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800. Determine a, b and c, such that 2320222  cba  
It may be resolved by qualified guesswork, but we shall make it easier, if we divide the equation by 
2 as long as it is a even number. 

145229022258022116022320 4   
Since 2320 is the sum of powers of 2, it must be an even number until one of the powers. 
If we therefore solve 1452222320222 444   cbacba , one of the powers must be 
one. 
In principle it is the same problem, but the numbers are much easier to handle. 

11617128145.12827  , so we have the equation; 145116128222 047   

And we get the original equation by multiplying by 42 : 232016642048222 4811   
 
So a = 11, b =8  and c=4 

801. Determine a, b and c, such that: 328842  cba  
 

328222328842 32  cbacba  
 
For a, b, c positive 328 must be a power of 2. We therefore successively divide the equation by 2. 

4122282221642328    We then have 

1,3,8

033332,53222183241222 03533323


 

cba

candbacba

 

802. Solve for x: 16

1

4
1 







 x

x

x
  

16

1

4
1 







 x

x

x
  The equation cannot be solved analytically, but 

16

1
x seem to do the trick, since: 

16

1

16

1

16

1

16)4(164164
1 16

1
216

2

16

1

16

116

1

16
1








 
 

 

803. Solve for x:  13125  xx  
52 525562553125   So we have:  155  xx  And it sees to have the solution 5

1x  since 

15
5

1
15

5

1 5

1
5



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804. Determine the angle X in the figure below. 
       From the figure we may establish some relations 
       1. 000 53127180 C  
        2.  0127180  CBA  
        3.  Since EFB is isosceles have:  F =B  
        4. Since AED is isosceles we have:  A =D 
        5. X + Y is supplementary angle to Z= AED, so X + Y
         X + Y =180 – Z = A + D = 2 A.  
        X + Y= 2A. 
       6. X + Z  is supplementary angle to Y= BEF, so 
        X + Z =180 – Y = B + F = 2 B 
       7.  The sum of the angels in DCFE is 3600. So 

       8.  
053

36053180180




BAX

FDX
 

We thus have the equations: 
1. 0127 BA     2. AYX 2    3. BZX 2     4. BAX  53      180 ZYX  
 
From the fourth equation we find:  745312753  BAX . 
But could also be found 1+2+3: 
 

74180254254180)(22  XXBAZYX   
 
Since we have 5 unknowns ZYXCB ,,,,  but only 3 independent equations it is in principle not 
possible to determine them all. 

805. Determine x from: 361421  xx        

. 36)()(36 27371421  xxxx   

We put yx 7    36)()( 23  yy , which is seen to have the solution y = 3, since 3633 23  ,   

So the solution is 7 3x  

804. Find the value of the integral dx
x

x

2

0 tan



 

We call the integral: dx
x

x

2

0 tan



 for (A) 

   
2

0

2

0

2
0

2

0

2

0

)ln(sin)ln(sin)ln(sin)ln(sin
tan






dxxdxxxxxdxdx
x

x
 

We call the integral: 
2

0

)ln(sin



dxx for (B) , 
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and we therefore have A = -B 

There is a theorem:   )0()())()0(()()()( 0

00

FaFaFFxaFdxxafdxxf a
aa

  

We make the substitution: ux  2
 in B. This gives: 


2

0

)ln(sin



dxx = xdxuduuduudu  
2

0

2

0

0

2

0

2

2 )ln(cos)ln(cos)ln(cos)ln(sin(





 = B: 

Then we add: 
2

0

)ln(sin



dxx  + xdx
2

0

)ln(cos



= 2B 

 
2

0

2

0

2

0

2

0

)cosln(sin))ln(cos)(ln(sin)ln(cos)ln(sin2



dxxxdxxxxdxdxxB  

 
And make use of the logarithmic rule for the integrands baab lnln)ln(  : xxx cossin22sin   
 

2B = 
2

0

)cosln(sin



dxxx  = 
2

0
2
1 )2sinln(



dxx  followed by xu 2  

 

2B=   2ln)ln(sin(2ln)ln(sin(ln)ln(sin()sin(ln( 2
0

2
1

2
0

2
1

02
1

2
1

0
2
1

0
2
1

2
1 









  xdxuduxuduudu  

Since sin is an even function: xx sin)sin(  , we have:  






2

2

)(sin)(sin
0

dxxfdxxf  

2B= 2ln2ln)ln(sin(2ln)ln(sin(22ln)ln(sin( 22
0

2
0

2
1

2
0

2
1

22


 

  Bdxxdxxdxx  

2ln)ln(sin 2

2

0





  dxxB  = -A   

 
2

0 tan



dx
x

x
= 2ln2

  

805. Determine the value of ii  
iiii eei

i lnln   
 
So we have to find an expression for iln . We put: 

 

22ln

2ln,
2

sinln










eeei

iisoxiexicoxeandeiiix

iiiii

ixixix
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806. Solve for x:  2
1 

e
x

x







  

There is no really analytical solution to such an equation, but 

Since 2ln



 eei iii , we “guess” that ix  ; 

x
x

x
x







 1

, so we calculate 

 
  )()( ii )ln( iie     So we must find )ln( i  

ieiyi iy  )ln(  and  2sincos  yiyiyeiy )()ln( 2
 iiyi  

2
)

2
()ln()(


  eeeix

iiiiix  

806. Solve for x:  2
1 

e
x

x







  

807. x
17

4

13

2

11

1
. Determine y

17

5

13

7

11

8
 

 
 
The problem is not formulated as if we should determine x, but rather express y by x, 
Well: 

).
17

1

13

1

11

1
(9

17

9

13

9

11

9

17

5

13

7

11

8

17

4

13

2

11

1
 yx  So xy  )

17

1

13

1

11

1
(9  

 

171311

1929

171311

551

171311

131117111713
)

17

1

13

1

11

1
(











  xy 





171311

1929
9  

808. Solve the integral equation: 2
2

1 x
dx

dy







  

11 22
2
















x
dx

dy
x

dx

dy
 

We make the substitution: tdtdxtx sinhcosh   
 

tdttdttdydxxdy 222 sinhsinh1cosh1   
 

  tdtdtdy 2sinh  

We have the formula;  

2

12cosh
sinh

2

2cosh1
cosh1sinh2cosh212cosh 2222 





x

xand
x

xxxx  

So we have: 
24

2sinh

2

12cosh
sinh 2 tt

dt
t

tdty 


    
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And substitution back tx cosh :  
 

c
xxx

y

xxttttt









2

cosh

2

1

12cosh1cosh2coshsinh22sinh
12

22

 

809. Determine the sides and angles in the triangle below 
                Since the angle G spans an angle of 1800 then G =900. 
                Since B = 900 we have C= 900 – A. 
                From the trigonometric formulas for a right angle triangle, we 
                have  

                From the right angle triangle AGB  we have:
3

2

12

8
cos A  and 

                   

19.48
2

5
tan

4

5

)(

)(1
tan

cos

cos1

cos

sin
tan

cos

sin
tan

2
3
2

2
3
2

2

2

2

2

2
2











AAA

A

A

A

A
A

A

A
A

    

                  81.5190  AC  
 

56
2

5
12tan||||

||

||
tan  AABBC

AB

BC
A               

18||324180144|||||| 222  ACBCABAC  

810. Solve for x. 12153xx   

Well; 54 35335813524351215   So we have: 
55 353.5 )3(31219   so 53x  

811. Solve for x: 64
4

xx  . It seems that 4 8x  does the trick, since:       

648)8()8( 28484
44

    

812. Solve the differential equation: 022  xy
dx

dy
xy

dx

dy
 

This is a homogenous differential equation of 1. degree, and it is solved by multiplying the equation 

by  )1exp( dx  

  dxdxdx
eyeyye )1(')'(  We thus have:   

 dxexyeexye xxdxdx 22 0)'(  

  dxex x2 =-    dxxeexdxdex xxx 222  

   xxxx exexdedxxe 2222  

xx ee    222  

Cexeexdxexye xxxxx    2222  And the solution is then: 
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222  xxy  

813. solve the differential equation
3

2 1

y

y

dx

dy 
  

cyyxdy
y

y
ydxdy

y

y
y

dxdy
y

yyy
dxdy

y

yyy
dxdy

y

y

y

y

dx

dy


























 )1ln()
1

()
1

(

1

)1(

1

)1(

1

1

2
2
12

2
1

22

2

2

2

2

2

3

3

2

 

 

814. Determine a and b from: a3 + b3  =10   and    a2 + b2 = 7 

)(3)( 333 baabbaba   

)(310)( 3 baabba   

abbaba 2)( 222   

abba 27)( 2   

)(310)(2)(7))(27()()()( 23 baabbaabbabaabbababa   
10)(7)(  babaab  

 
20)(21)()30)(7(310)(310)( 33  babababaabba  

We put  u = (a+b) to give; 
 02021302110 33 uuuu  

We can immediately see that u = 1 is a root, since 02012113   
And we therefore make polynomial division with u -1 

2021

2021

21

2|2021|1

2

2

23

23












u

u

uu

uu

uu

uuuuu

 










5

4

2

91
;9812041;020 22 uduu  

54  baorba  
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459

99
459

453681;0955
9

95

07264;0982

8924
2

9
4

910)(7)(5
2

9
10)(7)(4

2

2

2
2
9














a
banda

daa
a

aabandba

daa

aaababandba

abbabaabandba

abbabaabandba

 

815. Determine x from the equation: 1025log25log  xx  

We notice the rule ab ba loglog   since babandaba ab loglogloglogloglog loglog  , so 

1010log5loglog5log25log25loglog

52510252102525

2
1

2
1

logloglog25loglog25log





xxxxx

xx xxxx

  

816. Solve for x  :  )1ln(1  xex   

The solution is seen to be x = 0, and that is the only, solution since 0)1ln(  xforxex  

817. Prove that |||||||| ODBOOCAO   

 
Where AB and DC are two intersecting secants in a circle, 
and O is their intersecting point. 
We draw the lines AB   and  CD, ACDandABD  are 
peripheral angles that span the same  arc on the circle, so 
they are equal. ABO and DCO   are equiangular triangles. 
So the ratio between equilateral sides is the same. So we 
may write: 

 


||

||

||

||

||

||

CO

BO

DO

AO

CD

AB
    |||||||| ODBOCOAO   

 

818. Determine the infinite nested roots. s= ......16842  

We shall write this as: .....2.....22222......2222 32
5

16
4

8
3

4
2

2
1

32
5

16
4

8
3

4
2

2
1432  = 

Then we shall look at the sum: ...
32
5

16
4

8
3

4
2

2
1   and we split it up in series where the 

numerator is always 1:  
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









64

1

32

1
32

2

16

1

...
32

1

16

1

8

1

...
32

1

16

1

8

1

4

1

....
32

1

16

1

8

1

4

1

2

1

 

We shall then repeatedly use the formula for the sum of a quotient series: 
 

 If |q|<1 as in the series above the formula becomes; 
q1

1
, since  nasq n 0||  

 











64

1

32

1
32

2

16

1

...
32

1

16

1

8

1

...
32

1

16

1

8

1

4

1

....
32

1

16

1

8

1

4

1

2

1

  

1
1

1

2

1
....

32

1

16

1

8

1

4

1

2

1

2
1











  

2

1

1

1

4

1
....

32

1

16

1

8

1

4

1

2
1











  

8

1

1

1

16

1
....

32

1

16

1

4

1

1

1

8

1
....

32

1

16

1

8

1

2
1

2
1

























 

So the original sum may be written as: 

      2
1

1
...1....1

2
1

4

2
13

2
12

2
1

2
1

16
1

8
1

4
1

2
1 


  

So s  = 42......16842 2   
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An alternative method is first to evaluate s2.  
 

 

......22222......22222.....22222

......22222......22222

......323216422

......3216442......3216842

222222
2

222222

222222..22222......16842

12864356435642

54235432

2

2

2
2

16
5

8
4

4
3

2
3

2
3

16
5

8
4

4
3

2
3

16
5

8
4

4
3

4
2

2
1

32
5

16
4

8
3

4
2

2
1































 

 

816. Solve for x : 10lnln ln xx  

10ln10ln

2ln

10lnln

10ln)ln(10lnlnln10lnln





exorexx

xxxx x

 

817. Are rectangle is divided vertically into 3 section. 
The area of the first section of a rectangle with side length b and height a has area 80, the area of the 
second section with side length c and height a has area X, and the area of the third section with side 
length d and height a has area 176.  
c+d= 40 and b+c = 32. Determine X. 

From this we establish the following relations; 

,176,80

40,32,176,,80




daandba

dccbdaXcaba

. 
From the last two equations we get;   

3042512

2563232

126176,680

129680176)(

,83240)(

3
1

3
1

3
2

3
2

3
2

12
80

8
96










acX

ccb

dadbab

abdaabad

bdcbdc
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318. Solve for x. 100
1log1  xx  

We start by taking the logarithm of both sides: 

100
10

1
2log1log

210

31
log;92)1(41

02log)(log2log)log1(loglog 2
100

1log1









xorxxorxxd

xxxxx x

319.  10
1

1
01

5
234 fromdiffrentisxsolutionrealno

x

x
xxxx 




  

But 11 55  xx  has 5  according to Eulers formula:  wzn  

5..1)
5

2
sin

5

2
(cos||5  nninwz


 

 

01)1()1(01))(1(

1)1)((01)1()1(

01)1()1(

222

33

222







xxxxxx

xxxxxxx

xxxx

 

320.  Which is greater: 

  

480444

304223042973045247

5627)56(67

5667






 atlookweor

 

 
Which is correct 
 

321. In the triangle ABC: C =2x.  
The foot point of the height h is H, The angle C is 2x. and the angle ABH is x. |AH=14| and 
|HC|=21. Determine x. 
We see that the 6angle HBC = 90 - 2x and the angle BAH = 90 – x. 
We may then establish two expressions for the height: 

81.41sinsin21cos14

2sin21)90sin(142sin21)90sin(14
0

3
2 



xxxx

xxxhandxh
 

322. Determine b expressed by a by: banda  72log2log 612   

We have the formula:  
 ybybxcebxyx b

y
bb

y
b  logloglogsinlog  

So we may write: aa 1222log12     And consequently;  bb 67272log6   
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)12(log2)2log1(2

12log36log
12

6
36

12

6

2

72

12log36log
12

6
36

12

6

2

72

66

66

66







abab

ab

ab

a

b

a

b

a

b

a

b

 

323. Determine x from:  19232  xxx  
We start with taking log on both sides: 

2log)23(log 192 xxx   and we notice that:  2192 = 623  ,  
so 3 is a common factor on the right side, so it must also be on the left side. 
We there guess that x is must be a multiply of power 3 of 2. We guess at x = 62  and then we get: 

2log2322log322log)2323(2log62 67666   

So 62x  is a soluti0on. 

324. determine x from: ii x  )1(  

We know that the modulus of a complex number z = x+iy  is 22
_

))((( yxiyxiyxzz   

Since the modulus of the left hand side is 
x

2 and on the right hand side is 1, x cannot be greater 
than 1. We take the natural logarithm on both sides: 
The logarithm of a complex number ......1)2(|ln(|)|ln(|ln nppizezz i    

We get the equation;  ln( iixii x ln)1ln(ln)1ln(   

)2(2)1ln()2(1ln 42   piiandpii   we get: 

.
)2(2

)2(1

)1ln

ln
ln)1ln()1(

4

2








pi

pi

i

i
xiixii x







  


