
1. Use long division or synthetic division to find
x2 + 3x+ 1

x− 1
= x+ 4 +

5
x− 1

.

vertical asymptote: x = 1.

horizontal asymptote: none

other asymptote: y = x+ 4.
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2x+ 2y + πx = 100, y = (1/2)(100− 2x− πx) = 50− (1 + π/2)x

A = 2xy + (1/2)πx2 = 2x(50− (1 + π/2)x) + (1/2)πx2 = −(π/2 + 2)x2 + 100x

A′ = −2(π/2 + 2)x+ 100 = 0 at x =
100

2(π/2 + 2)
=

100
π + 4

.

Now substitute this value of x into y = 50−
(

1 +
π

2

)
x to get y = 50−

(
1 +

π

2

) 100
π + 4

=
100
π + 4

3. x2y = 6400. C =
3
4
xy +

1
2
x2 +

1
2
xy =

5
4
xy +

1
2
x2 =

5
4
x

(
6400
x2

)
+
x2

2
=
x2

2
+

8000
x

C ′ = x− 8000
x2

= 0 at x3 = 8000 = 23 · 103 i.e. at x = 20. At this value of x, y =
6400
202

= 16.
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4. f(x) = x1/3, f ′(x) =
1
3
x−2/3. With x = 64 and ∆x = −1,

f(x+ ∆x) ≈ f(x) + f ′(x)∆x = 641/3 +
1
3

1
(64)2/3

(−1) = 4 +
1
3
· 1

16
· (−1) = 4− 1

48
=

191
48

.



5. f(x) = x3 + 2x− 2, f ′(x) = 3x2 + 3

x1 = x0 −
f(x0)
x′(x0)

=
1
2
− 1/8 + 1− 2

3 (1/4) + 2
=

1
2

+
7/8

3/4 + 8/4
=

1
2

+
7
8
· 4

11
=

1
2

+
7
22

=
18
22

=
9
11
.

6. (a)
∫
x−5/4 dx = −4 ·

∫
(−1/4)x−5/4 dx = −4x−1/4 + C

(b)
∫

cos2 8x dx =
∫

1
2

(1 + cos 16x) dx =
1
2

(x+
sin 16x

16
) + C

7. v = 4t2 − cotx+ C, −7 = 4
(π

4

)2

− 1 + C, C = −6− π2

4

∴ v = 4t2 − cotx− 6− π2

4
.


