
Midterm: Things To Know Sheet

1. Functions

1. Know what a function is as well as types of functions (polynomials, trig, rational, exponential
and log, square/cube/nth roots).

2. Even/Odd functions.
3. Algebraic Transformations:

• f(x+ c), f(cx), f(x) + c, cf(x) for positive and negative c.
4. Composition of functions: be able to rewrite a function F (x) as a composition of two functions
F = f ◦ g.

5. Be able to draw graphs of familiar functions with basic transformations.

2. Limits and Continuity

1. Know the definition of a limit, verbatim, and understand what it means:

Definition 1. We say
lim
x→a

f(x) = L

if we can make the values of f(x) arbitrarily close to L by making x sufficiently close, but not
equal, to a on either side of a.

2. Be able to compute familiar limits correctly utilizing our rules for limits. Practice with problems
in the book.

3. Know the limit of sinx/x and use it in computation of limits.
4. Understand the definition of and identify left and right hand limits.
5. Know and use the Squeeze Theorem:

Theorem 1 (Squeeze Theorem). If f(x) ≤ g(x) ≤ h(x) when x is near a (except possibly at
a) and

lim
x→a

f(x) = lim
x→a

h(x) = L

then limx→a g(x) = L.

6. Know the definition of continuity verbatim and understand what it means:

Definition 2. A function f is continuous at a number a if

lim
x→a

f(x) = f(a).

7. Identify continuous functions and points of discontinuity and reasons (e.g. limit does not ex-
ist, left hand limit does not equal right hand limit, removable or jump discontinuity, infinite
discontinuity or asymptote, etc.).

8. Know which of the familiar functions are continuous and where their discontinuities are (e.g.
where is tanx continuous).

9. Understand definition of left-hand/right-hand continuous and identify where functions are left
and right hand continuous.

10. Know rules for continuous functions (i.e. add/subtract/multiply/divide continuous functions,
composition of continuous functions is continuous).

Theorem 2. If g is continuous at a and f is continuous at g(a) then f ◦ g is continuous at
a.

11. Know the Intermediate Value Theorem verbatim and understand how to use it in problems (e.g.
the existence of a root):

Theorem 3. Suppose f is continuous on [a, b] and y is such that f(a) < y < f(b). Then
there exists x in (a, b) such that f(x) = y.
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12. Understand the definition and what it means for a limit to be infinite as x→ a, and understand
limits when x→∞.

13. Recognize horizontal and vertical asymptotes.

3. Derivatives

1. Understand notions of slope of a line, average slope, and tangent lines to a graph.
2. Know the definition of a derivative verbatim and what it means for a function to be differentiable:

Definition 3. The derivative of a function f at a number a is

f ′(a) = lim
h→0

f(a+ h)− f(a)
h

,

if this limit exists. An alternative form is

f ′(a) = lim
x→a

f(x)− f(a)
x− a

.

3. Find derivatives of functions using the definition of a derivative.
4. Find derivatives of functions using standard set of differentiation rules (e.g. add/multiply/power/product/quotient/chain

rules).
5. Understand the different notations we used.
6. Identify points where a function is not differentiable (e.g. spikes, discontinuities, vertical tangent

lines).
7. Identify and draw rough graphs of derivatives given graphs of functions.
8. Be able to find the second derivative of functions and higher derivatives.
9. Know derivatives of trig functions.

10. Find equations for tangent lines at particular points on a graph.
11. Find points on graph with horizontal tangent lines.
12. Understand implicit differentiation and use it to find formulas for derivative of an implicit func-

tion y of x given an equation.
13. Know that derivatives give the instantaneous rate of change.
14. Solve position, velocity and acceleration word problems (e.g. ball thrown in air, car driving)

given a position function.
15. Understand how to find linear approximations using the function and first derivative at a point.

Know the exact formula for a linear approximation: L(x) = f(a) + f ′(a)(x− a).

4. General Stuff

1. Know your standard set of trig values (sin, cos, tan, sec, csc, cot, for 0, π/6, π/4, π/3, π/2,
etc.).

2. Know set notation (e.g. (a,b), [a,b), [a,b]).


