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Calculus Practice: Use Derivatives to Analyze Functions 9a

For each problem, find the open intervals where the function is concave up and concave down.

W

1) f(x)=(7x-21)
A) Concave up: (—oo, 1), (1, oo) Concave down: No intervals exist.
B) Concave up: No intervals exist. Concave down: (—oo, 3), (3, oo)
C) Concave up: No intervals exist. Concave down: (—oo, 12), (12, oo)
D) Concave up: (—oo, 3), (3, oo) Concave down: No intervals exist.

1
2) f(x)=—(-6x+24)*
A) Concave up: (—oo, 2) Concave down: (2, oo)
B) Concave up: No intervals exist. Concave down: (—oo, 4)
C) Concave up: (—00, 3) Concave down: (3, 00)
D) Concave up: (—oo, 4) Concave down: No intervals exist.

A) Concave up: (1, oo) Concave down: ( 00, 1)
B) Concave up: ( 0, 1) Concave down: ( ,oo)
C) Concave up: (4, oncave down: (— o0, 4)

) C
1 1
D) Concave up: ( 00 E) Concave down: (g, oo)
1 Bl 2
4) y:—g(x+4)3 +2(x+4)3 +1

A) Concave up —24 Concave down: ( 24,—16), (—16, oo)
B) Concave up: ( -2, — ) ( ) Concave down: (—oo, —2)

C) Concave up: ( 6, 4 ( ) Concave down: ( —6)
D) Concave up: ( 0, ) Concave down: ( 6, —4), (—4, oo)

5) f(x):—sec (2X); [-m, 7]

A) Concave up: —E, 0), (E, TE) Concave down: (—n, —E), (O, E)
2 2 2
T

2
B) Concave up: |- E) Concave down: ( T, —E), (E, Tt)
2’2 2)\2
C) Concave up: —3—n,—£),(n, 3 ) Concave down: (—n,—3—n),( T E) (3_n )
4/ \4 4 4 4’ 4 4

4
D) Concave up: —E, 0), (E, TE), (—TE, —E), (E, Tt) Concave down: ( ) ( E) (— E, £)
2 2 2)\2 2 22

-1-
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6) f(x) =-2sin (2X); [-m, ]

A) Concave up:
B) Concave up:
C) Concave up:

D) Concave up:

—E, E) Concave down: (—n, —E) (E ﬂ)
2 2
,0 ,(E n) Concave down: ( — ) ( E)
2 2
—m—ﬂ) (O E) Concave down: ( ) ( )
2 2
-, _3_7[)’ (_E _E), (O, E), (n ) 3 ) Concave down: ( 3—TC, _E), (_ E’ 0), (E, E)’ (3_“’ n\
4 2 4 4)\2° 4 47 2)\ 4 4’2\ 4’

7) f(x) = 2tan (2X); [-m, 7]

A) Concave up:

B) Concave up:

C) Concave up:

D) Concave up:

I E) Concave down: ( n,—E), (E, TE)
2’2 2/ \2
—3—n, —E), (— E, 0), (E, E), (3_ch n) Concave down: (—n, —3—n), (— E, —E), (
4 2 4 42 4 4 2 4
—n,—3—ﬂ), (— E), (0, E),(ﬂ, 3n ) Concave down: ( 3—n,—£), (—E,O
4 4 4)\2° 4 4 2 4

i
2’
—E, O) ( ) Concave down: ( n,—E), (0, E)
2 2 2

8) f(x) =—cos (2X); [-mt, 7]

A) Concave up:
B) Concave up

C) Concave up:

D) Concave up: |-

3n n w)\ (3¢® 3t m\ (m 3=
-n,———|,|—— —|,|— n] Concave down: |-—, ——|,|—, —
4 4’'\ 4 4 4/ \4" 4

4’
: (—n, 0), (—n, E) (E n) Concave down: (O, n), (— E, E)
2)\2 2 2

- E), (E, n) Concave down: (— = E)
)\ 2 22

) Concave down: (—n, —g), (

N |2

T
25

9) y=cot (X); [-m, ]

A) Concave up:
B) Concave up:
C) Concave up:

D) Concave up:

10) f(x)=—2csc (x); [-
A) Concave up: (-, 0

B) Concave up:
C) Concave up:

D) Concave up:

—TE,—E), (0 n) Concave down: ( E, 0), (E, n)
2 2 2 2
H
2
,ﬂ), (—R,—E), (E, ) Concave down: (—n,—i), ((), E), (_E, E)
2)\2 2 2 272
( =) (o
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=
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ncave dow

Co n: (0, =
T 2 e 2
o )( 23] cmemsaon( S0} o} -5 5

RY A/ 3n T 1w (3x
-7 Concave down: (-, ——|, |-—, —|,|—., &
44 4 >, 4\ 4 af\4
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Calculus Practice: Use Derivatives to Analyze Functions 9a

For each problem, find the open intervals where the function is concave up and concave down.

W

1) f(x)=(7x-21)
A) Concave up: (—oo, 1), (1, oo) Concave down: No intervals exist.

*B) Concave up: No intervals exist. Concave down: (—oo, 3), (3, oo)
C) Concave up: No intervals exist. Concave down: (—oo, 12), (12, oo)
D) Concave up: (—oo, 3), (3, oo) Concave down: No intervals exist.

1
2) f(x)=—(-6x+24)*
A) Concave up: (—oo, 2) Concave down: (2, oo)
B) Concave up: No intervals exist. Concave down: (—oo, 4)
C) Concave up: (—00, 3) Concave down: (3, 00)
*D) Concave up: (—oo, 4) Concave down: No intervals exist.

*A) Concave up: (1, oo) Concave down: ( o0, 1)
B) Concave up: ( 0, 1) Concave down: ( ,oo)
C) Concave up: (4, oncave down: (— o0, 4)

) C
1 1
D) Concave up: ( 00 E) Concave down: (g, oo)
1 Bl 2
4) y:—g(x+4)3 +2(x+4)3 +1

A) Concave up —24 Concave down: ( 24,—16), (—16, oo)
B) Concave up: ( -2, — ) ( ) Concave down: (—oo, —2)

C) Concave up: ( 6, 4 ( ) Concave down: ( —6)
*D) Concave up: ( ) Concave down: ( 6, —4), (—4, oo)

5) f(x):—sec (2X); [-m, 7]

, 0), (E, TE) Concave down: (—n, —E), (O, E)
2 2 2

B) Concave up: |-—, %) Concave down: (—Tt, —g), (%’ n)

A) Concave up: |—

3 w3

W o

*C) Concave up: |-

4
E, 0), (E, TE), (—Tc,—z), (E, TE) Concave down: (
2 2 2 2

-1-

D) Concave up: |-

T T\ [m 3n 3n T 3n
Sl N fat Concave down: |-, ——|, |-—, — |, [—
4/ \4° 4 4 4 4\ 4”

Ho3hEs)

t\)|:l
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6) f(x) =-2sin (2X); [-m, ]
A) Concave up: —E, E) Concave down (—n —E) (£ n)
22 2
B) Concave up: —E, 0}, (E n) Concave down: ( - ) ( E)
2 2 2
i i
*C) Concave up: |-, —5) (O 5) Concave down: ( ) ( )
D) Concave up: | —m, _3_TE)7 (_E _£)5 (O) E)a (TE 5 3 ) Concave down: ( 3_TC, _E), (_ E, 0)7 (_, E)a (3_1-[; TE\
4 27 4 4)0\27 4 47 2 4 472\ 4",
7) f(x) = 2tan (2X); [-m, 7]
A) Concave up: I E) Concave down: ( —T, —E), (E, TE)
2’2 2/ \2
B) Concave up: —3—n, —E), (— E, 0), (E, E), (3_ch n) Concave down: (—n, —3—n), (— E, _r , (0, E), (E, 3—n)
4 2 4 42 4 4 2 4 4)\2 4
3n U | (n 3n 3 T i n | (3%
*C) Concave up: |-, — A=——1,10,—, |—, Concave down: |[——, —— |, [-—, 0}, | — —), | — =
4 2 4 4)\2 4 2 4 4 2 4
D) Concave up: —g, O) ( ) Concave down: ( T, —g), (0, g)
8) f(x) =—cos (2X); [-mt, 7]
*A) Concave up: (—Tt _3_71), (—£ E) (3_75’ n) Concave down: (— 3_71:, — E), (E, 3_71)
4 4 4 4 4/ \4 4
B) Concave up: (—n, 0), (—n, E) (E n) Concave down: (O, n), (— E, E)
2)\2 22
C) Concave up: |-, — E), (E, n) Concave down: (— E, E)
2/ \2 22
D) Concave up: —E, E) Concave down: (—n, —E), (E, n)
2°2 2/ \2
9) y=cot(x); [, ]
*A) Concave up: |-, —E), (0 7T) Concave down: ( E, 0), (E, TE)
2 2 2 2
B) Concave up: I E) Concave down: (—TE, —E), (E, TE)
272 2/ \2
C) Concave up: —E, O), (E, n), (—n, — E), (E, ) Concave down: (—n — —), (O, E), (— E, E)
2 2 2/ \2 2 22
D) Concave up: —E, 0), (E ) Concave down: ( —T, —E), (O, £)
2 2 2 2
]

10) f(x)=—2csc (x); [
*A) Concave up: (—n,

-m, T

0) Concave down: (O, Tc)

B) Concave up: (-, — 3“) ( z n) (O n)’(n’ 3n) Concave down: ( n,—ﬁ), (—E, 0), (E, E), (3_119 n)
2 4 2 4 4 2)\4
C) Concave up: |-m, ), (O, ) ( ) Concave down: ( n, O), (E, n), ( T, —E), (E, n)
2 2 2)\2
D) Concave up: ——n,——), (£ _n) Concave down: ( -, _3_n)’ (—E, E), (3_7:5 n)
4 4)\4 4 e 4 4 4
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