
MCV 4UI –Calculus  Unit 4:  Day 1                                                                                             

Date:______________   UNIT 4 – DERIVATIVES OF TRIGONOMETRIC FUNCTIONS 
 

                                            The Fundamental Trigonometric Limit 
 
 

 Before we can find the derivatives of the trigonometric functions, we must find the fundamental 

trigonometric limit, 
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Ex. 1.   Evaluate the following limits using the fundamental trig limit, if the limit is indeterminate. 
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The fundamental trigonometric limit, 
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HW:  Worksheet on Trigonometric Limits 



MCV 4UI –Calculus  Unit 4:  Day 1                                                                                             

Date:______________        WORKSHEET on Trigonometric Limits 
 

1.  Use the fundamental trigonometric limit to evaluate 
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 in two ways. 

a)  First use the double-angle identity for sin 2h.    b)  Then make the change of variable hu 2 . 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

     

2.  Use the fundamental trigonometric limit to evaluate each limit. 
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Answers:  1. a) 2   b) 2            2. a) 3   b) ᴫ   c) 1   d) 10   e)  1/2   f) 2   g) 3/4   h) 3/4   i) 0   j) 1   k) 1   l) 1 
 



MCV 4UI-Calculus Unit 4: Day 2  

Date:______________  The Derivatives of sinx and cosx 
 
    Fundamental Trig Limits 
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    Compound Angle Formulas 
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Ex. 1.  Find the derivative of xxf sin)(   from first principles.   y 
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Recall: 



Ex. 2.  Find the derivative of xxf cos)(   from first principles.   y 
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SUMMARY 
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Ex. 3.  Find 
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Ex. 4.  Find the equation of the tangent to the curve xyxy 2sin2cos   at 
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HW:    Worksheet on Derivatives of sin x and cos x: #1, 3, 4ac, 6, 8, 9 (equation of tangent only) 



MCV 4UI-Calculus Unit 4: Days 2  

Date:______________ WORKSHEET on the Derivatives of sinx and cosx 
 

 
 

 
 

 
            

 



 
 

 
 

 
 

 
 

 
 

 

 

 

 

 



MCV 4UI-Calculus Unit 4: Day 3 

Date:_______________    Further Trigonometric Derivatives            

 

Ex. 1.  Find 
dx

dy
 for each of the following reciprocal trig functions and illustrate graphically. 

 a)  xy csc         
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Ex. 2.  Find 
dx

dy
 for the following: 

 a)  )4tan( 3 xxy        b)  
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HW:  Worksheet on Further Trigonometric Derivatives #1, 4, 5 

    SUMMARY OF TRIGONOMETRIC DERIVATIVES 
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MCV 4UI-Calculus Unit 4: Day 3 

Date:______________      WORKSHEET on Further Trigonometric Derivatives 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



MCV 4UI-Calculus Unit 4: Day 4 

Date:______________     Applications of Trigonometric Functions    
                            Related Rates 
 

Ex. 1.  The motion of a particle is described by the function 









4
5cos10)(


tts .  Find the velocity 

 and acceleration functions and determine the maximum and minimum values of each.  

                 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Ex. 2.  A ladder of length 8 m leaning against a wall starts to slide.  If its upper end slides down the wall  

 at a rate of 0.25 m/s, at what rate is the angle between the ladder and the ground changing when  

 the foot of the ladder is 5 m from the wall?   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Ex. 3.  A TV camera, located 1000 m from the site of a rocket launch,  

 records the event.  The rocket is launched vertically, and its 

 elevation s (in metres) t seconds after lift-off is 2200ts  .   

 How rapidly must the camera angle be increased in order to  

 maintain a view of the rocket, 5 s after lift-off? 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
HW:   Worksheet on Applications of Trigonometric Functions –Related Rates 



MCV 4UI-Calculus Unit 4: Day 4 

Date:______________ WORKSHEET on Applications of Trigonometric Functions 
       Related Rates 
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MCV 4UI-Calculus Unit 4: Day 5 

Date:______________  Applications of Trigonometric Functions    
            Optimization 

Ex. 1.  Find the maximum and minimum values of xxxf sin22cos)(   for 
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Ex. 2.  An isosceles triangle has two equal sides of length 15 cm.  What is the maximum possible area of  

 the triangle? 
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Ex. 3.  Two corridors, 3 m and 2 m wide respectively, 

 meet at right angles.  Find the length of the  

 longest thin straight rod that can pass horizontally 

 around the corner.  Neglect the thickness of the rod. 

 Answer to the nearest cm. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
HW:  Worksheet on Applications of Trigonometric Functions  – Optimization  
REVIEW for TEST:  Review Worksheets on Days 1 to 3 and Days 4 & 5 



MCV 4UI-Calculus Unit 4: Day 5 

Date:______________ WORKSHEET on Applications of Trigonometric Functions 

        Optimization 
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MCV 4UI-Calculus Unit 4 

Date: _______________      REVIEW WORKSHEET:  Days 1 to 3            

 

 

1.  Use the   fundamental trig limit to determine exact values for the following limits. 
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MCV 4UI-Calculus Unit 4 

Date: _______________     REVIEW WORKSHEET:  Days 4 & 5            
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