|π0

=
π
2

(b) (15 points) Below is the graph of function f (t) = tan2 t, compute the shaded area

t

y

0 π
4

f (t) = tan2 t

Solution:∫ π
4

0
f (t)dt =

∫ π
4

0
tan2 tdt

=
∫ π

4

0

(
tan2 t +1− 1

)
dt

=
∫ π

4

0

(
sec2 t − 1

)
dt

=
∫ π

4

0
sec2 tdt −

∫ π
4

0
dt

= tan t|
π
4
0 −

π
4

=
[
tan

(π
4

)
− 0

]
− π
4

= 1− π
4
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