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Course Objectives 

This course enables the students to learn   

 The concepts of essentials of concavity, inflection points and its geometrical applications. 

 The Higher order derivatives and its applications in business, economics and life   sciences. 
 

Course Outcomes (COs) 

On successful completion of this course, the students will be able to 

1. Understand the concepts of Linear, quadratic, power, polynomial, algebraic, rational, 

trigonometric, exponential, hyperbolic and logarithmic functions. 

2. Explore the concept of reduction formula and calculate limits in indeterminate forms by a repeated 

use of L’Hospital rule. 

3. Use single and multiple integration to calculate the arc length, area and volume. 

4. Understand the techniques of sketching conics and properties of conics. 

5. Acquire the knowledge on application of vector functions. 

 
UNIT – I  

DIFFENTIAL CALCULUS  

Hyperbolic functions, higher order derivatives, Leibniz rule and its applications to problems of type 

eax+bsinx, eax+bcosx, (ax+b)nsinx, and  (ax+b)ncosx. 

 

UNIT II 
INTEGRAL CALCULUS 

Reduction formulae, derivations and illustrations of reduction formulae of the type ∫ sin nx dx,      

∫ cosnx dx, ∫ tan nx dx, ∫ sec nx dx, ∫ log xn dx, ∫sinn x sinmx dx. Curve tracing in Cartesian coordinates, 

tracing in polar coordinates of standard curves, L’Hospital’s rule, applications in business, economics and 

life sciences. 

 

UNIT III 
APPLICATIONS OF INTEGRATION 

Volumes by slicing, disks and washers methods, volumes by cylindrical shells, parametric equations, 

parameterizing a curve, arc length, arc length of parametric curves, area of surface of revolution. 
 

 



SYLLABUS 
2019 

Batch 

karpagam Academy of Higher Education,Coimbatore ,India-641021 

 

 

UNIT IV 

CURVE SKETCHING 

Concavity and Inflection points, asymptotes. Techniques of sketching conics, reflection properties of 

conics, rotation of axes and second degree equations, classification into conics using the discriminant, 

polar equations of conics. 

 

UNIT V 

VECTOR FUCTIONS 

Introduction to vector functions, operations with vector-valued functions, limits and continuity of vector 

functions, differentiation and integration of vector functions, tangent and normal components of 

acceleration, modeling ballistics and planetary motion, Kepler’s second law. 

 

SUGGESTED READINGS 

 

1. Thomas G.B., and Finney R.L., (2008).Calculus, Ninth Edition, Pearson Education,            

    Delhi.  

2. Anton H., Bivens I., and Davis S.,(2017). Calculus, Tenth Edition, John Wiley and Sons    

     (Asia) P. Ltd., Singapore.  

3. Strauss M.J., Bradley G.L.,and Smith K. J., (2007). Calculus, Third Edition, Dorling   

     Kindersley (India) Pvt. Ltd. (Pearson Education), Delhi. 

4. Courant R., and  John F., (2000). Introduction to Calculus and Analysis (Volumes I & II), 

    Springer- Verlag, New York.  
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S.No. 

Lecture 

Duration 

(Hr) 

Topics to be covered Support Materials 

UNIT – I  

1. 1 Introduction to Hyperbolic function S3:Ch 7;Pg:350-353 

2. 1 Inverse hyperbolic function S3:Ch 7;Pg:353-356 

3. 1 Higher order derivatives S4:Ch 4;Pg:156-159 

4. 1 Leibiniz rule and its applications S4:Ch 4;Pg:169-177 

5. 1 
Problems on type eax +b sinx, eax +bcos 

x,(ax+b)nsinx , (ax+b)ncosx 
S4:Ch 4;Pg:178-179 

6. 1 
Continuation on on type eax +b sinx, eax +bcos 

x,(ax+b)nsinx , (ax+b)ncosx 
S4:Ch 4;Pg:179-180 

7. 1 Finding Inflection point  S3:Ch 4;Pg:124-129 

8. 1 Curve Sketching with Asymptotes S4:Ch 12;Pg:389-409 

9. 1 
Recapitulation and discussion of possible 

question 
 

Total :   9 hrs 

UNIT – II 

1. 1 Reduction formula – derivation and illustration S2:Ch 7;Pg:497-498 

2. 1 Problems based on reduction formula S2:Ch 7;Pg:500-503 

3. 1 Continuation of problems on reduction formula S2:Ch 7;Pg:503-506 

4. 1 Curve tracing in Cartesian Coordinates  S2:Ch 11;Pg:767-770 

5. 1 Tracing in polar coordinate for standard curves S4:Ch 1;Pg:101-103 

6. 1 Theorm on L’Hospital’s Rule S3:Ch 4;Pg:148-150 
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7. 1 Problems based on L’Hospital’s Rule S3:Ch 4;Pg:151-155 

8. 1 
Application in business, economics and life 

sciences. 
S3:Ch 6;Pg:287-294 

9. 1 
Recapitulation and discussion of possible 

question 
 

Total :   9 hrs 

UNIT – III 

1. 1 Volume by slicing S2:Ch 6;Pg:421-424 

2. 1 Volume by Disks methods  S1:Ch 5;Pg:397-399 

3. 1 Volume by washers methods S1:Ch 5;Pg:400-403 

4. 1 Volumes by cylindrical shells S2:Ch 6;Pg:432-436 

5. 1 Area of a surface of revolution S2:Ch 6;Pg:444-447 

6. 1 Parametric Equations  S2:Ch 10;Pg:692-695 

7. 1 Tangent Lines to Parametric Curves  S2:Ch 10;Pg:695-697 

8. 1 Arc Length of  Parametric Curves   S2:Ch 10;Pg:697-700 

9. 1 
Recapitulation and discussion of possible 

question 
 

Total :   9 hrs 

UNIT – IV 

1. 1 Introduction to conic section S2:Ch 10;Pg:730-732 

2. 1 Techniques of sketching conics S1:Ch 9;Pg:727-730 

3. 1 Equations of conics in standard position  S2:Ch 10;Pg:732-740 

4. 1 Translated conics  S2:Ch 10;Pg:740-742 

5. 1 Reflection properties of the conic sections S2:Ch 10;Pg:742-744 

6. 1 Rotation of axes with examples S2:Ch 10;Pg:748-752 

7. 1 Classification of conics using discriminant S1:Ch 9;Pg:748-750 

8. 1 Polar equation in conics S2:Ch 10;Pg:755-759 

9. 1 
Recapitulation and discussion of possible 

question 
 

Total :   9 hrs 

UNIT – V 

1. 1 The Triple product S1:Ch 10;Pg:824-835 

2. 1 Introduction to Vector functions S3:Ch 10;Pg:494-496 

3. 1 Operation with Vector-valued functions  S3:Ch 10;Pg:496-497 
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4. 1 Limits and continuity of vector functions S3:Ch 10;Pg:498-500 

5. 1 Differentiation and integration of vector functions S3:Ch 10;Pg:502-511 

6. 1 Tangent and normal components of acceleration  S3:Ch 10;Pg:522-525 

7. 1 Modeling ballistics and planetary motion S3:Ch 10;Pg:512-516 

8. 1 Kepler’s  second law  S3:Ch 10;Pg:516-519 

9. 1 
Recapitulation and discussion of possible 

question 
 

10. 1 Discussion of pervious ESE question papers  

11. 1 Discussion of pervious ESE question papers  

12. 1 Discussion of pervious ESE question papers  

Total :   12 hrs 

 
SUGGESTED READINGS 
Reference Book 
1.Thomas G.B., and Finney R.L ., (2008). Calculus , Ninth Edition,  Pearson Education, Delhi. 
2.Anton H., Bivens I ., and Davis S., (2017). Calculus , Tenth Edition , John Wiley and sons 
      (Asia) Pvt Ltd, Singapore. 
3. Strauss M.J.,Bradley G.L and Smith K.J.,(2007). Calculus, Third edition , Dorling  
       Kindersley(India) Pvt Ltd. (Pearson Edition ), Delhi. 
4.Courant R and John F (2000). Introduction to Calculus and Analysis (Volume I & II ),  
       Springer verlag, NewYork. 
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DIFFENTIAL CALCULUS  

Hyperbolic functions, higher order derivatives, Leibniz rule and its applications to problems of type 
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POSSIBLE QUESTIONS 

TWO MARKS 

1. Find the derivative of f(x)=5x3-2x2+6x+1. 

2. Find 
dy

dx
 when y=e3xcosh4x. 

3. Find the third derivative of  x3-3x2+4x-1. 

4. Find 
𝑑𝑦

𝑑𝑥
 𝑤ℎ𝑒𝑛  y=e3xcosh4x 

5. State Leibniz theorem. 

SIX MARKS 

1.Prove that  sinh(𝑥 + 𝑦) =  𝑠𝑖𝑛ℎ𝑥𝑐𝑜𝑠ℎ𝑦 + 𝑐𝑜𝑠ℎ𝑥𝑠𝑖𝑛ℎ𝑦   

2.Prove that   cosh(𝑥 + 𝑦) =  𝑐𝑜𝑠ℎ𝑥𝑐𝑜𝑠ℎ𝑦 + 𝑠𝑖𝑛ℎ𝑥𝑠𝑖𝑛ℎ𝑦 

 3.Find the nth  derivative of y=eaxcos(bx+c) 

4.Find the nth derivative of e2xsin3xsin4x 

5.If  xy=aex+be-x  prove that x
𝜕2𝑦

𝜕𝑥2 +2
𝜕𝑦

𝜕𝑥
 - xy = 0. 

6.If x=acos3𝜃 , y=asin3𝜃  find 
𝜕2𝑦

𝜕𝑥2 . 

7.Show that prove that  𝑠𝑒𝑐ℎ2𝑥 = 1 − 𝑡𝑎𝑛ℎ2𝑥 

8. cosh2 𝑥 − sinh2 𝑥 = 1. 

9.Find the nth derivative of 
𝑥+1

𝑥2−4
 

10.If 𝑦 = sin(𝑠𝑖𝑛𝑥) 𝑝𝑟𝑜𝑣𝑒 𝑡ℎ𝑎𝑡 
𝑑2𝑦

𝑑𝑥2 +  𝑡𝑎𝑛𝑥 
𝑑𝑦

𝑑𝑥
+ 𝑦 cos2 𝑥 = 0. 

11.Find the nth derivative of 𝑐𝑜𝑠𝑥 𝑐𝑜𝑠2𝑥 cos 3𝑥. 

12.Evaluate 𝑖) ∫ 𝑥4 cosh(𝑥5) 𝑑𝑥      𝑖𝑖) ∫ 4𝑠𝑖𝑛ℎ2𝑥 𝑐𝑜𝑠ℎ2𝑥𝑑𝑥  

13.Find the nth  derivative of y=eax.sin(bx+c). 
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INTEGRAL CALCULUS 

Reduction formulae, derivations and illustrations of reduction formulae of the type ∫ sin nx dx,      

∫ cosnx dx, ∫ tan nx dx, ∫ sec nx dx, ∫ log xn dx, ∫sinn x sinmx dx. Curve tracing in Cartesian 

coordinates, tracing in polar coordinates of standard curves, L’Hospital’s rule, applications in 

business, economics and life sciences. 
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POSSIBLE QUESTIONS 

TWO MARKS 

1.Convert the polar equation to Cartesian equation for 𝑟 =
5

𝑠𝑖𝑛𝜃−2𝑐𝑜𝑠𝜃
 

2.Find the value of ∫ 𝑐𝑜𝑠12
𝜋

2
0

𝑥𝑑𝑥. 

3. State a L’Hospital’s Rule. 

4.Evaluate lim
𝑥→2

𝑥7−128

𝑥3−8
 

5.Evaluate ∫ 𝑒−𝑥𝑥5𝑑𝑥.
∞

0
 

SIX MARKS 

1.Show that lim
𝑥→∞

(1 +
1

𝑥
)

𝑥
= 𝑒   

2.Find the Reduction form of ∫ 𝑐𝑜𝑠𝑚x𝑠𝑖𝑛𝑛𝑥𝑑𝑥 

3.Find i) lim
𝑥→0+

𝑥𝑠𝑖𝑛𝑥    

4.Evaluate  ∫ 𝑥4(𝑙𝑜𝑔𝑥)3𝑑𝑥. 

5.Find a polar equation for the circle 𝑥2 + (𝑦 − 3)2 = 9 

6.Find the Cartesian equation for 𝑟2 = 4𝑟 𝑐𝑜𝑠𝜃  𝑎𝑛𝑑 𝑟𝑐𝑜𝑠𝜃 =  −4 

7.Derive the reduction formula for ∫ sin𝑛 𝑥 𝑑𝑥
𝜋

2
0

. 

8.Derive the reduction formula for ∫  𝑒−𝑥𝑥𝑛 𝑑𝑥
∞

0
 and also find the value of  ∫  𝑒−𝑥𝑥8 𝑑𝑥

∞

0
 

9.Derive the reduction formula for ∫ 𝑥𝑛 𝑠𝑖𝑛𝑥 𝑑𝑥
𝜋

2
0

 

10.Evaluate  lim
𝑥→0

𝑥−𝑠𝑖𝑛𝑥

𝑥3    

11.Evaluate lim
𝑥→+∞

2𝑥2−3𝑥+1

3𝑥2+5𝑥−2
 

11.Derive the reduction formula for ∫ 𝑐𝑜𝑠𝑛𝑥𝑑𝑥
𝜋

2
0

 

12.Evaluate lim
𝑥→+∞

𝑥
1

𝑥 
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UNIT – III 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

APPLICATIONS OF INTEGRATION 

Volumes by slicing, disks and washers methods, volumes by cylindrical shells, parametric equations, 

parameterizing a curve, arc length, arc length of parametric curves, area of surface of revolution. 
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POSSIBLE QUESTIONS 

TWO MARKS 

1. Define length of a parameterized curve . 

2. Define Arc length. 

3. Find arc length for the circumference of a circle of radius a form the parametric equations          

       𝑥 = acos 𝑡  , 𝑦 = 𝑎𝑠𝑖𝑛𝑡   (0 ≤ 𝑡 ≤ 2𝜋 ) 

4. Write down the surface area formula for the Revolution about the X-axis. 

5.Define Arc length. 

SIX MARKS 

1.Use Cylindrical shells to find the volume of the solid generate when the region  

    enclosed between 𝑦 =  √𝑥  , 𝑥 = 1 , 𝑥 = 4, and the x – axis is revolved about the y - axis. 

 

2.Find the Volume of the solid by revolving the region bounded by the line and the curve      

     about the x –axis where y=4-x2 ,y=2-x. 

 

3.Find the area of the surface generated by revolving the curve 𝑦 = 2 √𝑥  , 1 ≤ 𝑥 ≤ 2  

     about the x-axis . 

 

4.The region bounded by the curve y=x2+1 and the line y=-x+3 is revolved about x-axis  to generate a 

solid.Find the Volume of a solid. 

 

5.Find the Volume of the solid generated by revolving the region bounded by 𝑦 =  √𝑥 

          and the lines y = 1 , x = 4 about the line y = 1. 

 

6.Find the area of the surface generated by revolving the curve 𝑦 = 𝑥3  , 0 ≤ 𝑥 ≤
1

2
   about the x-axis. 

 

7.The region bounded by the curve  𝑦 = 𝑥2 and the line 𝑦 = 2𝑥 in the first quadrant is   resolved about 

the y-axis to generate a soild.Find the Volume of the solid. 

 

8.Find the length of the asteroid 𝑥 = cos3 𝑡  , 𝑦 = sin3 𝑡 , 0 ≤ 𝑡 ≤ 2𝜋. 

 

9.Find the Volume of the solid generated by revolving the region between the parabola  

          𝑥 = 𝑦2 + 1  and the line x = 3 about the line x = 3. 

 

10.Find the length of asteroid 𝑥 = 𝑐𝑜𝑠3𝑡 , 𝑦 = 𝑠𝑖𝑛3𝑡 ,0 ≤ 𝑡 ≤ 2𝜋. 
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UNIT – IV 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

CURVE SKETCHING 

Concavity and Inflection points, asymptotes. Techniques of sketching conics, reflection properties of 

conics, rotation of axes and second degree equations, classification into conics using the discriminant, 

polar equations of conics. 
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POSSIBLE QUESTIONS  

TWO MARKS  

1. Define discriminate test. 

2. Define an ellipse. 

3. Define eccentricity of the ellipse. 

4. Find the eccentricity of the hyperbola  9𝑥2 − 16𝑦2 = 144. 

5. Find an equation for the hyperbola with eccentricity 3/2 and directrix x = 2. 

SIX MARKS  

1.Describe the graph of the equation 16𝑥2 + 9𝑦2 − 64𝑥 − 54𝑦 + 1 = 0. 

2.Identify and sketch the curve xy=1. 

3.Determine the open interval on which the graph of f(x)=
6

𝑥2+3
 is concave up or concave    down 

4.Find the graph of the hyperbola (i) 
𝑥2

4
−

𝑦2

5
 = 1  (ii) 

𝑦2

4
−

𝑥2

5
 = 1   

5.Sketch the graph of the parabolas 𝑖) 𝑥2 = 12𝑦     𝑖𝑖) 𝑦2 + 8𝑥 = 0  and show that focus  

           and directrix of each. 

6.Determine the point of inflection and discuss the concavity of the curve f(x)=
𝑥3

3𝑥2+1
 

7.Find the equation of the curve 𝑥2 − 𝑥𝑦 + 𝑦2 − 6 = 0 in 𝑥′𝑦′ - coordinates. if the  

          coordinate axes are rotated through an angle of 𝜃 = 45° 

8.Determine the graph of the equation 16x2+9y2-64x-54y+1=0. 

9.Sketch the graph of the ellipse 𝑖)
𝑥2

9
 +

𝑦2

16
 = 1   𝑖𝑖) 𝑥2 + 2𝑦2 = 4.  and showing the  

          foci of each. 

10.Find a Cartesian equation for the hyperbola centered at the origin that has a focus at 

         ( 3 , 0 ) and the line x = 1 as the corresponding directrix. 
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UNIT – V 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

VECTOR FUCTIONS 

Introduction to vector functions, operations with vector-valued functions, limits and continuity of vector 

functions, differentiation and integration of vector functions, tangent and normal components of 

acceleration, modeling ballistics and planetary motion, Kepler’s second law. 
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POSSIBLE QUESTIONS  

TWO MARKS  

1. Write down the polar formulas for velocity and acceleration. 

2. Write down the polar formulas for velocity and acceleration. 

3. Find lim
𝑡→2

𝐹(𝑡) , where 𝐹(𝑡) = (𝑡2 − 3)𝑖 + 𝑒𝑡𝑗 + (𝑠𝑖𝑛𝜋𝑡)𝑘. 

4. For what values of t is 𝐺(𝑡) =  |𝑡|𝑖 + (𝑐𝑜𝑠𝑡)𝑗 + (𝑡 − 5)𝑘  differentiable. 

5. Write down the tangential and normal components of acceleration. 

SIX MARKS  

1.Find the second and third derivative of the vector function 

    𝑖) 𝐹(𝑡) =  𝑒𝑡𝑖 + (𝑠𝑖𝑛𝑡)𝑗 + (𝑡3 + 5𝑡)𝑘. 

   𝑖𝑖) 𝐹(𝑡) =  𝑒2𝑡𝑖 + (1 − 𝑡2)𝑗 + (𝑐𝑜𝑠2𝑡)𝑘. 

 

2.A boy standing at the edge of a cliff throws a ball upwards at a 30° angle with an initial  

         speed of 64 ft/s. suppose that when the ball leaves the boy’s hand, it is 48 ft above the  

         ground as the base of the cliff. 

i) what are the time of flight  of the ball and its range? 

ii) what are the velocity of the ball and its speed at impact? 

 

3.Let 𝐹(𝑡) =  𝑖 + 𝑡𝑗 + 𝑡2𝑘  𝑎𝑛𝑓 𝐺(𝑡) =  𝑡𝑖 + 𝑒𝑡𝑗 + 3𝑘. 

    Verify that (𝐹𝑋𝐺)′(𝑡) = (𝐹′𝑋𝐺)(𝑡) +  (𝐹𝑋𝐺′)(𝑡) 

4.If the velocity of a particle moving in space is 𝑉(𝑡) = 𝑒𝑡𝑖 + 𝑡2𝑗 + (𝑐𝑜𝑠2𝑡)𝑘. Find the  

          particle’s position as a function of t if the position at time t=0 is 𝑅(0) = 2𝑖 + 𝑗 − 𝑘. 

 

5.Find the Volume of the Parallelepiped determined by the vectors 𝑢 = 𝑖 − 2𝑗 + 3𝑘 ,   

           𝑣 = −4𝑖 + 7𝑗 − 11𝑘 , 𝑤 = 5𝑖 + 9𝑗 − 𝑘 

6.If the position vector of a moving body is 𝑅(𝑡) =  2𝑡𝑖 − 𝑡2𝑗  𝑓𝑜𝑟 𝑡 ≥ 0. Express R  

           and the velocity vector V(t) in terms of 𝑢𝑟   𝑎𝑛𝑑 𝑢𝜃 . 

 



KARPAGAM ACADEMY OF HIGHER EDUCATION 
     CLASS: I B.Sc Mathematics                     COURSE NAME:CALCULUS 

COURSE CODE: 19MMU101                    UNIT: V                              BATCH-2019-2022 

 

Prepared by:M.Sangeetha, Asst Prof, Department of Mathematics KAHE. Page 14/14 
 

7.Show that lim
𝑡→1

[𝐹(𝑡)𝑋𝐺(𝑡)] = (lim
𝑡→1

𝐹(𝑡)) 𝑋(lim
𝑡→1

𝐺(𝑡)) for the vector  

          functions 𝐹(𝑡) =  𝑡𝑖 + (1 − 𝑡)𝑗 + 𝑡2𝑘 𝑎𝑛𝑑 𝐺(𝑡) = 𝑒𝑡𝑖 − (3 + 𝑒𝑡)𝑘 

 

8.Find the tangential and normal components of the acceleration of an object the moves  

         with position vector 𝑅(𝑡) =  〈𝑡3, 𝑡2 , 𝑡〉. 

 

9.Let 𝐹(𝑡) = 𝑡2𝑖 + 𝑡𝑗 − (𝑠𝑖𝑛𝑡)𝑘   𝑎𝑛𝑑  𝐺(𝑡) =  𝑡𝑖 +
1

𝑡
𝑗 + 5𝑘.  find  

i) (F+G)(t)     ii) (F X G)(t)   iii) (F.G)(t) 

10.State and prove Kepler’s second law of motion. 
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