PREREQUISITES FOR MAC 2311
Here is a summary of important notions you should know from precalculus:

ALGEBRA

—_

. Factoring, algebraic formulas, completing the square
=y =@ —y)(z+y), (a£d)?=a*=+2ab+b*
@y’ =@+ y)@® —zy+y?), ¥ -y’ =@ -y’ +ay+y?), et

2. Exponents:
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2yt = (zy)" v = YT, ele.
3. Fractions:

a L c ad+be ’
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4. Equation solving: finding solution for z if

ar +b=0, az®+ bz + ¢ =0 by factoring or with quadratic formula , etc

5. Inequalities and absolute values:

|z <a < —a<z<a; |z]>a < (x>aorz<—a)

6. Basic functions — their domains and graphs:

fl@) =g, flx)=2a? f(z)=2", f(x)=lal, fx)=Vz, f(z)=1/z,
f(z) =0, f(x) =log,x (where b > 0,b # 1); in particular f(z) =€*, f(z) =1Inz,

f(z) =sinz, f(zx)=-cosz, f(z)=tanz.

7. Find the domain, axis intercepts for simple functions: e.g.

F@) = V2T 3, fla) = Vi—a?, fla) = T3

21
8. Logarithms — definition and properties
log, y = = if and only if v* =y

log(zy) = log z + log y, log(g) =logz —logy, log(z?)=plogx



GEOMETRY and TRIGONOMETRY

1. Pythagorean theorem: b% 4 ¢ = a?, where b, ¢ are the sides of a right triangle and a its hypothenuse.

2. Basic geometric formulas: e.g. area of a triangle, area of a rectangle, circumference of a circle, area of a circle,
volume of a cylinder, volume of a sphere, etc.

3. Facts about congruent and similar triangles

4. Facts about lines — equations, slope given two points, point-slope formula, write the equation of a line given two
points, slopes of parallel/perpendicular lines
Ay y2—m

axr+by+c=0, y=mz+b, m=——>=
Axr  x9 — 21

) y_y0:m(x_x0)7
parallel lines have equal slopes; perpendicular lines have slopes which are negative reciprocal, i.e. mg = —1/m;.

5. Distance formula; equation of a circle

d=/(z2 —21)2+ (2 —11)%, (z—a)®>+ (y —b)*> =r* — — circle with center (a,b) and radius r

6. Basic trigonometric identities
sin?@ +cos?0 =1 sec’f =1+tan?f csc?f =1+ cot?d
sin(—0) = —sinf cos(—60) = cos® tan(—0) = —tanf
sin(g —0) =cosb cos(g —0) =sinéd tan(g —0) =cotf

7. Trigonometric Values (no calculators allowed on exams): e.g. you should be able to determine, using the unit

circle and your knowledge of "nice” angles, the exact values of sin(ZF) or cot(27).

8. Sum and difference formulas

sin(A + B) = sin Acos B £ cos Asin B, cos(A + B) = cos Acos B F sin Asin B

9. Double-angle formulas

sin 20 = 2sinf cosf, cos20 = cos? —sin?H = 2cos?0 —1 =1 — 2sin?0

10. Half-angle formulas
1—cos26 0520 — 1+ cos(26)
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9:
sin 2 , C 5

11. Solving simple trig. equations — e.g. tan = —+/3, cos(26) = sin 6.
12. Law of Sines; Law of Cosines in a triangle

a b c
sinAd sinB sinC’

a? = b +¢® — 2bccos A, triangle with sides a, b, ¢ and angles A, B, C, respectively



