
SHES 2303 MATHEMATICS IN BIOLOGY

TUTORIAL 1

1. Explain why limx→0 x/|x| does not exist.

2. Suppose that a function f(x) is defined for all real values of x, except at x = x0. Does
this mean that a limx→x0 f(x) must exist?

3. Use the definition of limit to show that

lim
x→0

√
x + 1 = 1.

4. Find the following limits.
(a). limx→−7(2x + 5).
(b). limx→0 3/(

√
3h + 1 + 1).

(c). limx→−3(5− x)4/3.
(d). limx→∞ 1/x2.

5. If limx→−2 f(x)/x2 = 1, find
(a) limx→−2 f(x).
(b) limx→−2 f(x)/x.

6. Sketch the function,

f(x) =

{
x2 : x < 0√
x + 1 : x ≥ 0

and show that limx→0 f(x) does not exist.

7. Does the limit

lim
x→∞

x sin

(
1

x

)
,

exist? If it does, find it.
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8. L’Hôpital’s Rule cannot be applied (why?) when we wish to find limits like

lim
x→∞

sin(x)/x.

Instead, we need to use a result known as the Sandwich Theorem, which claims that if
we can find g(x) and h(x) such that f(x) is bounded within these two functions,

g(x) ≤ f(x) ≤ h(x),

and that limx→c h(x) = limx→c g(x) = M , then

lim
x→c

f(x) = M.

Using this approach, prove that

lim
x→∞

sin(x)/x = 0.

9. Sketch the graph y = x/(x2 − 1), and indicate the vertical asymptotes.

10. Sketch the graph f(x) = (1/x)1/x for x > 0, and find limx→∞ f(x).

11. Let g(u) = u/(u− 2). Sketch this graph, and then find the slope of g(u) at the point
(3,3) using the secant line. Subsequently, write down the equation for the tangent line
passing through that point.

12. Determine the equation of a line with slope 1/4 that is tangent to y =
√
x.
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