
Math 141
Spring 2015 Name:
Exam 1

1. 10 pts. Given that g(x) = x5 − x3 + 2x, find (g−1)′(2).

2. 10 pts. each Find the derivative of each function.

(a) f(x) = ln(e2x + 3)

(b) g(x) = xln(x
5)

(c) h(x) = (sin x)tanx

(d) k(x) = 7 log3(4− x5)

(e) `(x) = sec−1(e−2x)

(f) p(x) = cot−1(
√
x)

3. 10 pts. each Determine each indefinite integral.

(a)

∫
(3e−8x − 8e11x) dx

(b)

∫
9

4− 9y
dy

(c)

∫
x78x8

dx

4. 10 pts. each Evaluate each definite integral.

(a)

∫ 3e

1

eln(x)

2x
dx

(b)

∫ 2
√
3

2

5

z2 + 4
dz

5. 10 pts. Evaluate the limit using L’Hôpital’s Rule:

lim
x→0

(x+ cosx)1/3x

6. 10 pts. Find the derivative, where tanh denotes the hyperbolic tangent function.

f(x) =
√

tanh(5x).

7. 10 pts. Evaluate the integral. ∫ 4

1

tanh
√
x√

x
dx.



Formulas & Definitions

1. θ = tan−1 x⇔ x = tan θ, for θ ∈ (−π/2, π/2)

2. θ = cot−1 x⇔ x = cot θ, for θ ∈ (0, π)

3. θ = sec−1 x⇔ x = sec θ, for θ ∈ [0, π/2) ∪ (π/2, π]

4. θ = csc−1 x⇔ x = csc θ, for θ ∈ [−π/2, 0) ∪ (0, π/2]

5. (sin−1 x)′ =
1√

1− x2
, for x ∈ (−1, 1)

6. (tan−1 x)′ =
1

1 + x2
, for x ∈ (−∞,∞)

7. (sec−1 x)′ =
1

|x|
√
x2 − 1

, for x ∈ (−∞, 1) ∪ (1,∞)

8.

∫
bx dx =

1

ln b
bx + c, for b ∈ (0, 1) ∪ (1,∞)

9.

∫
1√

a2 − x2
dx = sin−1

(x
a

)
+ c, for a ∈ (0,∞)

10.

∫
1

a2 + x2
dx =

1

a
tan−1

(x
a

)
+ c, for a 6= 0

11.

∫
1

x
√
x2 − a2

dx =
1

a
sec−1

∣∣∣x
a

∣∣∣+ c, for a ∈ (0,∞)

12.

∫
sinn x dx = −sinn−1 x cosx

n
+
n− 1

n

∫
sinn−2 x dx

13.

∫
cosn x dx =

cosn−1 x sinx

n
+
n− 1

n

∫
cosn−2 x dx

14.

∫
tann x dx =

tann−1 x

n− 1
−
∫

tann−2 x dx, n 6= 1

15.

∫
secn x dx =

secn−2 x tanx

n− 1
+
n− 2

n− 1

∫
secn−2 x dx, n 6= 1

16.

∫
tanx dx = − ln | cosx|+ c = ln | secx|+ c

17.

∫
cotx dx = ln | sinx|+ c

18.

∫
secx dx = ln | secx+ tanx|+ c

19.

∫
cscx dx = − ln | cscx+ cotx|+ c


