S.6 MATHS SEMINAR TO BE HELD AT GAYAZA HIGH SCHOOL IN JUNE 2009.

INSTRUCTIONS: Please take off time to review the questions selected and send your comment to Ronald Ddungu; Email:   ronaldddungu@yahoo.com or call 0772433879.

Feel free to send in your question that should be included.
1. Solve the equations.

     a) 2 log 4 x + 3 log x 4 = 7

     b) Log (x2 + 3) + log x = 2 log 2

     c) eIn x + In ex  = 8

     d) (Log x 2) (log x 3) = 5

2. Show that [image: image2.png]()
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 = [image: image6.png]


 and prove by induction that 

    (1 + x)n = 1 + nx + …….+ [image: image8.png]()«



r + ….+xn, where r is a positive integer , r[image: image10.png]


.

3. (a) Express 
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 in partial fractions.

    (b)  Find the square root of:
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4. a)
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  hence solve the equation
          [image: image15.wmf].
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5. a)
Prove that  [image: image16.wmf]6
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 is divisible by 7.
    b)
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6. Find the equation of a locus of a point P as it moves subject to the stated condition.

         a) The area of the rectangle with sides parallel to the axes and with diagonal OP is       

             9 sq. units.

         b) A and B are the points (-1, 2) and (3, 2) respectively and angle APB is a right

              angle. 

7. If A and B are the points (a, 0) and (0, b) respectively and P is the midpoint of AB. Find the equation of the locus of a and b vary given that;

     a) a + b = c, where c is a constant.

     b) Triangle OAB is of constant area k.

     c) AB is of constant length L.

8.  In a triangle ABC the values of a , b ,c and angles B,A and  C are given. Prove that if   C1 and C2   are two possible positive values of c then; 

C1-C2 =  2a2- b2 sin A.

9.  Show that if a2 + b2 = c2 then there is only one solution of a cos θ + b sinθ = c within the range 0º<θ <360º. Given that α and β  are the roots of the equation

 8 cos θ - sin θ =4.find the quadratic equations whose roots are sin α and sin β. 
10. (a) The area enclosed by y = x2 – 6x + 18 and y = 10 is rotated about the y-axis; find the volume generated.(take an element of area parallel to the x-axis of length (x2- x1); express the typical element of volume in terms of y by using the fact that x1 and x2 are the roots of x2-6x+(18-y)=0.

(b) Repeat the above for the area enclosed by 4y=9 and 4y =4x2- 20x + 25.
11. Find the equation of the tangent at the point P(3, a) to the curve 

        y = x3 – 6x2 + 15x – 9.

 If the point 0 is the origin and N is the foot of the perpendicular from P to the 

 axis, prove that the tangent at P passes through the mid-point on the curve, 

       the tangent at which  is parallel to the tangent at the point  (3,9)

  12. The parabola y = 6x – x2 meets the  x axis at O and A.  The tangents at O  and  A meet at T.  Show that the curve divides the areas of the triangle OAT into two parts in the ratio 2 : 1
  13. (i) Express the function  y = 4 cos x – 6sin x in the form Rcos (x + α) where 

             R is a constant and 0 ≤ x ≤ 2π.  Hence find the co-ordinate of the minimum 

             point of y.

        ( ii) Sketch without use of the tables the graph of y

        (iii) State the values of x at which the curve cuts the y-axis.

14. a) Estimate the probability that a fair coin comes down heads more than 270 in 500 tosses.

b) Assuming that a biased coin comes down heads with a probability 
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, estimate the least integer value of r such that the probability of getting more than r heads in 500 tosses is less than 
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15.(i) ABCD is a rectangle in which AB = 5m, BC = 3m. Forces of  2N, 4N, 3N and 11N act along AB, BC, DC, DA respectively, their directions being represented by the order of lettering above;

a) Taking AB and AD as the x and y axis respectively, find the equation of the line of action of the resultant force.

b) If the forces are replaced by a single force at the origin and a couple, determine the moment and direction of the couple.
     (ii)  A box of 1000g is placed on a rough plane of 1 in 2. The coefficient of friction between the box and the plane is 
[image: image23.wmf]4

1

. Find the force that must be applied to the box in a direction parallel to the plane so that the box moves up the plane with an acceleration  of 1.5ms-2.

   16.  Two uniform rods PQ & QR of equal length but of masses 1kg and 3kg are freely joined together at Q. The rods stand in a vertical plane with ends P & R on a rough horizontal ground. If one rod is on the point of sliding when they are inclined at 60o to each other, find;
                        (i) the coefficient of friction between the rods and the ground assuming it   is the same at both points of contact.
                        (ii) the reaction at the hinge Q when the rods are in motion.  

 17. (a) A random variable X has a distribution function,

                 F(X) =         0                        x < 0

                                  x2/4                    0 < x < 1

                                 αx + β                   1 ≤ x ≤ 2
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                                     1                             x  ≥ 3

      Find       (i)   α & β

                                  (ii)  P ( 
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                                  (iii) the p.d.f

                                  (iv) sketch the p.d.f

                                  (v)  the mean and variance of x.
(b) A random variable x has the probability distribution function given by;

P (X=x) =  [image: image27.png](@x,x=123,.n
0 otherwise



 

Given that E(x) = 9, find (i) the value of a and n.

                                         (ii) P( 
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           (c ) The random variable x is such that x ~ Bin (8 , 0.4). 
                  Find  a) the most likely value of x.

                     b) P(x ≤ 4)

                     c) P(x ≥ 4) 

     18.  An iterative formula for solving an equation is given by 

           Xn+1 = 
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  for n = 0, 1, 2…….

           i) Find the equation whose root is being sought.

           ii) Show that the equation has one root and using an appropriate starting 

              value, find the root correct to 2 decimal places.

19. A car of mass M kilograms is pulling a trailer of mass λ M kilograms along a   straight horizontal road. The  tow bar connecting the car and trailer is horizontal and of negligible mass. The resistive forces acting on the car and trailer are constant and of magnitude 300N and 200N respectively. At the instant when the car has an acceleration of magnitude 0.3ms-2, the tractive force has magnitude 2000N.Show that M(λ+1) = 5000.Given that tension in the tow bar is 500N at this same instant, find the value of M and of λ
20.A particle moving in straight line with a constant acceleration passes in succession through A, B, C. The time taken from A to B is t1 and from B to C is t2. 

AB =a, BC=b. Prove that the acceleration of the particle is

                                                  2(bt1-at2)t2
                                                   t1t2(t1 + t2)

21. A car is moving due north at Ukmh-1 and car B is moving at Vkmh-1 in a direction N600 W. Initially B is d km due east of A. If B passes south of A, show that
          i) the shortest distance between the cars in subsequent motion is 
                d(2u-v)/2w,where w2=u2+v2- uv

         ii) the cars are closest together after   dv√3 hours.
                                                                      2w2
22. Two particles A, B move with constant velocities (λi + 3j + 30k)ms-1 and 
      (4i - 2j - 15k)ms-1 respectively, where λ is a constant. At a time t=0, the position vectors of A and B are (2i + j- 15k)m and (-i + 4j + 12k)m respectively.
a) find the value of λ such that A and B will collide and the value of t when this collision occurs.

b) in the particular case when λ = 2, find the least distance between A and B.

      23. A random sample of size n is to be drawn from a normal population with 

unknown mean μ and known standard deviation 1.8.  Find the smallest value of n which will give;

a) a   90% confidence interval for μ for width less than 1.

b) a  95% confidence interval for μ of width  less than 1. 

(Explain briefly about sampling and confidence intervals using practical examples)
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