


Solution key - First midterm - CALCULUS B (Math. 102)

1. (a) Df = {x| tan−1(2x− 1) > 0} = (1
2
,∞).

(b) f ′(x) = 1
tan−1(2x−1)

· 2
1+(2x−1)2

> 0 ∀x ∈ Df =⇒ f ↗=⇒ f−1 exists.

(c) y = ln (tan−1(2x− 1)) + 1 ⇐⇒ tan(e(y−1)) = 2x− 1 ⇐⇒ x = 1+tan(e(y−1))
2

=⇒ f−1(x) = 1
2

(
1 + tan(e(x−1))

)
.

2. (a) Let f(x) = 2 sin−1(
√

x)− cos−1(1− 2x)

=⇒ f ′(x) =
2√

1− x
· 1

2
√

x
− (−1) · (−2)√

1− (1− 2x)2
=

1√
x · √1− x

− 1√
x · √1− x

= 0

Thus f(x) = C, where C is a constant. For x = 0, f(0) = 2 sin−1(0) − cos−1(1) = 0 = C.
Therefore, 2 sin−1(

√
x) = cos−1(1− 2x).

(b) loga(x + 2) = ln x2

ln a
⇐⇒ loga(x + 2) = loga(x

2) ⇐⇒ x + 2 = x2 ⇐⇒ x2 − x − 2 = 0 ⇐⇒
(x− 2)(x + 1) = 0. Since x > 0, x = 2.

3. (a)

ln y = −x ln (x− 1) + ln (tan−1(x))− 3x− 1

2
ln (x2 − 1).

1

y
y′ = − ln (x− 1)− x

x− 1
+

1

tan−1(x)
· 1

1 + x2
− 3− 1

2
· 2x

x2 − 1
.

=⇒ y′ =

(
1

x−1

)x

tan−1x

e3x
√

x2 − 1
·
[
− ln (x− 1)− x

x− 1
+

1

(1 + x2)tan−1(x)
− 3− x

x2 − 1

]

(b) y′ = m A cosh(mx) + mB sinh(mx), and

y′′ = m2 A sinh(mx) + m2 B cosh(mx) = m2 y

4. (a) Let u = cos x ⇒ du = − sin x dx. Thus,

I =

∫ −du√
4− u2

= − sin−1
(cos x

2

)
+ C

(b)

I =

∫
ex

ex
· 1− e−2x

2e−x
cosh(x) dx =

∫
ex − e−x

2
cosh(x) dx

=

∫
sinh(x)cosh(x) dx =

sinh2(x)

2
+ C

(c) Let u = 4 + 3 ln2 x ⇒ du = 6 ln x
x

dx. Thus

I =
1

2

∫
du

u
=

1

2
ln |4 + 3 ln2 x|+ C




