MA1EOQL: Solutions week 2

Solution 1

1. The function can take any real number as input except x = 43 (would produce a
division by zero), or any number smaller than 8 (would produce the square root of a
negative number). So the domain of f(x) is given by the values of x such that

x € (8,00)

2. The argument of the square root is (t +7)% > 0, so this can never be negative. The
denominator can vanish att =1 ort = 3. So the domain of f(t) is given by the

values of t such that
teR\{1,3}.

te (—oo,1)U(1,3)U(3,00).

Solution 2

1. The numerator is just a (scary) number. Therefore the function can take any real
number as input except x = 3 (would produce a division by zero), or any number
larger than 3 (would produce the square root of a negative number). So the domain
of f(x) is given by the values of x such that

x € (—00,3)
2. The argument of the square root is h> —2h +1 = (h — 1)2 > 0, so this can never

be negative. The denominator h — \/m vanish at h = \/w. So the domain of g(h) is
given by the values of h such that

teR\{vr}.

or

te (—OO,\/;T) U (ﬁ,OO) :

3. For all three functions s(x),m(z),p(x), the domain is just the intersection of the
domains of f(x) and g(x), given by

z € (—o0,/m) U (V7,3).
In the case of r(x), we have also to exclude x =1, since g(1) =0, so the domain is
x € (=00, 1)U (1,y/7) U (V7,3).
In the case of d(z) the domain is
z € (—oo,/m) U (V7,3).

since f(x) can never be zero.



Solution 3 The domain of f(z) is x > 3, while the domain of g(x) is all the real numbers.
Therefore for the first three cases, we have

o f(2)+g(x)=vVr—3+22+4
e f(z)—g(z)=vVr—3—-22—4
o f(2)g9(x) = (2® +4)Vx — 3

and the domain is just the intersection of the domains

x> 3.
For the case
g(x) B 2 44
f(x) V-3
We have to exclude also x = 3, since f(3) = 0. So the domain of g(x)/f(x) is
x>3.
Finally we have
(fog)(x) = f(g(x)) = f(z* +4) = Va? +1, (1)
and the domain are all the real numbers. On the other hand
(gofl(x)=9g(f(x))=g9g(Vx—=3)=z+1 (v2>3), (2)
and the domain is
x> 3.

Solution 4 The domain of f(z) is x # 1, while the domain of g(x) is all the real numbers.
Therefore for the first three cases, we have

o f(z)+g(z)=-2; +22+2
) —g(z) = 27 — 2% +2

[ ] (:L’
o f(z)g(z) = 2242

o 4 =1 -22+22-2), (x#£1)
and the domain is just the intersection of the domains
x#1.

Finally we have

(fog)(x) = flg(x)) = fa® +2) = P

and the domain are all the real numbers. On the other hand

o) =a(f@) =9 (;25) = oo +2 @#D, (@)

and the domain is

r#1.




