MATH DEPT.
SOLUTION TO
TUTORIAL 6

Solution 6: Functions: graphs, addition, product, division, composite
functions, inverse functions.
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(i)

(i1)
(iii)
(iv)
v)

(i)

(i)

(iii)

Domain R (alreas), Range y 3 —5/4
Domain x3 -2 , Range y 3 0
Domain x1t 2 , Range R—{2}
Domain |x|3 2 Range y 3 0
Domain x1! 0,x! 5, Range y! 0,y?! -1

f+g=(x—-3) +(2x+1) = 3x-2

f-g=(x-3)—(2x+1)=—x-4

fg = (x-3)(2x+1) = 2x2 —5x — 3

flg = (x=3)/(2x+1)

Domain is R ( the intersection of the domains for f and g ) except for f/g where the domainisR - {-1/2} i.e.
the intersection of the domains of f and g excluding those values in the domain of g whereg=0.

frg= (x2—1) + (x2+4x +3) = 22+ 4x+2; f—g=—4x -4
fg= (X2 -D(x2+4x +3) =x4+ 4x3 + 22 —4x -3

fig= (x2 — 1)/(x2 + 4x + 3)
The domain is R for each function except for f/g where the domainis R—{ -3,-1}

frg=\x24 +\/9-x2
f-g= ‘\/x2—4 —‘\/ 9-x2
fg= ‘\/ x2—4‘\/ 9-x2



Vs
flg=

\V9x2
The domain for the first three isthe intersection of X £ -2, x 3 2(x2—4E0) and -3 £x£3(9—x23 0)
i.ee —3EXE-2 » 2EXE3

The domain of f/g is the same asthat of the others except for the values of x for whichg=0 i.e. x* +3
Thusthedomain of f/gis —3<Xx£-2 » 2£x<3

(i) f(g(x) = 2x +1-3=2x -2, g(f(x)) = 2(x-3) + 1 =2x -5
Domain is R in both cases

@) f(@) =\Ix] () =1\x [=+/x
The domain of f(g(x)) isR while the domain of g(fx)) is x3 0

(i)  f(g(x) = (X2—2x+1)° , g(f(x)) =3(x°)2—2(x1) +1 = Hx0-_2xO+1
The domain in both casesis R.

i) @) =\x2-4-5 =\x2-9 ,g(f(x))= (x5 )2 —4=x—-9
The domain of f(g(x)) is | x |3 3 whilethedomain of g(f(x))is al x3 5

V) fgK) = (x2-DY3, gf(x) = (x1/3)2 —1 = xZ3 -1
The domain of both functionsisR.

-1
(i) If y=3x+1 thenweset x =3y + 1 and solveto obtain y:% = L(x)
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Domain and Range for f and 1 is R.
(i) Note that the domain of f isgivenas x £ 0. Thentherangeisy 3 —4.

Theinverse f~1 will have domain al x 3 —4 and rangeall y£0 .
Nowinterchangingthexandyvariablesandsolvingwehavex=y2—4 or y2= X+4 or y=+/x+4
(remember y [D)



(iii) Thedomainisgivenasx 3 1/2 (fisnot defined for x < 1/2) Then therange will bey 3 0. Thustheinverse
function will have domainx 3 0 andrange y 3 1/2

Theinverse function is found by interchanging x and y and solving for y. Thus x = \/2y -1 or2y—-1=x2
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