MaATH 140. TEST 1 (PRACTICE).

Note: This practice test contains problems from tests 1 and 3 of Fall 2002 and test 2 of Spring
2003.

1. What is the domain of f(x)?

2. What is the domain of g(z)?

@)= 0
I = 4z + 3
3. What is the domain of h(z)?
x4+ 2
h pu—
(@) = ——7
4. Graph this function:
v—z, <0
flz) =
Ve, x>0.
5. Graph this function:
r—1, x<1
g9(x) = 22, 1<z<2
l—2, z>2

6. Let f(z) =2z +1 and g(x) = 22 — 1. Find fog(x) and go f(z).

7. Find the inverse of y = v/2z — 1.

143z

8. Find the inverse of y = 57

9-12. TFind the domain of each function.

9.
flx)=vaz?+1
10. .
fl@)= 35—
11. .
fl@) =vr+—



12.
f(z) =2® 4222 + 5z + 1

13-15. Graph these piecewise functions:

13.
-1 z<0
vV x>0
14.
- x <0
2—2 0<x<2
2 x> 2
15.
vV—r x<0
1 =0
Voo x>0

16, 17. Find the composition f o g(x). Give the domain of this composition.

16.
fa)=2>+1  ga)=va

17.

flz) = g(x) =2z

18-21. The function f(z) is pictured below. Graph the transformations.

18. g(x) =1 - f(x)
19. g(z) = f(-x)
20. g(x) =2+ f(z —3)

21. g(z) = =2f(x)



SOLUTIONS.

1. There can’t be negative numbers under the square root. So must have 22 + 3 > 0. But this is
always true. Domain= all real numbers.

2. Can’t have zeros in the denominator of a fraction. So must remove the values of z such that
2?2 + 4z + 3 = 0. Factor:

2 +4r+3=0 < (r+1)(2+3)=0 < z=—-1lorz=—3.

Domain= all real numbers except -1 and -3.

3. Must have both x +2 > 0 and z + 1 # 0. Therefore, x > —2 and x # —1. The domain is:
(=2,-1)U (-1, 00).

Y4IN

6. Let f(z) =22+ 1 and g(x) = 2% — 1. Find f o g(z) and go f(x).

fog(z)=f(z?—1)=22>-1 gof(z)=gQ2zx+1)=2z+1)?-1=4z>+4x+1—-1 =42 + 4.



7. Switch x and y:

2
1
p=VOy 1 = =2y 1 = P l=2y =y =T

Note that it is also necessary to restrict the domain of the inverse function to « > 0.

8. Switch x and y:

1+ 3y
T=r—y = b—-2y)r=143y = Sr—22y=14+3y = 5z —1=3y+ 2y
— 4y
oxr —1
— Sr—1=y3+2z) = y=
z y(3 + 22) V=310,

9. We need 22 4+1 >0 = a2 > —1. This is always true since z? is always a positive number.
The domain is all real numbers.

10. We cannot have 22 — 9 = 0 as this will create a zero in the denominator.

2=9 = g =43

2 -9=0 = =z
The domain is all real numbers except z = £3.

D = (—00,-3) U(~3,3) U (3,00)

11. We must have & > 0 because of the square root. Also, x cannot be 1 because that would create
a zero in the denominator. The domain is then all x > 0 except z = 1:

D =10,1)U(1,00)

12. The domain is all real numbers.

13.

14.




15.

16.
fogl@)=f(Va) = (Vo) +1=z+1
Because the domain of g(z) is all > 0, and the domain of f(z) is all real numbers, the domain of

fog(x)is [0,00).

17.
1

fog(@) = f(22) = 5

The domain of g(z) is all real numbers. The domain of f(z) is all real numbers except z = 1.

1
gr)=1 = 2z =1 = T =35
Therefore, the domain of f o g(x) is all real numbers except 1/2: D = (—o00,1/2) U (1/2, 00).

18, 19.

20,21.




