Mth 112 Final Outcomes
NAME

At the end of Mth 112 a capable student should be able to …

Prerequisite Material

1. Solve a linear, quadratic, exponential or logarithmic equation algebraically or graphically.

2. Solve (a)  f(t) = g(t) by the intersection method, (b) Solve f(t) = 0 by the root method, (c) Solve f(t) = k by tables.

3. Rewrite an implicit function in explicit form.  i.e. F(x,y) = 0 → y = f(x).

4. Graph a function in a 'friendly' window.  i.e.  Find an appropriate window without using ZoomFit.

5. Use 2nd Calc to find maxima, minima, roots, values and intersections.

6. Find the equation of a line from (a)  two points, (b) slope and a point,  (c) graph, (d) scatter plot (regression)

7. Understand function notation/vocabulary.  e.g.  domain, range, f(x), f(g(x)), f(2), f(a + b)
8. Distinguish between  f-1(x) vs. [f(x)]-1
Circles

1. Find the area or dimensions of all (or part) of a circle from partial information.

2. Convert angles among various formats:  ±θ in DMS, ±θ in radians, bearing, azimuth.

3. Switch among alternate rotational velocities (ω).  e.g. rpm ↔ rad/sec ↔ deg/sec

4. Find linear velocities of a rotating object.  e.g.  velocity of vehicle given tire rpm

5. Find rotational velocities in a combination of connected gears.  (Indirect proportion)

6. Find position based on linear change.  e.g.  position of a pulley when x-inches of string are pulled through

Trigonometry of Triangles

1. Generate appropriate trigonometric relationships for a right triangle in any orientation.

2. Convert slope (grade) to standard angle.

3. Use sin θ, cos θ, tan θ to find coordinates on the unit circle (r = 1).

4. Use sin θ, cos θ, tan θ to find coordinates on edge of circle when r ≠ 1.

5. Apply sin θ, cos θ, tan θ, Pythagorean Thm, similar triangles to find missing dimensions numerically.

6. Apply sin-1 y/r, cos-1 x/r, tan-1 y/x to find missing angles numerically.

7. Apply sin, cos, tan, sin-1, cos-1, tan-1 to find missing dimensions in algebraic form.  e.g  Use sin θ =  eq \f(a,b)  to find cos θ

8. Use sin-1 y/r, cos-1 x/r, tan-1 y/x in conjunction with a point's quadrant to find the standard angle.

9. Use the properties of circles, triangles and right-triangle trigonometry to solve real-world applications.

10. Use the Law of Sines or Law of Cosines to find missing dimensions of non-right triangles.

11. Use the Law of Sines or Law of Cosines to solve real-world applications.

12. Use trigonometry on an (x, y)-grid to solve real-world applications.

Trigonometry and Functions

1. Use geometric and trigonometric relationships to find functional relationships.
2. Rewrite an implicit function in explicit form.  e.g.  sin(xy) = a → y = sin-1(a)/x.

3. Be able to apply function notation/vocabulary to trigonometric functions.  y = f(sin x) → x = sin-1[f-1(y)]
4. Be able to determine the domain/range/±sign of trigonometric functions.

5. Use appropriate notation to describe an interval.  e.g.  -π/2  ≤  sin-1 x  ≤  -π/2   or   range of arcsin x is [-π/2, -π/2]
6. Apply inverse notation correctly.  tan-1 x ≠ cot x, y = f(g(x)) → x = g-1(f-1(y))
7. Apply trigonometric relationships to simplify expressions.  e.g. tan[arctan (4 + x)] − 4 = x,  sin x cot x = cos x
8. Apply the trig identities (sin2 t + cos2 t =1, sin t/cos t = tan t, sec t = 1/ cot t, csc t = 1/sin t, cot t = cos t/sin t) to simplify trigonometric expressions.
e.g   eq \f(1, sin2x)  −   eq \f(1, tan2x)  = 1;  sin2t e  eq \f(1 + cos t,1− cos t) −  eq \f(1 − cos t,1 + cos t) j  =  4 cos t
9. Use partial information of a triangle's trig relationships to complete the triangle's trig relationships.  


e.g.  sin-1 x = θ → cos θ =  eq \r(1 − x2) ;  tan x = a/b → sin x = a/(a2 + b2)
Trigonometry and Graphing

1. Graph y = A sin[b(t ± h)] ± k and correctly interpret A, b, h, k.

2. Graph y = A sin(bt + c) ± k and correctly interpret A, b, c, k.
3. Compute b given wavelength.

4. Compute wavelength given b.

5. Find the equation of a trigonometric function given its graph.

6. Find the equation of a trig function given its amplitude, frequency, phase shift and vertical shift.
7. Find the equation of a trig function given its max, min, frequency information, and vertical/horizontal shifts.

8. Find the equation of a trigonometric function given real-world information.
9. Find the equation of a trig function of the form y = f(t) sin bt given real-world information.
Using Trigonometric Identities
1. Be able to use a table of Trigonometric Identities (e.g.  double angle, half angle, sum of angles, etc) to simplify/compute trigonometric expressions.  


e.g  sin 15° = sin (30°/2) =  eq \r(\f(1 − cos 30°,2)) =  eq \r(\f(1 − \r(3/4),2)) = 0.2588…
