
2(1) lim
3

2 9
2 + 2 3

= lim
3

( + 3)( 3)

( + 3)( 1)
= lim

3

3

1
=

3 3

3 1
=

6

4
=
3

2

2(2) lim
1 2 2 4

5 + 3 4
= lim

(1 2 2

4

4)
4

4

(5 + 3 )
= lim

1 4

4

2 2

3

1

5 + 1 3
=
0 0 1 1

0 + 0 3
=

3
=
1

3

2(3) lim 2 + 4 + 1 = lim
2 + 4 + 1

1
·

2 + 4 + 1 +
2 + 4 + 1 +

= lim
( 2 + 4 + 1) 2

2 + 4 + 1 +

= lim
(4 + 1) divide by = 2 for 0

= lim

( 2 + 4 + 1 + )

4 + 1
=

4 + 0

1 + ++ 00 1
=
4

2
2=

1 + 4  + 1 2 + 1

2(4) lim
16 16

= lim
16

4

( + 4)( 4)
= lim

16

1

+ 4
=

16

1

+ 4
=

1

8

2(5) lim
0
cos( + sin ) = cos lim

0
( + sin ) [by continuity] = c o s 0 =  1

1 (1) F (2) F (3) T (4) T (5) F (6) F (7) T (8) T (9) F (10) F     
(11) T (12) F (13) F (14) T (15) F (16) T (17) F (18) F

3(1) =
2 + 2

= 3 2 1 2 + 2 1 2 0 =
3

2
1 2 1

2
1 2 3 2 =

3

2

1

2

1
3

3(3) =
tan

1 + cos
0 =

(1 + cos ) sec2 tan ( sin )

(1 + cos )2
=
(1 + cos ) sec2 + tan sin

(1 + cos )2

3(2) = 2 sin 0 = 2(cos ) + (sin )(2 ) = ( cos + 2 sin )

3(4) = sin(cos ) 0 = cos(cos )( sin ) = sin cos(cos )

3(5) = ln( ln ) 0 =
1

ln
( ln )0 =

1

ln
· 1 + ln · 1 =

1 + ln

ln

Another method: = ln( ln ) = ln + ln ln 0 =
1
+

1

ln
· 1 = ln

ln

+ 1

3(6) ( ) = tan 2 0( ) = tan 2 · sec2 2 · 2 = 2 sec2(2 ) tan 2

3(7) ( ) =
1 +

0( ) =
1 +

(1 + )2
=
(1 + )2

3(8)
0
= · 1

cos
· ( sin ) + ln cos · 1= (cos ) ln = ln(cos ) = ln cos

0 = (cos ) (ln cos tan )

3(9) = 3 ln 0 = 3 ln (ln 3) ( ln ) = 3 ln (ln 3) · 1 + ln · 1 = 3 ln (ln 3)(1 + ln )

4  

T.lenovo
Rectangle



3(10) = arctan 0 =
1

2
(arctan ) 1 2 (arctan ) =

1

2 arctan (1 + 2)

3(11) 1
= (arcsin 2 )2 0 = 2(arcsin 2 ) · (arcsin 2 )0 = 2arcsin 2 ·

1 (2 )2
· 2 = 4 a

1

rcsi

4

n 2
2

3(12) = sin 1( ) 0 = 1 1 ( )2 · = 1 2

4(1) = 1 + 4 sin 0 = 1
2 (1 + 4 sin ) 1 2 · 4 cos =

2 cos

1 + 4 sin
.

At (0 1), 0 =
2

1
= 2, so an equation of the tangent line is 1 = 2( 0), or = 2 + 1.

The slope of the normal line is 1
2

, so an equation of the normal line is 1 = 1
2
( 0), or = 1

2
+ 1.

4(2) 2 + 4 + 2 = 13 2 + 4( 0 + · 1) + 2 0 = 0 + 2 0 + 2 + 0 = 0

2 0 + 0 = 2 0(2 + ) = 2 0 =
2

2 +
.

At (2 1), 0 =
2 2

4 + 1
=

4

5
, so an equation of the tangent line is 1 = 4

5
( 2), or = 4

5
+ 13

5
.

The slope of the normal line is 5
4

, so an equation of the normal line is 1 = 5
4
( 2), or = 5

4
3
2

.

5 (1) ( ) = 200 + 8 3 + 4  0( ) = 2 4 2 + 4 3 = 4 2(6 + ) = 0 when  = 6 and when  = 0 .
0( ) 0 6 [ 6= 0] and 0( ) 0 6, so is decreasing on ( 6) and is increasing

on ( 6 ), with a horizontal tangent at = 0.

(2) ( 6) = 232 is a local minimum value.

There is no local maximum value.

(4)

(3) 00( ) = 4 8  + 1 2 2 = 1 2 (4 + ) = 0 when  = 4 and when  = 0 .
00( ) 0 4 or 0 and 00( ) 0 4 0, so is

CU on ( 4) and (0 ), and is CD on ( 4 0). There are in ection

points at ( 4 56) and (0 200).



6(1) ( ) = 1 + + 2

3 5
= 1 2 + 1 2 + 3 2 ( ) = 2 1 2 + 2 3 2 + 2 5 2 +

6(2) ( ) =
5 4

4

+ 2
= 1+

2
3

2

2
+2

3+1

3 + 1
+ 1 =

1
2

2 1
2
+ 1

on (0 ) and ( ) = 1
2

2 1
2

= 1+2 3 ( ) =

+ 2 on ( 0)

6(3)Let = 2 + 1, so = 2 and = 1
2

. When = 0, = 1; when = 1, = 2. Thus,

1

0
( 2 + 1)5 =

2

1
5 1

2
= 1

2
1
6

6 2

1
= 1

12
(64 1) = 63

12
= 21

4
.

6(4)Let = 1 + tan , so = sec2 . When = 0, = 1; when =
4

, = 2. Thus,

0
(1 + tan )3 sec2 =

1
3 =

4
4
1
= 1

4
24 14

4 2 1 2
= 1

4
(16 1) = 15

4
.

6(5)Let = sin . Then = cos , so sin cos = 1 = 1 · 1
2

2 + = 1
2
(sin )2 + .

6(6)

+ 1
2 + 2

=

Let = 2 + 2 . Then = (2 + 2) = 2( + 1) and

1
2 = 1

2
ln | |+ = 1

2
ln 2 + 2 + .

6(8) Let = 2. Then = 2 , so
1 4

=
1

2 1 2
= 1

2
sin 1 + = 1

2
sin 1 2 + .

6(7)Let = 4 . Then = 4 and

4

0

1

16 + 2
=

1

0

1

16 + 16 2
· 4 =

1

4

1

0 1 + 2
=
1

4
tan 1

1

0

= 1
4
(tan 1 1 tan 1 0) = 1

4 4
0 =

16

6(9)
2

0

=
2

0

=
1

2

0

=
1 2 +

1 0 =
1
(1 2 )

6(10)Let = 5 + 1, so = 5 . When = 0, = 1; when = 3, = 16. Thus,

0 5 + 1
=

1

1 1

5
=
1

5
ln | |

3 16 16

1
=
1

5
(ln 16 ln 1) =

5

1
ln 16.

6(11)

cos

2 + sin
=

Let = 2 + sin . Then = cos , so

1
= ln | |+ = ln |2 + sin |+ = ln(2 + sin ) + [since 2 + sin 0].



7(1) ( ) = 0( ) = 10 sin + 3 cos ( ) = 10 cos + 3 sin + ( ) = 10 sin 3 cos + + .

(0) = 3 + = 0 and (2 ) = 3 + 2 + = 12 = 3 and = 6 . Thus,

( ) = 10 sin 3 cos + 6 + 3.

7(2) ( ) = 2 4 + 6 ( ) = 1
3
3 2 2 + 6 + ( ) = 1

12 3
4 2 3 + 3 2 + + . (0) = and

(0) = 0 = 0. (1) = 29
12 + and (1) = 20 = 211

12 . Thus, ( ) = 1
12

4 2
3
3 + 3 2 + 211

12 .

8 (a) Given: at noon, ship A is 150 km west of ship B; ship A is sailing east at 35 km h, and ship B is sailing north at 25 km h.

If we let be time (in hours), be the distance traveled by ship A (in km), and be the distance traveled by ship B (in km),

then we are given that = 35 km h and = 25 km h.

(b) Unknown: the rate at which the distance between the ships is changing at

4:00 PM. If we let be the distance between the ships, then we want to nd

when = 4 h.

(c)

(d) 2 = (150 )2 + 2 2 = 2(150 ) + 2

(e) At 4:00 PM, = 4(35) = 140 and = 4(25) = 100 = (150 140)2 + 1002 = 10,100.

So =
1
( 150) + =

10(35) + 100(25)

10,100
=

215

101
21 4 km h.

9 From the gure and given information, we have 2 + 2 = 2, = 0 15m s, and

= 0 2m s when = 3m. Differentiating implicitly with respect to , we get

2 + 2 = 2 2 + 2 = 0 = . Substituting the given

information gives us ( 0 15) = 3(0 2) = 4m. Thus, 32 + 42 = 2

2 = 25 = 5m.

10 Let be the length of the base of the box and the height. The volume is 32,000 = 2 = 32,000 2.

The surface area of the open box is = 2 + 4 = 2 + 4(32,000 2) = 2 + 4(32,000) .

So 0( ) = 2 4(32,000) 2 = 2 3 64,000 2 = 0 = 3 64,000 = 40. This gives an absolute minimum

since 0( ) 0 if 0 40 and 0( ) 0 if 40. The box should be 40× 40× 20.

11 The cylinder has volume = 2(2 ). Also 2 + 2 = 2 2 = 2 2, so

( ) = ( 2 2)(2 ) = 2 ( 2 3), where 0 .

0( ) = 2 2 3 2 = 0 = 3. Now (0) = ( ) = 0, so there is a

maximum when = 3 and 3 = ( 2 2 3) 2 3 = 4 3 3 3 .




