HOLIDAY WORK
(MATHEMATICS S4N)

SECTION A, (Compulsory, 40 marks)

1. Use matrix method to solve the flowing simultaneous equations.
                                 4x = y + 7
                                 6x + 5y = 17
                                                                                                                                (4 marks)

2. Simplify:   - 2 + .                                                                         (4 marks)


3. Find the smallest angle in a triangle whose sides are in the ratio 8 : 10 : 14
                                                                                                                                (4 marks)

4. A 2 x 2 matrix transforms the unit vectors  and  onto vectors and       respectively. Find the image of point (7, - 4) using the same transformation.
                                                                                                                                (4 marks)

5. Given that cos x = 0.2, where x is acute, find, without using calculator or mathematical      tables:              (a) tanx + 2sinx             (b) 4tanx - sinx
                                                                                                                                (4 marks)

6. The triangle shown below has an area of 5cm2. Find the length PR.
                                                R






	300
             P                                                            B                                                  (4 marks)
                                              4cm

7. The table below shows the frequency distribution of marks obtained by 20 students in     a continuous assessment test (CAT).

	Marks (%)
	1
	2
	3
	4
	5

	No. of students
	5
	3
	6
	2
	4



           Find: (a) the mean mark                                              (b median mark       (4 marks)

8. Given that 82n x 3n  = 36, find the value of m and n.                                        (4 marks)

9. On a map whose scale is I : 30,000, a rectangular farm measures 3cm by 4cm.        Calculate the perimeter of the farm in metres.                                                  (4 marks)
10. If n(A) = 10 and n(B) = 6, what are the greatest and least possible values of:
                        (i) n(A∩B)                                                         (ii) n(AUB)
                                                                                                                                (4 marks)

 SECTION B (Attempt any five questions)

11. Draw the graph of the curve y = x2 – 4x for -2 ≤ x ≤ 5.
                                                                                                                                (4 marks)
            (a) Use the graph to solve the following equations:
                         (i) x2  --  4x – 3 = 0     (ii) x2 – 4x + 2 = 0
                                                                                                                                (4 marks)
(b) Find the minimum value of the curve and the value of x for which it occurs.
                                                                                                              (2 marks)
            (c) For what range of values of x is the curve negative.
                                                                                                                                (2 marks)

12. In the figure shown PQ = 6cm, ST = 6cm and RS = 10cm. UQ is parallel to TR

	P


                                                                              6cm

	U	Q


                                                                                                    4cm


	T           6cm                 S                 10cm                     R

(a) Show that triangle PUQ is similar to triangle PTR.                                  (4 marks)

(b) Find the length of the line: (i) UV   (ii) VQ                                               (4 marks)

(c) If the area of triangle PTR is 40cm2,calculate:
(i) The area of triangle PUQ
(ii) The size of the angle PRS
	                                                                                                (4 marks)

13. (a) A circular plate, centre O, has a diameter AOB = 20cm. C is a point on the             circumference such that angle CBA = 340. A crack appears along the chord AC             and the shaded segment drops off. Calculate:
                    (i) the acute angle AOC
                    (ii) the length of chord
              (iii) the shaded area of  the                     se                                      (6 marks)
	              minor segment.	A





                                            
	B
	                       C                                 

(b) The figure below shows two circles that intersect at points A and B. Point E is the       centre of the smaller circle and lies on the circumference of the larger one. FAC and        FBD are straight lines. Angle AFB = 650 and angle FCD = 700. Calculate

	C
(i) The obtuse angle AEB.

(ii) Angle BAD.
                                                                                             A
(iii) Angle EBF.

                                                                               P

	                                                  B	   D
                                                                                                                                (6 marks)

14. I am a heavy sleeper and without the aid of an alarm clock, I never wake up before      7.30 am. The probability that I am not late to school is . If the alarm clock is set the        previous night, it rings at 7.00 am which gives me ample time, but the probability that      it wakes me up is . I am also forgetful and the probability that I remember to set the      alarm clock is . 
     By use of tree diagram, calculate the probability that on any morning:
           
                                                                                                                          (2 marks)
              (a) I am woken p at 7.00 am by the alarm clock.
                                                                                                                      (1 marks)
        (b) I forget to set the alarm clock but reached school in time
	                                                                                                     (3 marks)
              (c)  I set the alarm clock but it fails to wake me up and yet I still reach the school                      in time.
                                                                                                                           (3 marks)
              (d)  I am late for school.
                                                                                                                           (3 marks)

15. A factory produces three types of portable radio sets called Sanyo, National and       Haiwa A Sanyo set contains 1 transistor (T), 10 resistors (R) and 5 capacitors (C). A        National set contains 2T, 18R and7C. A Haiwa set contains 3T, 24R and 10C.
       Arrange this information in matrix form
                                                                                                                              (2 marks)
      If the factory’s monthly out is 100 Sanyo, 200 National and 80 Haiwa sets, find the          monthly requirements of transistors, resistors and capacitors using matrix method.
                                                                                                                              (3 marks)
     Transistors cost shs.10,000, resistors cost shs.5,000 and capacitors shs.29,000. Find      by matrix multiplication, the cost of these components:

                (a) for each set.                                                                          (3 marks)
                (b) per month.                                                                             (4 marks)


16. The figure shows a right circular cone VAB.
      The radius OB = 5cm slanting side VA = VB = 13cm.

(a) Calculate the angle AVB.            (3 marks)                        V
(b) 	
(c) Find the (i) the volume of the cone
                                                   (3 marks)

                         (ii) total surface area of the cone.	
                                                    (3 marks)

                                                                                       A                               B
                         (iii) the vertical angle AVB.                                                                                                                                                                                     (3 marks)        

17. Rectangle OPQR has vertices O (0, 0), P (2, 0), Q (2, 3) and R (0, 3). O1P1Q1R1 is the       image of OPQR under translation. O2P2Q2R2 is the image of O1P1Q1R1 under   
      the transformation given by matrix  .
(a)  Draw rectangles OPQR, O1P1Q1R1 and O2P2Q2R2 on the same axes.
(6 marks)
(b) Describe the transformation by the above matrix.
                                                                                                              (2 marks)
(c) Use your diagram to find the centre of rotation which maps rectangle OPQR onto rectangle O2P2Q2R2 .
                                                                                                             (4 marks)

                                                             END
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