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Exam 4 will be given on Wednesday, April 25, 2007.  The exam will be cumulative, with emphasis on the topics 
covered since the last exam. Be sure to review recent homework assignments and classwork in addition to the 
problems on this sheet. 
 
Those topics are: trig equations (linear, quadratic), finding other trig functions given one trig function, sum and 
difference formulas, double-angle and half-angle formulas, and identities and equations involving those formulas. 
 
The following formulas will be given to you during the exam, so you do not need to memorize them, but you 
should be able to apply them to problems. 
 

Formulas 
 

Functions of the Sum of Two Angles 
 
sin(A + B) = sinAcosB + cosAsinB

cos(A + B) = cosAcosB ! sinAsinB
 

 
Functions of the Difference of Two Angles 
 
sin(A ! B) = sinAcosB ! cosAsinB

cos(A ! B) = cosAcosB + sinAsinB
 

 
 

Functions of the Double Angle 
 
sin2A = 2sinAcosA

cos2A = cos
2
A ! sin

2
A

cos2A = 2cos
2
A !1

cos2A = 1! 2sin
2
A

 

 
Functions of the Half Angle 
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2
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1.  If sinA = !

3

5
, cosB = !

5

13
, and angles A and B are in Quadrant III, find cos(A ! B) . 

 
 
 
2.  A designer who is planning to install an elliptical mirror is laying out the design on a coordinate grid. Which  
 equation could represent the elliptical mirror? 
 (1) x2 + y2 = 144    (3) x2 = 144 + 36y2  
 (2) y = 4y2 +144    (4) x2 + 4y2 = 144  
 
3.  Find, to the nearest degree, all values of x in the interval 0º! x ! 360º  that satisfy the equation 
 3cos2x + cos x = !2 .  
 
 
 
 
4.  Find all values of !  in the interval 0º!" ! 360º  that satisfy the equation tan! + 2 tan! sin! = 0 . 
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5.  If cos x = 1

8
 where x is an acute angle, find the value of cos x

2
. 

 
 
 
 
6.   
 
 
 
 
 
 
 
 
 
7.  A scientist was studying wave impulses. He was recording the graphs of a radio wave and an infrared wave on 
 the same screen where 0º! x < 360º . The equation y = 4 cos2 x +1  represents the path the radio wave travels 
 and the equation y = 2cos x + 3  represents the path the infrared wave travels. He wanted to record where the 
 two impulses meet.  
  

 Find all the values of x, in degrees, for which the two impulses meet in the interval 0º! x < 360º . 
 [ Only an algebraic solution will be accepted. ] 
 
 
 
 
 
 
8.   
 
 
 
 
 
 
 
 
 
 
9.  For which equation is the sum of the roots equal to the product of the roots? 
 (1) x2 ! 8x ! 4 = 0     (3) x2 + 3x ! 6 = 0  
 (2) x2 + x +1 = 0     (4) x2 ! 4x + 4 = 0  
 
 
10. A gardener moves around the lawn following the equation y = sin x +1 . A fly flies around the lawn according 
 to the equation y = 4 cos(5x) + 4 . For how many values of x on the interval 0 ! x ! 2"  do the gardener and 
 the fly collide? 
 (1) 5   (2) 8   (3) 9   (4) 10 

The amount of light that a source provides to a surface is called the illuminance. The illuminance

E  in foot candles on a surface that is R feet from a source of light with intensity I  candelas is

E =
I cos!

R
2

,  where !  is the measure of the angle between the direction of the light and a line

perpendicular to the surface being illuminated. Show that E =
I cot!

R
2 csc!

 is an equivalent formula.

Navigators aboard ships and airplanes use nautical miles to measure distance. The length of a nautical mile varies with

latitude. The length of a nautical mile, L, in feet, on the latitude line !  is given by the formula L = 6,077 " 31cos2!.

Find, to the nearest degree, the angle !, 0º#! # 90º , at which the length of a nautical mile is approximately 6,076 feet.


