MERU SCHOOL
MATHEMATICS  FORM THREE HOLIDAY ASSIGNMENT TERM 1 2024
1. A and B are on the same side of a tower. The angle of  elevation of the top of the towers from A and B are 32o and 50o respectively. If AB = 15m, calculate the height of the tower to 2 d.p.   (3mks)
2. Solve the equation 1 + log(2x – 9) = log(3x+5) – log 2.					(3mks)
3. Use logarithm tables to evaluate:								(4mks)

4. Given that p = 5i – j 3k, q = 8i = j and r = 2p – q, determine the magnitude of r.		(3mks)
5. Evaluate                                             (3mks)
1 + cos 45
6. Pipe A can fill a tank in 2 hours. Pipe B and C can empty the tank in 5 hours and 6 hours respectively. How long would it take to fill the tank if A and B are left open and C closed.													(2mks)
7. Use tables of reciprocals and cubes to evaluate to 4 s.f.					(3mks)
   
8. The diagram below represents the cross-section of a solid prism of length 8cm. calculate the volume of the prism.										(3mks)
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9. Simplify        18t2 – 50a2
                  6t2 – 19at + 15a2									(3mks)
10. Mr. Aden owes a financial institution sh.300,000 towards which he pays sh.80,000 every year. If the interest charged is at 12% p.a. on the outstanding balance, find:
a) The time it will take him to clear the loan.						(2mks)
b) The total interest paid.									(2mks)
11. The roots of a quadratic equation are a = -3/4 and b = 3/7. Form a quadratic equation in the form ax2+bx+c=0 where a, b and c are integers.							(3mks)
12. Find the values of x and y that qualify the simultaneous equations below:			(4mks)
4x  x  8y  =  1
8x   = 81
13. The interior angle of a regular polygon is 4 times the size of the exterior angle. Find the number of sides of the polygon.									(3mks)
14. The volume of two similar solids are 1856cm3 and 783cm3. The surface area of the smaller solid is 315cm2. Calculate the surface area of the larger solid.					(3mks)


15. Given that cos(x-20)o = sin(2x+32)o and x is an acute angle. Find the value of x.		(3mks)
16. Solve the equations:									(4mks)
x + y = 17
xy – 5x = 32
17. Solve the following simultaneous equations.							(3mks)
     x – 4y = -5
  -x + 2y = 1
18.  Simplify the expression:									(3mks)
    4x – 9x3  
 3x2 – 4x - 4 
19. Solve   5 – 2x < 1 – 2x  ≤  2 – x 
            3                  3
Hence list the integral vales that satisfy the inequalities.					(3mks)

20. Given that the position vectors of point P is P = 4a – 2b where a =       , find:
a) Column vector P									(2mks)
b) Coordinate of P1 under translation vector         -4					            (2mks)			               -6
21. Mwangi transacted 7/9 to 3 decimal places. Calculate the percentage error resulting from the truncating.											(3mks)
22. The points A, B, C and D are four corners of an island and are such that B is 200km from A on a bearing on N60oE. C is 380km from B and on a bearing of 140o. Point D is on a bearing of N70oW and due South of B;
a) Using a scale of 1cm represents 50km, show the positions of A, B, C and D.		(4mks)
b) Use scale drawing to determine;
i) Distance AC.									(2mks)
ii) Distance BC 									(2mks)
iii) Bearing of A and C								(1mk)
iv) Bearing of D and A.								(1mk)
23. Two vertices of a triangle ABC are A(3,6) and B(7,12);
a) Find the equation of line AB.								(3mks)
b) Find the equation of the perpendicular bisector of line AB.				(4mks)
c) Given that AC is perpendicular to AB and the equation of line ABC is y = -5x+47, find the co-ordinates of C.										(3mks) 
24. The vertices of a quadrilateral area has vertices A(3,3) B(5,3), C(5,4) and D(3,5) while A''B''C''D'' has vertices A''(-3,-3) B''(-3,-5) C'(-4,-5) and D(-5,-3). Draw quadrilateral ABCD and A'' B''C''D'' .
a) Describe fully a transformation which maps ABCD onto A'' B''C''D''.			(2mks)
b) Draw quadrilateral A'B'C'D' the image of ABCD under a reflection of the line x=1.	(2mks)
c) The quadrilateral A'B'C'D' mapped onto half turn about (0,0). Draw the quadrilateral A'''B'''C'''D'''.										(2mks)
d) State all the pairs of the quadrilaterals that are oppositely congruent.			(2mks)





25. The frequency distribution table below represents marks of 30 students in a Mathematics exam.
	Marks
	Number of students

	40 – 44
	1

	45 – 49
	2

	50 – 54
	12

	55 – 59
	10

	60 – 64
	X

	65 – 69
	2

	70 – 74
	1







a)i) Determine the value of x.									(1mk)
ii)  State the modal class.									(1mk)
b)  Use the frequency distribution table above to calculate the;
i)  Mean mark											(5mks)
ii) Median mark										(3mks)
26. In a retail shop, the marked price of a cooker was Ksh.36,000. Kerubo bought the cooker on hire purchase terms. She paid ksh.6400 as deposit followed by 20 equal monthly installments of ksh.1750.
a) Calculate: 
i) The total amount of money she paid for the cooker.				(2mks)
ii) The extra amount of money she paid above the marked price.			(1mk)
b) The total amount of money paid on hire purchase terms was calculated at a compound interest rate on the marked price for 20 months. Determine the rate, per annum of the compound interest correct to 1 decimal place.							(4mks)
c) Lekyshia borrowed Ksh.36,000 from a financial institution to purchase a similar cooker. The financial institution charged a compound interest rate equal to the rate in (b) above for 24 months. Calculate the interest Lekyshia paid correct to the nearest shilling.		(3mks)
27. The bearing of Naivasha from Meru is 285o. The two towns are 360km apart on a straight line. Nanyuki is 120km from Meru on a bearing of 025o;
a) Find by calculation, the distance between Naivasha and Nanyuki to the nearest km.	(4mks)
b) What is the bearing of Naivasha from Nanyuki?						(4mks)
c) Otim town is on a direct route from Naivasha to Nanyuki and the shortest distance to Meru. Find the distance of the direct route from Meru to……					(2mks)
28. The table below shows income tax rates for certain year:

	Monthly income in Kenyan shillings (Ksh)
	Tax rate in each shilling

	0 – 10164
	10%

	10165 – 19740
	15%

	19740 – 29316
	20%

	29317 – 38892
	25%

	Over 38892
	30%



A tax relief of  Ksh.1162 per month was allowed. In a certain month of the year, an employee’s taxable income in the fifth band was Ksh.2108.

a) Calculate: 
i) Employees total income in that month.						(2mks)
ii) The tax payable by the employee in that month.					(5mks)
b) The employee’s income includes a house allowance of Ksh.15,000 per month. The employees contributed 5% basic salary to a cooperative. Calculate the employee net pay for that month. 													(3mks)
29.  a)  On the grid provided, draw quadrilateral ABCD with vertices  A(1,1), B(3,2), C(5,1) and D(3,4). Hence state the equation of the line of symmetry of the quadrilateral ABCD.	(2mks)

b)  On the same axes, draw A'B'C'D', the image of ABCD under a reflection in the line x=1 and state the coordinates of A'B'C'D'.								(2mks)
c)  Draw on the same axes A''B''C''D'' the image of A'B'C'D' under an enlargement centre (-2,-1) scale factor -1 and state the coordinates of A''B''C''D''.					(3mks)
d)  Draw on the same axes A'''B'''C'''D''' the image of A''B''C''D'' under a rotation centre (0,0) through +90o and state the coordinates of A'''B'''C'''D'''.					(2mks)
e)  State a pair of quadrilaterals that are oppositely congruent.				(1mk)
30. The table below shows income tax rates in a certain year.
  
	Monthly taxable income in Kenyan shillings (Ksh)
	Tax rates

	0 – 12298
	10%

	12299 - 23885
	15%

	23336 – 35473
	20%

	35473 - 47059
	25%

	47060 and above
	30%



In the year, the monthly earnings of Kanini were as follows:
Basic salary	-	Ksh.64,500
House allowance  -	Ksh.12,000

Kanini contributes 7.5% of her basic salary to a pension scheme. This contribution is exempted from taxation. She is entitled to a personal tax relief of Ksh.1408 per month. Calculate:
a) Kanini’s monthly taxable income.							(2mks)
b) The tax payable by Kanini that month.							(6mks)
c) Kanini’s net pay that month.								(2mks)
31. The SGR train leaves Narobi for Mombasa a distance of 496km. a salon car also leaves Nairobi for Mombasa travelling at 20km/h and covers the same distance taking 36 minutes less;
a) Taking the speed of the train to be xkm/hr, write the expression of:
i) Time taken by the SGR train.							(1mk)
ii) The time taken by the saloon car.							(1mk)
b) Form an equation in x and determine the speed of the train to the nearest km/h.	(4mks)
c) If the car had a stopover at Mtito Andei for 30 minutes, find the average speed of the car to the nearest km/h.										(4mks)
32. Complete the table below for the function y = x2 + 12 – 15 for 0.5 ≤ x ≤ 4.			(2mks)
          x    
	x
	1.0
	1.5
	2.0
	2.5
	3.0
	3.5
	4.0

	y 
	
	
	
	
	
	
	




a) On the grid provided, draw the graph of y = x2 + 12 – 15 for 0.5 ≤ x ≤ 4 for 0.5 ≤ x ≤ 4, using 	
           x    
a scale of 2cm to represent 1 unit on the x-axis and 2cm to represent 5 units on the y-axis.   (3mks)
(grid 13 by 13)
b) From your graph, state the range of values of x for which x2 + 12  ≤  18			(2mks)
								         x
c)  By drawing a suitable straight line on your graph, solve the equation x2 + 12  - 20 = -5x	
								                            x                 (2mks)
33.  The figure below shows a model of a solid in the shape of a cone with a hemispherical top
[image: ]
The diameter of the hemispherical top is 70cm and is equal to the diameter of the top of the frustum. The frustum has a base diameter of 28cm and a slant height of 60cm:
a) Calculate the area of the hemispherical surface.						(1mk)
b) Calculate the slant height of the cone from which the frustum was cut.			(4mks)
c) Calculate the total surface area of the model.							(5mks)
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