Advice on sample examinations for the Mathematical Methods (CAS) pilot study

General Comments

Sample examination papers

The following materials have been prepared by the setting panels for Mathematical Methods(CAS) examinations to assist teachers in their implementation of Mathematical Methods(CAS) as part of the pilot program.

The Victorian Curriculum and Assessment Authority and its setting panels

welcome comment and feedback, which may be forwarded to Dr Pam Norton (Panel Chair Examination 1)email: p.norton@sci.monash.edu.au, Dr Michael Evans (Panel Chair Examination 2) email: michael.evans@scotch.vic.edu.au or Mr David Leigh-Lancaster (Manager, Mathematics, Victorian Curriculum and Assessment Authority) email:

 leigh-lancaster.david.d@edumail.vic.gov.au, telephone 9651 4537.
Examinations for the Mathematical Methods (CAS) Units 3 and 4 pilot study will have the same structure as for Mathematical Methods Units 3 and 4, and examinations for both subjects will be sat at the same time. Student access to an approved CAS will be assumed by the setting panels  for both Mathematical Methods (CAS) examinations. 

The examinations will include questions for which the use of CAS is not an advantage, and common questions of this type will be set for both Mathematical Methods Units 3 and 4 and Mathematical Methods (CAS) Units 3 and 4 examinations. The sample Mathematical Methods (CAS) examinations have been developed from the 2000 Mathematical Methods examinations, and a collection of supplementary questions has also been developed to illustrate a range of other questions that could be included in Mathematical Methods (CAS) examinations.

Some of the questions, or parts of questions, from the 2000 Mathematical Methods examinations remain unchanged, while others have been modified to take account of the fact that CAS could be used to carry out various processes such as equation solving, differentiation or integration. In certain multiple choice questions, some of the alternatives have been modified to reflect errors that are likely to arise from incorrect use of CAS. Such errors may involve entry of expression, selection of process or method, and interpretation of output.  Some questions, or parts of questions, are on new content, such as composition of functions, transition matrices and continuous probability distributions.   

It is important that students are able to carry out mathematical analysis in a range of different application contexts that draw on material from across the areas of study. They will need to be able to specify the process used to develop a solution to a problem and effectively communicate the key stages of mathematical reasoning (formulation, solution, interpretation) used in this process. The solutions and comments for the sample examination papers and supplementary questions provide guidance in this regards.

Students will need to be able to use analytical, numerical or graphical approaches to tackle questions, consistent with the content from the areas of study and the key knowledge and key skills for the outcomes as described in the pilot study design. As CAS can operate with exact or approximate expressions, there is an increased emphasis on the use of exact values. Where a numerical answer to a question, or part of a question, is required this may be obtained using any of these approaches as appropriate and applicable. Students will need to be able to distinguish between exact and approximate arithmetic, and also be able to distinguish procedures available on the CAS that give exact or analytical results from those that give numerical approximations. Where a numerical answer is required, it should be given correct to the specified accuracy. 

There will need to be sufficient opportunity for practice with each of these approaches to identify which one is likely to be more effective in a particular context. For some questions no analytical approach (or no readily accessible analytical approach) will be available, while for other questions it will be the case that only an analytical approach is suitable. 

Where an analytical approach is used, students may write down a result from recall of a pattern or formula without any other working, carry out working and obtain results by hand, or use CAS. For some problems this will most likely be tackled more efficiently without the use of CAS, while for others the use of CAS will likely be more efficient. Students should also develop familiarity with the use of a variety of methods for checking or verifying results, and should be able to identify whether algebraic as well as numerical results are reasonable. They will also need to have facility with the identification of equivalent algebraic expressions, since CAS may produce results that are equivalent to, but in a different form from, given expressions. Examples of this include solutions to equations and the forms of derivative and anti-derivatives.

When students present working and develop solutions, they should use conventional mathematical expressions, symbols, notation and terminology such as that used in the following solutions and related comments. For example, the formula for the area of a circle, expressed in terms of its radius, r, should be written in a form such as:





A = (r2

and not in a form such as:





A = pi*r^2
Similarly, while the command used to evaluate the definite integral of a function f, over the interval from x = a to x = b might be entered on a particular CAS by:

Integrate [f(x), x, a, b]

or some variation of this form for other CAS, students should use a form such as:


[image: image106.wmf]
or other equivalent mathematical expression, in their recorded working. As a general principle, students should explicitly define functions used in their working and presentation of solutions to questions involving these functions.

In some instances, CAS may produce results involving functions that are not part of the required material for the course, for example:
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Students should be able to interpret these outputs in the context of the course material and related questions.

Sample Examination 1 - Part 1
The following solutions and comments provide guidance and advice with respect to possible approaches for multiple choice and short answer questions that have been modified from a corresponding question on Mathematical Methods 2000 Examination 1, and for new multiple choice and short answer questions. 

Question 8

This question can be dealt with in several ways. One is to identify the transformation involved as a dilation by a factor of two from the y-axis, so the image of  y = f(x) will be 
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Since the equation of the given line can be written in the form 
[image: image5.wmf]2

3

1

x

y

-

=

, the equation of the transformed line will be 
[image: image6.wmf]2

)

2

(

3

1

x

y

-

=

 , which can be simplified to  4y = 2 – 3x , or 3x + 4y = 2. 

An alternative approach is to let 
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 Hence the image of the line with equation 3x + 2y = 1 is 
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, which simplifies to 

3x( + 4y(= 2.

A third approach, although less efficient, is to note that the image of a line under a linear transformation is also a line, choose two distinct points on the original line and find the image of these points under the linear transformation T. The image of the line must pass through the two image points, and its rule can be determined from these points.

Question 9

This question can be answered by careful analysis of features of the graph of the function. Part of the graph of f over a suitable subset of the domain, for example,  [7, 7 ] is shown below:

[image: image15.png]



The graph clearly shows that f(x) ( 0, and since sin(0) = 0, it is clear that the minimum value of

 f (x) is 0.  From the graph, it appears that the function is symmetric about the vertical axis, has period (, and range [0,1]. It is also apparent that the derivative will not be defined at points x = a where sin(a) = 0, that is, at points where a = n( , and n is an integer value. Since sin(() = 0, statement D is not correct.

Students will need to be familiar with the definition of the absolute value (modulus) function. The function f is a composite function, and its rule can be written as follows:


[image: image16.wmf]î

í

ì

<

-

³

=

=

0

)

sin(

)

sin(

0

)

sin(

   

)

sin(

|

)

sin(

|

)

(

x

if

x

x

if

x

x

x

f


The correctness, or otherwise, of each alternative can be verified as follows:

· f(3(/2) = |sin(3(/2)| = |-1| = 1 which is supported by inspection of the graph. 

· f((x) = |sin((x)| = |(sin(x)| = |sin(x)| = f(x). Again this is supported by the graph which shows that the function is symmetric about the vertical axis.

· As the graph of f is symmetric about the vertical axis, f ((x) = f ((x). This can also be established analytically: 
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so 
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Hence  f ( will not be defined at values of x for which sin(x) = 0. 

While the graph of  f ( could be considered directly, the graphs produced by some CAS will require careful interpretation. 

Question 10

As the alternatives are given in exact value form involving the parameter k, this question requires an analytical approach.  To find the value of t when 
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Question 12

Students using CAS to solve trigonometric equations exactly may get parametric solutions, so the alternatives have been modified from those of the corresponding question from Mathematical Methods Examination 1in 2000. The solutions of the given equation between 0 and (  are: 
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 and the sum of these values is 2(. A graph of y = sin(3x) would assist a student in determining the number of solutions in [0, ( ] that need to be included in this sum.

Question 15

This question should be approached analytically, assuming a maximal domain of R, and students will need to identify an appropriate interval as a subset of R. The function is increasing on an interval when the corresponding derivative is positive on that interval. This may be able to be found in one step using CAS, however students will need to be able to identify the location of the stationary points to be able to verify corresponding results.  For a cubic polynomial function with a negative coefficient of the x3 term, there are three possible cases:

No stationary points. The function is decreasing over R.

One stationary point at x = a . The function is stationary at x = a, and is decreasing over R\{a}, which can also be represented as (((, a) ((a, () or {x: x(R , x ( a}.

Two stationary points at x = a and x = b, where a < b. The function is increasing on (a, b), and decreasing on (((, a) ( (b, ().

To find the stationary points, students need to solve  
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= 0, for the given function. 
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 Hence the subset of R where the function is increasing is 
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Alternatively, students could draw a graph of  the function, and determine that the required subset of R is that between the x-coordinate of the local minimum and the x-coordinate of the local maximum. These coordinates can be found approximately by numerical methods from the graph, and then checked against the given intervals.

Question 17

Students should know that a tangent to a curve will be horizontal at those points where the derivative of the function is zero. To answer this question, students need to solve f ((x) = 0 for x. 

So f ((x)  =e(ax(1 ( ax) and  f ((x) = 0 when 
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Question 18

This question has been modified from the corresponding question for the Mathematical Methods Examination 1 in 2000. Students need to be able to find the derivative of a quotient, and doing this by hand is straightforward in this case: if 
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.  If a CAS is used the result may not be in the given form, so students will need to match their answer, by observation or by using, for example, a simplification or factor process, with the correct alternative.

Question 21

Students should use analytic integration with exact values,  since the possible answers are given in exact form. If CAS is used, students may have to do some algebraic manipulation, such as expand the given CAS answer, to match their answer to one of the alternatives given. The average value of the given function over the given interval is given by: 
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Alternatively, if students use numerical integration or use an approximate mode, then they will need to convert the alternatives to approximate form in order to find the corresponding result. 

Question 22

The alternatives have been modified from those of the corresponding question for the Mathematical Methods Examination 1 in 2000, to reflect likely errors from incorrect use of CAS, in particular entry of expressions, use of brackets or choice of procedure.

 If 
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 where c is a real constant.

Answers:

Question no
Correct answer

1
A

2
B

3
E

4
D

5
A

6
D

7
D

8
A

9
D

10
D

11
B

12
C

13
A

14
E

15
B

16
B

17
C

18
A

19
D

20
A

21
A

22
E

23
C

24
B

25
E

26
B

27
A

Sample Examination 1 - Part 2
Question 1

a. Students should recognise that, for this situation, the probability of having tea or coffee on a particular day depends only on what a person had the previous day, hence a Markov chain model is suitable.  

Let ti be the number of people who have tea on day i, and ci the number who have coffee on day i. Then:

ti+1 = ti ( 0.9 + ci ( 0.6,
and
ci+1 = ti ( 0.1 + ci ( 0.4 

In matrix form these equations are represented by the single matrix equation:
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where T =  
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 is the matrix of transition probabilities, and S0 = 
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On Friday, four days later, the numbers of people having tea or coffee will be given by:

 T4S0 = 
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That is, 598 people will have tea and 102 people will have coffee.  Answers such as 597 and 102, or 598.0 and 102.0, or 597.98 and 102.03 would also be acceptable. A possible marking scheme would allocate a method mark and an answer mark.

Alternatively, the transition matrix could be written in the form  
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 and exact arithmetic used in calculations, with the final result approximated to give a meaningful answer, in terms of the original situation.

Some students may not use matrices, but repeatedly apply the recurrence relationships

ti+1 = ti ( 0.9 + ci ( 0.6
and
ci+1 = ti ( 0.1 + ci ( 0.4  directly.

b. In the long term, suppose t people have tea and c people have coffee, where t + c = 700. Let S = 
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c. Then students need to solve the matrix equation TS = S for S, or an equivalent matrix equation. This matrix equation gives the two equivalent linear equations, both of which simplify to  t = 6s.  Since t + s = 700, we must have that t = 600 and s = 100, and so  600 people have tea and 100 people have coffee, in the long term.

An alternative approach would be to consider Sn = TnS0 for larger values of  n where n is a positive integer, and consider the convergence of  Sn   as n increases. For example, 
S10 = T10S0 = 
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 while  S20 = T20S0 = 
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Question 2

a. 

[image: image44.png]



A possible marking scheme would allocate two answer marks, the sections corresponding to 

f(t) = 0 elsewhere should be clearly shown.

b. An exact value is required, so students should do an analytic integration in exact mode:
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 A possible marking scheme would allocate one method mark and one answer mark.

Question 3

a. The rule of g(x) ( f (x)  =  (x + 2)(x ( 3 + (5)(x ( 3 ( (5) when expressed as a product of linear factors over R. The factors must be in exact value form to be awarded the mark

b. g(x) > f(x)  for x ( (2, 3 ( (5) ( (3 + (5, ().  

These intervals can be determined in several ways. 

The inequality g(x) > f (x)  is equivalent to  the inequality g(x) ( f (x) > 0 and it may be possible to solve g(x) > f (x)   or g(x) ( f (x) > 0 directly using CAS.  Alternatively, the solutions to the equation f (x) = g(x) or the equation g(x) ( f (x) = 0, in conjunction with consideration of the graphs of  f  and  g or the graph of g – f, can be used to determine the intervals on which g(x) > f (x). 
Question 4

The graph whose equation is y = f (x) is transformed into the graph whose equation is 

y = g(x) by:

· a dilation of factor 0.5 from the y-axis (since the period is halved), and 

· a dilation of factor 2 from the x-axis (since the amplitude is doubled).

A possible marking scheme would allocate two answer marks.

Question 5

a.  The required coefficients can be determined by defining a general quadratic function 

y = f (x) = ax2 + bx + c, and solving the equations f (1) = 1 and f ((1) = 2 simultaneously for a and b. This could be done directly on CAS, giving a = 1 + c, b = (2c,  so the corresponding rule for the family of functions will be:

 y = (1 + c)x2 (2cx + c where c ( R.

Alternatively, since each member of the family passes through (1, 1):  

a + b + c = 1



(1)

and as each member of the family also has gradient  2 at (1, 1) and 
[image: image46.wmf]dx
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2a + b = 2  



(2)

Thus we could also solve equations (1) and (2) simultaneously for a and b in terms of c, giving a = 1 + c,  and b = (2c, and so the rule for the family of function will be: 

y = (1 + c)x2 (2 cx + c where c ( R.

Equations (1) and (2) could also be represented  in matrix form as
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 and the corresponding matrix 
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 transformed to the form 
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, to obtain the solution a = 1 + c, b = (2c. Hence, as before, the rule for the family of functions will be: 

y = (1 + c)x2 (2cx + c where c ( R.

 A possible marking scheme would allocate one method mark and two answer marks. 

b. Substitution of  x = 0 and y = 1 into y = (1 + c)x2 (2cx + c gives c = 1, hence the equation of the required function is y = 2x2 ( 2x +1.  The graph of   y = 2x2 ( 2x +1 could be used to check that it does indeed satisfy the specified conditions.

Question 6


[image: image50.png]



  This is a conceptual question, and is unchanged from Mathematical Methods 2000 Examination 1 Part II. Answer marks would be allocated for correct location of key features such as axis intercepts and stationary points and the shape of the curve.

Question 7

It is important for students to realise that some problems, or parts of problems, require a numerical approach, even with the symbolic manipulation capabilities of CAS available. 

i. There are several ways of doing this numerically. Finding the maximum value from  a graph is probably the most efficient. The maximum value of  f (x) correct to three decimal places is  104.896. Alternative methods available to the student with CAS include finding the maximum value of a function directly (in approximate mode) and solving  f ((x) = 0 (again in approximate mode), but in this case there should be a check (perhaps by reference to a graph) that the value obtained corresponds to a maximum. In the last two methods, accuracy may be an issue, as a numerical estimate of the value of x at which the maximum value occurs is obtained and then substituted into the rule of the function. Analytic attempts to solve this problem by obtaining 
[image: image51.wmf])
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, and then attempting to solve f ((x) = 0 exactly with CAS may result in no answer or one that is not particularly useful. 

ii. Solve  f (x) = 0 for x, giving  x = 100 or x = 1.
iii. Evaluate  f ( (100) = (2.

Question 8.

For this question,  g should be identified as a composite function and the derivative of cos( f (x)) found with respect to x, using the chain rule to obtain  g((x) = (sin( f (x)) f ((x).

This can then be  compared to the form of the given expression, ( 2x sin(x2), to identify 

f(x) = x2.  

Alternatively, an anti-derivative for  ( 2x sin(x2) could be found. Depending on the anti-differentiation processes used by particular CAS, this may be of the form cos(x2) + C, where C is an arbitrary real constant. Hence by comparing the anti-derivative expression with cos( f (x)) it may be possible to deduce f (x) = x2. For this sort of question, familiarity with sufficient examples of the application of the chain rule to readily identify components of the pattern for the derivative of composite functions is likely to provide the most efficient approach in general.

Sample Examination 2


A two-column table format has been used in this section to highlight key aspects of solutions, indicate corresponding mark allocations and provide related comments and advice. The comments and advice in the table indicate where marks are awarded for students demonstrating their reasoning. In general a demonstration of the student’s reasoning will be necessary to achieve full marks for a question, correct mathematical notation should be used throughout. Students are likely to do parts of some parts of questions without the use of CAS, and other parts of questions using CAS. 

Solution


Comments

1. a.      
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b. Solve 
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A method mark would be awarded if the equation for 
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c. Solve 
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3 marks
A method mark would be awarded for evidence of solving 
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 even if the corresponding coordinates are incorrect. The fmin function can also be used, however evidence of the use of this function must be shown.



d.
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 3 marks
A mark would be awarded if the student uses the limit determined by them in 1b correctly. Equivalent  exact forms are acceptable, such as 
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 2 marks


A mark would be given if the horizontal intercept of the image graph is labeled with –c or the negative of the student’s value of  c.



e.ii.      
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1 mark
A mark would be given for this form but not for simply writing
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f.i.      Solve 
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          Hence 
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There is a turning point on the graph of 
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                                                                 3 marks
A method mark would be awarded for evidence of solving 
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 even if the corresponding x coordinate is incorrect. The fmin function can also be used, however evidence of the use of this function must be shown.



f.ii.      
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  1 mark


A mark would be awarded if the student’s 

x-value had been correctly substituted into the function and corresponding coordinates given.



f.iii.      Solve 
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                3  k2 = 0
                 Since 
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2 marks


A method mark would be awarded for correctly solving an incorrect equation.

2a.  Find the score in a normal distribution with ( = 36 and ( = 2.5 with 85% of the area under the normal curve lying to the left of the score

Minimum length of gourmet salmon = 38.6 cm.                                                      

 2 marks
A method mark would be awarded for recognition of use of the normal distribution, with correct parameters or correct transformation to standard normal form, for example as indicated by an appropriate area marked on the corresponding graph. The evaluation of the score may be carried out using tables and a transformation, integration and numerical equation solving, or by using a built in inverse normal cumulative distribution function.



b. Binomial random variable X = number  of gourmet salmon from a random sample of 20 caught, n = 20, p = 0.15 

Pr(X ( 1) = 1 Pr (X = 0)

= 1 ( (0.85)20 = 0.961

3 marks
A method mark would be awarded for recognition of the binomial distribution, with appropriate parameters. Suitable notation indicating use of built in function for computation is also acceptable. A mark would be awarded for 1 Pr (X = 0) or equivalent statement. The rule: 
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could be defined and 1 – b(0) evaluated.



c.   1 ( (.85)n = 0.68

                  n = 7                                                         

2 marks
A mark would be awarded for the correct equation or an equivalent equation. This equation could be solved by trial and error, table of values, logarithms or by solving  

1 –(.85)n = 0.68 for n.



d. X = size of a salmon, selected at random, has a normal distribution with ( = 36 cm and 

( = 2.5 cm.

Pr(X < 21) = Pr(Z < (1.2) = 0.115

2 marks


A method mark would be awarded for recognition of the normal distribution, with appropriate parameters, and the need for calculation of an appropriate area either by transformation to the standard normal and use of tables; by CAS or by indication of use of a built in normal distribution function with correct values.



e.
Hypergeometric random variable 

X = number of undersized salmon from a sample of 3 salmon selected at random from a bag of 20 salmon containing 4 undersized salmon.

Pr(X = 2) +  Pr(X = 3)

=  eq \f(( 4C2) ( 16C1 ),( 20C3 )) +  eq \f(( 4C3 ) ( 16C0 ) , (20C3 ))
 =  eq \f((6 ( 16 + 4(1), 1140)  

= 0.088                                                     

3 marks


A method mark would be awarded for recognition of the hypergeometric distribution, with appropriate parameters.

A method mark would be awarded for:

 Pr(X = 2) +  Pr(X = 3) or 

1  (Pr(X = 0) +  Pr(X = 1))

This may involve definition of a rule, 
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f.i.  Solve        Asin( eq \f(,6) (x  2))dx  = 1 for A.

     A  = 
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  2 marks


A method mark would be awarded for a correct integral with limits and equation as shown or an expression such 
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, where f(x) has been explicitly defined.

f.ii. 
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2 marks
A method mark would be awarded for correct integral expression with their value of A  or  
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, where f(x) has been explicitly defined, or recognition and use of the symmetry of the graph.



3a. 
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                                                            1 mark




b.  h > 0 and r > 0 

Therefore  eq \f(8000,pr2) (  EQ \f(4r,3)  > 0 and r > 0

Hence
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2 marks  


A mark would be awarded for recognition  that 

h  > 0 or the use of  h =  0 to obtain  the endpoint.



c. C = 2 ( 2(rh + 3 ( 4(r2


       = 4(r( EQ \f(8000,(r2) (  EQ \f(4r,3) ) + 12(r2
       =  EQ \f(32 000,r) +  EQ \f(20(r2,3) 
2 marks


A mark would be awarded for a correct expression of C as a function of r that has not necessarily been simplified.

d.


[image: image88.wmf]C
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 3 marks


A mark would be awarded for the corresponding student endpoints being used with correct graph.

A mark would also be awarded for correct labeling of the vertical asymptote. 

e.i.  EQ \f(dC,dr)  =  
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  1 mark


A method mark would be awarded for correct differentiation of student’s expression for  C from c., if  r  is in the denominator.

ii.  EQ \f(dC,dr) = 0 when  EQ \f(32 000,r2) = 
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                                                             2 marks
This procedure for determining minimum must be used. A method mark is awarded for using  EQ \f(dC,dr) = 0. Exact value must be given for the second mark. Other forms are acceptable, for example  r =
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iv. Minimum cost = $ 
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4. a.   The period is 1, hence 
[image: image95.wmf]a
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Amplitude = 2, so b = 3 + 2 = 5           2 marks



b.   x = q ( h = (2cos(2t) + sin(8t) + 3 

1 mark


c. i.  
[image: image96.wmf]dt
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= 4 sin(2t) + 8cos(8t) 

1 mark


ii When t  = 2 , 
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 = 8
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d.  4 sin(2t) + 8cos(8t) = 0, 

the graph of x as a function of t indicates that 

tmin ( (0.8, 1.2)

Solving numerically gives  t ( 0.94, hence

x ( 0.136 m.

   3 marks


A method mark would be awarded for use of 
[image: image98.wmf]dt
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= 0 with the students answer from ci.
Values specified as coordinates would be accepted given that the student has made it explicit which variable is associated with each of the values.

e .  
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3 marks
A mark would be awarded for use of a pair of definite integral terminal values  with a difference  of exactly 1

A correct anti-derivative of their integrand could result in a mark being awarded.

Working where the student has used the CAS in a way that demonstrates understanding without obtaining the correct may also be awarded some method marks, for example:
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where x(t) has previously been explicitly defined.



� EMBED Equation.3  ���








� EMBED Equation.3  ���








PAGE  
1
D:\VCAA_site\VCE\STUDIES\MATHS\docs\advice.doc

[image: image104.wmf][image: image105.wmf]ò

8

2

_1065938330.unknown

_1067088400.unknown

_1067088512.unknown

_1067154780.unknown

_1067155330.unknown

_1067161930.unknown

_1067161983.unknown

_1067162126.unknown

_1067161957.unknown

_1067155762.unknown

_1067154919.unknown

_1067155300.unknown

_1067154889.unknown

_1067151922.unknown

_1067152001.unknown

_1067152160.unknown

_1067152228.unknown

_1067151970.unknown

_1067151680.unknown

_1067088436.unknown

_1067088495.unknown

_1067088504.unknown

_1067088483.unknown

_1067088420.unknown

_1067088429.unknown

_1067088408.unknown

_1066821284.unknown

_1067086762.unknown

_1067088293.unknown

_1067088392.unknown

_1067086786.unknown

_1067086278.unknown

_1067086725.unknown

_1067086127.unknown

_1066821300.unknown

_1066821154.unknown

_1066821184.unknown

_1066821223.unknown

_1066821176.unknown

_1065938401.unknown

_1066807097.unknown

_1066810879.unknown

_1066811177.unknown

_1066810232.unknown

_1065938460.unknown

_1065938380.unknown

_1064564545.unknown

_1065355601.unknown

_1065355903.unknown

_1065358814.unknown

_1065615335.unknown

_1065615476.unknown

_1065359741.unknown

_1065358099.unknown

_1065355667.unknown

_1064605579.unknown

_1065355529.unknown

_1064605702.unknown

_1064604798.unknown

_1064579025.unknown

_1062414846.unknown

_1063037691.unknown

_1063476583.unknown

_1063616878

_1063696839.unknown

_1063697434.unknown

_1063697622.unknown

_1063696745.unknown

_1063484394.unknown

_1063475887.unknown

_1063476542.unknown

_1063474620.unknown

_1063097304.unknown

_1063034533.unknown

_1063034592.unknown

_1062415550.unknown

_1060939853.unknown

_1062232156.unknown

_1062411915.unknown

_1062411974.unknown

_1062412254.unknown

_1062411807.unknown

_1062411892.unknown

_1062411786.unknown

_1062230831.unknown

_1062231420.unknown

_1062230233.unknown

_1062230517.unknown

_1018246305.unknown

_1059835159.unknown

_1060935789.unknown

_1059835007.unknown

_1018266080.unknown

_1011692165.unknown

_1014806675.unknown

_1011119720.unknown

_1011120179.unknown

