EXERCISES 3 - FUNCTIONS

Domain of a function

@ 1. Find the domain of the function f(x) = v2+ z — 22.
Solution.

24r—2">0<= 2—2)(1+2) >0z (-1,2) & D; = (-1,2).

@ 2. Find the domain of the function f(z) = 3 _xxz'
Solution.
— 22 * x
(5702 )A #0 = (g > N =9 =
<:):176( 00, <O\/_)(:>Df—(—oo,—\/§)u<0,\/§).

3. Find the domain of the following function.

8) f(z) = In(a? — 32+ 2) (=00, 1) U (2, 00
b) In(z + V22 +2) [(—o0, 00
¢) f(x) = In(ln2 — In(a? — 52 + 8))

d) f(z)=In(z*-9) [(—00, =3) U (3,

o) f(z) = xf’_ =+ In(a® — 1) (=1,0) U (1,3) U (3, 00)]

£) f(z) = ln( v )+ln(az3—x)

) () = axcsin
h) f(x) = arccos - i :
) f(x) = arcsin > 1‘ v
j) f(x) = arctan ! —3:1:

k) f(z) =Insinz [Ukez(2km, (2k + 1)) |



p) = /|sinz]|
Q) f(x) = In|sin]

cos“z +1
v) f) 5—Inx

I+
t =1 '
) f(x) = Inarcsin .

Inverse functions

4. Find an inverse function to the function

a) y=¢e*"1+42
b) y = 10*H

)
¢) y =sinhx
)

d) y =coshz
e) y=tanhx
f) y = cothzx

g) y=>barccosvV1—a2 x€l0,]1]

h) y =2sin3z

Cyclometric functions

5. Find the exact value

V2
a) arccos -

b) arccos(—1)

c) arctan(

Urez((2k — D), (2k + 1)7) ]

[Urez(6km — /2, 6kT + 7/2)]

[Urez (2km, (2k + 1)) |
[R]
[Urez (km, (k + 1)7) ]

[0, ?) U (€, 00)]

[y=1+In(z—2), z € (2,00)
[y = log,o(2/10) , z € (0, 00)
[y = argsinhz = In (g: + \/1-27>
[y = argcoshz = In (g; + \/T)

]
]

< (2,
(0

Y

1
[y = argtanhz = In 1—|—x]
-z
1
[y = argcothz = In T ]
r—1

[y = sin% x € [0,5m/2]]

1 . T
ly = g arcsin 5 =]
7 /4]
[7]
[0]



d) arctan (—1)

e) tan (arctan (—5))

f) arcsin (sin(%))
)

g) cos (arccos(m))

h) tan (arccos(§)>

i) cos <arcsin(—§))

6. Write the following expression as an algebraic expression in x :

. 1
a) sinarccos3z, 0 < x < 3

Further properties

7. Prove that the following equalities hold for all z,y € R :
a) cosh?r —sinh” =1
b) tanhz - cothz =1, =z € R\ {0}
¢) cosh (z + y) = cosh zcoshy + sinh zsinh y
)

d) cosh (z 4+ y) = sinh zcosh y + cosh xsinh y

e) cot (arctan ) =

f) tan (arccotz) =

Bl g~

8. Sketch the graph of the function f(x).

a) f(z) =z + 1]+ |z — 1]; b) f(x) = |z| — x;
d) f(z) =2 +2— 22 + 1]; e) f(z) =2 — 2z + 4;
9 Je) =1- ) fla) = 5

[=/3]

[does not exist]

V5/2]
[4/5]
[=/3]
[—m/6]
[V1—92?]
c) f(x) =le -1 -1
f) f(z) = —2* + 4z — 6;
) f(0) = 5



i o) =25 0 f@=vE=Z ) f@) = VI
m) f(x) =In il; n) f(z) =In(x — 1); o) f(x) =1+ e
p) f(z) = e~ l==1; q) f(x) =1 — cos2x; r) f(x) = |cotx — 1.

9. Decide weather the function f(z) is odd or even.

N f(e) = YT =P+ YTFIR b) @) =2 O f(e) =2+ 2%
d) f(z) = In(z + V1 + 22); e) f(z) = 3x — a3; f) f(z) = sinz — cos z;
9 J() = S5 a0, ) J@) =0 St a0 ) () =

a)even; b) even; c¢) neither even nor odd; d)odd; e)odd;

f) neither even nor odd; g)odd; h)even; 1i)odd.

10. Find the domain of the function

W) fo) = _3962 Fin(® — 7) [(=1,0) U (1,2) U (2, 00)]
b) flr) = T (50, 1)U (1,00
) [() = s (=00, 1)U (2,00)]
d) f(x) = V/sin 2z + V/sin 3z [Urez([2km, 2km + 7 /3] U [2kn + 47 /3, 2km + 37/2] |
e) f(z) =vV2+x— a2 [[—1,2]]
f) f(z) =1In(2® - 4) [(—00,=2) U (2,00)]
9 1) = T [ 0
) f(e) = /n 2 [1L4]
) f(z) = 4 [sinz + % [Upen](12k — 1)7/6, (12k + 7)7 /6]
j) f(x) =In(Vr -4+ 6 —2) [[4,6]]
k) f(x) = log,logslog, = [(4,00)]
) f(z) =3z — a3 [(—o0, =V3]U[0,v3]]



