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1. If x and y are composite natural numbers and z is a prime number, then which one of the following is never (1)
true?
Azty==z B.z+y=2z
Crz=y D-/a:y:z2
Answer: D

Since z is a prime number, the only factors of 22 are 1, z, 22 I Ty = 22 where z and Yy are composite, they must both be
greater than 1, so the only possibility is £ = z and y = z, which contradicts the assumption that z is prime and x, y are

composite.
2. The simplified form of the expression (2 )3(3£) 1 (%) : (1)
5 2
A. 5 2
1
C. £
Answer: B
3
?{imp[ifying each term: (%)3 = % (é)*4 ? (\/1255)4 =5 % asnd (g)6 = 28—5 Multiplying the first two terms gives 16245 X
%= 4,and dividing by the third term gives i = T = iXxE =3
3. To rationalize the denominator 3*? which one of the following expression is used as the rationalizing factor? (1)
A 3=V2 B. 3=V2
3—V2 443
C.v 4+v3 D. —L-
4++/3 4+V/3
Answer: C

3 “\[, we multiply both the numerator and the denominator by the

conjugate of the denominator, which is b + \f c. Thus, the rationalizing factor is i*g

2 dx—1
4. \What is the value of z for 2 (%) =3 (2—87) 0 ()
1 4
A v 3 -3
2 1
C- g 0 Z
Answer: A

—il
Expressing the bases in terms of , the equation becomes 2 ( ) ( g 3) 3 , which simplifies to 2(3)109: -
3(2)~2*3, Dividing both sides ylelds (3)12273 = §,5012z — 3 = 1,giving = = .
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10.

Which one of the following systems of linear equation has infinitely many solutions? (1)

A"/{3w+y:—1—w—;—’y:§ B'{m+y:62w—5y:0
C'{m+3y:22w—4y:1 D'{m—2y:5—3w+6y:1

Answer: A

Multiplying the second equation in Option A, —x — %y = :1,—) by —3 gives 3z + y = —1. This is identical to the first

equation, meaning they represent the same line and therefore have infinitely many solutions.

What is the solution set of the inequality |3z + 6| — 2 > 4? Q)
A. (—00, —4) U (0, 00) B. [-4,0]
C.v (—c0,—4] U0, 0) D. (—4,0)

Answer: C

The inequality |3z + 6| — 2 > 4 simplifies to |3z + 6| > 6, which implies |z + 2| > 2. This means = + 2 > 2 (giving
x> 0)orz+ 2 < —2(giving z < —4), which in interval notation is (—oo, —4] U [0, 00).

The solution set of the inequality 322 + 2z — 1 < O'is: Q)
1 1
A- (—o0, ~1) U (3, 00) B.~ (~1,3)
C.0 D.z:zeR
Answer: B
The quadratic expression can be factored as 3z + 2z — 1 = (3= — 1)(z + 1) < 0.Therootsarex = —land z = %

and since the coefficient of $2 is positive, the inequality is satisfied on the interval between the roots, which is (—1, %)

For any two non-empty sets A and B. If A C B, then which one of the following is always true? (1)
ALANB=2B B.AUB=A
C.- ANB=A D.(AUB)NA=B

Answer: C

By definition, if A C B, then every element in A is also in B. Therefore, their intersection A N B is exactly the set A.

Which one of the following is Not true about the graph of the function f(z) = 222 — 8z + 37 )
A. It'srangeisy: y > —b. B. It's vertex is (2, —5).
C. It's axis of symmetryis x = 2. D. v It's maximum value is —5.

Answer: D

The quadratic function f(x) = 222 — 8z + 3 opens upward because the coefficient of 22 is positive (2 > 0). Therefore,
the vertex at (2, —5) represents the minimum value of the function, not a maximum value.

If f(z) = 25%14. Then, which one of the following points is on the graph of f~!(z)? ()
A (1-5) B. (3,5)
C. (0, _4) D. (2a 8)
Answer: A
A point (a, b) is on the graph of f~!(z) if and only if (b, a) is on the graph of f(z), meaning f(b) = a.Testing (1, —5)
gives f(—5) = % = =8 = 1, which confirms that (1, —5) is on the inverse function's graph.
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If the ratio of the areas of two similar triangls are 64cm?2 and 81c¢m?, then which one of the following is Not
true?

A. The ratio of their perimeteris 8 : 9.

B. The ratio of their sidesis 8 : 9.

C. v The ratio of their perimetris 64 : 81.

D. All the ratio of their corresponding sides are equal.

Answer: C
The ratio of the areas of two similar triangles is equal to the square of the ratio of their corresponding sides and

perimeters. Therefore, the ratio of their perimeters is 4/ % = 8 : 9, making Option C false.

If the angle of a sector at the center of a circle is 180° with radius 4cm. Then, what is the area of the sector?

A.v 8tem? B. 4wem?
C. 16mem? D. 2wem?
Answer: A

The area of a sector with central angle 6 and radius 7 is given by A = ﬁwr? For = 180% and r = 4cm, the areais

%w(@? = 8 cm?.

Which one of the following is Not true about a parallelogram ?
A. Parallelogram is a quadrilateral with opposite sides parallel.
B. The consecutive angles of a parallelogram are supplementary.
C. v The diagonals of a parallelogram are equal.

D. The opposite angles of a parallelogram are congruent.

Answer: C
The diagonals of a parallelogram bisect each other, but they are not equal in length unless the parallelogram is a
rectangle or a square.

If aregular 8 — sided polygon is inscribed in a circle of radius 2e¢m , then what is the area of the polygon in

cm2?

A. 32 B. 3212

C.8 D.v 82
Answer: D

The area of a regular n2-sided polygon inscribed in a circle of radius R is given by A = n X %RZ sin(%ﬂo). Forn =8

and R = 2cm, we get A = 8 x 3(4) sin(45°) = 16 x 3§ = 8v/2 cm?.

The base of a regular pyramid is an equilateral triangle of side 8cm long. If the altitude of the pyramid is 9cm,
then what is the volume of the pyramid ?

A. 16 cm? B. 48¢m3
C. 164/3cm? D. v 484/3 cm?
Answer: D

The base area of the equilateral triangle is Apase = @592 = ? (8)% = 16+/3 cm?. The volume of the pyramid is V =
1 Apaseh = 3(16v/3)(9) = 48v/3 cm®.
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Let the radii of bases of a frustum of cone are 6¢m and 3cm. If the slant height of a frustum of a cone is 10 cm, ()
then what is the total surface area of the frustum?

A. 907 cm? B. 45mcem?
C.v 135mcm? D. 1807 cm?
Answer: C

The total surface area of a frustum of a cone is given by wl(R + 7) + mR? + 7r2. Substituting R = 6,7 = 3,1 = 10
gives 7(10)(9) + 7(36) + m(9) = 907 + 457 = 1357 cm>.

Suppose the mid-point of a line segment is M (—2, 3). If one end point of the segment is P(4, —8), then what (1)
is the coordinate of the other end-point?

A. (—4, 6) B. (3’_5)
C.v (—8, 14) D. (6a )
Answer: C

Using the midpoint formula M = (ﬂ%, L;ﬂ),we have —2 = 4% — = —8and3 = 78—;3 = y=14.
Thus, the other endpoint is (—8, 14).

What is the area of the triangle in (sq.unit) formed by the line joining the vertex of the parabola 2 = 64y to (1
the end points of the latus rectum?
A. 64 B. 128
C. 256 D. v 512
Answer: D

The equation of the parabola is 2% = 64y, which has vertex (0, 0) and focal length p = 16. The endpoints of the latus
rectum are (:|:2p,p) = (:t32, 16), so the triangle has base 64 and height 16, giving an area of % X 64 x 16 = 512.

The equation of an ellipse with center at (1,5) and vertices at (10,5) and (1,2) is: (1)
A (z—1)2+9(y—5)2=1 B.v (z—1)2+9(y—5)2=81
C.9z—1)+(y—5)?2 =1 D. 9(z — 1)2 + (y — 5) = 81

Answer: B

The distance from the center (1, 5) to the horizontal vertex (10, 5) is @ = 9, and to the vertical vertex (1,2) isb = 3.

2 2
The equation of the horizontal ellipse is %)— + £L95L = 1, which simplifies to (z — 1)* + 9(y — 5)% = 81.

If the standard deviation of &1, 5, X3, . . . T, is 6. Then, what is the variance of 2z; + 4, 2z9 + 4, 2x3 + ¢
4, 21 +4
A. 16 B.v 144
C. 76 D. 148
Answer: B

For any constant scaling a and shift b, the variance of aX + b is aZVar(X). Here, the standard deviation is 6, so the
original variance is 36, and the variance of 2X + 4 is 2% x 36 = 144.
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The following is the distribution of the weight of 36 persons. (1)
Weight in kg 40 - 49 50-59 60 - 69 70-79
Frequency 6 10 17 3
Then, what is the 20" percentile (pag) of the measurement?
A.v 507 B. 504
C. 514 D. 517
Answer: A

The 20th percentile corresponds to the 0.20 x 36 = 7.2-th value, which lies in the class 50 — 59 (boundaries 49.5 —
59.5). Using the percentile formula Py, = L + (%) w = 49.5 + (%) 10 = 50.7.

Let a sample space be s = {wl, W, W3, w4}. Which of the following assignment of probabilities to each (1)
outcome are valid?
Assignment w1 w2 w3 Wy

=] 1/4 3/4 1/2 -1/2
Q 1/4 1/4 1/4 1/4
R 0 1 0 ]
S 1/2 1/4 1/4 0
T 1/2 3/2 1/4 1/3
A. QRandT B.v QRandS
C.Q,SandT D. Pb,SandT

Answer: B

A probability assignment is valid if all probabilities are non-negative and sum to 1. Assignments Q, R, and S satisfy these
conditions, whereas P has a negative probability and T sums to more than 1.

Given the data (1)
X 2 3 4 6
f 5 4 2 1
Then, what is the mean deviation about the mode of the data set?
1

A.v 1 B. i

1 1
C. 3 D. 5

Answer: A

The mode of the data is 2 since it has the highest frequency of 5. The mean deviation about the mode is calculated as
> filwi—Mo| _ 5]2-2+4]3—2+2[4-2/+16-2] __ 0+d4iditd _ q
~ .

12 12
The mean of 100 observation was calculated as 40 by a student who took mistake 40 instead of 90 for one (1)
observation. Then, what is the correct mean?
A. 395 B.v 40.5
C. 41 D. 415

Answer: B
The incorrect sum of the 100 observations is 100 x 40 = 4000. Correcting the mistaken value by subtracting 40 and
adding 90 gives the correct sum of 4000 — 40 + 90 = 4050, so the correct mean is 4050/100 = 40.5.



25. If the mean of the data 6,3,2,9, x, 9 is 5, then what is the mean deviation about the mean? (1)

26.

27.

28.

A 4 B. 1
C.2 D.v 3
Answer: D

Since the mean is 5, the sum of the datais 6 x 5 = 30, which means 29 + x = 30 — x = 1. The absolute
deviations of the data set {6, 3,2,9, 1,9} from the mean 5 are {1, 2, 3,4, 4,4}, whose mean is 18/6 = 3.

The coefficient of mean deviation about the median of the data set (1)
X 1 2 3 4
f 2 4 3 1
is:
A. 07 B.v 0.35
C. 0.6 D. 0.45
Answer: B
For the given data set with N = 10, the median is 2. The mean deviation about the median is w =
w = 0.7, making the coefficient of mean deviation about the median %I = 0.35.
The median and the mean deviation about the median of gross incomes of four companies are given below: (1)
Company md (median) MD (md)
w 40,000 7000
X 30,000 6,000
Y 50,000 4,000
Z 60,000 8,000
Then, which company income is most consistent?
AW
C.vY D. Z
Answer: C
The consistency of the companies is compared using the coefficient of mean deviation about the median, given by
MD(md)/md. For company Y, this coefficient is 4, 000/50, 000 = 0.08, which is the lowest among all options,
indicating it is the most consistent.
Which one of the following is always true? (M
A. If the mode, median and mean of a distribution are 4,5 and 6 respectively, then the distribution is negatively
skewed.
B. If the 15'57 ond and 3’"d quartiles of a distribution are 7,9 and 12 respectively, then the distribution is symmetrical.
C. If the mean, median and standard deviation of a distribution are 4,6 and 2 respectively, then the distribution is
skewed to the right.
D. If the distribution is negatively skewed, then the mean of the distribution is less than its second
v quartile.
Answer: D

In a negatively skewed distribution, the mean is always less than the median. Since the median is equivalent to the
second quartile (Q),), the statement that the mean is less than the second quartile is always true.
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In Addis Ababa there are 100 secondary school with 100,000 grade 12 students in total. Suppose Addis Ababa (1)
Education Bureau has selected 1,000 students from them for survey purposes by collected students' roster from

all the schools and combined them into one. After assigning a new roll number to each students, the Bureau
selected those numbers of students 40,140,240,340,440, ..., then which sampling method is the Bureau used?

A. Simple random B. v Systematic
C. Cluster D. Stratified
Answer: B

Selecting students at regular intervals (such as every 100th student: 40, 140, 240, ..) from an ordered list after a random
start is the definition of systematic sampling.

Let ABCD is a parallelogram and AC and BD be diagonals, then which one of the following is Not true? (1)
A. AB+ BC = AC B. AB = BC — BD
C. DC +AD = AC D.v AB—- BC =DC

Answer: D

In parallelogram ABC D, the opposite sides are represented by equal vectors, so AB = DC. Therefore, AB — BC =
DC would imply —BC' = 0, which is false.

When 23 + 322 — kx + 5 is divided by  + 2, the remainder is 7. Then, what is the value of k? )
A 1 B. —2
C.v —1 D. 2

Answer: C

By the Remainder Theorem, dividing P(z) = 22 + 322 — kz + 5 by x + 2 yields a remainder of P(—2) = 7.Solving
(—2)% +3(=2)% —k(~2) +5=Tgives 9+ 2k =7 = k= —1.

Which one of the following is true about polynomial function ? )
A. The domain of polynomial function is the set of positive real number

B. The graph of a polynomial function of degree n-has at most n-turning points.

C. v The graph of every polynomial function crosses the y-axs.

D. The graph of a polynomial function of degree n-has at most n-1 zeros.

Answer: C
Because the domain of any polynomial function is the set of all real numbers, the value f(O) is always defined, meaning
the graph must cross the y-axis at (0, £(0)).

Let f(z) = ()" and g(z) = (%)ac Then, which one of the following is Not true about f(z)and g(z)? (1)
A/ If > 0, then f(z) < g(z). B. if z = 0, then f(z) = g(2).
C. Ifx < 0,then f(z) < g(x). D. If z > 0, then f(z) > g(z) .

Answer: A

Since the base of f(z)is 3/2 > 1 and the base of g(z) is 2/3 < 1, forany > 0, we have f(z) > land g(z) < 1.
Thus, f(z) > g(z), making statement A false.
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Which of the following is the solution set of the equation logz = + log 4z + log% x =67 ()

A.v {2} B. {2}
C. 0 D. {-2,2}
Answer: A

Using properties of logarithms, log3 T+ log1/3 T = log3 T — log3 x = 0, simplifying the equation to logﬂ(4m) = 6.
This translates to (1/z)% = 4z = 3 = 4z, and sincex > 0and = # 1,we get z = 2.

If tan(@ — 60°) = cot 46. Then, what is the value of ? (1)
A. 60° B. 40°
C. 50° D.v 30°

Answer: D

Using the identity cot(46) = tan(90° — 46), we have 6 — 60° = 90° — 460 + 180°k. Solving for 6 gives 6 = 30° +
36°k, and for k = 0, we find the matching option 8 = 30°.
:rsfz

39. Which one of the following is Not true about the graph of f(z) = ? )

zd—p3*

A. The graph has a hole at point (1,2).
B. The graph intersects its horizontal asymptote at point (—1, 0).
C. The y-axis is the vertical asymptote of the graph.

D. v The graph is symmetric with respect to the origin.

Answer: D
The simplified function is f(x) = £5 for z # 1,0.Since f(—z) = 5% # — f(x), the function is not odd, meaning its

€T
graph is not symmetric with respect to the origin.

40. For any real number x and y which one of the following statement is true? (1)
A (V)3 )+ +1=0) B. @,V,) ¥ +z+1=0)
C.v (V)3 )y +z+1=0) D. (3,)V,)y* +z+1=0)

Answer: C

For any real number y, we can always find a real number  defined by £ = —y2 — 1 such that y2 + z + 1 = 0, making

statement C true.

41.1f Aisa3 x 3 matrix and |A~!| = 3, then what is the |6 AT A|? (1)
A. 72 B. 36
C.v 24 D. 18

Answer: C

Since |[A~!| = 3, we have | A| = 1/3. Using determinant properties for a 3 x 3 matrix, [6AT A| = 63| AT||A| =
216]AJ? = 216 x (1/9) = 24.

r+2z=4

42. For What value(s) of k does ¢ 3z + 4y + 4z = 6 has a unique solution? ()
kx+3y—z=1

A k=4 B. k=1

C.k#4 D.v k # %

Answer: D

The system has a unique solution if the determinant of the coefficient matrix is non-zero. The determinant is 1(4(71) —
12) + 2(9 — 4k) = 2 — 8k, which is non-zero when k # 1/4.
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43. Let Z be a complex number and a, b € R . Then, which one of the following is Not true?
A z.z =z

B. If Z = a + bi, \emph{then} z + Z = 2a

C.Ifz=—bi —a, \emph{then}zZ =bi — a

D. v If z # 0, \emph{then} it is multiplicative inverse is @

Answer: D

The multiplicative inverse of a non-zero complex number z is 21 = % not ;—2 as suggested in option D, making D the

incorrect statement.

44, If the translation T takes the point (3,1) to the point (4,0). Then, what is the image of the circle z? + y2 =2
under the translation T?

Av g2 —2c4+9y*+2y=0 B.z? +2x+¢y>—2y=0
C.z2+2x+y>+2y=20 vz -2z +y?—2y=0

O

Answer: A
The translation vector is T' = (1, —1) since (3 + 1,1 — 1) = (4, 0). Substituting z with z — 1 and y with y + 1 in
z? + y? = 2 gives (z — 1)? + (y + 1)? = 2, which expands to 22 — 2z + y2 + 2y = 0.

45. What is the amplitude and period of the graph of f(z) = —4sin () cos (;)?

4
A 4,7 B.v 2,4rm
C. 4,2m D. 2,27
Answer: B
Using the double-angle identity, the function simplifies to f(z) = —2sin(z/2). The amplitude is | — 2| = 2 and the

period is 27/(1/2) = 4.

46. A patrol on a sea sailed from it's station 4\/§km to the south and changed it's course and sailed 7km in the
direction of 45° North-west. Then, what is the shortest(straight) distance the boat should travel in order to
return to its station?

A. 5v2km B.v 5km
C. (5+ V2)km D. 7Tkm
Answer: B

The initial position relative to the station (0, 0) is (0, —4\/5). Sailing 7 km North-West adds a displacement of
(—3.51/2, 3.54/2), leading to the final position (—3.54/2, —0.51/2). The shortest distance back is

V/(=35V2)2 + (~0.5v/2)2 = V245 + 05 = 5 km.

Which one of the following is the fourth term of the sequence {cos ("—:,ZT) }Oo ?

n=0 "
A. O B. 1
C. -\frac{1}{2} D.v -
Answer: D

Since the sequence index starts at n = 0 (the 1st term), the 4th term corresponds to n = 3. Calculating this term gives
cos(3m/3) = cos(w) = —1.

(1)
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If there are 8 arithmetic means between 26 and —1 with 26 being the first term. Then, what is the common (1)
difference?
A.v -3
C. -2
Answer: A

With 8 arithmetic means between 26 and —1, the total number of terms is 10, where a; = 26 and a;g = —1. Thus, 26 +
9d=-1 — 9d=—-27 — d=—-3.

If the second and sixth terms of a geometric progression are 4 and ;11 respectively, then what is the sum of the (1)
first eight terms Of the sequence?

A. v \frac{255}{16} B. \frac{127}{8}
C. \frac{63}{4} D. \frac{129}{32}
Answer: A

From the given terms, ar = 4 and ar® = 1/4, which gives r* = 1/16 = 7 = 1/2and a = 8. The sum of the first 8
8
'cermsisSg:8ﬂl@L:16(1_2_(})6 255

1-1/2 = 16

What is the sum of the of the infinite series % — % + % — % + 3% — %5 —+..? ©)
A. \frac{7}{10} B. v \frac{1}{6}
C. \frac{3}{10} D. \frac{7}{6}

Answer: B

The series can be split into two infinite geometric series: S = % L % L SLQ - 11/12/4 =S % and Sy =

2 2 2 _ 2/5 1 : a2
= (g + 5 T 15 +) =i = —3. Theirsumis § — 5 = .

A contest offers a total of 10 prizes. The first prize is worth Birr 20,000 and each consecutive prize is worth Birr (1)
1500 less than the next higher prize. What is the total value of the prizes in Birr?

A. 135,000 B. v 132,500
C. 142,300 D. 141,500
Answer: B
This is an arithmetic progression with first term a; = 20, 000, common difference d = —1500, and n = 10 terms. The

sum is S1o = 12[2(20, 000) + 9(—1500)] = 132, 500 Birr.

A ball is dropped from the height of 16m to the horizontal floor. In each bounce it rebounds 60% Of the (1)
distance it fell. What maximum possible(total) vertical distance that could be covered by the ball ? (Assume that
the ball never comes to rest).

A. 240m B. 120m
C.v 64m D. 80m
Answer: C
The total vertical distance covered by the ball is given by b + 2> | hr™ = h{L. Substituting b = 16 and 7 = 0.6,
16

we get 16 x 57 = 64 m.



50. Which one of the following series is convergent? (1)
A. \sum_{n=1}*{\infty}\left(\frac{1}{2}\right)*{-n}
B. \sum_{n=1}"{\infty}(-2)"n
C. v \sum_{n=1}*{\infty}2"{-n}
D. \sum_{n=13*{\infty}(\sart{2})"n

Answer: C
The series ) - ; 27" is a geometric series with common ratio 7 = 1/2. Since |r| < 1, the series is convergent.

51. What is the absolute maximum value of the function f(z) = z* — 12z + 4 on [-3, 3]? ()
A.v 20 B. 13
C. 24 D. 18
Answer: A

The critical points of f(z) are found where f'(z) = 3z2 — 12 = 0, giving * = 4-2. Evaluating f(z) at the critical points
and the endpoints of [—3, 3] vields f(—3) = 13, f(—2) = 20, f(2) = —12,and f(3) = —5, so the absolute
maximum is 20.

52. In which interval that the graph of the function f(sc) = wz’il is increasing ? (1)
A. (-\infty,-1] \cup [1\infty) B.v [-11]
C. (-\infty,1] D. [1\infty)
Answer: B
The derivative is f'(z) = % The function is increasing when f’(z) > 0, which occurs when 1 — 2 > 0, meaning
z € [-1,1].

53. The radius of a spherical gas balloon is increasing at a rate of 2cm/sec. At what rate it's surface area increasing (1)
when the radius is 3cm ?

A. 52\pi\text{ }cm"2/sec B. v 48\pi\text{}cm"2/sec
C. 32\pi\text{ }cm"2/sec D. 16\pi\text{ }cm"2/sec
Answer: B
The surface area of a sphere is A = 4mr?. Differentiating with respect to time ¢ gives %4 = 874 = 87 (3)(2) =

487 cm? /sec.

54. A rectangular field of 1600m? is to be fenced off. Two opposite sides will fencing costing 2 Birr per meter and )
the remaining sides will use fencing costing 8 Birr per meter. How much is the least cost of fencing it in Birr?

A. 320 B. 420
C. 560 D.v 640
Answer: D

Letting the side lengths be z and y with zy = 1600, the costis C' = 4z + 16y = 4x + 22&. Taking the derivative and
setting it to zero gives = 80, resulting in a minimum cost of C'(80) = 4(80) + 16(20) = 640 Birr.

55. f(5x4—%) dz is equal to: )
A lz® —2\/z+cceR B.v 25— 2z +c,ccR
C.z° —4/z+c,ceR D. 42° —2y/z +¢,c€R
Answer: B

Using the power rule of integration, we have [ 5z*dz = 2° + C; and [ 2~ Y/2dz = 22'/% + Cy, so the total
antiderivative is % — 24/ + c.



56. f13 (3ac + ;17) dz is equal to: ()
A. 335 B.v 3_3?
c. & D. &7
Answer: B
The antiderivative is F/(z) = $2? — <. Evaluating this from1to 3gives F(3) — F(1) = (¥ — ) - ($ -1) =2 —
3 — 38
6 3

57. What is the area of the region bounded by the graph of f(z) = —z? + 4z — 3 and the x-axis fromz = 0and ()
x = 3in square units?

8 7
v 2 L
A. 3 -3
10 11
C. T -3
Answer: A

The graph of f(z) = —z® 4+ 4z — 3 = —(z — 1)(z — 3) is negative on [0, 1) and positive on (1, 3]. Thus, the area is

fi(@® — 4z +3)de+ [f(—a> +4z - 3)dz =4+ 4=28

58. 2c —y <3
The solution region of the system of inequalities { > 0 is found in quadrant _______ ()
y<0
A. One B. Two
C. Three D. v four
Answer: D

The inequalities z > 0 and y < 0 strictly restrict the solution set to the fourth quadrant, and points in this quadrant like
(1,—0.5) also satisfy 2z — y < 3.

59. . . o J2e—y>4.
The solution set of the system of inequalities is ¢
c+y>2
Av {(z,y):z>2and —z+2<y<2cx—-4} B {(z,y):z>0and2—z<y<2z—4}
C. {(z,y): > 2andy > 0} D. {(z,y): x >0and 2z —4 <y <2—z}
Answer: A

Rewriting the inequalities gives y < 2x — 4andy > 2 — x, which means 2 — ¢ < y < 2x — 4. For this interval to be
non-empty, we require 2 — x < 2x — 4, which simplifies to x > 2.

60. The minimum value of the objective function z = 3x + by Q)
z+3y>3
Subjectto z +y > 2 st
z>0,y>0
A. 5 B. 6
C.v 7 D. 8
Answer: C

The corner points of the feasible region are (0, 2), (1.5,0.5), and (3, 0). Evaluating z = 3z + by at these points gives
values of 10, 7, and 9 respectively, so the minimum value is 7.



61. The corner points of the feasible region determined by the following systems of linear inequalities y > x, ¢ + (1)
3y <60,z +y > 10,z > 0,y > 0are (0,20), (15,15)(0, 10) and (5, 5). Let z = 4ax + 2by, where
a,b > 0. Condition on a and b so that the maximum of z occurs at both (15, 15) and (0, 20) is:

A_/b:ﬁa B.a:ﬁb
C.b=2a D.a=2b
Answer: A

For the maximum to occur at both (15, 15) and (0, 20), their objective function values must be equal, so 4a(15) +
2b(15) = 4a(0) + 2b(20), which simplifies to 60a + 30b = 40b, or b = 6a.

62. A manufacturer produces two types of nails, /N; and IV,. It takes 1 hour of work on machine A and 3 hours on (1)
machine B to produce a package of V. It takes 3 hours of work on machine A and 1 hour on machine B to
produce a package of INs. He earns a profit of Birr 17.50 per package on N7 and Birr 7.00 per package on Ns.

How many packages of N1 and Ny, respectively should be produced each day so as to maximize his profit, if he
operates his machines for at most 12 hours a day?

A. 4and 4 B.v 3and 3
C. 3and4 D. 4and 3
Answer: B

The constraints are  + 3y < 12 and 3z + y < 12. The corner points of the feasible region are (0, 0), (4, 0), (0,4), and
(3, 3), and evaluating the profit function P = 17.5z + Ty shows it is maximized at (3, 3) with a profit of 73.5 Birr.
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