121/2 Mathematics Form 4

KENYA NATIONAL EXAMINATIONS
121/2 - MATHEMATICS Paper 2
Form 4 End Term Examination

Time: 2%2Hours

INSTRUCTIONSTO CANDIDATES:

1. Write your name and index number in the spaces provided.

2. This paper consists of TWO sections: Section | and Section I1.

3. Answer ALL questionsin Section | and only FIVE questions from Section I1.

4. Show al the stepsin your calculations, giving your answers at each stage.

5. Non-programmabl e silent electronic calculators and KNEC mathematical tables may be used.

SECTION | (50 Marks)

Answer all questions in this section in the spaces provided.
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1. Giventhat log 3=0.4771andlog 2 =
0.3010, find without using a calculator the
value of log 4.5.

(3 marks)

2. Simplify the expression by rationalizing
the denominator:

(3 marks)

3. Find the inverse of the matrix A. Hence
solve the simultaneous equations:

3e+4y=6

(3 marks)

4. Intriangle POR, PQ = 8cm, QR = 6cm and
angle PQR = 112°. Calculate the length PR
correct to 2 decimal places.

Form 4

5. A businessman bought a machine for Ksh.
1,500,000. It depreciates at arate of 12% p.a.
Calculate its value after 3 years.

(3 marks)

6. A chord XY of length 12cmisdrawnina
circle of radius 10cm. Calculate the
perpendicular distance from the center of the
circleto the chord.

(3 marks)

7. Given vectors OAm =[3, -2] and OBm =
[-1, 5], find the magnitude of the vector ABm
correct to 1 decimal place.

(3 marks)
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8. The mean of the numbers 4, 8, x, 12, and
15is9. Find the value of x and hence
calculate the standard deviation o.

(3 marks)

9. Make x the subject of the formula: y =
V(X% +a) | (X - b)).

(3 marks)

10. Find the equation of aline passing
through (-2, 4) and perpendicular to theline
3y -2x =6.

(3 marks)

11. Expand (1 - 2x)5 up tothetermin x> Use
your expansion to estimate (0.98)5.

(3 marks)
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12. A triangle with vertices A(1,1), B(3,1),
and C(2,3) undergoes an enlargement scale
factor -2 center (0,0). Find the coordinates of
the image.

(3 marks)

13. A bag contains 4 red and 5 blue balls.
Two balls are drawn at random without
replacement. Find the probability that they
are of different colors.

(3 marks)

14. Find the derivative dy/dx of the curvey =
2x3 - 5x% + 4x - 1 at the point where x = 2.

(3 marks)

15. Form all the inequalities that define the
region R bounded by the vertices (0,0), (4,0),
and (0,3).

(3 marks)
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16. The 3rd term of a geometric progression
is 18 and the 6th term is 486. Find the first
term and the common ratio.

(3 marks)
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SECTION I1 (50 Marks)

Answer any five questions from this section.

17. A particle moves along a straight line such that its displacement s meters from afixed point O at
timet secondsisgiven by s= t2-6t2+ 9t + 5.

(a) Find the velocity of the particle whent = 4. (3 marks)
(b) Find the time when the particle is momentarily at rest. (3 marks)
(c) Determine the acceleration of the particle when t = 2. (2 marks)

(d) Find the maximum velocity attained in the first 3 seconds. (2 marks)

18. Consider the curvesy = x2 - 2x and the liney = x.
(a) Find the coordinates of the points of intersection of the curve and the line. (3 marks)
(b) Evaluate [(x2 - 2x)dx. (2 marks)

(c) Calculate the exact area of the region enclosed by the curve and the line. (5 marks)

Page 5



121/2 Mathematics Form 4

19. In afactory, machines A, B, and C produce 30%, 50%, and 20% of the total output respectively.
The probability of producing a defective itemis 4% for A, 2% for B, and 5% for C.

(a) Draw atree diagram to represent this information. (3 marks)
(b) Find the probability that an item selected at random is defective. (3 marks)

(c) If adefectiveitem is chosen, find the probability that it was produced by machine B. (4 marks)

20. A tailor makes two types of dresses, X and Y. Dress X requires 2m of cotton and 1m of silk.
DressY requires 1m of cotton and 2m of silk. The tailor has 20m of cotton and 16m of silk. The
profit on X is Ksh. 800 and on Y is Ksh. 600.

(a) Form al the linear inequalities representing this information. (3 marks)
(b) On the grid provided, graph the inequalities and shade the unwanted region. (4 marks)

(c) Determine the number of each dressto make to maximize profit, and find the max profit. (3
marks)
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21. An arithmetic progression (A.P.) has the 4th term as 14 and the 8th term as 26.
(a) Find the first term (&) and the common difference (d). (3 marks)
(b) Find the sum of the first 20 terms of the A.P. (3 marks)

(c) Thefirst, second, and fifth terms of this A.P. form the first three terms of a G.P. Find the
common ratio of the G.P. (4 marks)

22. The coordinates of atriangle are A(-2, 1), B(4, 3) and C(1, 6).
(a) Find the equation of theline AB in the formy = mx + c¢. (3 marks)
(b) Find the equation of the perpendicular bisector of AB. (4 marks)

(c) Calculate the exact area of triangle ABC. (3 marks)
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23. The table below shows the distribution of marks scored by 50 students in a mathematics test.
(Marks: 10-19(4), 20-29(8), 30-39(12), 40-49(15), 50-59(8), 60-69(3)).

(a) State the modal class. (1 mark)
(b) Calculate the mean mark using an assumed mean of 44.5. (4 marks)
(c) Calculate the median mark. (3 marks)

(d) Calculate the standard deviation o. (2 marks)

24. Intriangle OAB, OAm =aand OBm = b. Point M divides OA in theratio 2:1 and N divides OB
intheratio 1:2. Thelines AN and BM intersect at X.

(a) Express ANm and BMm in terms of aand b. (3 marks)

(b) Given that OXm = h(Om A + ANm) and OXm = k(Om B + BMm), find the values of h and k. (5
marks)

(c) Express OXm interms of aand b. (2 marks)
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