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1. Integrate ∫
dx

1 +
√
x
.

Solution. Do a u-substitution with u = 1 +
√
x. So x = (u−1)2, and dx = 2(u−1) du.

Thus∫
dx

1 +
√
x

=

∫
2(u− 1) du

u
= 2

∫
(1−1/u) du = 2u−2 lnu+C = 2(1+

√
x)−2 ln(1+

√
x)+C.

2. Break the following into partial fractions:

(a) 1/(x2 − x)

Solution. This rational function is already a proper fraction, so we don’t have to
do any long division. The denominator factors as (x− 1)x, so the partial fraction
decomposition will be of the form

1

x2 − x
=

A

x− 1
+

B

x

for some constants A and B. Clearing denominators, this should be true:

1 = A · x + B · (x− 1).

Setting x = 1, we get
1 = A · 1 + B · 0,

so A = 1. Setting x = 0 instead, we get

1 = A · 0 + B · (0− 1) = −B,

so B = −1. Thus, the solution is

1

x2 − x
=

1

x− 1
+
−1

x

1



(b) x3/(x + 1)

Solution. To start, we do polynomial long division, which is hard to typeset. But
essentially what happens is the following:

x3

x + 1
=

x3 + x2

x + 1
− x2

x + 1
= x2 − x2

x + 1

= x2 − x2 + x

x + 1
+

x

x + 1
= x2 − x +

x

x + 1

= x2 − x +
x + 1

x + 1
− 1

x + 1
= x2 − x + 1− 1

x + 1
.

Now we need to break 1
x+1

into partial fractions, except it is already broken so.
The solution is

x3

x + 1
= x2 − x + 1− 1

x + 1
.

3. Which are true and which are false?

(a) For every x, x · 0 = 0.

(b) For every x, x · 1 = 1.

(c) There is an x such that x2 = 2.

(d) For every x, there is a y such that y > x.

Solution. The first statement is true (it’s the statement that if you multiply any number
by zero, the result is zero). The second statement says that if you multiply any number
by 1, the result is 1. This is false. For example, 23 times 1 is not 1.

The third statement is true—the square root of 2 is one such x.

The fourth statement says that given any number x, we can find some other number
which is even bigger than x. This is true. For example, x + 1 is bigger than x.
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