
 

 

Mathematics.   

Don´t use a calculator. 
 

 

1. Factorize .8125 2 x   (Write the expression as a product.) 
 

 

2. Factorize .441 2xx   
 

 

3. Factorize .644 4x  
 

 

4. Factorize .692 akkka   
 

 
 

5. Factorize .10812 3 aa   
 

 
 

6. Factorize .2 2234 yxyxx   
 

 

7. Factorize .5,022 2  xx  
 

 
 

8. Simplify ))(( xhxxhx   
 

 

9. Simplify 2
3
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10. Simplify 
24
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11. Simplify 
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12. Simplify 
1

41

1

2

2 


 xxx
 

 
 

 

13. Simplify 
ba

ba
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14. Simplify  

y

y
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1
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15. Simplify   

3
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3
2
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16. Factorize .123  xxx  
 

 

 
 

17. 

 

 
 

Simplify 
1

1

2

23





x

xxx
 

 
 

18. Solve the equation .0322  xx  
 

 

 

 

 



 

 
 

19. Solve the equation .02 2  xx  
 

 

20. Solve the equation .0235 2  xx  
 

 
 

21. Solve the equation .02137 2  xx  
 

 

22. Solve the equation .0265 2  xx  
 

 

23. Solve the equation 113  xx  
 

 

24. Solve the equation 04845 2  xx  
 

 

25. Factorize the polynomial 24845)( xxxp    
 

26. Solve the inequality .6312  x  
 

 

27. Solve the inequality .04845 2  xx  
 

 

28. Solve the inequality .0652  xx  
 

 

29. Solve the inequality .028 2  xx  
 

 

30. Solve the inequality .0
1

)3(2






x

xx
 

 
 

31. Solve the inequality  x
x

x
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1

32
  

 

 

32. Solve the inequality .
1

2

1

xx



 

 
 

33. Solve the inequality .
2

11




xx
 

 
 

34. Solve the inequality .
2

11

2

1




 xxx
 That is to find the x-values solving the two inequalities  

 

xx

1
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1
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xx
 

 
 

35. Factorize .123  xxx  
 

 

36. Solve the inequality .123  xxx  
 

 

37. Simplify 82  .          (Remember; do not use a calculator.) 
 

 

38. Simplify 5,09 .  
 

 

39. Simplify 98249  .  
 

 

40. Simplify 3225,0 .  
 

 

41. Simplify 5/232 .  
 

 

42. Simplify 
4/7

4,0

16

32


.  

  

 



 

 
 

43. Simplify   25,0
04,0


  

 
 

44. Simplify 3 10 .  
 

 

45. Simplify 
 
 33,0

10
2,1

2

82 
. 

 

 
 

46. Simplify 2)333( xxx  . 
 

 

47. Solve the equation 98)222( 211   xxx . 
 

 

48. Simplify 
 

.
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5/13

5 234,0

x

xx 
 

 

 

49. Simplify  
ba

ba

x

xx
23

33 )(
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50. Solve the equation .1 hxh   
 

 

51. Solve the equation 0)()( 3/13/2   baxbaxax  
 

52. Simplify 2ln8ln            (Kom ihåg att inte använda räknare.) 
 

53. Simplify 2ln8ln    
 

 

 

54. Simplify 
2

1
ln2ln8ln8ln    

 

 

55. Simplify 
17

18
ln

18

17
ln    

 

 

56. Simplify 
17

9
ln

18

17
ln    

 
 

57. Simplify xxx 2lnlnln 2   
 

 

58. Find  
y

x
   when   yx ln1ln   

 

59. Solve the equation 2ln31ln x  
 

60. Solve the equation xx 2lnln2   
 

61. Solve the equation 12ln3lnln2 x  
 

 

62. Solve the equation xx ln1ln 2   
 

63. Solve the equation .75,0ln)1ln()1ln(  xx  
 

 

64. Solve the equation 113  xx  
 

65. Find the equation for the straight line passing through the points  (-2; 4) and (6; - 2). 
 

66. Find the equation for the straight line passing through the point  (4; 1) and is parallel the line to 

the line 0432  xy  
 

  



 

 
 

67. Solve the system of equations  
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yx

yx
 

 

 

68. Solve the system of equations  








650150100

1810450230

qp

qp
 

 
 
 

69. Solve the system of equations  
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132

zyx

zyx
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70. Find the derivative of 
97)( xxf   

 
 

71. Find the derivative of  
nxxf )(  

 
 

72. Find the derivative of  xxf )(  
 

 

73. Find the derivative of  5)( xxf   
 

 

74. Find the derivative of  xxf )(  
 

 

75. Find the derivative of  
xexf )(  

 
 

76. Find the derivative of  
xexf 32)(   

 
 

77. Find the derivative of  xexxf 65 34)(   
 

 

78. Find the derivative of  
3387)( xxexf   

 
 

79. Find the derivative of  17)5()(  xxf  
 

 

80. Find the derivative of  17)5()(  xxf  
 

 

81. Find the derivative of  172 )5()(  xxf  
 

 

82. Find the derivative of  172 )5()(  xxf  
 

 

83. Find the derivative of  
17 2 5)(  xxf  

 

84. Find the derivative of  xxf ln)(   
 

 

85. Find the derivative of  )1ln()( 7  xxxf  
 

 

86. Find the derivative of  )1ln()( 2xxf   
 

 

87. Find the derivative of   421ln)( xxxf   

 

88. Find the derivative of  xxxxf ln)(   
 

 

89. Find the derivative of  
3 421)( xxf   

 
 

90. Find the derivative of  
3 421ln)( xxf   

 
 

 



 
 

91. Find the derivative of  )1ln()( 23 2

xexf x    
 

 

92. Find the derivative of  
21

)(
x

x
xf


  

 

 

93. Find the derivative of  
1

1
)(

2

2






x

x
xf  

 

 

94. Find the derivative of  
22 )1(

4
)(




x

x
xf  

 

 

 

  

95. Consider the function  6)( 2  xxxf   having the domain 23  x  
 

a) Give the global maximum and minimum of the function. 
 

b) Give the range of the function. 

  

96. Consider the function   
xxexf )(  having the domain 21  x  

 

a) Give the global maximum and minimum of the function. 
 

b) Give the range of the function. 

  
 

97. Consider the function  6)( 2  xxxf  
 

a) Give the largest possible domain to the function. 
 

b) Find any zeros to the function, i.e. x-values where .0)( xf  
 

c) Find the functions stationary points, i.e. x-values where whewre the derivative is zero. 
 

d) Find the intervals where the function is increasing and where it is decreasing.  
 

e) Classify the stationary points, i,e find any local minimum or maximum. 
 

f) Find the intervals where the function is concave and convex. 
 

g) Give any points of inflection. 
 

h) Give the range of the function. 
 

i) Sketch the graph. 

  
 

98. Consider the function   xxxxf 96)( 23    and answer questions 97. a) – i).  

  
 

99. Consider the function   
xxexf )(   and answer questions 97. a) – i).  

  
 

100. Consider the function   
2

2

1

)1(
)(

x

x
xf




   and answer questions 97. a) – i). 

  
 

101. Consider the function   
2

ln
)(

x

x
xf    and answer questions 97. a) – i). 

 

 

 

 



 

 

Answers. 
 

      
 

1. )95)(95(  xx  
 

2. 2)21( x  
 

3. )21)(21)(41(4 2 xxx   
      

4. 2)3( ak  5. )3)(3(12  aaa  6. 22 )( yxx   
      

7. 2)12(5,0 x  8. h  9. 1a  

      
 

10. 
2

1




a
 

 

11. 
 

1  
 

12. 
)1(

1





xx

x
 

      
 

13. 
ab

1
  

 

14. 
3

1
 

 

15. 
a

a3
 

      

16. )1)(1( 2  xx  17. 1x  18. 11 x      32 x  
  

 

    

19. 11 x      22 x  20. 11 x      5,22 x  21. 7/11 x      22 x  
      

 

22. 
5

193
1


x

5

193
2


x  

 

23. 

 

5x  

 

24. 

 

5,41 x      5,22 x  

      

25. )5,2)(5,4(4)(  xxxp  26. 2x  27. 5,45,2  x  
      

28. 32  x  29. 2x      4x  30. 1x      30  x  
      

31. 10  x      2x  32. 10  x      2x  33. 0x      2x  
      

34. 2x  35. )1)(1( 2  xx  36. 1x  

      

37. 4  38. 3/1  39. 21  
      
 

40. 2  
 

41. 
 

4  
 

42. 
92  

      
 

43. 5  
 

44. 
6/110  

 

45. 1  
      
 

46. 
223 x  47. 5,1x  48. x  

      
 

49. 
bax 36   

 

50. 
hhx /1)1(   

 

51. abx 2/  
      

52. 2ln4  53. 2ln2  54. 0  
      

55. 0  56. 2ln  57. 2ln  
      

58. e  59. 8/e  60. 2x  
      

61. 6x  62. ex   63. 5,01 x      5,02 x  
      

64. 5x  65. 5,275,0  xy    66. 75,1  xy  
      

 
 

67. 
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69. 
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70. 863)( xxf   71. 1)(  nnxxf  72. 

x
xxf

2

1
5,0)( 5,0    

      

73. 8,02,0)(  xxf  74. 1)(  xxf  75. xexf  )(  
      

76. xexf 36)(   77. xexxf 64 1820)(   78. 3382 )98(7)( xxexxf   
      

79. 16)5(17)(  xxf  80. 18)5(17)(  xxf  81. 162 )5(217)(  xxxf  
      

82. 182 )5(217)(  xxxf  83. 
17/162

17/162

)5(17

2
)5(2

17

1
)(


 

x

x
xxxf  
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x
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1
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1
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86. 
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xf


  

      

87. 

42
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88. xxf ln)(   89. 3/243 )21(8
3

1
)(  xxxf  

      
 

90. 
)21(3
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4
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91. 2

323

1

2
)1ln(6)(

22

x

x
exxexf xx
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xf
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94. 32
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)1(
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x
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95. Maximum: 25,6)5,0( f        Minimum: 6)3( f        Range: 25,6)(6  xf  
  

 

    

 

96. Maximum: 
e

f
1

)1(                 Minimum: ef  )1(         Ramge: 
e

xfe
1

)(   

  

 

    

97. a) Largest possible domain to the function is the real line. 

 b)  Zeros: 31 x   22 x    

 c)  Stationary point: 5,0x   

 d)  5,0x   gives a maximum. 

 e)  )(xf  is increasing in the interval 5,0x      )(xf  is decreasing in the interval  5,0x  

 f)  )(xf  is cancave in the domain.  

 g)  No inflection point. 

 h)  Range: 25,6)( xf  

  

98. a) Largest possible domain to the function is the real line. 

 b)  Zeros: 31 x   02 x    

 c)  Stationary points: 31 x    12 x  

 d)  3x   gives a local maximum.     1x   gives a local minimum. 

 e)  )(xf  is increasing in the intervals 3x   1x    

     )(xf  is decreasing in the interval 13  x  

 f)  )(xf  is concave in the interval 2x         )(xf  convex in the interval  2x  

 g)  Inflection point: 2x  

 h)  Range: the real line. 

  



 

 

99. a) Largest possible domain to the function is the real line. 

 b)  Zero: 0x      

 c)  Stationary point: 1x  

 d)  1x  gives a maximum. 

 e)  )(xf  is increasing in the interval 1x         )(xf is decreasing in the interval 1x  

 f)  )(xf  is concave interval  2x          )(xf  is convex in the interval  2x  

 g)  Inflection point: 2x  

 
h) Range: 

e
xf

1
)(   

  

100. a) Largest possible domain to the function is the real line. 

 b)  Zeros: 1x      

 c)  Stationary points: 1x  och 1x  

 d)  1x   gives a maximum.   1x  gives a minimum. 

 e)  )(xf  is increasing in the intervals 1x    1x           

     )(xf  is decreasing in the interval  11  x  

 f)  )(xf  concave in the intervals  03  x    3x            

    )(xf  convex in the intervals  3x    30  x  

 g)  Inflection points: 3x    0x    3x  

 h) Range: 2)(0  xf  

  

 

101. a) Largest possible domain to the function: 0x  

 b)  Zeros: 1x      

 c)  Stationary point: ex   

 d)  ex    gives a maximum.  

 e)  )(xf  is increasing in the intervall ex 0               

     )(xf  is decreasing in the intervall  ex   

 f)  )(xf  concave in the interval 6/50 ex               )(xf  convex in the interval  6/5ex    

 g)  Inflection point: 6/5ex         

 
h) Range: 

e
xf

2

1
)(   

 

 

 

 

 


