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1. Which term of the following arithmetic sequence -6, 1, 8, 15, ... is 414? (1)

A. 31 B. 62

C. ✓ 61 D. 32

Answer: C

The n-th term of an arithmetic sequence is given by . Substituting , , and ,

we get , which simplifies to .

2. ∑_{n=4}^{17} 1/(k²+5k+6) is equal to: (Note: the index likely n, but given as k) (1)

A. 11/102 B. ✓ 7/60

C. 12/85 D. 10/119

Answer: B

Using partial fractions, the term can be written as . This forms a telescoping sum from  to

, which simplifies to .

3. Which of the following Geometric sequence is divergent? (1)

A. a_n = (-1)^{2n+1}(3/7)^n B. a_n = (-3/5)^{2n+1}

C. ✓ a_n = (1/10)(5/2)^n D. a_n = 2/5^n

Answer: C

A geometric sequence  is divergent if the absolute value of its common ratio . Here, option C has

, making it divergent, while the others have  and are convergent.

4. An auditorium has 30 seats in first row, 34 in second, 38 in third. If pattern continues, total seating capacity with

20 rows?

(1)

A. 106 B. 3880

C. 580 D. ✓ 1360

Answer: D

The seating capacity forms an arithmetic series with , , and . The sum of the first 20 terms is

.
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5. A manufacturer wants to design an open box with square base and surface area 75 square units. What height

gives maximum volume?

(1)

A. 5 units B. ✓ 2.5 units

C. 7.5 units D. 15 units

Answer: B

An open box with a square base  and height  has surface area , so . The volume 

 is maximized when , giving  and a height of  units.

6. What is area of region enclosed between f(x)=x²-4 over [1,5]? (1)

A. 5/3 B. 65/3

C. 16/3 D. ✓ 86/3

Answer: D

The function  is negative on  and positive on . The total area is 

.

7. For 10 observations, sum was 120 and sum of squares 1640. If one observation 10 is corrected to 20, then

corrected standard deviation is:

(1)

A. ✓ 5 B. 4

C. 6 D. 7

Answer: A

The initial sum and sum of squares are corrected by subtracting the incorrect value and its square, and adding the

corrected value and its square, yielding  and . The corrected standard deviation is

.

8. What is the coefficient of quartile range for data: 23,15,8,7,13,24,6,20,26,5? (1)

A. 7/23 B. 7/30

C. 30/23 D. ✓ 16/30

Answer: D

Sorting the data yields 5, 6, 7, 8, 13, 15, 20, 23, 24, 26. The lower quartile  is the median of the lower half (7) and the

upper quartile  is the median of the upper half (23), giving a coefficient of quartile range of .

9. The mean and standard deviation of incomes: Company A: mean=8000, σ=160; Company B: mean=5000,

σ=120. Which is true?

(1)

A. Company A has more variable income than B.

B. Company B has more consistent income than A.

C. It is not possible to compare variability.

D. ✓ Company B has more variable data than A.

Answer: D

To compare variability, we calculate the coefficient of variation ( ). For Company A, 

, and for Company B, , meaning Company B has more variable data than

Company A.
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10. A researcher wants proportional representation from different colleges. Which sampling technique is most

appropriate?

(1)

A. Simple random sampling B. Systematic sampling

C. ✓ Stratified random sampling D. Convenience sampling

Answer: C

Stratified random sampling is designed to ensure that distinct subgroups (strata, such as colleges) within a population are

represented proportionally in the sample.

11. Solution set of inequality x/(x-3) ≤ 2 is: (1)

A. (3,6] B. ✓ (-∞,3) ∪ [6,∞)

C. (-∞,3) ∪ (6,∞) D. [6,∞)

Answer: B

Subtracting 2 from both sides of  gives . Testing intervals with the critical points 3 and 6 reveals that

the inequality is satisfied on the interval .

12. A dairy farmer wants to minimize cost while meeting requirements. Feed A costs 14/kg, contains 0.4kg protein,

0.2kg fiber. Feed B costs 21/kg, contains 0.3kg protein, 0.5kg fiber. Daily requirement: at least 12kg protein, at

least 10kg fiber. Minimum cost?

(1)

A. 450 B. ✓ 540

C. 700 D. 840

Answer: B

The linear programming problem aims to minimize  subject to  and . The

optimal solution occurs at the corner point intersection , yielding a minimum cost of 

.

13. A bed sold for 45,000 Birr including 25% markup based on cost. Original cost? (1)

A. 33,750 B. ✓ 36,000

C. 37,500 D. 40,000

Answer: B

With a 25% markup based on cost , the selling price is represented by . Solving for  gives the

original cost of  Birr.

14. Which is true about an amortization schedule? (1)

A. Only the total interest paid over the loan

B. ✓ A breakdown of each payment into principal, interest, and remaining balance.

C. The bank's profit from the loan

D. Only down payment of the principal

Answer: B

An amortization schedule is a table detailing each periodic payment on an amortizing loan, showing the exact amount of

interest, principal reduction, and the remaining outstanding balance of the loan.
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15. Tax table provided.

A shop is rented at Birr 2,800 per month for one year. Tax rates given. What is tax payable?

(1)

A. ✓ Birr 3,330 B. Birr 5,040

C. Birr 0 D. Birr 2,800

Answer: A

The annual rental income is Birr 2,800 * 12 = Birr 33,600. According to the Ethiopian rental income tax schedule, this falls

in the 15% tax bracket with a deduction of Birr 1,710, resulting in a tax payable of (33,600 * 0.15) - 1,710 = Birr 3,330.

16. What is the range of f(x)=3 + sgn(x²+1)? (1)

A. The set of all integers B. {2,3,4}

C. ✓ {4} D. {-1,0,1}

Answer: C

For any real number x, x^2 + 1 >= 1, which is strictly positive. Therefore, the signum function sgn(x^2 + 1) = 1 for all x,

making f(x) = 3 + 1 = 4, so its range is the singleton set {4}.

17. If f(x)=ax+b and f⁻¹(2x)=x-3, then a=? (1)

A. 3 B. 1

C. -3 D. ✓ 2

Answer: D

Substituting y = 2x into f^-1(2x) = x - 3 gives f^-1(y) = y/2 - 3, so f^-1(x) = x/2 - 3. Since f(f^-1(x)) = x, we get a(x/2 - 3) + b =

x, which implies a/2 = 1, so a = 2.

18. What are values A, B, C so that (4x² - x + 2)/(x³ + x) = A/x + (Bx+C)/(x²+1)? (1)

A. -1,1,1 B. -1,1,2

C. -1,-2,0 D. ✓ 2,2,-1

Answer: D

Decomposing into partial fractions gives 4x^2 - x + 2 = A(x^2 + 1) + (Bx + C)x. Comparing the coefficients yields A = 2, C =

-1, and A + B = 4, which gives B = 2.

19. Which is true about asymptote(s) of f(x)=(x²-5x+6)/[x(x-3)(x-1)]? (1)

A. It has an oblique asymptote.

B. The graph does not intersect its asymptotes.

C. As x→3⁺, f(x)→+∞

D. ✓ As x→0⁻, f(x)→-∞

Answer: D

Simplifying the function gives f(x) = (x - 2)/[x(x - 1)] for x != 3. As x approaches 0 from the left, the numerator approaches

-2 and the denominator x(x - 1) approaches a tiny positive value (0^+), so f(x) approaches -infinity.

20. Suppose A and B are 3×3 matrices, I identity, such that AB=3I and det(A)=9. Then det(B)=? (1)

A. 1/3 B. ✓ 3

C. 27 D. 1/9

Answer: B

Using the properties of determinants, det(AB) = det(A)det(B) and det(kI) = k^n det(I) for an n x n matrix. Here, det(A)det(B) =

det(3I) = 3^3 = 27, and since det(A) = 9, we find det(B) = 27 / 9 = 3.



21. Consider system: x+2y-z=0, 2x+5y+z=0, 3x+by-2z=1. Determinant of coefficient matrix is 8. Find x and y? (1)

A. 7/8 and 3/8 B. 5/8 and -5/8

C. ✓ 7/8 and -3/8 D. -3/8 and 1

Answer: C

By calculating the determinant of the coefficient matrix and setting it to 8, we find b = 11/3. Solving the system of

equations using this value yields x = 7/8 and y = -3/8.

22. If vectors u=(3,-2), v=(-2,1), w=(3,-3), find a such that a + w = 2u - v. (1)

A. (5,2) B. ✓ (5,-2)

C. (11,2) D. (-2,5)

Answer: B

We solve for the vector a using a = 2u - v - w. Substituting the given vectors, we get a = 2(3, -2) - (-2, 1) - (3, -3) = (6 + 2 - 3,

-4 - 1 + 3) = (5, -2).

23. Let u=(5,2), v=(2,-2). Then |2u - v| is: (1)

A. -8 B. 3

C. 24 D. ✓ 10

Answer: D

First, find the vector 2u - v = 2(5, 2) - (2, -2) = (10, 4) - (2, -2) = (8, 6). The magnitude of this vector is |2u - v| = sqrt(8^2 +

6^2) = 10.

24. What is area of parallelogram spanned by vectors i+2j+k and 2i - j + 2k? (1)

A. ✓ 5√2 B. 5

C. 2√5 D. 2√19

Answer: A

The area of the parallelogram spanned by vectors u and v is given by the magnitude of their cross product. The cross

product u x v = (5, 0, -5), whose magnitude is sqrt(5^2 + 0^2 + (-5)^2) = 5sqrt(2).

25. What is image of circle x²+y²-6x+4y+12=0 under translation T(2,-3)? (1)

A. ✓ x²+y²-10x+10y+49=0 B. x²+y²+10x-6y+49=0

C. x²+y²-6x+8y+9=0 D. x²+y²-10x-10y-1=0

Answer: A

The circle can be rewritten in standard form as (x-3)^2 + (y+2)^2 = 1, with center (3, -2) and radius 1. Translating by (2, -3)

gives a new center of (5, -5), resulting in the equation (x-5)^2 + (y+5)^2 = 1, which expands to x^2 + y^2 - 10x + 10y + 49 =

0.

26. What is image of line y=2x+1 after reflecting along line y=x-3? (1)

A. x+2y+10=0 B. 2x-y-10=0

C. x+y-10=0 D. ✓ x-2y-10=0

Answer: D

The reflection of a point (x, y) across the line y = x - 3 is (y + 3, x - 3). Substituting x = y' + 3 and y = x' - 3 into the equation

of the line y = 2x + 1 gives x' - 3 = 2(y' + 3) + 1, which simplifies to x - 2y - 10 = 0.



27. If modal value of data is 67.5, find m. (Table: 41-50:4, 51-60:2, 61-70:m, 71-80:6, 81-90:1, 91-100:8) (1)

A. 7 B. 8

C. ✓ 9 D. 10

Answer: C

Using the formula for the mode of grouped data, , we have .

Solving this equation for  yields , which simplifies to , giving .

28. In how many ways can a committee of 4 be selected from 6 boys and 4 girls if committee contains at most 2

boys?

(1)

A. 85 B. ✓ 115

C. 24 D. 125

Answer: B

The number of ways to select a committee of 4 with at most 2 boys is the sum of the ways to select 0, 1, or 2 boys:

.

29. Which is true about events E₁={2,3,5}, E₂={1,6}, E₃={2,4,6} for rolling a die? (1)

A. They are mutually exclusive. B. ✓ They are exhaustive events.

C. P(E₁∪E₃)=1 D. P(E₁∩E₃)=1/4

Answer: B

Events are exhaustive if their union is equal to the sample space. Here, , which

represents the entire sample space of rolling a die.

30. A committee of 3 from 10 candidates including 4 girls. Probability that at most one girl is selected? (1)

A. ✓ 2/3 B. 3/4

C. 1/3 D. 5/6

Answer: A

The probability of choosing at most one girl (0 or 1 girl) from 4 girls and 6 boys in a committee of 3 is 

.

31. Which of the following is onto function? (1)

A. f:R→R, f(x)=|x| B. f:R→R, f(x)=x²

C. f:R→[0,∞), f(x)=3ˣ D. ✓ f:(0,∞)→R, f(x)=log₂x

Answer: D

A function is onto if its range equals its codomain. For  given by , the range of the

logarithmic function is , which perfectly matches the codomain, making it an onto function.

32. Given f={(1,0),(-1,2),(3,4),(2,1)} and g={(0,0),(-1,2),(3,4),(2,1)}. Which is correct? (1)

A. 2f(2)=2g(1) B. (f+g)(-1)=1

C. ✓ (f-g)(3)=0 D. (f·g)(2)=-1

Answer: C

From the given sets of ordered pairs,  and . Therefore, ,

making option C the correct statement.
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33. Which is NOT true about f(x)=2x⁵-7x³+2x-1? (1)

A. It has at most 4 turning points and intersects x-axis at most 5 times.

B. As we move far from origin it rises to right and falls to left.

C. It is a smooth and continuous curve.

D. ✓ It passes through the origin.

Answer: D

For the function , substituting  gives . Since , the curve does

not pass through the origin, which makes statement D false and thus the correct choice.

34. What is value of b such that x-1 and x+1 are factors of ax³ - bx² + 3x - 10? (1)

A. ✓ -10 B. -7

C. 7 D. 14

Answer: A

By the Factor Theorem, , and 

. Solving this system of linear equations yields , and substituting

this back gives .

35. Simplified form of 3^{2+log₉ 25} is: (1)

A. 75 B. ✓ 45

C. 9 D. 5

Answer: B

The expression can be simplified by writing the exponent base 9 as , so . Thus,

.

36. Which one is false about f(x)=log₃(x-3)? (1)

A. ✓ f(x)≥0 for x≥3 B. 0<f(x)<1 for 4<x<6

C. Domain is real numbers greater than 3 D. Line x=3 is vertical asymptote

Answer: A

The statement in A is false because  is undefined at , and for any , the argument

 is between 0 and 1, making  negative.

37. What is sec(240°)? (1)

A. -2√3/3 B. 2

C. ✓ -2 D. 2√3/3

Answer: C

Since  lies in the third quadrant where cosine is negative, we have 

.

38. If θ is second quadrant angle and cscθ = 5/3, then cotθ = ? (1)

A. 4/5 B. 3/4

C. 4/3 D. ✓ -4/3

Answer: D

Since  is in the second quadrant, cosine (and thus cotangent) must be negative. From , we get ,

which yields  and .
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39. A regular pyramid has square base side 10 cm, lateral edge 13 cm. Total surface area? (1)

A. 240 cm² B. ✓ 340 cm²

C. 260 cm² D. 360 cm²

Answer: B

The base area is  cm . The slant height of each triangular face is  cm, so the

lateral surface area is  cm , giving a total surface area of  cm .

40. What is point that divides segment P(2,3) and Q(-2,4) internally in ratio 1:2? (1)

A. (2/3, -10/3) B. (10/3, 5/3)

C. ✓ (2/3, 10/3) D. (-2/3, 11/3)

Answer: C

Using the section formula for internal division in the ratio , we have  and 

, which gives the point .

41. Out of 135 students, 59 take Math, 99 take English, 10 take neither. How many take both? (1)

A. 43 B. 59

C. ✓ 33 D. 23

Answer: C

The number of students taking Math or English or both is 135 - 10 = 125. Using the principle of inclusion-exclusion, the

number taking both is 59 + 99 - 125 = 33.

42. If x=2.131131113... and y=7.868868886..., find (x+y)/5? (1)

A. 20 B. ✓ 2

C. 1 D. 1/5

Answer: B

Adding the corresponding decimal places of x and y, each sum is 9, so x + y = 2 + 7 + 0.999... = 10. Thus, (x + y)/5 = 10/5 =

2.

43. Which is not true about real numbers? (1)

A. ✓ Difference of two irrational numbers is always irrational.

B. Product of nonzero rational and irrational is irrational.

C. Between any two irrationals there is a rational.

D. If a<b then a < (a+b)/2 < b

Answer: A

The difference of two irrational numbers is not always irrational; for example, subtract root 2 from root 2 to get 0, which is

rational.

44. The solution of |2x-4|+|x+5|=8 is: (1)

A. {-3,1} B. ✓ {1,7/3}

C. {-3,1,7/3} D. {-3,7/3}

Answer: B

By testing the values, x = 1 gives |2-4| + |1+5| = 2 + 6 = 8, and x = 7/3 gives |14/3 - 4| + |7/3 + 5| = 2/3 + 22/3 = 8, while x =

-3 yields 12, showing {-3} is incorrect.
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45. A building casts shadow 45 m when angle of elevation of sun is 30°. Height of building? (1)

A. 45√3 B. 45√3/2

C. 45√2/2 D. ✓ 45√3/3

Answer: D

Using trigonometry, tan(30°) = height / shadow. This gives height = 45 * tan(30°) = 45 * (sqrt(3)/3) m.

46. If each exterior angle of a regular polygon is 40°, how many sides? (1)

A. 8 B. 10

C. 7 D. ✓ 9

Answer: D

The sum of the exterior angles of any regular polygon is 360°. Since each exterior angle is 40°, the number of sides is

360 / 40 = 9.

47. Area of triangle 128 cm², one side 8 cm, corresponding side of similar triangle 12 cm. Area of other triangle? (1)

A. 129 B. 192

C. ✓ 288 D. 64

Answer: C

The ratio of the areas of two similar triangles is the square of the ratio of their corresponding sides: (12/8)^2 = 9/4.

Multiplying this by 128 cm² gives 288 cm².

48. Let u=(5,3), v=(-8,1). Unit vector in direction of u+v? (1)

A. 3/5 i - 2/5 j B. ✓ -3/5 i + 4/5 j

C. 1/2 i - 2/5 j D. 4/5 i + 2/5 i

Answer: B

The sum vector is u + v = (5 - 8, 3 + 1) = (-3, 4), which has a magnitude of sqrt((-3)^2 + 4^2) = 5. Dividing the vector by its

magnitude gives the unit vector -3/5 i + 4/5 j.

49. Mean salary of 10 employees = 6450. New employee gets 7000. New mean? (1)

A. 6650 B. 6600

C. 6550 D. ✓ 6500

Answer: D

The original sum of the 10 salaries is 10 * 6450 = 64500. Adding the new salary of 7000 gives a total of 71500, which

divided by 11 employees yields a new mean of 6500.

50. If variance of a,b,c,d is 9, then standard deviation of 2a+3, 2b+3, 2c+3, 2d+3? (1)

A. 36 B. 18

C. 9 D. ✓ 6

Answer: D

The original standard deviation is the square root of the variance, which is sqrt(9) = 3. When each data value is multiplied

by a constant c, the standard deviation is multiplied by |c|, so the new standard deviation is 2 * 3 = 6 (adding a constant

does not change the standard deviation).



51. Two dice thrown. Probability sum multiple of 5 or greater than 9? (1)

A. ✓ 5/18 B. 1/4

C. 11/36 D. 13/36

Answer: A

The sums of two dice that are either multiples of 5 (5, 10) or greater than 9 (10, 11, 12) are 5, 10, 11, and 12. There are 4 ways

to get 5, 3 ways to get 10, 2 ways to get 11, and 1 way to get 12, giving a total of 10 favorable outcomes out of 36, which

simplifies to 5/18.

E N D  O F  T H E  M A R K I N G  K E Y

Sit this paper online at temari.et/exam-prep/papers/grade-12-mathematics-2018-version-5.

More exam papers are at temari.et/exam-prep/papers.

Generated on Tikimt 2, 2019 E.C. (October 12, 2026 G.C.) · Temari.et

https://temari.et/exam-prep/papers/grade-12-mathematics-2018-version-5?utm_source=answer_key&utm_medium=pdf&utm_campaign=paper_pdf
https://temari.et/exam-prep/papers?utm_source=answer_key&utm_medium=pdf&utm_campaign=paper_pdf
https://temari.et/exam-prep/papers/grade-12-mathematics-2018-version-5?utm_source=answer_key&utm_medium=pdf&utm_campaign=paper_pdf

