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Give all details

1. Let g(x) = 1+xf(x)√
x

. If f(1) = 3 and f ′(1) = 2 then g′(1) = 3.

Solution

We have

g′(x) =
(1 + xf(x))′ ×

√
x− (1 + xf(x))×

√
x
′

√
x
2

=

(
f(x) + xf ′(x)

)
×
√
x− (1 + xf(x))× 1

2
√
x

x

Then

g′(1) =

(
f(1) + f ′(1)

)
×
√

1− (1+f(1))

2
√
1

1
= f(1)+f ′(1)−(1 + f(1))

2
= 3+2−1 + 3

2
= 3.

2. Equations of the tangent lines to the curve g(x) = 1−x
1+x

that are parallel to the

line x+ 2y = 2 are y = 1−x
2

and y = −7−x
2

Solution

The slope of the tangent line at (a, g(a)), which is given by g′(a), is equal to
−1/2 car the tangent line is parallel to the line x + 2y = 2 ⇔ y = 1 − x

2
. We

start with

g′(x) =
(1− x)′ × (1 + x)− (1− x)× (1 + x)′

(1 + x)2
=
−(1 + x)− (1− x)

(1 + x)2
=

−2

(1 + x)2
.

Then

g′(x) = −1

2
⇒ −2

(1 + x)2
= −1

2
⇒ (1+x)2 = 4⇒ 1+x = ±2⇒ x = 1 and x = −3.

1



To find the equations, we need to calculate g(1) = 1−1
1+1

= 0 and g(−3) = 1−(−3)
−3+1

=
−2. We know that the equation of the tangent line at (a, g(a)) is given y =
g′(a)(x− a) + g(a). Then, the equations are

y = −1

2
(x− 1) =

1− x
2

and

y = −1

2
(x+ 3)− 2 =

−x− 7

2
.

3. The graph of f(x) = secx
1+tanx

has a horizontal tangent line at the point π
4
.

Solution

We have

f ′(x) =
sec′ x× (1 + tanx)− secx× (1 + tan x)′

(1 + tanx)2

=
secx tanx(1 + tanx)− secx(1 + tan2 x)

(1 + tanx)2

=
secx tanx+ secx tan2 x− secx− secx tan2 x

(1 + tan x)2

=
secx(tanx− 1)

(1 + tanx)2

Then, f ′(x) = 0 is equivalent to tanx− 1 = 0, which has π/4 as a solution.
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