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EXERCISES SHEET 1
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1. 
[image: image1.wmf](

)

2

6

8

3

2

3

4

+

+

-

=

x

x

x

x

f

 on interval [-2 , 2]
Step 1:

[image: image2.wmf](

)

x

12

x

24

x

12

x

2

3

+

-

=

¢

f


Step 2:


[image: image3.wmf](

)

(

)

ï

î

ï

í

ì

=

+

-

=

Þ

=

Þ

=

+

-

×

Þ

=

+

-

Þ

=

¢

0

1

x

2

x

0

x

0

x

.

12

0

1

x

2

x

x

12

0

x

12

x

24

x

12

0

x

2

2

2

3

f



[image: image4.wmf](

)

0

1

1

4

2

c

a

4

b

2

2

=

´

´

-

-

=

×

×

-

=

D



[image: image5.wmf](

)

(

)

ï

ï

î

ï

ï

í

ì

=

´

+

-

-

=

×

D

-

-

=

=

´

-

-

-

=

×

D

-

-

=

Þ

1

1

2

0

2

a

2

b

x

1

1

2

0

2

a

2

b

x


Thus 
[image: image6.wmf](

)

0

=

¢

x

f

 has 2 solutions: 
[image: image7.wmf]1

x

and

0

x

=

=

  (2 critical values)
Step 3:

To the left of 
[image: image8.wmf]0

x

=

:

[image: image9.wmf](

)

0

x

<

¢

f


Between 
[image: image10.wmf]0

x

=

 and 
[image: image11.wmf]1

x

=

:

[image: image12.wmf](

)

0

x

>

¢

f


To the right of 
[image: image13.wmf]1

x

=

:

[image: image14.wmf](

)

0

>

¢

x

f


Step 4:


[image: image15.wmf](

)

12

x

48

x

36

x

f

2

+

-

=

¢

¢


Step 5:


[image: image16.wmf](

)

0

12

x

48

x

36

0

x

f

2

=

+

-

Þ

=

¢

¢



[image: image17.wmf](

)

576

12

36

4

48

c

a

4

b

2

2

=

´

´

-

-

=

×

×

-

=

D


BEng Foundation Year  /  Term 3  /  Answers to Exercises sheet 1


[image: image18.wmf](

)

(

)

ï

ï

î

ï

ï

í

ì

=

´

+

-

-

=

×

D

-

-

=

=

=

´

-

-

-

=

×

D

-

-

=

Þ

1

36

2

576

48

a

2

b

x

33

.

0

3

1

36

2

576

48

a

2

b

x


Thus 
[image: image19.wmf](

)

0

x

=

¢

¢

f

 has 2 solutions: 
[image: image20.wmf]1

x

and

33

.

0

x

=

=


Step 6:

To the left of 
[image: image21.wmf]33

.

0

x

=

:

[image: image22.wmf](

)

0

x

>

¢

¢

f


Between 
[image: image23.wmf]33

.

0

x

=

 and 
[image: image24.wmf]1

x

=

:

[image: image25.wmf](

)

0

x

<

¢

¢

f


To the right of 
[image: image26.wmf]1

x

=

:

[image: image27.wmf](

)

0

x

>

¢

¢

f


Table summary:

	Values of x
	

	Sign of 
[image: image28.wmf]f

¢


	

	Sign of 
[image: image29.wmf]f

¢

¢


	

	Variation of

f
	




[image: image30.png]Home.

Bookl - Microsoft Excel

& cut
. 43 Copy.
1 Fomat painter

General

Normal

Neutral

Bad

Calculation

Check Cell

I o [ e g7

Insert Delete Format Sort& Finda
- - - || 2Cer Fiter- Select

e @)_] 10




BEng Foundation Year  /  Term 3  /  Answers to Exercises sheet 1

2. 
[image: image31.wmf](

)

x

x

x

x

f

324

72

4

2

3

+

-

=

on interval [0 , 12]
Step 1:

[image: image32.wmf](

)

324

x

144

x

12

x

2

+

-

=

¢

f


Step 2:


[image: image33.wmf](

)

0

324

x

144

x

12

0

x

2

=

+

-

Þ

=

¢

f



[image: image34.wmf](

)

5184

324

12

4

144

c

a

4

b

2

2

=

´

´

-

-

=

×

×

-

=

D



[image: image35.wmf](

)

(

)

ï

ï

î

ï

ï

í

ì

=

+

=

´

+

-

-

=

×

D

-

-

=

=

-

=

´

-

-

-

=

×

D

-

-

=

Þ

9

24

72

144

12

2

5184

144

a

2

b

x

3

24

72

144

12

2

5184

144

a

2

b

x


Thus 
[image: image36.wmf](

)

0

=

¢

x

f

 has 2 solutions: 
[image: image37.wmf]9

x

and

3

x

=

=

  (2 critical values)

Step 3:

To the left of 
[image: image38.wmf]3

x

=

:

[image: image39.wmf](

)

0

>

¢

x

f


Between 
[image: image40.wmf]3

x

=

 and 
[image: image41.wmf]9

x

=

:

[image: image42.wmf](

)

0

<

¢

x

f


To the right of 
[image: image43.wmf]9

x

=

:

[image: image44.wmf](

)

0

>

¢

x

f


Step 4:


[image: image45.wmf](

)

144

x

24

x

-

=

¢

¢

f


Step 5:


[image: image46.wmf](

)

6

24

144

x

0

144

x

24

0

x

=

=

Þ

=

-

Þ

=

¢

¢

f




Step 6:

To the left of 
[image: image47.wmf]6

x

=

:

[image: image48.wmf](

)

0

<

¢

¢

x

f


To the right of 
[image: image49.wmf]6

x

=

:

[image: image50.wmf](

)

0

>

¢

¢

x

f


BEng Foundation Year  /  Term 3  /  Answers to Exercises sheet 1
Table summary:

	Values of x
	

	Sign of 
[image: image51.wmf]f

¢


	

	Sign of 
[image: image52.wmf]f

¢

¢


	

	
Variation of

f
	




[image: image53.png]Home.

Bookl - Microsoft Excel

& cut
. 43 Copy.
1 Fomat painter

General

Normal

Neutral

Bad

Calculation

Check Cell

I o [ e g7

Insert Delete Format Sort& Finda
- - - || 2Cer Fiter- Select





BEng Foundation Year  /  Term 3  /  Answers to Exercises sheet 1
3. 
[image: image54.wmf](

)

5

6

6

2

2

3

+

+

+

=

x

x

x

x

f

 on interval [-3 , 1]
Step 1:

[image: image55.wmf](

)

6

x

12

x

6

x

2

+

+

=

¢

f


Step 2:


[image: image56.wmf](

)

0

6

x

12

x

6

0

x

2

=

+

+

Þ

=

¢

f



[image: image57.wmf]0

6

6

4

12

c

a

4

b

2

2

=

´

´

-

=

×

×

-

=

D



[image: image58.wmf]ï

ï

î

ï

ï

í

ì

-

=

´

+

-

=

×

D

-

-

=

-

=

´

-

-

=

×

D

-

-

=

Þ

1

6

2

0

12

a

2

b

x

1

6

2

0

12

a

2

b

x


Thus 
[image: image59.wmf](

)

0

=

¢

x

f

 has 1 solution: 
[image: image60.wmf]1

x

-

=

  (1 critical value)

Step 3:

To the left of 
[image: image61.wmf]1

x

-

=

:

[image: image62.wmf](

)

0

>

¢

x

f


To the right of 
[image: image63.wmf]1

x

-

=

:

[image: image64.wmf](

)

0

>

¢

x

f


Step 4:


[image: image65.wmf](

)

12

x

12

x

+

=

¢

¢

f


Step 5:


[image: image66.wmf](

)

1

12

12

x

0

12

x

12

0

x

-

=

-

=

Þ

=

+

Þ

=

¢

¢

f




Step 6:

To the left of 
[image: image67.wmf]1

x

-

=

:

[image: image68.wmf](

)

0

<

¢

¢

x

f


To the right of 
[image: image69.wmf]1

x

-

=

:

[image: image70.wmf](

)

0

>

¢

¢

x

f


BEng Foundation Year  /  Term 3  /  Answers to Exercises sheet 1
Table summary:

	Values of x
	

	Sign of 
[image: image71.wmf]f

¢


	

	Sign of 
[image: image72.wmf]f

¢

¢


	

	Variation of

f
	




[image: image73.png]Home.

Bookl - Microsoft Excel

& cut
. 43 Copy.
1 Fomat painter

General

Normal

Neutral

Bad

Calculation

Check Cell

I o [ e g7

Insert Delete Format Sort& Finda
- - - || 2Cer Fiter- Select





BEng Foundation Year  /  Term 3  /  Answers to Exercises sheet 1
4. 
[image: image74.wmf](

)

3

15

24

10

4

5

6

+

+

+

=

x

x

x

x

f

 on interval [-2 , 1]
Step 1:

[image: image75.wmf](

)

3

4

5

x

60

x

120

x

60

x

+

+

=

¢

f


Step 2:


[image: image76.wmf](

)

(

)

ï

î

ï

í

ì

=

+

+

=

Þ

=

Þ

=

+

+

×

Þ

=

+

+

Þ

=

¢

0

1

x

2

x

0

x

0

x

.

60

0

1

x

2

x

x

60

0

x

60

x

120

x

60

0

x

2

3

2

3

3

4

5

f



[image: image77.wmf]0

1

1

4

2

c

a

4

b

2

2

=

´

´

-

=

×

×

-

=

D



[image: image78.wmf]ï

ï

î

ï

ï

í

ì

-

=

´

+

-

=

×

D

-

-

=

-

=

´

-

-

=

×

D

-

-

=

Þ

1

1

2

0

2

a

2

b

x

1

1

2

0

2

a

2

b

x


Thus 
[image: image79.wmf](

)

0

=

¢

x

f

 has 2 solutions: 
[image: image80.wmf]0

x

,

1

x

=

-

=

   (2 critical values)
Step 3:

To the left of 
[image: image81.wmf]1

x

-

=

:

[image: image82.wmf](

)

0

<

¢

x

f


Between 
[image: image83.wmf]1

x

-

=

 and 
[image: image84.wmf]0

=

x

:

[image: image85.wmf](

)

0

<

¢

x

f


To the right of 
[image: image86.wmf]1

x

-

=

:

[image: image87.wmf](

)

0

>

¢

x

f


Step 4:


[image: image88.wmf](

)

2

3

4

x

180

x

480

x

300

x

+

+

=

¢

¢

f


Step 5:


[image: image89.wmf](

)

(

)

0

3

x

8

x

5

x

60

0

x

180

x

480

x

300

0

x

2

2

2

3

4

=

+

+

×

Þ

=

+

+

Þ

=

¢

¢

f



[image: image90.wmf]ï

î

ï

í

ì

=

+

+

=

Þ

=

Þ

0

3

x

8

x

5

0

x

0

x

.

60

2

2


BEng Foundation Year  /  Term 3  /  Answers to Exercises sheet 1

[image: image91.wmf]4

3

5

4

8

c

a

4

b

2

2

=

´

´

-

=

×

×

-

=

D



[image: image92.wmf]ï

ï

î

ï

ï

í

ì

-

=

´

+

-

=

×

D

-

-

=

-

=

´

-

-

=

×

D

-

-

=

Þ

6

.

0

5

2

4

8

a

2

b

x

1

5

2

4

8

a

2

b

x


Thus 
[image: image93.wmf](

)

0

x

=

¢

¢

f

 has 3 solutions: 
[image: image94.wmf]0

x

,

6

.

0

x

,

1

x

=

-

=

-

=


Step 6:

To the left of 
[image: image95.wmf]1

x

-

=

:

[image: image96.wmf](

)

0

>

¢

¢

x

f


Between 
[image: image97.wmf]1

x

-

=

 and 
[image: image98.wmf]6

.

0

x

-

=

:

[image: image99.wmf](

)

0

<

¢

x

f


Between 
[image: image100.wmf]6

.

0

x

-

=

 and 
[image: image101.wmf]0

x

=

:

[image: image102.wmf](

)

0

>

¢

¢

x

f


To the right of 
[image: image103.wmf]0

x

=

:

[image: image104.wmf](

)

0

>

¢

¢

x

f


Table summary:
	Values of x
	

	Sign of 
[image: image105.wmf]f

¢


	

	Sign of 
[image: image106.wmf]f

¢

¢


	

	Variation of

f
	



[image: image107.png]Home.

Bookl - Microsoft Excel

& cut
. 43 Copy.
1 Fomat painter

General

Normal

Neutral

Bad

Calculation

Check Cell

I o [ e g7

Insert Delete Format Sort& Finda
- - - || 2Cer Fiter- Select





BEng Foundation Year  /  Term 3  /  Answers to Exercises sheet 1
5. 
[image: image108.wmf](

)

(

)

(

)

5

1

2

-

+

=

x

x

x

f

 on interval [-3 , 5] 

[image: image109.wmf](

)

(

)

(

)

(

)

5

x

1

x

1

x

x

-

+

+

=

Þ

f



[image: image110.wmf](

)

(

)

(

)

5

x

1

x

2

x

x

2

-

+

+

=

Þ

f



[image: image111.wmf](

)

5

x

x

10

x

2

x

5

x

x

2

2

3

-

+

-

+

-

=

Þ

f



[image: image112.wmf](

)

5

x

9

x

3

x

x

2

3

-

-

-

=

Þ

f


Step 1:

[image: image113.wmf](

)

9

x

6

x

3

x

2

-

-

=

¢

f


Step 2:


[image: image114.wmf](

)

0

9

x

6

x

3

0

x

2

=

-

-

Þ

=

¢

f



[image: image115.wmf](

)

(

)

144

9

3

4

6

c

a

4

b

2

2

=

-

´

´

-

-

=

×

×

-

=

D



[image: image116.wmf](

)

(

)

ï

ï

î

ï

ï

í

ì

=

+

=

´

+

-

-

=

×

D

-

-

=

-

=

-

=

´

-

-

-

=

×

D

-

-

=

Þ

3

6

12

6

3

2

144

6

a

2

b

x

1

6

12

6

3

2

144

6

a

2

b

x


Thus 
[image: image117.wmf](

)

0

=

¢

x

f

 has 2 solutions: 
[image: image118.wmf]3

x

,

1

x

=

-

=

   (2 critical values)

Step 3:

To the left of 
[image: image119.wmf]1

x

-

=

:

[image: image120.wmf](

)

0

>

¢

x

f


Between 
[image: image121.wmf]1

x

-

=

 and 
[image: image122.wmf]3

x

=

:

[image: image123.wmf](

)

0

<

¢

x

f


To the right of 
[image: image124.wmf]3

x

=

:

[image: image125.wmf](

)

0

>

¢

x

f


Step 4:


[image: image126.wmf](

)

6

x

6

x

-

=

¢

¢

f


Step 5:


[image: image127.wmf](

)

1

x

0

6

x

6

0

x

=

Þ

=

-

Þ

=

¢

¢

f


Thus 
[image: image128.wmf](

)

0

x

=

¢

¢

f

 has 1 solution: 
[image: image129.wmf]1

x

=


Step 6:

To the left of 
[image: image130.wmf]1

x

=

:

[image: image131.wmf](

)

0

x

<

¢

¢

f


To the right of 
[image: image132.wmf]1

x

=

:

[image: image133.wmf](

)

0

>

¢

¢

x

f


BEng Foundation Year  /  Term 3  /  Answers to Exercises sheet 1
Table summary:
	Values of x
	

	Sign of 
[image: image134.wmf]f

¢


	

	Sign of 
[image: image135.wmf]f

¢

¢


	

	
Variation of

f
	




[image: image136.png]Home.

Bookl - Microsoft Excel

& cut
. 43 Copy.
1 Fomat painter

General

Normal

Neutral

Bad

Calculation

Check Cell

I o [ e g7

Insert Delete Format Sort& Finda
- - - || 2Cer Fiter- Select





concave


up (





concave


up (





10





y





2





2.4





3





138





concave


down (





0





+





+





(





+





10





0





+





(





+





+





0





2





(2





0





0.33





1





138





concave


up (





2.4





3





0.33





1





2





x





(2





0





2





9





6





3





0





12





0





(





+





+





(





0





432





+





+





(





(





0





concave


down (





0





0





216





432





concave


down (





concave


up (





concave


up (





y





x





0





0





3





6





9





12





432





216





-1





+





1





0





-3





0





1





+





+





(0.6





0





1





+





(





(





0





concave


down (





-13





19





(0.6





3





0





0





concave


up (





(2





y





(3





19





1





(13





-1





3





(1





or





x





(1





(





(2





(





115





3





0





(





+





0





52





+





+





3.54





3





concave


up (





4





0





52





4





concave


up (





115





concave


up (





concave


down (





3.54





or





y





x











(3





(1





1





3





5





+





0





0





+





(





(





(32





0











(





+





0





(





+





y





(32





0





(16





concave


down (





concave


up (





concave


up (





concave


down (





3





x











(1





(16





(32





(3





0





5





1








2

_1335698594.unknown

_1335702286.unknown

_1335702391.unknown

_1335702563.unknown

_1335704934.unknown

_1335705269.unknown

_1335705288.unknown

_1335705334.unknown

_1335705420.unknown

_1335705433.unknown

_1335705388.unknown

_1335705313.unknown

_1335705282.unknown

_1335704982.unknown

_1335705223.unknown

_1335704970.unknown

_1335704758.unknown

_1335704785.unknown

_1335704679.unknown

_1335704729.unknown

_1335702528.unknown

_1335702549.unknown

_1335702554.unknown

_1335702541.unknown

_1335702491.unknown

_1335702516.unknown

_1335702471.unknown

_1335702362.unknown

_1335702376.unknown

_1335702385.unknown

_1335702368.unknown

_1335702314.unknown

_1335702324.unknown

_1335702300.unknown

_1335700097.unknown

_1335700153.unknown

_1335702260.unknown

_1335702275.unknown

_1335702245.unknown

_1335700112.unknown

_1335700133.unknown

_1335699913.unknown

_1335700051.unknown

_1335700027.unknown

_1335699869.unknown

_1335699890.unknown

_1335698602.unknown

_1335680749.unknown

_1335698121.unknown

_1335698451.unknown

_1335698495.unknown

_1335698527.unknown

_1335698458.unknown

_1335698436.unknown

_1335698445.unknown

_1335698392.unknown

_1335681413.unknown

_1335697995.unknown

_1335698080.unknown

_1335697981.unknown

_1335680833.unknown

_1335680856.unknown

_1335680788.unknown

_1335680830.unknown

_1335680779.unknown

_1335680342.unknown

_1335680469.unknown

_1335680710.unknown

_1335680727.unknown

_1335680522.unknown

_1335680385.unknown

_1335680416.unknown

_1335680347.unknown

_1335680352.unknown

_1335680159.unknown

_1335680304.unknown

_1335680327.unknown

_1335680196.unknown

_1304506162.unknown

_1335679998.unknown

_1335680137.unknown

_1304506637.unknown

_1304506646.unknown

_1304506230.unknown

_1304502278.unknown

_1304506006.unknown

_1304502292.unknown

_1304501952.unknown

_1304501966.unknown

_1301907094.unknown

_1303136020.unknown

_1304501872.unknown

_1303136007.unknown

_1301903405.unknown

_1301903445.unknown

_1301903688.unknown

_1301903328.unknown

