Functions and graphs Agnieszka Patyk-tonska, CNMiKnO, PG @ 2011

1. Polynomials

Exercise 1a. Input the expression xA2+5x-14 and press Enter. Have a look at the results — you can find the graph of a
function, other ways of writing the same expression (see: alternate forms), the roots of a function, the discriminant (A),
etc...

Exercise 1b. Try out the command Roots[x"3-4 xA2+x+6].
Exercise 1c. Find roots of the following polynomials:

X-5x°-8x+48
x*-4x3-8x’+36x-9

Exercise 2. Try out the following commands:
Plot[x"3+x"2-x-1]
plot xA3+x"2-x-1
plot xA3+x/2-x-1,x=-1..1
plot xA3+x/2-x-1,x=-2..4

Exercise 3. Try out the following commands:
plot xA3+xA2-x-1, xA2-1
plot xA3+x72-x-1,xA2-1, Cos[x]
plot Cos[x],1-x"2,x=-2Pi..Pi

Exercise 4a. Try out the following commands:
PolynomialQuotient[x"7+1,x"2+1,x] — gives the result of division of X +1 by X241
- x behind the last comma means that it’s the main variable in both
polynomials
PolynomialRemainder[x"7+1,x"2+1,x] — gives the remainder of division of X' +1 by x+1

Exercise 4b. Find the result and the remainder:
(x*+4x>+6x°+5x+2)/(x"2+x+1)
(x*-2x*+4x>-6x+8)/(x-1)

2. The absolute value

Exercise 5. Try out the following commands:
Abs[-5]
Abs[E-Pi]
plot Abs|[x]
plot Abs[x"2+5x-14],x=-15..x=10
plot Abs[ Abs[x]-1 ]
plot Sqrt[x"2]

3. The sgn(x) function

Exercise 6. Try out the following commands:
plot Sgn[x]
Sgn[1]+Sgn[-2]
plot Sgn[Cos[x]]
plot Sgn[x"2-1]
plot Sgn[Sgn[x]]
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4. Exponential and logarithmic functions

Exercise 7a. Try out the following commands:
plot 27x,E~x,3/x,x=-10..4
plot Abs[2/(x-2)-2],x=-10..8
plot E~Ax

Exercise 7b. Check which number is bigger: e" or n°?

Exercise 8. Check which number is the biggest one:

32, 9, g2
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Exercise 9a. Try out the following commands:
plot Log[x], Log[10,x], x=0..10 - Log[x] means the natural logarithm In(x)
- use Log[10,x] to aquire the decimal logarithm
Log[2,1/8]
16”7(Log[2,3])

Exercise 9b. Calculate exact values of the following expressions:

" = P B | = a3 a
a) log, 516, b) log, 0.5, ) Img% 2.25, d) Iﬁgﬁ 33, e) lmg?jr E
Exercise 9c. Calculate exact values of the following expressions:
1\] Bkugﬁ, 442 logg 3 1) (i}hjga- 8 m) 10 - 109-5 lﬁgfb—]ugﬂl
i E

Exercise 10. Plot the graphs of the following functions:

|2 log,s(5x-1)-4|+1

logso( - In(x))

logg 5(2+x)-0.5

5. Trigonometric functions

Exercise 11a. Try out the following commands:

Sin[Pi/2]

Cos[Pi/3]

Tan[Pi/4]

Cot[Pi/3]

Plot Sin[x],Sin[2x],Sin[0.5x],x=-4Pi..4Pi
Exercise 11b. Plot the graphs of the following functions:

O — |1 g . 2 . S . Y
a) f(z) = |gsin(2z — §) = 1|, b) f(z) = [[tg(|z]) — 1| = 1], ¢) f(z) = || — ctg(z + )| — 1],

d) f(z) =] —cos(|z+ F|) — 5|

Exercise 12a. Check, that by using the Simplify[] command you can aquire very useful formulas:
Simplify[Cos[x+y]]
Simplify[Cos[2x]]
Simplify[Sin[x]+Sin[y]]

Exercise 12b. Find the formulas for cot(2x) and tan(x+y).
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Exercise 13. Plot the graphs of the following functions:

a) y=sinz +

z—|=z|

sinz|, b) y=ctg(——), ¢) y =sgn(cosz), d)y= |sin® 2 — cos? 2/,

e) y=+/1+cos2z, f)y=tg(vr?), g)y=2sinz|cosz|

6. Cyclometric functions

Exercise 14. Try out the following commands:
Asin[1/2]
Acos[Sqrt[2]/2]
Atan[Sqrt[3]]
Acot[Sqrt[3]1/3]
plot Asin[x],Acos[x],x=-1..1
plot Atan[x]

Exercise 15. Plot the graphs of the following functions:

a) f(z) = 2arcsin(3%2) + T b) f(x) = L arccos(232) + 3, ¢) f(z) = m — 0.5arctg(z + 1),

Exercise 16. Plot the graphs of the following functions:

a) f(x) = arcsin(sinz), b) f(z) =sin(aresinz), ¢) f(z) = cos(2aresin ).




