2 group task in calculus: 
Edited at 11am 31.10.2016 Monday.
Number theory in calculus:
1. Write, which numbers are whole, natural, rational, irrational, real and complex.
 a. Ln(7)

b. 3 – 2i

c. -9 
d. 3
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List surd(s). 
https://en.wikipedia.org/wiki/Nth_root

2. Calculate e and π as precisely as you can.
3. Convert each of these recurring decimals to fractions.
a. 0.(61)

b. -0.3(74)
c. 0.(812456)
4. Which of these fractions are equivalent to recurring decimals? 
a. -6/6666 
b. 80/8080 
c. 75/150 
d. 1/128 
5. Compare 137.0000000001137.0000000002 and 137.0000000002137.0000000001. Find the patterns for comparisons ab and ba.  
6. Find the distances between each of these pairs of points: a. (-6, 5) and (9, 4) b. (7, 2, 3) and (0, -2, -5). 

7. Give expressions for sum, difference, product, quotient, power and root of complex numbers.

8. Calculate. 
a. 5 + 2i – 2 + 7i = . . .     
b. (2i – 9)(4 + 7i) = . . . 
c. (2i + 9)÷(4 + 7i) = . . . 
d. (2i + 9)9 = . . . 
e. 10.125 = . . . 
9. Give equation of algebraic fractal. 

Functions theory in calculus: 
10. Define a function. 

11. For each equation write ellipse or parabola, or hyperbola.  
a. 3x -7 –y + 4x2 +xy = -6y2  
b. -5x +1 -3xy + 9y2 +8xy = 2x2   
c. -2xy – y2 = 7yx + 6 – 4x2 – 45 – 4y + 3x 
12. List even, odd functions and those, which are neither even nor odd. 
13. For each function write “even” or “odd”, or “neither”.
a. sin(x) 
b. cos(x) 
c. tan(x) 
d. 6x2 + 3x 
e. –7x + 4x 
f. –4x3 + 8x 
g. y = ex 
h. y = Ln(x) 
i. y = x-1 
j. y = x-2
14. Graph these functions. Translate each of these functions’ graphs A units to the right and B units up.
a. y = x3
b. y = x5
c. y = sin(x)
d. y = cos(x)
e. y = x-1
f. y = x-2
15. Graph logarithm and exponent. a. y = ex
 
b. y = Ln(x)
16. Write equations of parallel straight lines. Draw the graphs. 
17. Write equations of perpendicular straight lines. Draw the graphs. 
18. Graph [image: image3.png]=
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. Find the asymptotes and the maximum of y(x) for -0.5 ≤ x ≤ 0.5.
https://www.wolframalpha.com/input/?i=plot+x%5E2%2F((x%2B2)*(x-1))
https://rechneronline.de/function-graphs/
19. Find the height and the velocity of a satellite at the geostationary orbit. 
20. Calculate percentage of change in time, mass and sizes if v = 0.6c. Use this expression: [image: image5.png]



21. Give the algebraic expressions for translation, reflection, enlargement, stretch and rotation. 

22. Change the base of a logarithm. 

23. Give eccentricities for circumference, ellipse, parabola, and hyperbola.

24. Explain elliptic curve. 

https://en.wikipedia.org/wiki/Elliptic_curve

25. Find the discriminant of the elliptic curve y2 = x3 + 3x + 2.

https://en.wikipedia.org/wiki/Elliptic_curve

26. Find maxima, minima, inflections of the elliptic curve y2 = x3 + x + 1.

27. Find the inflection points of these functions.
a. y = x3
b. y = x5
c. y = sin(x)
d. y = cos(x)
Limit:

28. Compute these limits. 
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29. Solve the limit problem for the given function with the gaps. Find the limits from the left and from the right. Find the value of the function in each gap point. 
Continuity:

30. What functions are continuous? 

Derivative:

31. Define derivative and differential. 

32. Can you differentiate a discontinuous function?

33. Define differentiability. 

34. Compute derivatives of each of these functions f(x)

a. 0

b. 3

c. 2x

d. 4x3
e. ex
f. 1/x

g. x2
h. sin(x)
i. cos(x)
j. tan(x)
k. xx 

L. Ln(x)

m. arctan(x)
http://www.derivative-calculator.net/
35. Draw graphs of functions, which are differentiable and which are not. 

36. Define inverse function differentiation. 

37. Explain an implicit function differentiation. 

38. Define a composite function differentiation. 

39. Give the applications of differentials. 

40. Differentiate:

a. cf

b. f + g

c. fg

d. f/g 

41. Explain differentiability and its relation to continuity. Give examples of differentiable functions and not differentiable functions. 

42. Define total derivative. 

43. Which problem is more complex, differentiation or integration and why?

44. Prove the expressions of the derivatives using the limit. 
Optimization:

45. Find the largest area of a rectangle of perimeter P and the smallest perimeter rectangle of area A.

46. Find the largest area of a right-angled triangle of perimeter P and the smallest perimeter right-angled triangle of area A.

47. Find the largest area of any triangle of perimeter P and the smallest perimeter any triangle of area A.

48. Find the largest volume cylinder of the surface area S for different number of lids.

49. Find the largest volume cone of the surface area S for different number of lids.

50. Of all cuboids, find the one with the largest volume for the same surface area.

51. Explain L’Hopital Rule.

https://en.wikipedia.org/wiki/L%27H%C3%B4pital%27s_rule

Curvature:

52. Find the curvature of a circumference. 

Password and number puzzle:

53. Hack the password. Solve the number puzzle.
http://calculus123s.weebly.com/uploads/5/9/8/5/59854633/passwordguessfromfile.exe
Integral:

54. What is integral? 

55. Explain anti-derivative, indefinite and definite integrals. 

56. Find anti-derivatives of these functions:

a. 0

b. 3

c. 2x

d. 4x3
e. ex
f. 1/x

g. x2
h. sin(x)
i. cos(x)
http://www.integral-calculator.com/
57. Formulate the Fundamental Theorem of Calculus. 

https://en.wikipedia.org/wiki/Fundamental_theorem_of_calculus
58. Define Riemann sums and a definite integral. 
https://en.wikipedia.org/wiki/Riemann_sum

Integration techniques:

59. Explain integration by substitution and by parts. 
https://en.wikipedia.org/wiki/Integration_by_substitution

https://en.wikipedia.org/wiki/Integration_by_parts

60. Calculate these integrals. 
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http://www.integral-calculator.com/
61. List some unsolvable integrals. 

62. Calculate the integrals.
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b. [image: image18.png]


 = . . .
c. [image: image20.png]J xsin(x) dx



 = . . .




d. [image: image22.png]J cos(x)e*dx



 = . . .
http://www.integral-calculator.com/
63. Explain what we did in our classes. 

Deadline: 31.10.2016.
