ETHIO NATIONAL SCHOOL - MATH FOR GRADE 11 AND 12

Maths EUEE 2004 E.C

Grade 11
Unit One
1. If x<0, then the simplest form of f(x) = — is equal to:
A 2x B.2 C.-2 D.0

X+2 1 _
2. Iff(x)= ———and g(x) = — — 2, then f(g(x)) is equal to:
X+2 X

X
A Vx-2 VX 42 e Vx . Y%
X
X . S .
3. Iffx)=In (—1 + 2) , for x>1, then which one of the following is the inverse off?
X —
e* — e* — ) X
A G(X)= — B.G(x) = — C.G(X) = — -2 D.G(X)= —4—
e’ -3 e’ +1 e” +1 e =2
Maths EUEE 2005 E.C
Grade 11
Unit One
1. What is the value of [x]| + 2x if x<0?
A. -3x B. 3x C.—x D. x
2. Iff(x) = — , then which of the following is equal to f(x)?
e
1 1
A, /n(l—x)—/n(x) B.e™+1 C. /n| —— D. —
X+1 e +1

3. Given f(x) = In(x-1) and g(x) = A1—2X , which one of the following is the domain of fo g-

A {xeR:x>1} B.{XGRZXS%} c.{xeR:x>0} D.{XGRZX>%}

Maths EUEE 2006 E.C
Grade 11
Unit One

1. 1f £(X)=31+e™ , which of the following is equal to T ~*(X) ?

A. ﬁn( 31 j B. ;3 ¢ /n(1-x%) D.(1+e™*)?
x> =1 m(x® =1)
Maths EUEE 2007 E.C
Grade 11
Unit One

1. Which of the following functions is a one-to-one correspondence?
A. F:R — R fix)=tan x, where R’ is the domain of f

tR > R, gx) =2

h:[0,00) — [0, 00), h(x)=x

r:[0, co) — [0, 00), r(x)=x+5

Oow
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2X
2. The inverse of the function defined by g(x)=
X+3

2X
1
A Q="
X—3
3X
1
B. gl (X\)=-—
X—2
Maths EUEE 2008 E.C
Grade 11
Unit One

is equal to:

c.g7(x)=

D. g ()=~

X+3

2X
X+2

3X

1. Which one of the following is a one-to one correspondence function from A = [O,l]to B= [1,2]?
C. f(x)=2x+1

A f(x)=x

B, f(x)=%x3+1

D. f(x)=x*+1

2. Ifthe point (3, -2) is on the graph of y= f(x), which point is on the graph of y = f*(x)?

B. (3, -1)

N

Maths EUEE 2004 E.C

C.(-2,3)

Grade 11
Unit Two
1 1
5 =
. o 4-(c-2)" = a*+1
1. Which of the following is a simplified form of > > = ?
a“+2a°+1 a
4-a a 4—-a
A — B. — T C. > D. 7
a a‘(a“+1 a“+1 a“+1
2. Which of the following functions could most likely be drawn as in the figure below?
A 09 X A |
. X)= ——— y 1
X—2 |
1
. X? + 2X i
X) = '
X*—4 R
S . i
0= - :
3 |
X7+ 2X |
—_ 1
D. fx)=-— 2 :
1
' x=2
|
Maths EUEE 2005 E.C |
1
Grade 11 '
Unit Two
1. Which one of the following functions has NO vertical asymptote?
2
-9
A T(X)=/In(x+1) c. f(x)=
X—3
2
X“+1 x—-1
B. f(X)=—; p. f(X)=—
X* +8 X —
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. ) 2 X—2 2X—2
2. What is the solution set of — — 1 ?

X x2-2x = 3x-2

A {1-2} B. {12} C. {-1}
Maths EUEE 2006 E.C
Grade 11
Unit Two

X+1 )
1. uf f(x)= and f(a)=5 then f(2a) is equal to:
A 2 B. 4 C.6

2. Which one of the following is true?
A. A polynomial can have infinitely many vertical asymptotes.
B. The graph of a rational function can never cross its horizontal asymptote.

3x-1

C. Thegraphof f(X) has no horizontal asymptote.

X3 —x
X2 — X

D. Thegraphof f(X) has not vertical asymptote.

x? -1

2

3. Which one of the following is true about the graph of (X) = ?

A. x=0andx =1 are its vertical asymptotes.

B. Y =1isits horizontal asymptote.

C. Y =x-1isitsoblique asymptote.

D. Itis almost the same as the horizontal liney = -1as X — $00 .

Maths EUEE 2007 E.C

Grade 11
Unit Two
x* —
1. Thevalue(x) of x where the graph of the function Y = 3 Crosses its horizontal asymptote is (are):
X
A x=-2 C. x=0
B. x=-landx=1 D.x:-\/zandx:1+\/§
_ ) ) : . p(x) 1 1
2. if p(x) = 3x* and q(x) = x“ + x, then what is the solution set of —— — — = ——?
3a(x) x  q(x)
A {12} B. {2} C. {-3.2}
3. Which of the following functions could most likely be drawn as in the Figure 1 below?
X+3 - A
A.
X+2
x® —2X
B 2.4
X“+4
c ~ x> —X+6
: S —
x> -4

D. {1}

D.8

D. {-3}
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Maths EUEE 2008 E.C

Grade 11
Unit Two
1
1-=
. . X 2 X
1. What is the solution set of =3X" — ?
1-— 1+~
X X
A {1l R c. i3t p. |
3 3 3 3
X
2. Suppose f (X) = % where Q(x) is a quadratic function. Which one of the following is necessarily true about
X(X" —

the graph of f ?

A. x=0,x=1and x = -1 are the vertical asymptotes of the graph of f .
B. The graph of f does not intersect with its horizontal asymptote.

C. The vertical asymptote of the graph of f is only x = -1 if Q(x) = x*-x.
D. The vertical asymptote of the graph of f isonly x = 1 if Q(x) = 2x°.

X+ 2
3. Which one of the following is true about the horizontal asymptote(s) of the graph of y = | | ?
A. y=2isthe only horizontal asymptote of the graph.
B. y=1andy =-1 are the horizontal asymptotes of the graph.
C. y=2andy =-2 are th horizontal asymptotes of the graph.
D. y=1is the only horizontal asymptote of the graph.
Maths EUEE 2004 E.C
Grade 11
Unit Three
1. What is the vertex and the equation of the directix, respectively, of the parabola x + y? + 2y + 1 = 0?
-1 -1 1 1
A (0-1),x=— B. (-10),y=— c. (0,-1),x==np. (-10),y=—
(0.-1) 2 (-10).y 2 (0.-1) 2 (=10),y 2

2. The orbit of Mercury around the sun forms an ellipse with eccentricity 0.206, length of the major axis 1.16 x 108 km and the sun at
one focus. Which of the following is the best approximation of the maximum distance from Mercury to the sun?

A. 7.596 x 10'kmB. 5.695 x 10’km C.8.695x 10’km D. 6.9995 x 10’km
3. Ifg(x) = in +(f(X)?, f(2) =8andf'(1) = 2, then g’ (1) is equal to
X+
A. 36 B.31 C.25 D. 16
4. Ifxandy are non — negative integers, which of the following is NOT true?
A (V)@Y > x* =) c. (@)(vy)(y > x* 1)
5 ANy <x*-1) 5. E)(y <x* 1)
Maths EUEE 2005 E.C
Grade 11
Unit Three

1. Ifaline with angle of inclination of ZJZ passes through (0,1), which one of the following is the equation of the line?

A y=-x+1 B.y=x+1 C.y=-x-1 D.y=x-1
2. If x*-6x+y*+k = 0 is equation of a circle with radius w, then what is the value of k?
A. 13 B.5 C.4 D.4
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3. A parabola with focus at (3,-1) has directrix y = 3. Which one of the following is the equation of the parabola?
A (x-3)% = -4(y+1) C. (x-3)°=4(y+1)
B. (x-3)%=-8(y-1) D. (x-3)?=8(y-1)
5)
4. A satellite moves along a hyperbolic curve whose horizontal transverse axis is 24km and an asymptote y = E X+ 2. Then,

what is the eccentricity of the hyperbola?

5 12 13 15
A — B. — C. — D. —
13 13 12 3
5. For what value of b does the parabola p(x) = ax? + x + b pass through the points (-1,5) and (2,-1)?
A 9 B.3 C.-3 D.-15

Maths EUEE 2006 E.C
Grade 11

Unit Three
1. What is the distance from the origin to the line that passes through (1,0) and (0,1)?

A %ﬁ 8.1 o L b. V2

2
2. What is the equation of the directrix for the parabola whose equation is y2 +8x+6y+25=0~
A y=3 B.x=2 C.x=0 D.x=4
3. Iftwolinesy = xand y = x — 4 are tangent to a circle at (2,2) and (4,0), respectively, then what is the equation of the circle?
A (x2°+y*=4 C. (x-3)* + (y-1)2=2
B. (x-4)+(y-2)°=4 D. (x-1)? + 2(y+1)? = 10

4. A semi-elliptical are over a tunnel for a road through a mountain has a major axis of length 80 meters and a height of 30 meters at
the center. What is the equation of the semi-elliptical are over the tunnel, if the center is considered as the origin?
2 2 X2 2

X
A. + Y 1 C.—+ y__ 1
6400 900 900 6400
2 2 2 2
X X
B. + Y _ 1 D. + y__ 1
1600 900 8100 6400
5. If the equation (x-2)? = (y-2)® = 1 represents a hyperbola, which one of the following represents equation of an asymptote to the
hyperbola?
A x=4-x B.x+y=1 C.x=2-y D.x+2y=3
6. Which of the equations below is represented by the following parabola?
+ A y=x+2
B. y=(@2x—1)
C. y=2(x-1)°
\ D. y=(@x+1)°
Maths EUEE 2007 E.C
Grade 11
Unit Three
1. Two perpendicular lines Eland l ,are intersecting at (-1,2). If the angle of inclination of El is 45°, then what is the equation of
l,?
A y=-x+3 B.y=x+3 Cy=-x+1 D.y=x+1
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2. The equation of an ellipse with center at (1,4), vertices at (10,4) and (1,2) is:

A, 4A(x-1)%+81(y-4)*=324 C. 9(x-1)*+4(y-4)*=4
B. (x-1)’+9(y-4)*=4 D. 2(x-1)%+9(y-4)*=4
3. What is the focus of the parabola y?+4y+8x=4?
A (12 B. (-1,-2) C.(3-2) D. (-3.2)
2 yz
4. Which one of the following is true about a conic section represented by the equation ? + K_9 =1»
A. ltisacircle whose center is at origin for some keR.
B. Itis an ellipse whose major axis is vertical when k>9.
C. Itisahyperbola whose foci are at (-3,0) and (3,0) when 0<k<9.
D. ltisahyperbola whose foci are at (-3k,0) and (3k,0) when 0<k<9.

Maths EUEE 2008 E.C

Grade 11
Unit Three
1. Which one of the following is equation of a circle whose center is on y-axis and radius is 3?
A X*+y*+6y=0 C.x%+(y-2)2=3
B. (x-22+y?=9 D.x*-2x +y*=8

2. The planet Mercury’s orbit around the sun is an ellipse with eccentricity 0.206, length of the major axis 1.16 x108km
and the sun at one focus. What is the maximum distance from Mercury to the sun?
A. 6.99 x10° km C. 9.66 x10" km
B. 6.99 x10" km D. 9.66 x10% km

3. The graph of a hyperbola and the lines of its asymptotes are as shown in the following figure. Which one of the
following is an equation of the hyperbola?

yA )
A Y -2y-x*=0 "N gl
B. y*-3y—-x*=0 NNy FxrL
C. ¥ (y-17%=1 N X
D. (x-1P%-y’=1 N g
N
N y=x+1
e \\\

4. The equation of the line that passes through (2, -1) and is perpendicular to 3x + 4y = 6 is:
A. -4x+3y=5 C.4x=3y=11
B. 4x-3y=5 D.-4x+3y=-11

Maths EUEE 2004 E.C
Grade 11
Unit Four
1. Suppose proposition p = —9is false (F), which of the following is true?
A =A(p=0q) B —pv(@=-p) C (=qvp)<=QgD. (PAPp)=—Pp
2. Suppose e(x) =X is even; p(x) =x is prime; d(x) =x is divisible by 2. Which one of the following has the truth value
F on the set of natural numbers?

A (3X)[e(x) A p(x)] C. () [e(x) A —d(X)]
B. (VX)[e(x) = d(X)] D. (VX)[e(x)V=d (X)]
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3. Consider the following argument from. Production is high if rain continues. Rain does not continue. Therefor, either
production is low or rain continues
Let P: production is low
g: rain continues
The following table is also given about p and q.

Rows p q —p —q —P=q9g | g=-—p pVq
1 T T F F T F T
2 T F F T T T T
3 F T T F T T T
4 F F T T F T F
Which of the following is necessarily true?
A. The argument form is valid due to row 2.
B. The argument form is valid due to rows 2 and 3.
C. The argument form is invalid due to row 4.
D. The argument form is invalid due to rows 1 and 3
Maths EUEE 2005 E.C
Grade 11
Unit Four
1. Letp,qand r be propositions such thatp = (I v —Q) is false. Then, which one of the following propositions is true?
A p=>r B. = =( C—p&Qq Dger

2. For real numbers x and y, which one of the following statements is true?

A (VX)@EY) ¢ +y+1=0)
B. (IX)(VY)(E+y+1=0)
C. (AY)(VX) (¥ +y+1=0)
D. (VY)(3X)(+y+1=0)

3. Consider the following argument:
“If he does not love her, she will not marry him.
He loves her. Therefore, she will marry him.”
If ‘p = He loves her’ and ‘q = she will marry him,” which one of the following is the correct representation of the argument and its
validity?
A. —p = —(q, p| Qq; valid argument
B. —pP = —q, pP|Qq; Invalid argument
C. p=4,p]|q; validargument

D. pP=4q,pP|Qq; Invalid argument

4. Suppose the following statements are the premises of an argument.
“He was lazy or he did not like the classroom.
If he was lazy, he could not pass the exam.
He passed the exam.”

Which one of the following can be a conclusion that makes the argument valid?

A. Hedid like the classroom.
B. He did not like the classroom.
C. If he was not lazy, he did like the classroom
D. He was not lazy and he did like the classroom

Maths EUEE 2006 E.C

Grade 11
Unit Four
1. if (pVv Q) = (—r A r)istrue, then which one of the following is necessarily true?
A (pvg)=q B.—r AT C.per D.—pvr
2. Which one of the following is a valid logical argument?
A p=0,qfp C.—pAg,q=rfr
B. p=agp=qkt D. —p,pva,r=qkt
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Maths EUEE 2007 E.C

Grade 11
Unit Four
1. For arbitrary propositions [0 and ( , which one of the following is a valid equivalence?
A —=(p=>0a)=(q=p) c.[pv—al=[p=d]
B. [-(p=0a)Apl=(pA—Q) D.[(pva)=al=[p=—d]

2. Suppose that p represents the statement “He missed the tournament.”, q represents the statement “He got the gold medal.” And r
represents the statement “He took a trip abroad.”. Then which of the following symbolic expression represents the statement: “If
he takes a trip abroad and he does not miss the tournament, then he will get the gold medal.”?

A (r=q)a—p c.(rA=p)=q
B. (rA(p=0) D. =(rvp)vq
3. Which one of the following is NOT a tautology?
A [pv@@=nle-p=(@=r)] c.p=(p=0a)vq
B. pv(qa=—p) D.[p=(Qa-nN]<[-p <= (mqvr)]
Maths EUEE 2008 E.C
Grade 11
Unit Four
1. If the truth value of a proposition p is False, then which one of the following compound proposition has a truth value
True?
A —pAp B.—p=p C. =(=pv p) D. p=—p
2. Which one of the following compound propositions is a tautology?
A (av—q)=p C. pv(qA—0)
B. p=(qv—0q) D. p=(qA—0)
Maths EUEE 2004 E.C
Grade 11
Unit Five

1. Aschool has three classrooms for grade 11, namely 11A, 11B and 11C the number of students in these classrooms is 28,20 and 22
respectively. All the students took and examination and the average score of the students of 11A, 11B and 11C is 60,70 and 70,
respectively. What is the average score in this examination for all grade 11 students?

A. 66 B. 66.67 C. 65 D. 65.67

2. You are given a data on the age of students, in a primary school.

Age 8 10 11 12 13
Number of students 5 15 8 10 2

Which of the following is NOT true about the data

A. The median is 10.5 C. The mean is 10.5
B. The mode is 10 D. The range is 5
3. The following is a table of simple frequency distribution of a data with variable x.
X 1 3 4 5 7
Frequency 2 5 6 5 2

The standard deviation of the data is equal to:

A. \/§ B.3 C.v2.3 D. V3.6
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4. A three — digited library identification card is to be printed from the numbers 0,1,2,3,4,5 in such a way that the first is non — zero
and no number is to repeated. How many such cards can be printed?
A. 100 B. 120 C. 150 D. 180
5. Astudent needs to select 3 books from 3 different mathematics, 3 different physics and 1 history book. What is the propballity that
one of them is mathematics and the other two are either physics or history books?

3 9 15 18
— B. — C. — D. —
35 35 35 35
6. Items produced by certain company are subjected to two kinds of defects D1 and D2. Out of the total production, if 5% have
defect D1 10% have defect D2 and 2% have both defects, then what is the propbality for an item to have defect D2, given that is
has defect D1.
A. 0.2 B. 0.05 C.01 D.0.4

A.

Maths EUEE 2005 E.C
Grade 11
Unit Five

1.  Among students who took a quiz, 15 students scored 6,20 students scored y,10 students scored 8 and 5 students scored 10. What is
the average score of the students?

A 78 B.7.5 C.72 D.7.0
2. How many four digit even numbers can be formed from 1,2,3,4 and 5 if the numbers start with 3?
A. 40 B. 50 C. 100 D. 120
3. The mark that students scored in an examination is grouped in class intervals as shown in the following table.
Class Interval (Mark) Number of students
55-64 8
65-74 12
75-84 20
85-94 6
95-100 4

What is the median of the mark?
A. 250 B. 75.5 C.77.0 D.79.5
4. A committee consisting of 3 students is to be selected from 10 candidates among which 4 are girls. What is the probability that at
least one girl is selected?
5 2 1 1
A — B. — C. — D. —
6 3 3 6
5. A box contains 5 white, 6 red and 4 black balls of identical size. If 3 balls are randomly taken out of the box one after the other,
what is the propbability that the first ball is white and both the second and third balls are red?

2 3 4 5
— B. — C. — D. —
15 15 75 91

Maths EUEE 2006 E.C

Grade 11

Unit Five

1. If the list of a measurement is 10, & , 5, & , 5,10,20,15,20,5 with mean X, then what is the value of & in terms of X ?

A. 10; -90 B.9; -90 C.5; -90 D.5§ —45

2. The following is the frequency distribution of a grouped data.

Class Intervals Frequency (f)
3-7 2
8§-12 2

13-17 10
18 - 22 6

What is the mean and standard deviation of the distribution, respectively?

A. 15, 2\/5 B.15, /7.5 C. 12.5, 5\/5 D. 12.5, \/E
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3. Ifdistinct codes (words) of eight letters are formed by rearranging the letters in the word “ABBEBAYE”, how many of the codes
begin with B or Y?
A. 840 B. 630 C. 1680 D. 420
4. A company produced 25,000 bulbs and randomly tested 2% of the product. Among the tested bulbs, if 40 have defect of type D4, 60
have defect of type D, and 25 have both types of defects, what is the probability that a bulb produced by the company has none of
the defects?

A. 095 B. 0.80 C.0.85 D.0.20
5. IfSisasetwith 10 elementsand A < S, what is the probability that A has 3 or more elements?
7 8 121 7
A 10 5 11 c 128 b 128

Maths EUEE 2007 E.C
Grade 11

Unit Five
1. The following is set of data representing the average mark of 13 students: 91, 89, 93, 91, 87, 94, 92, 85, 91, 90, 96, 93, 89. Then
which one of the following statements is true about the data?
A. The median is 90.5. C. The range of the marks is 11.
B. The upper quartile is 92. D. The mean is 91.5
2. Different codes, each of which consisting of five characters, are to be generated in such a way that the first two characters are any
of the English capital letters (A to Z) and the remaining three are any of the digits (0,1,...,9). How many distinct codes can be
generated s0?
A. 468,000 B. 260 C. 676,000 D. 26! x 10!
3. A ladder 6m long rests against a vertical wall. If the bottom of the ladder slides away from the wall at a rate (speed) of

1 T
E M/ Sec, how fast is the angle between the top of the ladder and the wall changing when the angle is Z rad?

A %rad/sec B. %rad/sec C. %rad/secn %rad/sec

4. A city has two daily newspapers, X and Y. The following information was obtained from a survey of 100 residents of the city: 35
people subscribe to X,60 people subscribe to Y and 20 subscribe to both newspapers. Then how many of the people in the survey
do not subscribe to either of the newspapers?

A 5 B. 25 C. 40 D. 55
5. A measurement is groped into five class intervals with the following frequency distribution.
Class Interval 5-15 15-25 25-35 35-45 45-55
55Frequency 22 40 68 50 20
What are the first quartile Q; and the 75" percentile P-5 of the measurement?
A. Q; =20, Pz =140, C.Q:=20,P5=39
B. Q1=22,P;5=40 D.Q;=22,P;=39

6. Three persons P, P, and P are firing at a target independently and have a probability 0.7, 0.5 and 0.4, respectively, of hitting the
target. What is the probability that at least one of them hits the target?
A. 095 B. 0.85 C.091 D. 0.99

Maths EUEE 2008 E.C

Grade 11
Unit Five
1. The following is a simple frequency distribution of a data with variable X.
X 3 5 6 7
Frequency 2 5 2 1
What are the mean ()_()and variance Q? of the data?
A X=5, Q%=07 C. X=6, Q%=07
B. X=6, Q%=14 D. X=5, Q%=14
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2. Abox contains 10 items of which 3 are defective. If 2 items are randomly taken out of the box, what is the probability
that both items are not defective?

7 4 7 49

— B. — C. — D. —

10 7 15 100

3. Items produced by a certain company are subjected to two kinds of defects D1 and D2. Out of the total product, 5%
have the defect D1, 10% have the defect D2, and 2% have both defects. What is the probability that a randomly
selected item has neither defect D1 nor defect D2?
A. 0.13 B.0.5 C.0.98 D. 0.87

4. There are three children in a room, ages three, four, and five. If a four-year-old child enters the room then which one
of the following is true?
A. Mean age will stay the same but the standard deviation will increase.
B. Mean age will stay the same but the standard deviation will decrease.
C. Mean age and standard deviation will increase.
D. Mean age and standard deviation will stay the same.

5. In how many more ways can 4 people be arranged in a row than if they were arranged in a circle?
A 1 B.6 C.18 D. 12

6. Two machines A and B work independently. The probability that both machines A and B work is 0.4. if the
conditional probability that machine B works given that machine A works is 0.5, then the conditional probability that
machine A works given that machine B works is .
A. 038 B.0.3 C.05 D.0.7

A.

Maths EUEE 2004 E.C
Grade 11
Unit Six
1 -y
20 X
1. LetA:2 4 and B 0 3 uchthat A+2B'=0
X+ -
Y y 1-x 2
Then which of the following is the value of y?
13
A 0 B. — ? C.-8 D. any real number
2. Let Aand B be 3 x 3 matrices such that
2 0 O
1
A=|1 5 O |and|B=—
1 10
0o -1 =
2
Which one of the following is equal to [2ABT|?
A 1 B.4 C. 100 D. 400
3. What is the solution set of the following system of equations
X+y+xz=1

X+2y+X=2

—2X—-2y—-4z71=-2
A. {010} C. {(-3k,k+1,k|k € (—0,0)}
B. —o0,0) D. {(3kk-Lkk e (—00,00)}
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Maths EUEE 2005 E.C
Grade 11
Unit Six

1 2
1. Suppose A= ( . If X is a 2x2 matrix such that AX — AT = 2A | then what is the value ofX?

g ey os) ol

2. Suppose that A and B are 3x3 matrices, | is the identity matrix of order 3 such that AB = 2I. If det B = |B| = 6. What is det (AT)?

1 4
A — B. — C.12 D. 48
3 3
ax+y+z=1
3. Consider the system< X +2y+4z2 =0
5X—-y+z=0
If the determinant of the coefficient matrix is 2, then what is the solution of the system of equations?
192 —-1lx 31911
A' Ba_v— C Ty T v o
2 2 a 2 2
19« -11 319 -9
B. 31_1_ D. P
2 2 2 2 2
Maths EUEE 2006 E.C
Grade 11
Unit Six
2 0 -1
1. 1fA=[1 2 0 |and(2A+B)"=ATA, then which one of the following is equal to B?
0 0 -1
1 0 -2 0 0O 8 0 -4 1 2 0
Al2 0 O BlO 0 O Cil4 8 O Dl o 0 O
0O 0 4 0 0O 0 0 -4 -2 0 4
0 1 2
2. M =[3 —1 0 |and A™M=2I, where A is a 3x3 matrix and I is the identity matrix of order 3, then what is det (A)?
5 2 4
4
A 02 B. — C.038 D. —
17 17
3. What should be the value of K so that the system of equation
X=-y+z=1
—X+95Y—4z =1 hasasolution?
2x+2y—z=KkK
A 0 B.1 C.-4 D.4

4. Suppose AX = b, where A is a 3 x 3 matrix, b = (b1,b,b5)" and X = (x,y,2)". which one of the following is necessarily true about

this system of linear equations?
A. The system has a solution only when det (A) # 0.
B.  The Cramer’s rule is suitable to solve the system if two rows of A are identical.
C. Ifdet (A) # 0 and the second column of A is a multiple of b, then x = 0.
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D. Ifb=0, then X = (0,0,0)" is the only solution of the system.
Maths EUEE 2007 E.C

Grade 11
Unit Six
3 -2 8
1. 1IfA=|0 6 7|, thendet(ATA)isequal to
0 4 5
B. 36 C.30 D. 15
11 1
2. 1|1 =1 1 |and AT=[3 0 O |, thenwhatare the values of x and y?
2 0 -1
X=3,y= C.x=-3,y=2
B X=g,y=1 D.X=l,y=g
3 3 3 3
ax+hby=2
3. Consider the following system of equations: § X+ 3y +2z2 =0
2X+y+2=0
If the determinant of the coefficient matrix is 2, then what is the solution set of the system?
A {135} C. {(-2,-6,10)}

11
—,—,0 D. ¢
a'b
X+y—z=1
4. What is the solution set of the system J, 2y=3z=1 ?
2x+3y—4z=2

A. {021} C. {(2k+1,-kKke R}
B. {(1-k2kkke R} D. ¢

Maths EUEE 2008 E.C
Grade 11
Unit Six

27 11
If A= and B™ = , then (AB) is equal to:
13 02

ol VY A U 1 L 8

Oap 6 X . .
2. LetA= 221 |b=|o] and x= y |- If det(A) = 3, then what is the solution set of the system AX =
312 0 z

b?
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T
15
A {6-2-8)} B (o, =, BJ } c. {-314) D. ¢
a
3. Forany N xnNsquare matrix A, which one of the following is true?
A. Det(A) = -det (A"), where A" is the transpose of A
B. Ifkisa scalar, then det (kA) = K" det (A)
C. IfB isa matrix obtained from A by interchanging of two rows of A, then det (B) = det (A)
D. If Ais invertible, then det (A) = det (A™)
4. The solution of the system of linear equation of
X—3X—22=6
2x—4y-3z=8 I8
—3X+6y+8z=-5

A X=-1y=-3,z=-2 C.x=1y=-3,z=2
B. X=-1,y=-3,z=2 D.x=1,y=3,z=-2
Maths EUEE 2004 E.C
Grade 11
Unit Seven
X
a 2 p -5
1 2 1 3 y =| 5 | and the determinant of the coefficient matrix is -5, then the value of x is equal to
yA
-1 0 1 0
A 3 B.a+ f3 C.5a D.5
2. Inthe set of complex numbers, the solution set of x2 —2x+5=0 s
A. @ B.{2+1, 2-i} C. {1+2i,1-2i} D. {2+4i,2-4i}
_ o _ 4-3 —F
3. Which of the following is the simplest form of -+1-2i?
3+ 4i
A 1+ B. 1+3i C.2-i D.1-3i
4. Letz be a complex number. Which of the following is the solution set of z° —iz = 0?
1 . 1 . . 1 .
A Et—(1+i B.<t—(1—i c. {+J/2@1-i} D. 10,2— (L +i
J2 V2 V2
Maths EUEE 2005 E.C
Grade 11
Unit Seven
y .. T . 5
1. Ifz=cos (=) +isin(=—), then what is the value of z°?
10 10
T 1 1. _ .
A —+—I B. —+—1 C.i D. 1+i
2 2 2 2
2. Which one of the following is the simplest form of |3+4i|- 3. ai ?
+ 4l
A. 5-5i B. 5+5i C. 1-3i D. 1-3i

3. Inthe set of complex numbers, which one of the following is the solution set of z> —iz* + 2z = 0?
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A. {0} B. {0,-i} C. {0,-i,2i} D. {0,i,-2i}

Maths EUEE 2006 E.C
Grade 11

Unit Seven
2 1 -
1. If z = x + yi is a complex number, then |Z| +§(Z — Z)2 =1 is equivalent to which one of the following

equations?
A X-y*=1 B.x*—3iy’=1 C.x2—y*=2 D.2x*—y*=2

16i . —
2. ifw= T +(1—3i)*and z = |w| +w, which one of the following is the simplest form of z?
+1

A 2+2i B.2 +2i C.4-2i D.2-2i

Maths EUEE 2007 E.C

Grade 11
Unit Seven
3+i. . . -
1. IfZ=- > is a given complex number, then what is the conjugate, Z of z?
| —_
- =3+i - _
A Z= - C.Z=-6-2i
2+1
- i-3 -
Z = _— D.Z=-1-i
2—1
2. What is the principal argument of (5+5i)"?
T 2r T 3r
A — B. — C. — D. —
2 3 4 4
3. What are the values of u and v that satisfy the equation:
Uu+3i _2+vi,
4-2i 20
A u=2,v=3 Cu=2,v=16
B. u=-6,v=10 D.u=-4,v=6
Maths EUEE 2008 E.C
Grade 11
Unit Seven
1. In the set of complex numbers, what is the solution set of x* + 4x + 5 = 0?
A ¢ B. {1—2i1+2i} C. {2-i,2+i} D. {~2-i,2+i}
2. 1f z=(1+1)", then which of the following is equal to z?
A 1+32i B. 32i C. 10i D. 1+10i
2 — 4 _ -
3. IfZ= 1o then the modulus of the conjugate of Z, ‘Z‘ is:
+1
A 10 B. 3v2 c. 24/3 D. 24/2
Maths EUEE 2004 E.C
Grade 11
Unit eight
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1. Line 1 passes through (0,5) and (-5,0). What is the angle between the y — axis and 1 in radian measure?

T T T 3
A — B. — C. — D.—7x
4 3 2 4
2. Which of the following is a vector that lies on the line through (0,0) and (2,4)?
_ _ 1 _
A U=(2) B.U=(-1-2) c.u= (E’_Z) D. U =(-2,-6)

3. Letiand | be the standard unit vectors in the directions of positive x- axis and positive y — axis, respectively, and AB be a vector
from the point A(-1,0) to the point B(2,2). If Y =3 AB -3i + 2j, then the unit vector in the direction of V is equal to

34 34 -3 4 3 4
A | =,— B.| —,— C.|—,— D.|=,—
55 55 5 5 55
4. Which of the following is a vector equation of the line tangent of the circle x? + y? + 2x — 7 = 0 at (1,2)?
A (xy)=03)+ A(-1,2) C.(xy)=(03)+ A (1,-1)
B. (xy)=(12)+ A(2-1) D. (xy)=(13)+ A(-12)
5. Let be the line whose equation is 2x — y = 10. Which one of the following is the equation of the following is the equation of the

image of after a reflection in the line y = 2x — 5 followed by a rotation through the angel of 90° about the origin?
A X+2y=0 B.2x+y=0 C.x+2y=5 D. x-2y=5

Maths EUEE 2005 E.C
Grade 11

Unit eight

1. Aline given by a vector equation r(t) = (0,3) +t(1,1) is tangent to a circle at point (0,3). If the radus of the circle is \/5 which
one of the following is the center of the circle?
A. (1,4)B.(1,-4) C.(-1,2) D.(1.2)

_ - Lo 1
2. 1f U =(-3,x)andV = (X, y — 2) are vectors, what is the value of y so that U +V = 3U — EV ?

2 10 22
A — B. —— C.-4 D. ——
3 3 3

3. Which one of the follooiwng is necessarily true?

A If HAH= Hé”, then A = é .
B. HK»&”Z KHA", for any real number k.

C. If Ais parallel to B , then AB:O

D. If U is a unit vector in the direction of A  then Al = HA”

4. 1 Als perpendicular to B, what is the cosine of the angle between Aand A—B?
|A-8] A |A-8] E
— B. i7m——— C.—= D. i
A |A-8] |8l o
5. What is the image of the ellipse whose equation is 2(x+2)2+(y-1)?>=2 under a translation that takes (2,1) to (4,0) followed by a
rotation of 90°?
A XP+2y =2 C.2(x-4% +y?=2
B. 2X2+y?=2 D. (x-4)? + 2y?=2

Maths EUEE 2006 E.C
Grade 11

Unit eight
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1. Suppose A=2i — T+ 2K and B is a vector in space such that ‘é‘ = AB.1f U is the unit vector in the direction of B |

oLy
then ‘A+U‘ is equal to:

A 16 B. 12 C.10 D. 14
2. What is the image of the line given by (x,y) = (-1,0) + t(3,6),t € R, under the translation that takes (1,0) to (0,1) following by the
reflection about the line y = 2x?
A y=2x+3 B.y=2x-3 C.y=2x+6 D.y=2x-5

- g g =g g =g 72- -
3. Suppose A=3I —4]and B isavector in the xy=plane such that the angle between A and B is E If U is the unit vector

in the direction of B , then A.(A— 2U )is equal to:

A 20 B.5 C.15 D. 30

4. Letthe equation x* + 2x + y*= 8 represents a circle. Then which one of the following lines cut the circle at exactly two points?
A 4x+3y+19=0 C.2y =5x +43
B. 3x+4y+14=0 D.2x=y-50

5. If (s the line passing through (0,2) and parallel to V =1 + 3] , which one of the following is true about # and the circle (x-
2)? + (y-1)=5?
A. [is tangent to the circle at (0,2)
B. /s tangent to the circle at some point p, where p # (0,2)
C. Intersects the circle at two distinct points.
D. The distance between / and the center of the circle is greater than \/g

6. If a translation T take the circle x? + y> — 2x + 6y +3 = 0 into the circle whose equation is (x+2)? + (y-4)>=7, then what is the
image of the origin under T?

A (-37) B. (1,2) C.(1,-3) D. (-2,4)

7. IfA(-2,3), B=)3,1) and C is any other point on the plane, then which one of the following is the coordinate from of AC — BC 2
A (-52) B. (5,-2) C.(14) D. (-1,-4)

8. What is the equation of a line that passes through the point (-1,2) and parallel to a the vector (1,-1)?
A 2x-y=1 B.x+y-1=0 C.x-2y=3 D.y-2x+1=0

Maths EUEE 2007 E.C
Grade 11
Unit eight
1 f A=47 —3} and U'is a unit vector such that | A+l |2: 27 , then the cosine of the angle between A and {0 is equal to

A. 01 B.0.2 C.03 D.0.4
2. If A=(1,-2), B=(-3,2) and V is a position vector such 2V + AB =0, then V is equal to .
A (2,0) B. (-1,0) C.(-2,2) D. (2,-2)
3. What is the image of the ellipse (x-1)>+4y?=1 under the translation that takes (1,1) to (0,2) followed by the reflection through the
X-axis?
A XH4A(y-1)%=1 C. X2+4(y+1)*=1
B. 4x*+(y-1)=1 D. 4x2+(y+1)*=1

Maths EUEE 2008 E.C

Grade 11
Unit eight
1. If \7 = Né +3ﬁ, where A and B are distinct points in the coordinate plane, then which one of the following is
equal to 3\7 ?
A 6AB B. —6AB C. 12AB D. —~12AB
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2. If U is a unit vector in the direction of A and ‘A = 4‘ ,then A .U isequal to

A 1 B. 4 c.1 D.2
4 2

3. If K and g are parallel vectors with opposite directions and ‘B‘ = ‘ZA‘ , is equal to:

A A B. — A c. —3A D. 3A
4. The image of a figure with vertices A(1, 2), B(3, 6), C(-1, 2), and D(-2,-2) after reflection across the x-axis is:
A A'(1,-2),B'(-3,-6),C'(1,-2),andD’'(2,2)
B. A'(-1-2),B'(-3,6),C'(1,-2),andD’(2,-2)
c. A'(1-2),B'(3-6),C'(-1,—-2),andD’'(-2,2)
D. A'(1-2),B'(3,6),C'(-1,2),andD’'(-2,-2)

1 2k
5. What is the value k, for which the two vectors ; —| k | and y —| _ 5 | are perpendicular?
-3 4
A 4 B.4 C.3 D.-3
Maths EUEE 2004 E.C
Grade 11
Unit Nine
x-1 _ -
1. Iff(x) = ——————, which of the following is true about f?

(x—2)%(x+1)

A. Its graph has an oblique asymptot

B. The graph of f does of meet its asymptote
C. Asx —pl f(x) »-00

D. Asx _2,f(x) 9 -o0

V/a
2. Which one of the following is a simplified form of csc (E — X) cos x — sin’x?

A. 2c0s X B. Cos?x C. 2sinx D. sin’x

3. Cos(tan’(0,5)) is equal to:
1 1 2 2

A. E B.ﬁ C.ﬁ D.ﬁ

4. A patrol boat on a sea sailed from its station 10km to the south and there changed its course and sailed 5+ \/6 km in the direction
N 60°E. then, what is the distance the boat should travel in order to return to its station by the shortest route?

A. 4\/6 km B. 9km C. 3\/6 km D. 7km
Maths EUEE 2005 E.C
Grade 11
Unit Nine

1.  Whatis cot (acrsin x) if 0<x<1?

A = B.E\/l—x2 c. V1-x? D.;
VJ1-x2 X 1-x?

1.«
2. Iffx)=2- ESIH(E X) , then which one of the following is the amplitude and period of f, respectively?
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A. 1and4 B. _—1and4 C.2and 7 D. %andn

: Lo U 03
3. Which one of the following is equal to sec (E —X)sin® X + c0s2X

A.  2cosx B. 2sinx C. cos?x D. sin’x

1
4. What is the solution set of cos2 x + —and2Xx = Lin the interval [0,27)?

3 Vs

T 5z
T,ﬂ' C.{0, 7} D.0, —, 7

T
A 0,_,72',_ B. 01_’
4 4 4

Maths EUEE 2006 E.C
Grade 11
Unit Nine

1 _ o
1. If @ = 2arctan | = |, then which one of the following is equal to sec &2

25 4 5 5
A — B. — C. — D. —
3 5 3 4
2. Ifapoint (2,5) is reflected under a line to the point (-3,1), what is the line of reflection?
A 2xX+3y=7 B.x + 3y =7 C.8y+10x =19 D.2x+3y+5=0

3. Suppose that an airplane is descending at a speed of 50 miles per hour at an angle of 30° below the horizontal line. What is the x-
and y-components, respectively, of the velocity of the plane?

A 503,25 B. — 255043 C. 25253 D. — 253,25

4. An observer on level ground is at a distance 10\/§ m from a building. The angles of elevation to the bottom of the windows on
the second and third floors at 30° and 60°, respectively. What is the distance h between the bottom of the windows?

[You may use the values; sin 30° = cos 60° = E and sin 60° = cos 30° = 7]
A, 15m B. 20m C.154/3 m D. 32m

Maths EUEE 2007 E.C
Grade 11

Unit Nine
1. What is the possible value of x that solves the equation:

sint x+ cos‘l(gj =77

4
D. —
5

glw
e}

/s
A — B.
3

2. What is the work done (in Joules) when a force of 50 Newton used to pull a crate 20 meters along a level path if the

force is an angle of 60°?
[Remember that: Work = (Force) x (distance travelled)].

A. 360 B. 500 C. 760 D. 1500~/2
3. What is the amplitude and period, respectively, of the graph of f(x)=-6 sinx. cosx?
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z
2

4. Ifangle @ is an acute angle of a right triangle, what is the length of the side adjacent to @, given that the hypotenuse

has 6 units length and sec € = 10/3?
A. 1.8units B. 2 units C. 18 units D. 20 units
5. Two ships, one with angle of depression 60° due east and the other with 30° due west are observed from a plane
1,000 meters above a sea. If the two ships are on the same line, what is the distance between the two ships?
[you may use the values: sin 30° = cos 60° = % and sin 60° = cos 30°]

A 3,7 B.6, 7 C. 3 D.6,27

1 1
—4,000 —600
A. ‘/§ m B. 2,000 m C. \/§500 m D. ‘/§ m
Maths EUEE 2008 E.C
Grade 11
Unit Nine
1. Ifcos(@) = 2, then which of the following is equal to csC(&) ?
1
A 5 B. 2 c. L D. =
J5 5 2
2. What is the amplitude and period, respectively, of the graph of
. (X X
f(x) =4sin| — |coy — |?
3 3
T 2r
A. 4, E B. 2, 37Z' C. 2, ? D. 4, 372'

3. A boat on a sea sailed from its station toward North with constant speed of 80 km/h. another boat from the same
station sailed 600 NE (North East) with constant speed of 100 km/h. if the two boats started sailing at the same time,
what is the straight distance between them after they have sailed for just 30 minutes?

A 10v42km B. 90 km C. 10v/41km D. 10v/21km

V2
4, What is the value of arcs in (— 7} ?

T
A B. — C.—— D.——
2

z
4

Maths EUEE 2004 E.C
Grade 12
Unit One

1. Leta, =N+COSNxz,N= 1,2,3... be the n'" term of a sequence. Then which of the following is true?

A. Thefifth termis 6 C.a+a=15
B. The 10" termis 9 D.a’+a%=1

20
2. If{A.}is an arithmetic sequence with first term A; = 5 and fifthe term A5 = 21, then the partial. Sum z A is
n=1
equal to
A. 760 B. 780 C. 860 D. 870
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0
3. What is the sum of the series 221324 >
n=0
A 6 B. 18 C.27 D. ©
4. A business association gets a net profit of Birr 3,000 at the end of month. Just after the fifth year, its amount was Birr 230,000.
What the starting amount of the business?
A. Birr 47,000 B. Birr 50,000 C. Birr 53,000 D. Bir 56,0003%°-1

Maths EUEE 2005 E.C

Grade 12
Unit One
1. What is the 50" term of the sequence 3,10,17,24,31...7
A. 310 B. 346 C.510 D.531
35
2. If{a,} is a sequence such that a; = 2, and a,+; = a, + 4 for all n> 1, then z a,, is equal to:
n=1
A. 2460 B. 2458 C. 2450 D. 2442
22n+l
3. What is the sum of the series 2“215"—4 ?
A. 40 B. 20 C.10 D.8

4. The population of certain country is currently 80 million with growth rate 0f 2% per year.

Given: (0,02)° =5.12 x 10°%, (1.02) °=1.19
(0.02)* =1.024 x 10", (1.02)°=1.22

Which one of the following is the best approximation of the population after 10 years?
A. 81.9 million B. 86.8 million C. 95.2 million D. 97.6 million

Maths EUEE 2006 E.C

Grade 12
Unit One
1. Which one of the following represents a geometric sequence?
111
A 31—, —,—,.. C. 1,3,6,10,15,...
39 27
111 11
— = e D.-3,6,-9,12,-15, ...
234 56
_ » (2" +5"
2. What is the actual value of the sum Z —|?
= 10"
) 37
A. 0325 B.1 C. — D. —
4 9
3. What is the sum of the series Z (-pn"3*"
n=1
-1 1
A — B.-0.13 C.-01 D. —
8 8

Maths EUEE 2007 E.C
Grade 12
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Unit One

1.

Which one of the following is an arithmetic sequence?
A 3,57,9,11... C.-3,6,-9,12,-15...
B. 3,6,12,24,48... D.1,3,6,10,15,21...

Which one of the following sequence is a convergent sequence?

1,1,1,1,1,3,... C. {10109 —in
27374 100 J,

o (), > {S'”&j}

A certain meeting hall has 20 rows of seats. There are 20 seats in the first row, 22 seats in the second row, 24 seats in the third
row, and so on. How many seats are there on the last (20™) row of the hall?

A. 46 B. 58 C. 760 D. 5240
A ball is thrown vertically from ground up to a height of 16m. Each time it drops h meters, it rebounds 0.80h m. Nothing that the
ball travels every height of h twice, what is the total vertical distance travelled by the ball before it comes to rest?

A. 40m B. 80m C. 160m D. 320m
What is the sum of all multiples of 3 between 20 and 200?
A 7,227 B. 6,570 C. 6,150 D. 5,166

Maths EUEE 2008 E.C

Grade 12
Unit One

1.

If {An }::1 is an arithmetic sequence such that its 1% term A; = -5 and its 5" term As =15, then its 11" term A, is

equal to:

A. 40 B. 50 C.45 D. 55
What is the sum of all multiples of 4 that are between 30 and 301?

A. 12,882 B. 11,288 C. 6,288 D. 6,882

If f:A—>Band g:B — C are functions, then which one of the following is true about the composition
function?
A. Domain of (gof)g Domain of f

B. Range of (gof)¢ Range of g
C. Domain of (gof )  Domain of f

D. Range of (gof)g Range of f
The nth term of the sequence: 1, -4, 9, -16, . . . is:

A a,=(-2)" C.a,=(-1)*" n?
B. a,=(-1)"n’ D. a, = (-1)™' n?
0 2 n -
The sum of Z5(—j is
n=0 3
10
A. 0 B. 15 C. ? D.5

Maths EUEE 2004 E.C

Grade 12

Unit Two
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_ - 3Jn-6n+5
1. To which of the following is im————»
oo An41
-3
A — B.0
2
_ o xt -1
2. To which of the following is lim equals to?
-1 [ x -1
A 4 B.0
—,ifx<1
+3
3. Letf(s)=
Jifx>1
Jx -1
What is the value of a if fis continuous at x = 1?
A 0 B.2
. l 2x+4 .
4. lim1+= is equal to:
n—o0 X
A e B.e?

Maths EUEE 2005 E.C
Grade 12
Unit Two

1. 1f F(X) = X%+ 2/nX, then what is Ling f(2+hz— () ?

A 5 B.4

—X

h—o

A % 5. Je

. 1)2
2. Whatisthe value of liml1+=1| 2

_ o . 1-n-3n?
3. Which one of the following is equal to lim — = 7
hoe 6n° +1
1 -1
A — B. —
6 2
3 +k,ifx<0
4. Let £(X)=1_sin(2x) .
SL,IfX>0
X
If f is continuous at x = 0, then what is the value of k?
A 6 B.5
_ o - JIx-1
5. Which one of the following is equal to lim— ?
h—1 x* —1
1
A. o© B. —
2
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. 1-x
6.  Which one of the following is equal to lim ?
h—1 1
1—-—
X
A 1 B.0

Maths EUEE 2006 E.C
Grade 12
Unit Two
1. Which of the following expression is a polynomial expression?

A, xX2—3x+sinx

4x3 +12x% — x
2

X
(n-n@n+1))”
2. Thesequence \——— converges to:
1-n n=1
A oo B. -2

(f(x) —9())(g(x) - 2f (X))J?

3. Giventhat lim,_,
( 9(x)* - f(x)?

66 1

96 16

sin X ity <0
, ifx <

4. Let f(X)=9 X—|X]| >0
e 4+ CcosX, B

If f continuous at x=0, then what is the value of a?
A 4 B.2

-3x
. X
5. Which one of the following is equal to lim| —— ?
x>\ X 4 2

-3

A € B. €
n+3\"
6. Ifa, = (—1) , then the limit of the sequence {an }::lis equal to:
n-+

Maths EUEE 2007 E.C

Grade 12
Unit Two
sin2x .
Jifx<0
1. Let T(X)= X
e —2.ifx>0

If f is continuous at x = 0, then what is the value of a?
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C. — D. Doesn’t exist

2+
1+ 72

b, 2-3x% + %2 + 3

C.0 D.1
C.0 D. does not exist
1
C. — D. -4
2
_y 6
c.e”? D. €
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1 -1
A — B.2 C. — D.-1
2 2
-3
. L . x )
2. Which one of the following is equal to lim ?
x>0\ 3X + 2
A €& B.e3 C.e? D.é®
Maths EUEE 2008 E.C
Grade 12
Unit Two
o xe =[x
1. The left hand side limit, lim ———— isequal to
x—0" X
A 0 B.2 C.1 D. Does not exist
) o . 2X+tanx
2. Which one of the following is equal to lim—————2
x=>0  XSecX
A 2 B.0 C.1 D.3

—-1)"
3. Inwhich interval the sequence {—( 3 ) } is bounded?
n
n=1

-11 -11 -11 -11
—, = B.| —,= cC.|—,= D.| —,=
9 12 3 6 6 3 12 9
4. Which one of the following is true about the function
2 x=20
F(x)=1{ 2 2
0" ,x=0
A. T iscontinuous exceptat x =0
B. f hasan infinite discontinuity at x = 0
C

f is continuous every where
D. f has x=0asa vertical asymptote

. .1
5. limxsin= is equal to:
X

X—>0
A 0 B.1 C. © D.-1
Maths EUEE 2004 E.C
Grade 12
Unit Three
XCSC3X
1. lim———isequal to:
-0 x+1
1
A — B.2 C.1 D.0
3

2. Iff(x) = ﬂz,then (1) is equal to
A 2 B.2 C1 D. oo

ax
3. Letf(x)= . For what value of a is ’(1) = 1?
X+a
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1 2 3
A - B. — C. — D.3
3 3 2
4. Which one of the following is necessarily true about a function f(x)?
A. If fis continuous at x # a, then f is differentiable at x = 1.
B. Iffis not differentiable at x =a, then lim f(x) = lim f(X).
x—>a~ x—a*
C. Iffisdifferentiable atx # a, then lim f(a) = lim f (x)
x—>a~ x—a*
D. Ifthe derivative f’(a) = 0, then f attains its maximum value at = a.
Maths EUEE 2005 E.C
Grade 12
Unit Three
1. 1f f(X)=e +x—3c0s(X), then what is £(X)?
A €% +x-3cos(x) c. 4e®* —3cos(x)
B. e +Xx+3cos(x) D. 4e** +3c0s(X)

2. I g(X) =xf(x) - 4/ T (X) and f(2) = £/(2) = 4, then which of the following is equal to g’(2)?

A 11 B.8 C.2 D.0
3. Which one of the following is true about the derivative of f(x) = x|x|?
A. fisnot differentiable ft x =0

B. f(x)=2[x|, forevery x € (—OO, oo)
C. f(x)=2x, foreveryx € (—OO, oo)
D. f(x)=[x[+x, for every x € (—00, 00)
4. Which one of the following is the equation of the line tangent to the graph of f(x) = —1 + COS X at (0,f(0))?
X+

A x+y=1 B.x-y=-2 C. x+y=2 D. x+4y =2

Maths EUEE 2006 E.C

Grade 12
Unit Three
2
X
1. 1f f (X) =—7:,0 (2) = 1andg’(x)=10, then which one of the following is equal to f°(2)?
1+ xg(x)
-8 4 8
A -8 B. — C. — D. —
9 3 9
o o 1+ xinx
2. The simplified form of the derivative of f(x)= ———is
COSX
1
A.  Secx+tanx cC.————
1+tanx
1+sinx COSX
2 D. ==
COS™ X SIn”® X
3. Iff(x)=e* sinx, then " (x) is equal to
A.  3e®sin—4e*, cos x C. e¥(3sinx + 4 cos X)
B. 3e*sinx + 2e* cos x D. e* (4sinx — 3 sin x)
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2

4. Ify=sin(3x%), then the simplified form of q Zis:
X
A. -65sin(3x%) C. 6 cos (3x%)-36x% sin (3x?)
B. Cos (6x) — 6 sin(3x%) D. x? cos (3x?)+6sin (3x?)
5. If f(X)=X?v/2X+12, whatis the slope of the tangent line to the graph of  at x=2?
A -4 B. 2 C.18 D. 17
6. If F(X) = f(2x+2).g(L— X?),with f(2)=-3, /'(2)=4. g(1)=-5, and g’(1)=1, then what is the actual value of F’(0)?
A, -40 B.-20 C.0 D. 19
Maths EUEE 2007 E.C
Grade 12
Unit Three
1. If f(X)=¢n(vx*+1) , which of the following is equal to f(x)?
X 5 X c 2X 5 2X
x*+1 Cx? 41 x? 41

A —
Vx?+3
If f(x) = 2x (x* + 1)*, then which of the following is an anti derivative of f(x)?
X
C. E(XZ +1)5 +1

2.
2X
A Z(x2+1f +c
5
2 1
B. g(x2+1)5+c D. E(XZ+1)5_1
3. The Ozone level (in ppb — parts per billion) on a sunny day in a metropolitan area is given by the formula: p(t) = 80
+ 12t — %, where t is time in hours and t = 0 corresponds to 9 A.M. what is the rate of increase of the ozone level after
3 hours (i.e. at 12 A.M.)?
A. 6ppb B. 12 ppb C. 107 ppb D. 113
ppb

4. Suppose that a function f has the property that
f(x +y) = f(x) f(y) for all value of x and y and that
f(0) =2, £(0) = 1. Then which one of the following represents the formula for the derivative f(x)?
A Px)=2Px)+1 C.Px)=1f(x) +2
D. P(x)=2f(x) - 1

B. f(x)=1f(x)+2P(x)
5. iff(2)=-3, £(2) =4, g(1)=-5, g’(1) and
f(x) = f(2x + 2). g (1-x?), then what is the value of F’ (0)?
A. 19 B.0 C.-20 D. -40

For what values of a and b is the function

6.
f(x) =Ll—-3x% forx<1
+b, forx>1
differentiable at x = 1?
A. a=6,b=0 C.a=0,b=-2
B. a=-3,b=1 D.a=-6,b=
Maths EUEE 2008 E.C
Grade 12
Unit Three
1. 1f f(x)=2x°—3x, then |imM is equal to
-l x-1
C.7 D. o0

A1l B.-1
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2. 1f f(x)=e* cosx— Xtz ,then '(0) is equal to

X*+2
T 3 7 5
A 3—— B. — C. — D. —
2 2 4 2
3. If f (x)= In (\/ N— 5) , Which one of the following is equal to f '(X)?
X -X 2X - X
A — B. ——— C.—— D. —
X* =5 x2 -5 x2 -5 X" =5
d
4, —(Ine2X ) is equal to:
dx
1 2
A. eT B. eT C. 2x D.2
5. 1f f(X)=2+ | —3| for all x, then the value of the derivative f'(x) atx= 3 is
A -1 B. does not exist C.1 D.2
Maths EUEE 2004 E.C
Grade 12
Unit Four
1. If f(x) = xe*-cos(2x), then £(0) is equal to
A 0 B.2 C.6 D. 10
1 2 .
2. Atwhat value (s) of x does f(x) = 3 X3 — > X° —2X+1 have a local maximum?
A. x=2 B. x=-1 C.x=5 D. x=2,x=-1

3. Look at the followﬂlg graph of £(x).

C

-/

Which of the following is true about f?
A. Fisincreasing on [c,d]
B. Fif decreasing of [b,c]
C. Fhasalocal minimum at d.
D. F hasalocal extreme value at c.
4. A rectangular field of length 1 and width w meters f w<1 has perimeter 400 meters. If a circular region of area w? is to be reserved
for office purpose, what should be the length of the field so that the area of the remaining region is maximum?
A. 50 meters C. 120 meters
B. 100 meters D. 150 meters

5. On which of the following intervals is the graph of f(x) = 2n(x?+1) concave upward?
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A (—0,—1]UJ1,) C. (—0,0]
B. [0,) D.[-1,1]

6. Water is poured into a cylindrical tanker of radius 5 meters at a rate of 10 meter cube/min. what is the rate of change of the height
of the level of water when it rises to 3 meters?

2 . 1 )
A. ——m/min C. —m/min
257 27
2 . 3 .
B. —m/min D. —m/min
S5x S5x
Maths EUEE 2005 E.C
Grade 12
Unit Four

1. On which one of the following intervals does f(x) = x*+4x increase?

A. (-00,—1] B. (-0,0] C. [-1,x) D. (—o0, )
1
2. At which value(s) of x does f(x) = Z X* — 2x? have a local maximum?

A X=4 C.x=-2andx=2
B. x=0 D.x=0andx=2
3. The volume V of a melting ice cube after t seconds is V = 2000 — 40t + 0.2t? (in cm®). How fast is the volume changing when t =
40 seconds?
A, 24cm’lsec C. -15cm®/sec
B. 15cm’/sec D. -24cm’/sec
4. A box seen below is to have a square base, and open top and volume of 32 cubic unit. If x is the length of each side of its base and
y is its height, how many units should x and y be in order to make the box with the smallest amount of material?

A. x=4, y=2
B. x=2, y=38

C. x= \/g,y=4
D. x:\/E,y:16

5. Suppose f is differentiable on (- o0, oo) and the graph of its derivative is as shown blow.

A

v

Which one of the following is true about |f?

f is decreasing on (—o0,—1] U[1, o0)
f has a local minimum at x = -2

f is concave down on [0, c0)
f is concave up on (-1,1)

Sow »

Maths EUEE 2006 E.C
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Unit Four

1.

The total cost (in Birr) of producing x iron sheets per day is ¢(x)=1,000 + 100x — 0.5x2, 0< x < 100. What is the marginal (rate of
change of) cost at a production level of 80 iron sheets?

A. 85 B. 20 C. 1,800 D. 5,800
A water tank is a circular cylinder with base radius 2m and height 3m. if the tank is empty and water is pumped into it a rate of
2m°®/min, how long does it take for the tank to be full?

3
A. 1.5min B. — 7 min C. 67T min D. 12 min

1
Which one of the following is the set of all critical numbers of f (X) = 3 x*—|4x—-1]2

1
A =2 C.{-2,2
{4 } ) eea
X X
B. {—2,1,2} D.
4
H :
4

If a box with square base and open top is made from
volume of the box in cm3?

A. 4,000 B. 8,000 C. 15,000 D. 3,000
Suppose that equal squares are cut from each of the four corners of a square cardboard whose sides are 72 centimeters long. [See

the figure below.] The resulting flaps are then folded up to form a box without a top. How long should be each of the four squares
that has to be cut off to maximize the volume of the box?

1,200 cm? material, what is the largest

A.6CM

A. 12CM
B. 15CM
C. 24CM

Maths EUEE 2007 E.C

Grade 12
Unit Four
1. An object is moving along the parabola Y = +/ 2X in xy-plane. At what point on its path does the object becomes closest to the

point (2, 0)?

A (3, \/E) B. (1,1) C. (3, \/5) D. (2,2)
What is the absolute maximum value of f(x)=2x? - x* - 4 on [0,2]?
A -3 B.3 C.4 D. 12
A leader 6 m long rests against a vertical wall. If the bottom of the ladder slides away from the wall at a rat (speed) of %2 m/sec,

4
how fast is the angle between the top of the ladder and the wall changing when the angle is Z rad?

A. ——rad/sec B. — rad/sec C. — rad/sec D. — rad/sec
2 6 3

Which one of the following is necessarily true?
A. Iff(x) =0 for all x in an interval I, then f(x) = 0 for all x in .
B. Iff(x) = x?sin x + 5, then there is ¢ € (0, 77 ) such £(c)=0.
C. Iff(x) =ex +xZis increasing on (— 00, 0).
D. Iff’(c) =0, then f attains its maximum or minimum value at X = c.
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3-e*,ifx<0.5
5. Let f(X)=92%_5 .If cis a zero of f, that is,
,ifx>0.5
X+1
f(c)=0, then which one of the following intervals must contain c?
A, (—o0,0] B.[0,1] C.[12] D. [2,3]

6. A company manufactures x computer sets per month. The monthly marginal profit (in Birr) is given by:
P’(x) =165 — 0.1x, for 0 < x < 400.
The company is currently manufacturing 10 sets of computers per month, but is planning to increase production. What is the total
change in the monthly profit if the monthly production increased to 60 sets?
A. Birr 500. B. Birr 1,865. C. Birr 8,075. D. Birr 18,635
7. The total cost (in Birr) of producing x radio sets per day is given by the expression ¥ x2 + 35x + 25 and the price set at which they
may be sold is given by 50 — %2 x. what should be the daily output to obtain a maximum total profit?
A. 50 sets per day C. 10 sets per day
B. 23 sets per day D. 7 sets per day
8. The number of shoes s that a factory can produce per day is a function of the number of hours t it operates:
s(t) =40tfor0<t<12.
The daily cost ¢, in Birr, to manufacture s shoes is given by the function
¢(s) = 0.1s? + 90s + 800.
If the factory operates for 10 hours, what is the cost it incurs in production as much shoes it can within this time?
A. Birr400 B. Birr 1,600 C. Birr 52,800 D. Birr 124,600

Maths EUEE 2008 E.C
Grade 12
Unit Four

1. Let f be twice differentiable function on K. Which one of the following is necessarily true?
A If f '(C) =0, atsome C @, then f has a relative extreme value at x = c.
B. If f ’(x) is increasing, the n the graph of y = f (x) =0Xe Q.
C. If f’(x):OforaII X € R then f(x):OforaII XER.
D. If f (x) is increasing, then f "(X)Z Ofor X €.
2. Suppose is differentiable on (— oo,oo) and the graph of its derivative, y = f ’(X) is as shown in the following figure.

y
y: f’(x) A
, N\ X
4 1 |2 ~—" "

-~

Which one of the followifig is true about f (x
A. f(x) is increasing on (— oo,O)u(Z,oo).
B. f (x) has a local extreme value at x = 2.

c. f (X) has a local minimum value at x = -2.

D. f (X) has a local maximum value at x = 0.

3. Aclosed cylindrical can is to be made to hold 1000 cm3 of oil. What are the dimensions (radius r and height h) that
will minimize the total surface area of the can?

3/50 3/50 3/50 50

A Ir= ,h=2 C.r= , h=23—
T T T T
3/ 3 3
B. r= 500,h=2\/%o D.r= 500,h:235l0
T T T VA

4. The graph of y = 5x4 — x5 has a point of inflection at:
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A. (3,162) only
B. (4, 256) only

B. f isincreasingfor x>0

C. (0, 0) only
D. (0,0) and (3, 162)

5. Which one of the following is true about the function f defined by f(x)=x*+e
A. f isdecreasing for x>0

2><?

Maths EUEE 2004 E.C
Grade 12
Unit Five
1. Which of the following is an ant derivative of f(x) = tan x?
1, , .
A Etan X C. in(cos X)
B. sec’ D. in (sec x)
X
2. Which of the following is equal to jz— dx?
X°+2x+1
2 H 2 1
A. In(x® +2x + 1)+c C.in(x+2x+1) ———C
X+1
1 - 1
B. In/x+l/- ———C D. in(x“+2x-1)+ +C
X+1 1
e —4x
3. J. o dx is equal to
Xe
A Injx|+2e%+c C.in [x|+4e %+
1 _
B. In|x|-4e*+c D. —— +2e e
X
_ - 1 (x-1)*
4. Which of the following is equal to J- ~——dx»
0 x+1
3 5 5
A ——+/nl6 B. ——+/nl5 C. ——+4/n2
2 2 2
sinx,x<o0 V8

5. Iff(x) =

AxVx*+1,x>0

A.

17

, Which of the following is equal to I f (X)dX ?

-X

B. 25 C.27

C. f hasarelative minimumat x =0
D. f has a relative maximumat x =0

D.§+€m5
2

D. 3./8

6. The volume of the solid which is generated when the region bounded by y +/ X +1 and the x-axis from x = 0 to x = 2 is rotated
about the x — axis is equal to

Maths EUEE 2005 E.C

Grade 12
Unit Five

1. What is an ant derivative of f(x) =
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2x+1

A.

B.

4
A C.—rx
3
3
3T D. —7
4
_—
AX* +4x+1
1 -2
B. — C.
2x+1 2X+1

D. N(4X° +4x+1)
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4

2
2. mmansmevmueofL 2xcosxdx

A B.ZE+1.
2

dx?

3. Which one of the following is equal to I
X"+ X

A In|x*+x|+c
B. 2/n|x-1|+¢n|x]|+cC
4. Which one of the following is equal to I(1+ X)3*dx?

A (1+x)3F-3F+c
B. (1+x)3*+ (logse) 3" +¢

C.m+2 p. %1
C./n|x|—fn|x+1]+c
D. /n|X|+fn|Xx+1]|+C

C. (1+x)3* + logse- (logse)? 3% + ¢
D. (1+x)3" + logse- 3*(logse) + ¢

5. What is the area of the region between the graphs of y =x2 andy = -x + 2, where 0 < x < 2?

3 2
A 3 B.2 C. — D. —
2 3
_ o /n(xe*)
6.  Which one of the following is equal to I— dx»
X
1 1 2 X 1 2
A ﬂwx|+§e +C B.EMn@ +X+C C. In|x|+e* +cC D. — (/nx)* +c¢
X
Maths EUEE 2006 E.C
Grade 12
Unit Five
: o 2 (o)
1. If F(x) is an antiderivative of f(x)=1 — —- and F(1)=0, then F (2) is equal to:
X
1 -1
A0 B. — C. — D.3
2 2
: . 75 X —SiNX
2. Which one of the following is equal to I ——dx?
0 SecX
T—3 r-1 3-7 T+3
—_— B. —— C.—— D.
2 2 2 2
3. What is the area of the region between the graphs of y=-x* + 2 and y =|x|, where -1 < x < x?
11 25 7 11
A — B. — C. — D. —
6 6 6 3
o dt
4. What is the derivative of f(x)= —_—?
° sint+1
COSX 2XCOSX
sin(x® + 7) +1 sin(x? +7) +1
2X

sin(x* + ) +1

5. IfQ;, D;and P; are respectively the i — quartile, decile and percentile of a data arranged in an increasing order, then which one

of the following is necessarily true?
Q +Q

1 2

A Q=32

B. D3> Pys
2
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X+/n(x+1) 2

6. Which one of the following is equal to I >
(x+1)

A én(x+1)+i+c
X+1

B. (x+1)2+i+c

C. (x+1)? e
X+1

o, xen(x+1) re

X+1 X+1
7. What is the area of the region between the graph of f(x) =-x?+4x-3 and the x-axis from x=0 to x=3?
2 2 4 8
A —— B. — C. — D. —
3 3 3 3
Maths EUEE 2007 E.C
Grade 12
Unit Five
1.  What is the area of the region between the graphs of y = sin x and x — axiswhere 0 < x <27 ?
A 4 B.47 C.2 D.27w
_ o /nx+ x’e*
2. Which one of the following is equal to J.— dx?

X

A %£n2x+ex(x2—1)+c
1 2 X
B. Efn X+e*(x =1+c

x 1
3. The derivative of the function F(x) = J. ﬁ dtis:
X1+

B.In1+x|
1-x?

Maths EUEE 2008 E.C
Grade 12

Unit Five

1 x
C. 7fnx+e (x=-1)+c

-1 «
D. 7(nx+e (x=1+c

1. 1f f(x) =3x?+/x® =1, then which of the following is an anti-derivative of f(x)?

A. 3?X(x3 -)¥*+c

2 3 3/2
B. —(x°-1
3( )

(Inx)* + x? cosx
X

2. Which of the following is equal to I
1 .
A. — Inx+XxsinXx—cosx+c

X2

1 3 .
B. é(lnx) + XSINX—COSX+C
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dx?

3 3 3/2
c.—(x*-1

2( )
D. g(x3—1)2’3+c

1 3 -
C. E(Inx) + XSinX+CoSX+C

1 .
D. —2Inx+xsmx+cosx+c
X

1+Xx
1-x
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2
x7,0<x<
3. The volume of the solid generated when the region bounded between the graph of Yy = 4 and x-axis is
, 25X <
rotated about the x-axis is:
32 1127 1127 64rx
e B. — C. —— D. —
) 5) 3 )
3 2
4. The value of I(X +1)e™* ) dxis:
0
e’ e'-e e’ -1 5
A — B. C. D.e"-1
2 2 2
3 1
5 J.(x +1)2dx =
0
21 14 16
A — B. — C.7 D. —
2 3 3
Xx+1, forx<0 1
6. Given f(x)= , then J. f(x)dx =
coszx, forx>0 %
A 1.1 B.1_ 1 c.1l D. 1
2 2 2 2
Maths EUEE 2004 E.C
Grade 12
Unit Six
1. If asphere with center C (0,1,1) interests the z-axis at P(0,0,3), then the radius of the sphere is equal to
A 5 B.3 C. \/§ D. \/g
2. Suppose A and B are the end points of a diameter of the sphere whose equation is x? + y? + (z+2)? = 1. If A = (1,0,-2), then B is
equal to
A (0,1-2) C. (-41,0,-2)
B. (0,0,1) D. (0,-1,-2)

3. Let;and , be two lines in space intersecting at the origin, (0, 0, 0). If ; and , pass through point A(1,1,0) and VV(0,1,1) respectively,
there the angle between ; and , is equal to

A. 30° B. 45° C. 60° D. 90°
4. Let @ =-1+3kandb =—I + jbe vectors in the space. Which one of the following is the cosine of the angle between &
and@ —b ?
A9 .3
10 /10
B. 3 p._9
3 10
5. Let V =3i-4k , when i_and K are the standard unit vectors in the direction of positive x-axis and positive z-axis,
respectively, and AB be a vector from the point A(0,1,2) to a point B in space iv AB is parallel to Vand ‘AB || = 10, then
point B is at
A (-6-1,10) C.(6,1,-6)
B. (6-1,-10) D. (-6,-1,6)
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6. Consider the following statement:

X2 +2

X
To show this, a person constructed the following proof.
“Proof: Take x =1 Then, X* + 2 _ 1° +2

X 1
In the same way, if we take x = n for any real number n we get
x?2+2 n?+2
= =0
X

It follows that x*+2 # 0, for every number x,”
X
Which one of the following is true about this proof?
A. The proof is correct by the principle of induction
B. The proof is correct by the method of exhaustion
C. The proof is correct and it uses the method of direct proof
D. Itisnot a valid proof since its argument cannot lead to the conclusion

# O for every real number x

=3=0

Maths EUEE 2005 E.C
Grade 12
Unit Six

1. Suppose K = 2]7 — IZ and |§ = 57 +15|2 , Where T, ] and IZ are the standard unit vectors in the directions of positive s, y

-1
and z — axis, respectively. Which one of the following is unit vector in the direction of A+ g B2

A §T+£E C.ET—ER
5 5 5 5

5 172K+ 2K o 2T -2k 4+ 2k
3 3 3 3 3

2. Suppose p (1,2,1) and Q(1,0,2) are points in space and A = @ Jf |§ is parallel to % and Aé = -10, then which one of the
following is true?

A. A and |§ has the same direction C. B||= i A
10
B. é :10 AH D. é = 2 AH

3. Which one of the following points is closer to the sphere x?+y*+z%-2x+6z+9=0?
A. (1,0,0) B. (0,0,0) C.(0,-1,0) D. (0,0,-1)

4. Let d=27 +(x—1)] +kandc —i + J + yk be vectors. If &€ = 0and || =3, which one of the following is a
possible value of y?
A -4 B.-1 C.3 D.4
Maths EUEE 2006 E.C
Grade 12
Unit Six
1. Which one of the following is equivalent to —.[(Vx)( p(x) = Q(X))] ?

A (V) (=P(X) = =Q(x)) C. (M) (=P(x) AQ(x))

Page 36



ETHIO NATIONAL SCHOOL - MATH FOR GRADE 11 AND 12

B.  (I)(=P(x) = —=Q(x)) D. (AX)P(X) A Q(X))

2. Suppose P and Q are points in space such that the midpoint of PQ is on the negative z-axis and the distance between P and Q is

6. If P=(2,-1,0), then what is the coordinate of Q?
A (-2,14) B. (2,-1,6) C.(2,-1,-6) D. (-2,1,-4)

Maths EUEE 2007 E.C
Grade 12
Unit Six
1. fP=@, a-1, a+2)andQ=(2a +1,3,3Q) are points in space, what should be the value (s) of & so that the distance
between the two points is 6?
A a =-2ora=5 Ca=-1lora=3
B. a =0ora=5 D.a =-3ora=2
2. If(-1,2,2)and (1, 0, -2) are endpoints of a diameter of a sphere, then which one of the following is true about the sphere?
A. (0,1,0) is a point on the sphere
B. The equation of the sphere is x* + (y-1)* + 22 = 6
C. The equation of the sphere is x? + (y — 2)> + 2> =6
D. The radius of the sphere is 6.

3. Suppose / isthe line through the center of the sphere x? + y? = (z — 2)> = 9 and the intersects sphere at (1,2,4).

What is the cosine of the angle between ¢ and positive z — axis?

2
A — B.
3

4. Suppose that the equation x* + y* + z> + 2x + 8z = 6(y + 1). Represents a sphere. Where is the point (1, -1, 4) located
relative to the sphere?
A. Inside the sphere,
B. On the sphere
C. Atthe center of the sphere
D. Outside the sphere

4
C. D. —
5

Wk
glw

Maths EUEE 2008 E.C
Grade 12

Unit Six
1. Let the angle between \7:—2i—]+2E and @ be 600, where P and Q are points in space. If

Ve % = 2, then what is that distance between P and Q?

3 4 4 )
A - B. — C. - D. —
4 5 3 4
2. If one of the end point of the line segment is (3, 2, -4) and the mid-point is (4, 1, -2), then the coordinate of

the other end point is:
A. (50,0) B.(2,0,5) C.51,2 D.(3,1,0)

Maths EUEE 2004 E.C
Grade 12
Unit Seven
1. Letan =n2 —n, when ne N (set of natural numbers). Which one of the following is true, when K is an arbitrarily
chosen natural number and m is an integers?
A. a, is not a multiple of 2 for some n€ N because a; = 0.

B. a,isamultiple of 2 for all n€ N because a, = 0 and if a, = 2m, then a,+1 = 2(m+1)
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C. a,isamultiple of 2 for all n € N because a; = 0 and if a, = 2m, then a,+1 = 2(m+k)
D. a,isa multiple of 3 for all n € N because a, = 0 and if a, = 3m, then a,+1 = 3(m+Kk)

Maths EUEE 2005 E.C
Grade 12

Unit Seven
1.  Which one of the following describes the principle of Mathematical induction on a set of natural numbers?
A. Ifan assertion is true for a natural number n, then it is true for n+1
B. Ifan assertion is true for 1 and it is true for n +1, then it is true for some n.
C. Ifan assertion holds for n = 20 and for any n> 20, then it is true for n implies true for n + 1
D. Ifan assertion is true for n = 1, and is true for n = k, whenever is true forn =k + 1.

Maths EUEE 2006 E.C
Grade 12

Unit Seven
1. The following is an assertion of a person and his proof.
“For any natural numbers n, n! < 10",
Proof:
Step 1. Let N = 1. Since 1! = 1 and 10" = 10, it is true that 1! < 10",
Step 2. Let N = 2. Since 2! = 2 and 10 = 100, it is true that 2! < 10°.
Step 3. Let N = 3. Since 3! = 6 and 10 = 1000, it is true that 2! < 10°.
Step 4. Continuing in this manner, we can see that whenever
KI < 10%is true, then (K + 1)! < 10***is also true.
Therefore, by induction, n! < 10" for all natural numbers.”
Which one of the following is true about the proof?
A. The proof is correct by the principle of mathematical induction, though step 2 and step 3 can be
omitted.
B. The proof is correct by the principle of mathematical induction, and step 2 and step 3 are necessary
since they provide additional information.
C. The proof is invalid because step 4 did not justify the desired induction step.
D. The proof follows the technique of a proof by exhaustion.

Maths EUEE 2007 E.C
Grade 12
Unit Seven
1. If each of the compound propositions P v Q, P=>R and — R is True, then which one of the following is True?
A P B.Q CQ=P D.P A—=R

2. Consider the formula for a natural number n € N:
2+4+8-... +2n=2""+1
To proof this formula a person has used the following argument. “Assume the formula is true for n = k, for some k €
N. Then the person has shown that the formula is also true for n = k + 1. And then, the person has concluded that, by
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the principle of mathematical induction, the formula is true for all natural numbers n € N.” Which one of the
following statements is true about the above arguments?
The formula holds true though it does not work for n = 1.
Since the left — hand — side is an even number and the right — hand — side an odd number, the principle of Mathematical
induction if False.
This is one example where the principle of Mathematical induction fails to work.
The above formula does not work for all natural numbersn € N

Maths EUEE 2007 E.C

Grade 12
Unit Seven

1. What is the contra positive of “If X € N, then X is integer and x > 0?

A.

B
C.
D

If Xisnotintegeror X <0, then X ¢ N.
If Xisintegerand X >0, then Xe N

If Xisnotintegeror X <0, then X &N

If X &N, then Xis not integer and X <0

2. Consider the following assertion of a person and his proof. “If X and Y are equal positive integers, then X+y=y.”
Proof: the following steps and reasons are used to proof the assertion.

Step

AR R

Reason
X=Yy Given hypothesis
X* =Xy Multiply both sides of (1) by x
x? - y2 =Xy— y2 Subtract y* from both sides of (2)
(X - y)(x + y) = (x - y)y Factor both sides of (3)
X+y=Yy Divide both sides of (4) by x-y

Step 5 completes the proof

A
B.

It is a correct direct proof of the assertion.
It follows the technique of a proof by contradiction because the steps lead to a contradiction.

C. The proof is invalid because Step 4 does not lead to Step 5.
D. The proof is invalid because Step 4 does not follow from step 3.
3. Which one of the following is a valid assertion that can be proved y the principle of mathematical induction?

A.

B
C.
D

2" >10n for every integer Nsuchthat N> 6.
r? >0 for every real number r such thatr >1
n? >10n > 2n? for every natural number n>1

2" > 8n For every integer Nsuch thatn >3

4. The valid conclusion from the premises:

PVQ, Q=R,P=M,-Mis

A
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