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PREFACE
 This workbook was developed to assist seaman in renewal for radar observer unlimited IAW §46 CFR 10.305.(4)
 1.) Interpretation and analysis of radar information.
 2.) Radar navigation, determining position, and detecting changes in the relative motion, of other vessels.
 3.) Collision-avoidance, including visual techniques, appropriate to the circumstance and the equipment in use.
 4.) Determining the course and speed of another vessel.
 5.) Determining the time and distance of CPA of a crossing, meeting, overtaking, or overtaken vessel.
 6.) Detecting changes of course or speed of another vessel after initial course and speed have been established.
 7.) Applying Navigational rules and other factors to consider when determining changes of course or speed of a vessel to
 prevent collisions on the basis of radar observation.
 8.) Use of radar in maintaining situational awareness.
 9.) Plotting (by any graphically-correct method):
 9a.) Principles and methods of plotting relative and true motion.
 As we all know modern radar units no longer allow for reflective plotting right on the PPI. For this reason we must be able
 to do radar transfer plotting on a radar transfer plotting sheet .
 We also know that some radar’s are not equipped with ARPA. Radar unit inputs may vary from GPS,AIS, ECDS and
 GYRO’S.
 We also know at without the GYRO input, radar PPI is considered a Heads-Up display. Bearings taken are relative and
 must converted to true in order to plot them correctly, in order to find true courses.
 In this workbook we use radar settings in north-up stabilized on a range of 12/2nm and the 6 minute rule for all plotting
 with all bearings being true.
 In The Classroom
 1.) You will have two (2) paper plots with targets on the plotting paper, you will plot RML,CPA,T-CPA,DRM,SRM, Course
 Changes, Speed Changes,New Course to Steer, Find New Course to Steer, New CPA, New Time of CPA, Course and
 Speed Changes of other Vessels,and IAW Colregs meeting, crossing, overtaking, and being overtaken questions by use
 of the E-R-M triangle. You will have ten (10) questions. Passing score is 90%.
 2.) You will have two (2) Simulator Plots that you will have to take bearings and ranges of targets at a 6 minute interval
 and plot these targets on your plotting sheets and answer ten (10) questions. Passing score is 90%.
 3.) You will have two (2) chart tests, you will fit your position by using of the radar, and then answer eight (8) questions.
 Passing score is 70%.
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SECTION 1 RELATIVE MOTION
 The actual or true motion of an object usually is defined in terms of its direction and speed relative to the earth. If the object is a ship at sea, this motion is defined in terms of true course and speed, but if the same ships motion is observed by another ship that is also in motion, the motion of each ship is relative to each other. The two terms below are depicted in the RML (relative motion line) that forms part of the E-R-M triangle.
 1) Terms used: DRM (direction of relative motion line) of the other ship. 2) Terms used: SRM (speed of relative motion distance from R to M) of the other ship.
 In practical exercise 1 you will plot the range and bearing of the given target in intervals of 6 minutes on a radar transfer plotting sheet. You are not given a course and speed for your vessel, this is intended for you to familiarize yourself with the initial start of the E-R-M triangle, AND THAT IS THE RML (relative motion line). First point to plot is R-00 then plot M-06. It is assumed that six minutes has lapsed before plotting M. This forms the R-M line, from R draw a line through M and passed the center of the plotting sheet. In section one plots you are considered in the center (you are in all intends and prepossess D.I.W.).
 6 Minute Rule
 Time, Distance and Speed relationships are easy to use by the 6 minute rule for Radar problems.
 Speed is in knots
 Knots are measured per hour. Example; 15.0 knots means we will travel 15.0 NM in one hour. To work with Radar problems 6 minutes is one tenth of an hour, how far would we travel in 6 minutes at 15.0 knots? By simply moving your decimal point to the left one number you have your answer. (1.5 NM). The same can be said when you plot a target and measure the distance ether true (e-m) or Relative (r-m). Example: you measure (e-m) as 1.2 NM on a 6 minute plot, move decimal point one number to the right, and you have their speed (12 knots true). Measure (r-m) in a 6 minute plot you find 1.8 NM, you move the decimal point to the right one number and you have their Relative speed. (18 knots) As you can see the mental math is very easy and can be applied to all problems and speeds.
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In the two examples below, we will show you how to plot the R-M line(RML) and How to find DRM, SRM, CPA bearing and distance and Time of CPA CPA (closest point of approach) This does not always means that when a vessel crosses your bow that CPA has happen, most of the time CPA occurs after the target has already crossed your bow! Radar is set at 12/2nm, and 6 minute rule. You are D.I.W. and you are in the center. R00 Brg 045T Range 10nm, M06 Brg 050 Range 8nm. What is DRM____? What is SRM______? With the same target we will next find CPA Bearing, Distance and Time of CPA Note A: R to M time intervals is 6 minutes, by using your dividers walk each interval down the RML and passed point of CPA as shown. Each point is 6 minutes so we had interval of 6,12,18,24, and 30. As you can see CPA falls between 24 and 30, by inspection we can estimate time of CPA at about 28 minutes. The other way to find T-CPA is to find SRM, then the distance from R to point of CPA. Divided Distance by SRM = time of CPA Example: if SRM is 2.0nm at 6 minutes then the speed is 20.0 knots. Next we measure R to point of CPA and find that to be 9.33nm.
 9.33 ÷ 20= 0.4665 x 60 = 28 minutes to CPA. CPA (distance) 3.8nm CPA Bearing 121T T-CPA 28 minutes SRM 20 knots DRM 207T Work the following problems in practical exercise 1 the same way.
 R
 M
 RML
 CPA Distance
 CPA Bearing
 Parallel RML to the center
 then read DRM off
 Bearing ring 207T
 SRM is measure between R to M, This length is then measure off 12 mile scale, say 2.0 nm, 6 minute plot so SRM is 20.0 knots
 See Note A
 SRM
 Distance from R to Point of CPA
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PROBLEM # 1-1 PLOTTING SHEET SCALE 12 / 2 NO OWN SHIP COURSE AND / OR SPEED INFORMATION USED IN THESE PLOT’S YOU ARE IN CENTER.
 TIME BEARING DISTANCE
 R-00 093° 10.0 MILES
 M-06
 087° 8.0 MILES
 CPA DISTANCE: NM
 CPA BEARING: ° TRUE TIME OF CPA: MINUTES
 SRM: KNOTS
 DRM: T°
 EXERCISE # 1-1
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PROBLEM # 1-2 PLOTTING SHEET SCALE 12 / 2 NO OWN SHIP COURSE AND / OR SPEED INFORMATION USED IN THESE PLOT’S YOU ARE IN CENTER.
 TIME BEARING DISTANCE
 R-00 124° 7.0 MILES
 M-06
 126° 5.0 MILES
 CPA DISTANCE: NM
 CPA BEARING: ° TRUE TIME OF CPA: MINUTES
 SRM: KNOTS
 DRM: T°
 EXERCISE # 1-2
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PROBLEM # 1-3 PLOTTING SHEET SCALE 12 / 2 NO OWN SHIP COURSE AND / OR SPEED INFORMATION USED IN THESE PLOT’S YOU ARE IN CENTER.
 TIME BEARING DISTANCE
 R-00 090° 12.0 MILES
 M-06
 096° 10.0 MILES
 CPA DISTANCE: NM
 CPA BEARING: ° TRUE TIME OF CPA: MINUTES
 SRM: KNOTS
 DRM: T°
 EXERCISE # 1-3
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PROBLEM # 1-4 PLOTTING SHEET SCALE 12 / 2 NO OWN SHIP COURSE AND / OR SPEED INFORMATION USED IN THESE PLOT’S YOU ARE IN CENTER.
 TIME BEARING DISTANCE
 R-00 270° 10.0 MILES
 M-06
 254° 8.0 MILES
 CPA DISTANCE: NM
 CPA BEARING: ° TRUE TIME OF CPA: MINUTES
 SRM: KNOTS
 DRM: T°
 EXERCISE # 1-4
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PROBLEM # 1-5 PLOTTING SHEET SCALE 12 / 2 NO OWN SHIP COURSE AND / OR SPEED INFORMATION USED IN THESE PLOT’S YOU ARE IN CENTER.
 TIME BEARING DISTANCE
 R-00 095° 7.0 MILES
 M-06
 100° 5.0 MILES
 CPA DISTANCE: NM
 CPA BEARING: ° TRUE TIME OF CPA: MINUTES
 SRM: KNOTS
 DRM: T°
 EXERCISE # 1-5
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PROBLEM # 1-6 PLOTTING SHEET SCALE 12 / 2 NO OWN SHIP COURSE AND / OR SPEED INFORMATION USED IN THESE PLOT’S YOU ARE IN CENTER.
 TIME BEARING DISTANCE
 R-00 180° 10.0 MILES
 M-06
 194° 8.0 MILES
 CPA DISTANCE: NM
 CPA BEARING: ° TRUE TIME OF CPA: MINUTES
 SRM: KNOTS
 DRM: T°
 EXERCISE # 1-6
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PROBLEM # 1-7 PLOTTING SHEET SCALE 12 / 2 NO OWN SHIP COURSE AND / OR SPEED INFORMATION USED IN THESE PLOT’S YOU ARE IN CENTER.
 TIME BEARING DISTANCE
 R-00 280° 10.0 MILES
 M-06
 285° 8.0 MILES
 CPA DISTANCE: NM
 CPA BEARING: ° TRUE TIME OF CPA: MINUTES
 SRM: KNOTS
 DRM: T°
 EXERCISE # 1-7
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PROBLEM # 1-8 PLOTTING SHEET SCALE 12 / 2 NO OWN SHIP COURSE AND / OR SPEED INFORMATION USED IN THESE PLOT’S YOU ARE IN CENTER.
 TIME BEARING DISTANCE
 R-00 350° 12.0 MILES
 M-06
 348° 10.0 MILES
 CPA DISTANCE: NM
 CPA BEARING: ° TRUE TIME OF CPA: MINUTES
 SRM: KNOTS
 DRM: T°
 EXERCISE # 1-8
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PROBLEM # 1-9 PLOTTING SHEET SCALE 12 / 2 NO OWN SHIP COURSE AND / OR SPEED INFORMATION USED IN THESE PLOT’S YOU ARE IN CENTER.
 TIME BEARING DISTANCE
 R-00 030° 9.0 MILES
 M-06
 025° 7.0 MILES
 CPA DISTANCE: NM
 CPA BEARING: ° TRUE TIME OF CPA: MINUTES
 SRM: KNOTS
 DRM: T°
 EXERCISE # 1-9
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PROBLEM # 1-10 PLOTTING SHEET SCALE 12 / 2 NO OWN SHIP COURSE AND / OR SPEED INFORMATION USED IN THESE PLOT’S YOU ARE IN CENTER.
 TIME BEARING DISTANCE
 R-00 000° 4.0 MILES
 M-06
 020° 2.0 MILES
 CPA DISTANCE: NM
 CPA BEARING: ° TRUE TIME OF CPA: MINUTES
 SRM: KNOTS
 DRM: T°
 EXERCISE # 1-10
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SECTION 2 TARGETS COURSE & SPEED
 In section 1, we learned how to construct our R-M line and find CPA, T-CPA, and CPA Distance. Section 2 we will learn how find target’s true course and speed by applying our E-R vector to find E-M. WE ARE USING THE 12 MILE SCALE FOR THIS PLOT. Measure ALL distance off the 12 mile scale.
 1) Placing ourselves on vessel A (IN THE CENTER) proceeding on course 000° at 20 knots. 2) Contact B is detected on the radar bearing 045° at 8.2 miles at 00:00. (R 00) 3) The second plot on contact B is observed at 00:06 bearing 045° at 6.2 miles. (M 06) 4) This contact has a constant bearing and a decreasing range, and a definite risk of collision exists. 5) Draw a line from (R) through (M) to project the relative motion and CPA. 6) Next we will plot a point (E) as a reference point so that the vector (E-R) will represent our own ships course and
 distance (000° at 20 knots) during the 6 minutes elapsed between the two plots of the contact. Using our speed of 10 knots and these 6 minutes we solve for distance as follows. 20 x 0.1 = 2.0 nm (6 minutes is 0.1 of an hour 60 minutes.
 7) Plot (E) by drawing a line from (R) in the reciprocal direction of our course 2 miles in length. 8) The resultant (E-M) vector represents the true course and distance (speed) of the contact.
 STEP ONE PLOT (R) (12 mile scale)
 R 00
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STEP TWO, PLOT (M) (12 mile scale) CONNECT THE DOTS, THIS IS THE TARGET’S “RML” RELATIVE MOTION LINE” NOT HIS TRUE HEADING. The target will track down this line, no matter what his aspects are in relationship to you.
 R 00
 M 06

Page 19
                        

STEP THREE, PLOT (RML) (12 mile scale) NOTE; ALL SIDES OF THE TRIANGLE MUST BE IN 6 MINUTES, OR THE TIME YOU ARE USING. IF R-M IS 6 MINUTES THEN E-R MUST BE 6 MINUTES. THE LENGTH OF THE LINES WILL NOT BE THE SAME, BUT THEY REPERSENT THE SAME TIME, “NOT THE SAME LENGTH.
 R 00
 M 06
 RML
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STEP FOUR, PLOT (E-R) (12 mile scale) NOTE; once “e” is establish IT NEVER MOVES! R AND M CAN MOVE.
 RML
 E
 R 00
 M 06
 E-R OWN SHIPS TRUE SPEED
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STEP FIVE, PLOT (E-M) (12 mile scale)
 Here we find that the contact is UNDERWAY on a course of 295° and their speed is 20 knots, because the length of the (e-m) vector is 2.0 miles. Note; may not be to exact scale, this is to illustrate drawing the e-r-m triangle.
 E-M
 TARGET TRUE COURSE
 R 00
 E
 RML
 M 06
 E-M TARGET TRUE SPEED
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SECTION 2 SPECIAL CASES (E on M) There are two special case situations with the E-R-M triangle.
 1) E-on-M. Example: Your course is 000T speed 20 knots radar scale 12/2nm. (R:00) Target bears 020T at 10nm (M:06) Target bears 025T at 8nm, your (E-R) vector is in red. When you apply your vector to the plot, E is on M, this indicates that there is “NO” true motion of the target. The target is D.I.W (dead in the water).
 R00
 M06
 R
 E
 E
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SECTION 2 SPECIAL CASES (M on R)
 There are two special case situations with the E-R-M triangle.
 1) M-on-R. Example: Your course is 000T speed 20 knots radar scale 12/2nm (R00) Target bears 020T at 10nm (M06) Target bears 020T at 10nm, your (E-R) vector is in red. When you apply your vector to the plot, E-R, this indicates that there is “NO” Relative motion of the target. The target is traveling in the same direction and speed as you are. Any change by you or the target will be Indicated the target not staying at the same range and bearing.
 E
 R00&M06
 E
 R
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PROBLEM #2-1 PLOTTING SHEET SCALE 12 / 2
 (E)-OWN SHIP COURSE 340° OWN SHIP SPEED 22.0 KNOTS
 TIME BEARING DISTANCE
 R-00 087° 9.0 MILES
 M-06
 085° 7.0 MILES
 CPA DISTANCE: NM
 CPA BEARING: ° TRUE TIME OF CPA: MINUTES
 TARGETS COURSE: T°
 TARGETS SPEED: KNOTS
 EXERCISE # 2-1
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PROBLEM #2-2 PLOTTING SHEET SCALE 12 / 2
 (E)-OWN SHIP COURSE 020° OWN SHIP SPEED 20.0 KNOTS
 TIME BEARING DISTANCE
 R-00 074° 10.0 MILES
 M-06
 076° 8.0 MILES
 CPA DISTANCE: NM
 CPA BEARING: ° TRUE TIME OF CPA: MINUTES
 TARGETS COURSE: T°
 TARGETS SPEED: KNOTS
 EXERCISE # 2-2
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PROBLEM #2-3 PLOTTING SHEET SCALE 12 / 2
 (E)-OWN SHIP COURSE 340° OWN SHIP SPEED 22.0 KNOTS
 TIME BEARING DISTANCE
 R-00 028° 12.0 MILES
 M-06
 026° 10.0 MILES
 CPA DISTANCE: NM
 CPA BEARING: ° TRUE TIME OF CPA: MINUTES
 TARGETS COURSE: T°
 TARGETS SPEED: KNOTS
 EXERCISE # 2-3

Page 27
                        

PROBLEM #2-4 PLOTTING SHEET SCALE 12 / 2
 (E)-OWN SHIP COURSE 330° OWN SHIP SPEED 20.0 KNOTS
 TIME BEARING DISTANCE
 R-00 025° 11.0 MILES
 M-06
 024° 9.0 MILES
 CPA DISTANCE: NM
 CPA BEARING: ° TRUE TIME OF CPA: MINUTES
 TARGETS COURSE: T°
 TARGETS SPEED: KNOTS
 EXERCISE # 2-4
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PROBLEM #2-5 PLOTTING SHEET SCALE 12 / 2
 (E)-OWN SHIP COURSE 025° OWN SHIP SPEED 15.0 KNOTS
 TIME BEARING DISTANCE
 R-00 000° 10.0 MILES
 M-06
 000° 8.0 MILES
 CPA DISTANCE: NM
 CPA BEARING: ° TRUE TIME OF CPA: MINUTES
 TARGETS COURSE: T°
 TARGETS SPEED: KNOTS
 EXERCISE # 2-5
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PROBLEM #2-6 PLOTTING SHEET SCALE 12 / 2
 (E)-OWN SHIP COURSE 090° OWN SHIP SPEED 23.0 KNOTS
 TIME BEARING DISTANCE
 R-00 030° 10.0 MILES
 M-06
 031° 8.0 MILES
 CPA DISTANCE: NM
 CPA BEARING: ° TRUE TIME OF CPA: MINUTES
 TARGETS COURSE: T°
 TARGETS SPEED: KNOTS
 EXERCISE # 2-6
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PROBLEM #2-7 PLOTTING SHEET SCALE 12 / 2
 (E)-OWN SHIP COURSE 270° OWN SHIP SPEED 10.0 KNOTS
 TIME BEARING DISTANCE
 R-00 255° 11.0 MILES
 M-06
 256° 8.5 MILES
 CPA DISTANCE: NM
 CPA BEARING: ° TRUE TIME OF CPA: MINUTES
 TARGETS COURSE: T°
 TARGETS SPEED: KNOTS
 EXERCISE # 2-7
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PROBLEM #2-8 PLOTTING SHEET SCALE 12 / 2
 (E)-OWN SHIP COURSE 180° OWN SHIP SPEED 14.0 KNOTS
 TIME BEARING DISTANCE
 R-00 165° 11.5 MILES
 M-06
 166° 8.5 MILES
 CPA DISTANCE: NM
 CPA BEARING: ° TRUE TIME OF CPA: MINUTES
 TARGETS COURSE: T°
 TARGETS SPEED: KNOTS
 EXERCISE # 2-8
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SECTION 3 COURSE TO AVOID
 When working with the “vector triangle” there is three rules that must be remembered.
 Rule #1 is that (once properly plotted) (E) never moves.
 Rule #2 is that all true motion originates at (E).
 Rule #3 is that the (R-M) vector and the RML are always parallel with one another. Keeping these rules firmly in mind lets discuss the vector triangle. When it is determined that the CPA of a contact is less than “SAFE PASSING DISTANCE”, and that you are the give way vessel, you are obliged to determine either a new course or a new speed which that will produce an adequate CPA. This is accomplished by adjusting the RML until it provides for an adequate CPA. Remember that the (R-M) vector must always be parallel to the RML. Therefore this adjustment will also alter the direction of the (R-M) vector which in turn, of course, will alter the (E-R) vector. The (E-R) vector may be altered in one of three ways.
 1) The (E-R) vector may be altered in direction by changing your course. 2) The (E-R) vector may be altered in length by changing your speed. 3) The (E-R) vector may be altered in both direction and length by changing both your course and your speed.
 Let’s see how this takes shape in a typical problem involving a maneuver on the part of your own ship
 Own ship course—000° Own ship speed—20.0 knots Time Bearing Distance 00:00 045° 10.0 MILES 00:06 045° 8.0 MILES
 CPA Distance 0.0 miles CPA Bearing N/A Time of CPA 00:30
 Target Course: 290° Target Speed 20.0 knots
 Plan to maneuver when contact is at 4 miles range and maneuver for a CPA of two miles on your port side.
 1. Plot observations for 00:00 (R) and 00:06 (M) 2. Draw (R-M) vector and RML through (R) and (M) 3. Measure CPA ant time of CPA 4. Plot (E) reciprocal to your heading using 20 knots and 6 minutes then swing an arc or circle centered at (E) and
 passing through (R) 5. Measure contact course (E-M) 6. Calculate contact speed ((E-M) distance) 7. Plot Mx at the 4 mile range ring on the RML
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STEP 7, PLOT (Mx) 8. Draw new RML from Mx so that contact will cross ahead and tangent to 2 mile range ring STEP 8, PLOT (New RML)
 R 00
 E
 RML
 M 06
 Mx at 4NM
 R 00
 E
 RML
 M 06
 Mx at 4NM New RML
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9. Transfer this line parallel with itself to (M) and 10. Draw in (new RML) vector STEP 9 & 10, PLOT (Transfer RML to M) 11. To find new course place compass needle on (E) compass lead on (R) draw an arc until it intersect (new RML). This
 intersection is point (r1)
 STEP 11 PLOT (r1)
 R 00
 E
 RML
 M 06
 Mx at 4NM
 R 00
 E
 RML
 M 06
 Mx at 4NM
 r1
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12. Measure new course from new (E-r1) vector, parallel to the center to read New Course.
 STEP 12 PLOT (E-r
 1 line) (NEW COURSE)
 R 00
 E
 RML
 M 06
 Mx at 4NM
 r1
 NEW E – r1 line
 New Course
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13. To calculate new speed from distance along original (E-R) vector from (E) to intersection of (new RML) vector at (r1)
 so (E-r1 NEW SPEED). If you could not maneuver, but slow down, this is the speed to reduce to, to have the same
 effect as if maneuvering your ship at sea speed. STEP 13 PLOT (E-r
 1 NEW SPEED) for clarity new course and arc has been removed.
 In exercise 3 on the following pages, work the problems out and if need be use the above instruction to assist you in your plotting until you have them firming in mind.
 R 00
 E
 RML
 M 06
 Mx at 4NM
 r1
 E-r1 NEW
 SPEED
 New RML
 New RML
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PROBLEM # 3.1 PLOTTING SHEET SCALE 12 / 2
 (E)-OWN SHIP COURSE 160° OWN SHIP SPEED 15.0 KNOTS
 TIME BEARING DISTANCE
 R-00 210° 9.0 MILES
 M-06 211° 7.0 MILES
 Maneuver at 12 IAW the COLREGS for the Target to have a NEW CPA of 2 NM on your port side.
 Your new course; _________T° New Speed(if you cannot Maneuver): __________Kts
 Note; new CPA due to own ship course change:
 New Time of CPA: ______mins New CPA Bearing: ___________T°
 EXERCISE # 3-1
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PROBLEM # 3.2 PLOTTING SHEET SCALE 12 / 2
 (E)-OWN SHIP COURSE 317° OWN SHIP SPEED 20.0 KNOTS
 TIME BEARING DISTANCE
 R-00 010° 9.0 MILES
 M-06 010° 7.5 MILES
 Maneuver when Target is at 4nm, IAW the COLREGS to have a NEW CPA of 2 NM on your port side.
 Your new course; _________T° New Speed(if you cannot Maneuver): __________Kts
 Note; new CPA due to own ship course change:
 New Time of CPA: ______mins New CPA Bearing: ___________T°
 EXERCISE # 3-2
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PROBLEM # 3.3 PLOTTING SHEET SCALE 12 / 2
 (E)-OWN SHIP COURSE 100T° OWN SHIP SPEED 12.0 KNOTS
 TIME BEARING DISTANCE
 R-00 116° 10.0 MILES
 M-06 115° 8.0 MILES
 Maneuver at 12 IAW the COLREGS for the Target to have a NEW CPA of 2 NM on your port side.
 Your new course; _________T° New Speed(if you cannot Maneuver): __________Kts
 Note; new CPA due to own ship course change:
 New Time of CPA: ______mins New CPA Bearing: ___________T°
 EXERCISE # 3-3
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PROBLEM # 3.4 PLOTTING SHEET SCALE 12 / 2
 (E)-OWN SHIP COURSE 120° OWN SHIP SPEED 23.0 KNOTS
 TIME BEARING DISTANCE
 R-00 120° 10.0 MILES
 M-06 120° 8.0 MILES
 Maneuver at 12 IAW the COLREGS for the Target to have a NEW CPA of 2 NM on your port side.
 Your new course; _________T° New Speed(if you cannot Maneuver): __________Kts
 Note; new CPA due to own ship course change:
 New Time of CPA: ______mins New CPA Bearing: ___________T°
 EXERCISE # 3-4
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PROBLEM # 3.5 PLOTTING SHEET SCALE 12 / 2
 (E)-OWN SHIP COURSE 330° OWN SHIP SPEED 20.0 KNOTS
 TIME BEARING DISTANCE
 R-00 025° 11.0 MILES
 M-06 024° 9.0 MILES
 When Target is 4nm away, maneuver IAW the COLREGS to have a NEW CPA of 2 NM on your port side.
 Your new course; _________T° New Speed(if you cannot Maneuver): __________Kts
 Note; new CPA due to own ship course change:
 New Time of CPA: ______mins New CPA Bearing: ___________T°
 EXERCISE # 3-5
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PROBLEM # 3.6 PLOTTING SHEET SCALE 12 / 2
 (E)-OWN SHIP COURSE 025° OWN SHIP SPEED 15.0 KNOTS
 TIME BEARING DISTANCE
 R-00 000° 10.0 MILES
 M-06 000° 8.0 MILES
 Maneuver at 12 IAW the COLREGS for the Target to have a NEW CPA of 2 NM on your port side.
 Your new course; _________T° New Speed(if you cannot Maneuver): __________Kts
 Note; new CPA due to own ship course change:
 New Time of CPA: ______mins New CPA Bearing: ___________T°
 EXERCISE # 3-6
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PROBLEM # 3.7 PLOTTING SHEET SCALE 12 / 2
 (E)-OWN SHIP COURSE 090° OWN SHIP SPEED 20.0 KNOTS
 TIME BEARING DISTANCE
 R-00 150° 12.0 MILES
 M-06 150° 10.0 MILES
 When Target is at 4nm Range, Maneuver IAW COLREGS for a CPA of 2nm
 Your new course; _________T° New Speed(if you cannot Maneuver): __________Kts
 Note; new CPA due to own ship course change:
 New Time of CPA: ______mins New CPA Bearing: ___________T°
 EXERCISE # 3-7
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PROBLEM # 3.8 PLOTTING SHEET SCALE 12 / 2
 (E)-OWN SHIP COURSE 270° OWN SHIP SPEED 20.0 KNOTS
 TIME BEARING DISTANCE
 R-00 320° 12.0 MILES
 M-06 320° 10.0 MILES
 When Target is at 4nm, Maneuver IAW COLREGS for a CPA of 2nm.
 Your new course; _________T° New Speed(if you cannot Maneuver): __________Kts
 Note; new CPA due to own ship course change:
 New Time of CPA: ______mins New CPA Bearing: ___________T°
 EXERCISE # 3-8
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PROBLEM # 3.9 PLOTTING SHEET SCALE 12 / 2
 (E)-OWN SHIP COURSE 180° OWN SHIP SPEED 20.0 KNOTS
 TIME BEARING DISTANCE
 R-00 210° 12.0 MILES
 M-06 210° 10.0 MILES
 When Target is at 4nm Range, Maneuver IAW COLREGS to have a CPA of 2nm.
 Your new course; _________T° New Speed(if you cannot Maneuver): __________Kts
 Note; new CPA due to own ship course change:
 New Time of CPA: ______mins New CPA Bearing: ___________T°
 EXERCISE # 3-9
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SECTION 4 NEW CPA RESULTING FROM YOUR COURSE OR SPEED CHANGE
 If the need arises to change course or speed while tracking radar contacts we must determine how that alteration will effect the relative motion of those contacts and thus their CPA. The steps involved in this process are essentially the same steps as those above in finding the new course. The major difference in the process is that these steps are taken in reverse order. Instead of beginning with a known CPA and working toward a new course or speed, we begin with a new course or speed and work toward a new CPA.
 Own ship course—000° Own ship speed—20.0 knots Time Bearing Distance 00:00 045° 10.0 MILES 00:06 045° 8.0 MILES
 CPA Distance 0.0 miles CPA Bearing 000 Time of CPA 00:30
 Target Course: 310° Target Speed 25.7 knots
 Plan to change course to 045° at 00:12 New CPA Brg: 340° New CPA Dist: 2.5 miles New Time of CPA 28 mins
 1. Plot observations for 00:00 (r) and 00:06 (m) 2. Draw (r-m) vector and RML through (r) and (m) 3. Measure CPA ant time of CPA 4. Plot (e) reciprocal to your heading using 20 knots and 6 minutes then swing an arc or circle centered at (e) and
 passing through (r) 5. Measure contact course (e-m) from center 6. Calculate contact speed ((e-m) distance) 7. Plot new course (e-r) vector from (e) out from (e) in the direction of new course. 8. The new (r
 1-m) vector now defines the relative motion that will take place as a result of this maneuver
 9. Advance this new (r1-m) vector along the RML to Mx at 00:12 and draw new RML
 10. Measure new CPA from center at right angle to new RML, and New Time of CPA. STEP 7, PLOT (New course) STEP 8, PLOT (swing arc r
 1)
 R 00
 E
 RML
 M 06
 Mx at 00:12
 R 00
 E
 RML
 M 06
 Mx at 00:12
 r1
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STEP 9, PLOT (r1-m)
 STEP 10, PLOT (r
 1-m at 12 Mx New CPA, New T-CPA)
 STEP 11, PLOT SPEED REDUCTION FOR SAME EFFECT AS COURSE CHANGE. (r
 1-m at 12 Mx New CPA, New T-CPA)
 R 00
 E
 RML
 M 06
 Mx at 00:12
 r1-m
 R 00
 E
 RML
 M 06
 Mx at 00:12
 r1-m
 New RML
 New CPA & T-CPA
 R 00
 E
 RML
 M 06
 Mx at 00:12
 r1-e
 New Speed
 New RML
 New CPA & T-CPA
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PROBLEM # 4.1 PLOTTING SHEET SCALE 12 / 2
 (E)-OWN SHIP COURSE 320° OWN SHIP SPEED 20.0 KNOTS
 TIME BEARING DISTANCE
 R-00 320° 12.0 MILES
 M-06 320° 10.0 MILES
 At time 12 you change course to 350°T, What is the Target’s new;
 NEW CPA DISTANCE: _____nm NEW CPA BEARING: _____T° TIME OF NEW CPA: ___________________MIN’S
 EXERCISE # 4-1
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PROBLEM # 4.2 PLOTTING SHEET SCALE 12 / 2
 (E)-OWN SHIP COURSE 152° OWN SHIP SPEED 16.0 KNOTS
 TIME BEARING DISTANCE
 R-00 195° 10.0 MILES
 M-06 194° 8.0 MILES
 At time 12 you reduce your speed to 10 knots, What is the Targets new;
 NEW CPA DISTANCE: _____nm NEW CPA BEARING: _____T° TIME OF NEW CPA: ___________________MIN’S
 EXERCISE # 4-2
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PROBLEM # 4.3 PLOTTING SHEET SCALE 12 / 2
 (E)-OWN SHIP COURSE 113° OWN SHIP SPEED 15.0 KNOTS
 TIME BEARING DISTANCE
 R-00 159° 10.0 MILES
 M-06 158° 8.0 MILES
 At time 12 you change course to 145°T, Targets new;
 NEW CPA DISTANCE: _____nm NEW CPA BEARING: _____T° TIME OF NEW CPA: ___________________MIN’S
 EXERCISE # 4-3
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PROBLEM # 4.4 PLOTTING SHEET SCALE 12 / 2
 (E)-OWN SHIP COURSE 342° OWN SHIP SPEED 20.0 KNOTS
 TIME BEARING DISTANCE
 R-00 030° 10.0 MILES
 M-06 030° 8.0 MILES
 At time 12 you change course to 040°T, What is the Target’s new:
 NEW CPA DISTANCE: _____nm NEW CPA BEARING: _____T° TIME OF NEW CPA: ___________________MIN’S
 EXERCISE # 4-4
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PROBLEM # 4.5 PLOTTING SHEET SCALE 12 / 2
 (E)-OWN SHIP COURSE 340°T OWN SHIP SPEED 20.0 KNOTS
 TIME BEARING DISTANCE
 R-00 065° 6.0 MILES
 M-06 065° 6.0 MILES
 At time 24, you change course to 025°T, What is the Target’s new;
 NEW CPA DISTANCE: _____nm NEW CPA BEARING: _____T° TIME OF NEW CPA: ___________________MIN’S
 EXERCISE # 4-5
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PRACTICAL EXERCISE #5
 In this practice section you will be solving for New RML when the target changes position. 1. If target does not follow along the RML due to his change of course and or speed you can find new CPA. 2. By constructing new e-r-m triangle as shown, use (m) old 6 min) as new r (r
 1) 12 minute position as new (m) from
 these new points you can plot new RML line as before. r-e same if you have not change C & S
 PRACTICAL EXERCISE #2 Plot the following contacts and solve for the required information.
 PROBLEM #2-1
 OWN SHIP COURSE 000° OWN SHIP SPEED 9.0 KNOTS
 TIME BEARING DISTANCE
 01:30 087° 9.0 MILES
 01:42 085° 7.0 MILES
 CPA DISTANCE __________ CPA BEARING __________° TIME OF CPA ____________ CONTACTS COURSE __________° CONTACTS SPEED __________KNOTS
 PROBLEM #2-2
 OWN SHIP COURSE 020° OWN SHIP SPEED 10.0 KNOTS
 TIME BEARING DISTANCE
 03:36 074° 10.0 MILES
 03:48 076° 7.0 MILES
 CPA DISTANCE __________ CPA BEARING __________° TIME OF CPA ____________
 C 000T S 12.0 Knts
 (r) 00
 (m) 06 (e)
 RML
 Relative motion line
 New RML
 r1
 New Target Position 12 min, becomes New (m)
 Initial Target True C & S
 Targets New Course & Speed
 New CPA, TCPA
 New (e)
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PROBLEM # 5.1 PLOTTING SHEET SCALE 12 / 2
 (E)-OWN SHIP COURSE 230° OWN SHIP SPEED 15.0 KNOTS
 TIME BEARING DISTANCE
 R-00 170° 8.0 MILES
 M-06 172° 6.0 MILES
 TIME 12 155° 3.3 MILES
 TARGETS NEW COURSE: T NEW CPA DISTANCE: NM NEW CPA BEARING: _____T° T-CPA:______MIN
 EXERCISE # 5-1

Page 55
                        

PROBLEM # 5-2 PLOTTING SHEET SCALE 12 / 2
 (E)-OWN SHIP COURSE 120° OWN SHIP SPEED 18.0 KNOTS
 TIME BEARING DISTANCE
 R-00 020° 10.0 MILES
 M-06 020° 8.0 MILES
 TIME 12 015° 6.6 MILES
 TARGETS NEW SPEED: ____kts NEW CPA DISTANCE:____ NM NEW CPA BEARING: _____T° T-CPA:______MIN
 EXERCISE # 5-2
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PROBLEM # 5-3 PLOTTING SHEET SCALE 12 / 2
 (E)-OWN SHIP COURSE 220° OWN SHIP SPEED 20.0 KNOTS
 TIME BEARING DISTANCE
 R-00 210° 10.0 MILES
 M-06 210° 8.0 MILES
 12 205° 6.0 MILES
 TARGETS NEW COURSE: ____T° NEW CPA DISTANCE:____ NM NEW CPA BEARING: _____T° T-CPA:______MIN
 EXERCISE # 5-3

Page 57
                        

PRACTICAL EXERCISE # 6 MULTIPLIABLE TARGETS Plot the following contacts and solve for the required information.
 PROBLEM # 6-1 PLOTTING SHEET SCALE 12 / 2
 (E) OWN SHIP COURSE 020° OWN SHIP SPEED 20.0 KNOTS
 TIME BEARING DISTANCE
 CONTACT A
 R-00 043° 11.0 MILES
 M-06 041° 9.0 MILES
 CONTACT B
 R-00 009° 11.0 MILES
 M-06 007° 9.0 MILES
 CONTACT A
 CPA DISTANCE __________ CPA BEARING __________° TIME OF CPA ____________ CONTACTS COURSE __________° CONTACTS SPEED __________KNOTS
 CONTACT B CPA DISTANCE __________ CPA BEARING __________° TIME OF CPA ____________ CONTACTS COURSE __________° CONTACTS SPEED __________KNOTS Maneuver at 00:12 in accordance with the Rule of the Road so that contact (A) will have a new CPA of 2 miles. NEW COURSE __________° NEW CPA OF CONTAC B __________° @ __________MILES
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PROBLEM # 6-1 WORKSHEET
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PROBLEM # 6-2 PLOTTING SHEET SCALE 12 / 2
 (E) OWN SHIP COURSE 125° OWN SHIP SPEED 20.0 KNOTS
 TIME BEARING DISTANCE
 CONTACT A
 R-00 110° 11.0 MILES
 M-06 101° 8.0 MILES
 CONTACT B
 R-00 165° 11.0 MILES
 M-06 150° 8.0 MILES
 CONTACT C
 R-00 205° 10.0 MILES
 M-06 205° 7.0 MILES
 CONTACT A CPA DISTANCE __________ CPA BEARING __________° TIME OF CPA ____________ CONTACTS COURSE __________° CONTACTS SPEED __________KNOTS
 CONTACT B CPA DISTANCE __________ CPA BEARING __________° TIME OF CPA ____________ CONTACTS COURSE __________° CONTACTS SPEED __________KNOTS
 CONTACT C CPA DISTANCE __________ CPA BEARING __________° TIME OF CPA ____________ CONTACTS COURSE __________° CONTACTS SPEED __________KNOTS With regard to contact “C”, you are (stand on/give way) vessel in a (meeting/crossing/overtaking) situation.
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PROBLEM # 6-2 WORKSHEET
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PROBLEM # 6-3 PLOTTING SHEET SCALE 12 / 2
 (E) OWN SHIP COURSE 350° OWN SHIP SPEED 10.0 KNOTS
 TIME BEARING DISTANCE
 CONTACT A
 R-00 325° 11.0MILES
 M-06 325° 8.0 MILES
 CONTACT B
 R-00 028° 12.0 MILES
 M-06 030° 8.0 MILES
 CONTACT C
 R-00 111° 7.0 MILES
 M-06 103° 5.0 MILES
 CONTACT A
 CPA DISTANCE __________ CPA BEARING __________° TIME OF CPA ____________ CONTACTS COURSE __________° CONTACTS SPEED __________KNOTS
 CONTACT B CPA DISTANCE __________ CPA BEARING __________° TIME OF CPA ____________ CONTACTS COURSE __________° CONTACTS SPEED __________KNOTS
 CONTACT C CPA DISTANCE __________ CPA BEARING __________° TIME OF CPA ____________ CONTACTS COURSE __________° CONTACTS SPEED __________KNOTS WITH REGARD TO CONTACT A THIS IS A (Circle one) MEETING—CROSSING—OVERTAKING SITUATION. AND YOU ARE ((circle one) STAND-ON—GIVE-WAY VESSEL. WITH REGARD TO CONTACTS “B” & “C” CIRCLE WHICH OF THE FOLLOWING STATEMENTS IS TRUE? “CONTACT “B” IS THE GIVEWAY VESSELTO CONTACT “C”. “CONTACT “C” IS THE GIVEWAY VESSELTO CONTACT “B”.
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PROBLEM # 6-3 WORKSHEET
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PROBLEM # 6-4 PLOTTING SHEET SCALE 12 / 2
 (E) OWN SHIP COURSE 090° OWN SHIP SPEED 15.0 KNOTS
 TIME BEARING DISTANCE
 CONTACT A
 R-00 045° 10.0 MILES
 M-06 035° 8.0 MILES
 CONTACT B
 R-00 080° 10.0 MILES
 M-06 076° 8.0 MILES
 CONTACT C
 R-00 110° 12.0 MILES
 M-06 110° 10.0 MILES
 CONTACT A
 CPA DISTANCE __________ CPA BEARING __________° TIME OF CPA ____________ CONTACTS COURSE __________° CONTACTS SPEED __________KNOTS
 CONTACT B CPA DISTANCE __________ CPA BEARING __________° TIME OF CPA ____________ CONTACTS COURSE __________° CONTACTS SPEED __________KNOTS
 CONTACT C CPA DISTANCE __________ CPA BEARING __________° TIME OF CPA ____________ CONTACTS COURSE __________° CONTACTS SPEED __________KNOTS WITH REGARD TO CONTACT “C” THIS IS A (Circle one) MEETING—CROSSING—OVERTAKING SITUATION. AND YOU ARE ((circle one) STAND-ON—GIVE-WAY VESSEL. WHEN CONTACT “C” IS 4 MILES DISTANT, MANEUVER IN ACCORDANCE WITH THE RULES OF THE ROAD FOR CONTACT TO HAVE A CPA OF 2 MILE. YOUR NEW COURSE WOULD BE ___________° YOUR NEW SPEED (to have the same effect as a course change) WOULD BE ___________ KNOTS.
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PROBLEM # 6-4 WORKSHEET
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SELF-TEST NOTES
 THE FOLLOWING 5 SELF TEST SHEETS ARE OF THE SAME FORMAT USED IN OUR TESTS AT MID-ATLANTIC MARITIME ACADEMY. YOU ARE REQUIRED TO SCORE 90% ON THESE TESTS, AND SHOULD BE COMPLETED WITHIN 30 MINUTES OR LESS. WHEN YOU DO THESE SELF TESTS YOU SHOULD TIME YOURSELF SO YOU CAN COMPLETE THESE TEST WITHIN THE TIME REQUIRED. WHEN TAKING THE TEST, SELECT THE CLOSEST ANSWER, HERE AGAIN YOU SHOULD BE RELATIVE CLOSE TO THE CORRECT ANSWERS. WE HAVE PLOTTED ALL THE QUESTIONS IN THIS WORKBOOK AND WE TRUST OUR ANSWERS, BUT WE CAN MAKE ERRORS. IF YOU FEEL AND OR FIND AN ERROR, PLEASE INFORM US SO WE CAN CORRECT THEM. PLEASE REMEMBER “ IT IS THE CORRECT TECHNIQUE” TO USE SO YOU CAN MAKE AN INTELLIGENT DECISIONS IN THE REAL WORLD SITUATIONS TO AVIOD COLLISIONS. ANSWERS CAN BE FOUND IN THE ANSWER SECTION OF THIS MANUAL.
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Q 1 SELF-TEST SHEET
 Own Ship Course: 310°pgc Own Ship Speed: 20 knots Radar Range Scale; 12 / 2nm Targets A B C
 R00 Range NM / Bearing T R 9.0 /B 330 R 9.0 / B 010 R 9.0 / B 240 M06 Range NM / Bearing T R 7.0 / B 335 R 8.0 / B 011 R 7.0 / B 245
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67
 1. What is the CPA of contact “C”? #1 Question Sheet A. 000° at 3.5 miles B. 020° at 3.1 miles C. 335° at 2.5 miles D. 145° at 3.4 miles
 2. What is the CPA of contact “A”?
 A. 130° at 3.0 miles B. 045° at 3.0 miles C. 220° at 3.0 miles D. 270° at 3.0 miles
 3. What is the time of CPA of contact “B”?
 A. 00:36 B. 00:44 C. 00:48 D. 00:52
 4. What is the time of CPA of contact “A”?
 A. 00:25 B. 00:12 C. 00:34 D. 00:48
 5. What is the course & speed of contact “A”?
 A. 130° at 5.0 knots B. DIW (Dead in the water) C. 310° at 10 knots D. 310° at 20 knots
 6. What is the course & speed of contact “B”?
 A. 280° at 16 knots B. 090° at 16 knots C. DIW (Dead in the water) D. 000° at 16 knots
 7. What is the course & speed of contact “C”?
 A. 353° at 28 knots B. 170° at 28 knots C. 045° at 28 knots D. 090° at 28 knots
 8. What is the time of CPA to contact “C”? A. 00:12 B. 00:25 C. 00:22 D. 00:30
 9. With regard to contact “C”, you are: A. the give way vessel in a overtaking situation. B. the give way vessel in a crossing situation. C. the stand on vessel in a overtaking situation. D. the stand on vessel in a crossing situation.
 10. What lights would you expect to see on contact “C” at 00:20? A. Starboard side light and masthead lights B. Both port and starboard side lights and masthead lights C. Port side light and masthead lights D. Stern light

Page 68
                        

68
 Q 2 SELF-TEST SHEET
 Own Ship Course: 090°pgc Own Ship Speed: 20 knots Radar Range Scale; 12 / 2nm Targets A B C
 R00 Range NM / Bearing T R 9.0 /B 120 R 6.0 / B 140 R 6.0 / B 001 M06 Range NM / Bearing T R 7.0 / B 116 R 5.0 / B 135 R 4.0 / B 005
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 # 2 QUESTION SHEET
 1. What is the CPA of contact “A”? A. 043° at 2.3 miles B. 228° at 2.3 miles C. 348° at 2.3 miles D. 000° at 2.3 miles
 2. What is the CPA of contact “B’?
 A. 340° at 2.4 miles B. 075° at 2.4 miles C. 232° at 2.4 miles D. 270° at 2.4 miles
 3. What is the time of CPA of contact “A”?
 A. 00:15 B. 00:18 C. 00:22 D. 00:26
 4. What is the time of CPA of contact “B”?
 A. 00:20 B. 00:24 C. 00:28 D. 00:40
 5. What is the course & speed of contact “C”?
 A. 090° at 5 knots B. 135° at 30 knots C. DIW (Dead in the water) D. 270° at 20 knots
 6. What is the course & speed of contact “B”?
 A. 342° at 10 knots B. 158° at 10 knots C. 055° at 20 knots D. 242° at 18 knots
 7. With regard to contact “A”, you are:
 A. the stand on vessel in a crossing situation. B. the give way vessel in a crossing situation. C. the stand on vessel in a meeting situation. D. the give way vessel in a meeting situation.
 8. If contact “A” were to increase speed, the CPA would:
 A. increase. (pass at a greater distance) B. decrease. (pass at a lesser distance) C. not change D. be 268° at 1.7 miles.
 9. At 00:12 contact “C” Bearing is 350 T Range 1.3nm, contact “C” has
 A. Reduced speed B. Increased speed C. Changed course so to pass astern of you D. We will have a collision
 10. If you reduce speed to 10 knots at 00:18 the DRM of contact “A” would be:
 A. Increased B. Decreased C. No change D. On the beam
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 Q 3 SELF-TEST SHEET
 Own Ship Course: 290°pgc Own Ship Speed: 20 knots Radar Range Scale; 12 / 2nm Targets A B C
 R00 Range NM / Bearing T R 9.0 /B 320 R 8.0 / B 010 R 6.0 / B 040 M06 Range NM / Bearing T R 8.0 / B 310 R 6.0 / B 010 R 5.0 / B 050
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 Q 3 SELF-TEST SHEET 1. What is the CPA of contact “A”?
 A. 000° at 6.9 miles B. 282° at 6.9 miles C. 085° at 6.9 miles D. 190° at 6.9 miles
 2. What is the CPA of contact “B”?
 A. 010° at 0.2 miles B. 190° at 0.5 mile C. collision D. 070° at 0.4 miles
 3. What is the time of CPA of contact “A”?
 A. 00:14 B. 00:18 C. 00:20 D. 00:32
 4. What is the time of CPA of contact “B”?
 A. 00:24 B. 00:33 C. 00:39 D. 00:45
 5. What is the course & speed of contact “B”?
 A. 198° at 16 knots B. 244° at 27 knots C. 320° at 18 knots D. 127° at 19 knots
 6. What is the course & speed of contact “C”?
 A. 247° at 22 knots B. 040° at 16 knots C. 290° at 19 knots D. DIW (Dead in the water)
 7. With regard to contact “B”, you are:
 A. the stand on vessel in a crossing situation. B. the give way vessel in crossing situation C. the stand on vessel in a overtaking situation. D. give way vessel in a overtaking situation.
 8. When the range of contact “B” is 3 miles, maneuver in accordance with the Rules of the Road for contact “B” to have a CPA of 1
 mile. What would be your new course? A. 354° B. 265° C. 284° D. 313°
 9. When the range of contact “B” is 3 miles, maneuver so that contact “B” will cross ahead and have a new CPA of 1 mile. What would
 be your new speed? A. 12 knots B. 26 knots C. 7 knots D. 21 knots
 10. If you change course to 354° at 00:15, what would be the new CPA of contact “C”?
 A. 035° at 2.3 miles B. 125° at 2.3 miles C. 301° at 2.3 miles D. 215° at 2.3 miles
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 Q 4 SELF-TEST SHEET
 Own Ship Course: 340°pgc Own Ship Speed: 20 knots Radar Range Scale; 12 / 2nm Targets A B C
 R00 Range NM / Bearing T R 12 /B 000 R 10 / B 020 R 4.0 / B 090 M06 Range NM / Bearing T R 10 / B 358 R 8.0 / B 020 R 4.0 / B 090
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 Q 4 QUESTION SHEET 1. What is the CPA of contact “A”?
 A. 100° at 2.2 miles B. 282° at 2.2 miles C. 010° at 2.2 miles D. 193° at 2.2 miles
 2. What is the CPA of contact “B”?
 A. collision B. 020° at 0.2 miles C. 244° at 3.4 miles D. 140° at 1.5 miles
 3. What is the CPA of contact “C”?
 A. Nil
 B. 090° at 4.0 miles
 C. 357°at 4.0 miles
 D. 085°at 4.0 miles
 4. What is the course & speed contact “B”?
 A. 087° at 12 knots
 B. 267° at 30 knots
 C. 270° at 13 knots
 D. 020° at 20 knots
 5. What is the course & speed of contact “C”?
 A. DIW (Dead in the water) B. 180° at 20 knots C. 340° at 20 knots D. 160° at 20 knots
 6. When the range of contact “B” is 4 miles, maneuver in accordance with the Rules of the Road for contact “B” to have a CPA or 1
 mile. Your new course would be: A. 200° B. 340° C. 020°
 D. 000° 7. With regard to contact “C”, if you maneuvered for “B” contact “C”?
 A. contact “C” will pass on starboard side by 4 miles B. contact “C” will pass on my stern more than 1 mile C. contact “C” will pass on my stern less than 1 mile D. contact “C” will pass ahead of me by 1 mile
 8. With regard to the situation with contact’s “B” & “C” What action would give me a CPA of 1 mile with “B” and avoid a close qtr’s with
 contact “C” A. reduce speed to 14 knots B. turn to port to 320° and cross ahead of “B”
 C. Call all ships warning D. Do nothing
 9. If you change course to 320° at 00:18, what would be the new CPA of contact “A”?
 A. possible collision B. 170° at 5.6 miles C. 030° at 3.7 miles D. 278° at 4.3 miles
 10. If you slow to 14 knots at 00:18:
 A. contact “a” would cross approximately 5 miles on my bow. B. contact “b” would pass safely to port. C. contact “c” would pass approximately 4.0 miles on stbd beam. D. All of the above are correct.
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 Q 5 QUESTION SHEET
 Own Ship Course: 090°pgc Own Ship Speed: 20 knots Radar Range Scale; 12 / 2nm Targets A B C
 R00 Range NM / Bearing T R 9.0 /B 120 R 6.0 / B 140 R 6.0 / B 280 M06 Range NM / Bearing T R 8.0 / B 116 R 5.0 / B 134 R 5.0 / B 276
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 Q 5 QUESTION SHEET 1. What is the CPA of contact “A”?
 A. 064°at 4.9 miles
 B. 082° at 3.3 miles C. 357° at 3.6 miles D. 178° at 3.4 miles
 2. What is the CPA of contact “B”?
 A. 021° at 3.7 miles B. 243° at 4.4 miles C. collision D. 079° at 2.9 miles
 3. What is the time of CPA of contact “A”?
 A. 00:10 B. 00:26 C. 00:39 D. 00:45
 4. What is the time of CPA of contact “B”?
 A. 00:15 B. 00:21 C. 00:26 D. 00:33
 5. What is course & speed of contact “A”?
 A. 053° at 17 knots B. 260° at 17 knots C. 235° at 17 knots D. 120° at 17 knots
 6. What is the course & speed of contact “B”?
 A. 053° at 20 knots B. 267° at 21 knots C. 084° at 21 knots D. DIW (Dead in the water)
 7. With regard to contact “B”, you are:
 A. stand on vessel in a overtaking situation. B. give way vessel in a meeting situation. C. stand on vessel in a crossing situation. D. give way vessel in a crossing situation.
 8. At time 00:30 you need to make course change to 120 T, Target “C” will
 A. Pass down starboard side B. Will not effect my course change, Target is behind me. C. I’m and overtaken vessel and should maintain course & speed D. CPA time has passed, no effect on course change
 9. If a possible collision at time 00:30 with Target “C” what time would give you a 2 mile CPA?
 A. 00:36 B. 00:42 C. 00:24 D. A speed change will not change the DRM of contact “C”.
 10. If you change course to 120°T at 00:36 Target “C” New CPA is?
 A. 180° at 2.0 miles B. 350° at 2.0 miles C. 158° at 2.0 miles D. 075° at 2.0 miles
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 ANSWERS
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 PRACTICAL EXERCISE #1
 PROBLEM #1-1
 CPA DISTANCE 3.5 MILES CPA BEARING 023° T TIME OF CPA 25 MINS SRM 21.5 KNOTS DRM 294T
 PROBLEM #1-2
 CPA DISTANCE 0 MILES CPA BEARING N/A T TIME OF CPA 21 MINS SRM 20 KNOTS DRM 300T
 PROBLEM #1-3
 CPA DISTANCE 5.8 MILES CPA BEARING 151.5°T TIME OF CPA 26 MINS SRM 23 KNOTS DRM 241T
 PROBLEM #1-4
 CPA DISTANCE 6.9 MILES CPA BEARING 225° T TIME OF CPA 14 MINS SRM 32 KNOTS DRM 134T
 PROBLEM #1-5
 CPA DISTANCE 1.6 MILES CPA BEARING172° T TIME OF CPA 19 MINS SRM 21 KNOTS DRM 262T
 PROBLEM #1-6
 CPA DISTANCE 6.6 MILES CPA BEARING 231° T TIME OF CPA 15 MINS SRM 28 KNOTS DRM 320T
 PROBLEM #1-7
 CPA DISTANCE 3.2 MILES CPA BEARING 351° T TIME OF CPA 27 MINS SRM 21 KNOTS DRM 081T
 PROBLEM #1-8
 CPA DISTANCE 2.0 MILES CPA BEARING 272° T TIME OF CPA 33 MINS SRM 21 KNOTS DRM 180T
 PROBLEM #1-9
 CPA DISTANCE 2.4 MILES CPA BEARING 316° T TIME OF CPA 25 MINS SRM 21 KNOTS DRM 227T
 PROBLEM #1-10
 CPA DISTANCE 1.3 MILES CPA BEARING 075° T TIME OF CPA 10 MINS SRM 23 KNOTS DRM 164T
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 PRACTICAL EXERCISE #2
 PROBLEM #2-1
 CPA DISTANCE 1.5 MILES CPA BEARING 006° TIME OF CPA 26 MINS CONTACTS COURSE 309° T CONTACTS SPEED 30.0 KNOTS TRUE
 PROBLEM #2-2
 CPA DISTANCE 1.4 MILES CPA BEARING 168° TIME OF CPA 29 MINS CONTACTS COURSE 308° T CONTACTS SPEED 17.0 KNOTS
 PROBLEM #2-3
 CPA DISTANCE 2.1 MILES CPA BEARING 310° TIME OF CPA 34 MINS CONTACTS COURSE 285.5° T CONTACTS SPEED 22.0 KNOTS TRUE
 PROBLEM #2-4
 CPA DISTANCE 0.9 MILES CPA BEARING 300° TIME OF CPA 31 MINS CONTACTS COURSE 268° T CONTACTS SPEED 20.0 KNOTS TRUE
 PROBLEM #2-5
 CPA DISTANCE 0.0 MILES CPA BEARING 000° TIME OF CPA 30 MINS CONTACTS COURSE 141° T CONTACTS SPEED 11.0 KNOTS TRUE
 PROBLEM #2-6
 CPA DISTANCE 0.75 MILES CPA BEARING 114° TIME OF CPA 30 MINS CONTACTS COURSE 141° T CONTACTS SPEED 23.0 KNOTS
 PROBLEM #2-7
 CPA DISTANCE 0.7 MILES CPA BEARING 343° TIME OF CPA 27 MINS CONTACTS COURSE 060.5° T CONTACTS SPEED 16.0 KNOTS
 PROBLEM #2-8
 CPA DISTANCE 0.7 MILES CPA BEARING 252° TIME OF CPA 23 MINS CONTACTS COURSE 323° T CONTACTS SPEED 17.0 KNOTS
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 PRACTICAL EXERCISE #3
 PROBLEM # 3-1
 NEW COURSE 216°T NEW SPEED (if you could not change course) 6.0 KNOTS NEW TIME OF CPA 21 MINS NEW CPA BRG 148 T°
 PROBLEM # 3-2
 NEW COURSE 358° T NEW SPEED (if you could not change course) 11.5 KNOTS NEW TIME OF CPA 28 MINS NEW CPA BRG 310 T°
 PROBLEM # 3-3
 NEW COURSE 116°T NEW TIME OF CPA 28 MINS NEW CPA BRG: 041 T
 PROBLEM # 3-4
 ARE YOU? (Meeting or (Overtaking) Target is? U/W or (D.I.W) NEW COURSE 139.5°T NEW T-CPA :29 MINS NEW CPA BRG 049° T
 PROBLEM # 3-5
 NEW COURSE 009°T NEW SPEED 13.5 KNOTS NEW TIME OF CPA 29 MINS NEW CPA BRG: 318°T
 PROBLEM # 3-6
 NEW COURSE 051°T NEW SPEED N/A KNOTS NEW TIME OF CPA 32 MINS NEW CPA BRG: 290°T
 PROBLEM # 3-7
 NEW COURSE 156° T NEW TIME OF CPA 29 MINS NEW CPA BRG: 093°T
 PROBLEM # 3-8
 NEW COURSE 318° T NEW TIME OF CPA 31 MINS NEW CPA BRG: 260°T
 PROBLEM # 3-9
 NEW COURSE 221 T NEW TIME OF CPA 33 MINS NEW CPA BRG: 152°T
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 PRACTICAL EXERCISE #4
 PROBLEM # 4-1
 NEW CPA DISTANCE 4.0 MILES NEW CPA BEARING 260°T TIME OF CPA 32 MINS
 PROBLEM # 4-2
 NEW CPA DISTANCE 2.9 MILES NEW CPA BEARING 127°T NEW TIME OF CPA 30 MINS
 PROBLEM # 4-3
 NEW CPA DISTANCE 2.3 MILES NEW CPA BEARING 089°T NEW TIME OF CPA 26 MINS
 PROBLEM # 4-4
 NEW CPA DISTANCE 3.5 MILES NEW CPA BEARING 335°T TIME OF CPA 21 MINS
 PROBLEM # 4-5
 NEW CPA DISTANCE 3.9 MILES CPA BEARING 004°T TIME OF CPA 44 MINS
 PRACTICAL EXERCISE #5
 PROBLEM # 5-1
 TARGETS NEW COURSE 343 T NEW CPA 1.9 NM / BRG 135°T TIME OF CPA 28 MINS
 PROBLEM # 5-2
 TARGETS NEW SPEED 21 KNOTS NEW CPA 2.7 NM / BRG 309 T TIME OF CPA 35 MINS
 PROBLEM # 5-3
 TARGETS NEW COURSE 114° T NEW CPA 1.8 NM / BRG 135 T TIME OF CPA 27MINS
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 PRACTICAL EXERCISE # 6
 PROBLEM # 6-1
 CONTACT A
 CPA DISTANCE 1.6 NM CPA BEARING 323° T TIME OF CPA 09:05 CONTACTS COURSE 288° T CONTACTS SPEED 5.0 KNOTS
 CONTACT B CPA DISTANCE 3.5 NM CPA BEARING 300° TIME OF CPA 09:00 CONTACTS COURSE 247 T CONTACTS SPEED 2.5 KNOTS NEW COURSE 035° T NEW CPA OF CONTAC B 313° @ 5.0 MILES
 PROBLEM # 6-2
 CONTACT A CPA DISTANCE 3.9 miles. CPA BEARING 041°T TIME OF CPA :18 MIN CONTACTS COURSE 322° CONTACTS SPEED 13.5 KNOTS
 CONTACT B CPA DISTANCE 5.9 miles CPA BEARING 108° T TIME OF CPA :14 MIN CONTACTS COURSE 050° T CONTACTS SPEED 38 KNOTS
 CONTACT C CPA DISTANCE 0.0 miles CPA BEARING N/A TIME OF CPA 14:46 CONTACTS COURSE 061°T CONTACTS SPEED 33 KNOTS TRUE With regard to contact “C”, you are (stand on/give way) vessel in a (meeting/crossing/overtaking) situation.
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 PROBLEM # 6-3
 CONTACT A
 CPA DISTANCE 0.0 miles CPA BEARING N/A TIME OF CPA :22 MIN CONTACTS COURSE 147° T CONTACTS SPEED 20.0 KNOTS TRUE
 CONTACT B CPA DISTANCE 0.9 miles CPA BEARING 115.0°T TIME OF CPA :18 MIN CONTACTS COURSE 213° T CONTACTS SPEED 32 KNOTS TRUE
 CONTACT C CPA DISTANCE 2.2 miles CPA BEARING 040° T TIME OF CPA :18 MIN CONTACTS COURSE 320° T CONTACTS SPEED 30.0 KNOTS TRUE
 WITH REGARD TO CONTACT A THIS IS A (Circle one) MEETING—CROSSING—OVERTAKING
 SITUATION. AND YOU ARE (Circle one) STAND-ON—GIVE-WAY VESSEL.
 WITH REGARD TO CONTACTS “B” & “C” CIRCLE WHICH OF THE FOLLOWING STATEMENTS IS TRUE? “CONTACT “B” IS THE GIVE WAY VESSELTO CONTACT “C”.
 “CONTACT “C” IS THE GIVE WAY VESSELTO CONTACT “B”.
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 PROBLEM # 6-4
 CONTACT A
 CPA DISTANCE 5.5 miles CPA BEARING 349°T TIME OF CPA 20 MINS CONTACTS COURSE 241° T CONTACTS SPEED 11.0 KNOTS
 CONTACT B CPA DISTANCE 2.9 miles CPA BEARING 007° T TIME OF CPA 27 MINS CONTACTS COURSE 298 T CONTACTS SPEED 7.0 KNOTS
 CONTACT C CPA DISTANCE 0.0 miles CPA BEARING N/A TIME OF CPA 35 MINS CONTACTS COURSE 333° T CONTACTS SPEED 9.0 KNOTS TRUE
 WITH REGARD TO CONTACT “C” THIS IS A (Circle one) MEETING—CROSSING—
 OVERTAKING SITUATION. AND
 YOU ARE (Circle one) STAND-ON—GIVE-WAY VESSEL.
 YOUR NEW COURSE WOULD BE 135° YOUR NEW SPEED WOULD BE 3.0 KNOTS
 SELF TEST ANSWERS
 QUESTION # Q 1 Q 2 Q 3 Q 4 Q 5
 1 C A B B A
 2 B B C A D
 3 D D C A C
 4 A C A C C
 5 B B B C A
 6 A C A D A
 7 A B B C D
 8 B A A A C
 9 D C A A A
 10 A A C D C

Page 85
                        

85
 PROBLEM # PLOTTING SHEET SCALE 12 / 2
 (E)-OWN SHIP COURSE ____° OWN SHIP SPEED ___.0 KNOTS
 TIME BEARING DISTANCE
 R-00 ______° ____.0 MILES
 M-06 ______° ____.0 MILES
 EXERCISE #
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 PROBLEM # PLOTTING SHEET SCALE 12 / 2
 (E)-OWN SHIP COURSE ____° OWN SHIP SPEED ___.0 KNOTS
 TIME BEARING DISTANCE
 R-00 ______° ____.0 MILES
 M-06 ______° ____.0 MILES
 EXERCISE #
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 E R M Triangle Construction Terms
 1. “R” The first bearing and distance of the contact used for the vector triangle.
 2. “M” The second bearing and distance of the contact used for vector triangle (usually in increments
 of six minutes after the first bearing and distance is taken).
 3. “E” Reference point upon which all true motion is based (found using the reciprocal of own ships
 heading and own ships speed at the same time increments used in the R to M vector).
 4. “Mx Projected location of the contact at the time of an intended maneuver.
 5. “R-M” Relative motion course and distance vector of the contact.(DRM & SRM see pg 5)
 6. “E-R” Own ship true course and speed vector.
 7. “E-M” Contact vessel true course and speed vector.
 8. “ r1 & m1” Are used to show changes of vectors resulting of course/speed changes of you or
 target(s).
 9. “E-r1 Own ship new true course and distance vector resulting from its course and/or speed change.
 10. “E-m1”Contact vessel new true course and distance vector resulting from its course and/or speed
 change.
 11. “r1-M” New relative course and distance vector resulting from own ship changing course and/or
 speed.
 12. “R-m1” New relative course and distance vector resulting from contact vessel changing course
 and/or speed.
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 END OF
 WORKBOOK
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