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1. : cross; : cross; : touch; -int 
For , give each zero and whether the graph crosses or touches the -axis there, plus the -intercept.

2. : cross; : touch; : cross; -int 
For , give each zero and whether the graph crosses or touches the -axis there, plus the -intercept.

3. : touch; : touch; : cross; -int 
For , give each zero and whether the graph crosses or touches the -axis there, plus the -intercept.

4. : touch; : touch; : touch; -int 
1. : multiplicity  (even → touch); : multiplicity  (even → touch); : multiplicity  (even → touch)
2. 

For , give each zero and whether the graph crosses or touches the -axis there, plus the -intercept.

5. : cross; : cross; : cross; -int 
1. : multiplicity  (odd → cross); : multiplicity  (odd → cross); : multiplicity  (odd → cross)
2. 

For , give each zero and whether the graph crosses or touches the -axis there, plus the -intercept.

6. : cross; : cross; : touch; -int 
1. : multiplicity  (odd → cross); : multiplicity  (odd → cross); : multiplicity  (even → touch)
2. 

For , give each zero and whether the graph crosses or touches the -axis there, plus the -intercept.

7. : touch; : cross; : cross; -int 
1. : multiplicity  (even → touch); : multiplicity  (odd → cross); : multiplicity  (odd → cross)
2. 

For , give each zero and whether the graph crosses or touches the -axis there, plus the -intercept.

8. : cross; : cross; : touch; -int 
1. : multiplicity  (odd → cross); : multiplicity  (odd → cross); : multiplicity  (even → touch)
2. 

For , give each zero and whether the graph crosses or touches the -axis there, plus the -intercept.

9. : touch; : touch; : cross; -int 
1. : multiplicity  (even → touch); : multiplicity  (even → touch); : multiplicity  (odd → cross)
2. 

For , give each zero and whether the graph crosses or touches the -axis there, plus the -intercept.

10. : cross; : cross; : touch; -int 
1. : multiplicity  (odd → cross); : multiplicity  (odd → cross); : multiplicity  (even → touch)
2. 

For , give each zero and whether the graph crosses or touches the -axis there, plus the -intercept.

−1 0 4 y 0
f(x) = x x− 4 x+ 1( )2 ( ) x y

−2 0 3 y 0
f(x) = −x x− 3 x+ 22 ( ) ( ) x y

−3 2 3 y 108
f(x) = − x− 3 x− 2 x+ 3( ) ( )2 ( )2 x y

−4 −3 2 y 576
x = −4 2 x = −3 2 x = 2 2
f(0) = 576
f(x) = x− 2 x+ 3 x+ 4( )2 ( )2 ( )2 x y

−3 0 1 y 0
x = −3 1 x = 0 1 x = 1 1
f(0) = 0
f(x) = −x x− 1 x+ 3( ) ( ) x y

−4 −2 0 y 0
x = −4 1 x = −2 1 x = 0 2
f(0) = 0
f(x) = −x x+ 2 x+ 42 ( ) ( ) x y

−4 0 2 y 0
x = −4 2 x = 0 1 x = 2 1
f(0) = 0
f(x) = x x− 2 x+ 4( ) ( )2 x y

−4 0 4 y 0
x = −4 1 x = 0 1 x = 4 2
f(0) = 0
f(x) = −x x− 4 x+ 4( )2 ( ) x y

−4 −3 2 y 288
x = −4 2 x = −3 2 x = 2 1
f(0) = 288
f(x) = − x− 2 x+ 3 x+ 4( ) ( )2 ( )2 x y

−4 −3 4 y −192
x = −4 1 x = −3 1 x = 4 2
f(0) = −192
f(x) = − x− 4 x+ 3 x+ 4( )2 ( ) ( ) x y

Answers re-solved independently by sympy from the printed problem; medium and hard items show the setup steps.


