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NUMBER OF ITEMS: 65 SUBJECT: Maths (N.S)

First self assesment MODEL EXAM 2012E.C GRADE: _12

TIME ALLOWED: 3:00 HOURS

INSTRUCTION:

This Maths exam contains 65 question items with four alternative answers each and
represented by the capital letters A, B, C and D. Choose the best answer to each

question item and blacken zero under the letter that represents your chosen answer.
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1. What is the range of the inverse of R:{(x,y):yzx/l—\x+2\]?
A.ly:y=—2| Bly:=3<y<—1] C.ly:y<—2| D.|y:1<y<3]

2. Which one of the following is true about Signum, absolute value and greatest integer functions?

A. Sgnlx|==|x|, forall x € R. C. Sgnlx|<[ x | for all x<0.
B. sgnlx)<[x/, forall x>0. D. |x|=xSgn( x| for all x € R.

3. Let f(x|=3x—4 and g(x|=mx+b. Then for what values of m and b is [fog), =x=[gof | ,?

1 4 1
— p== =— =
A. m 3and 3 C.m 3andb 4
B. m=-3andb=4 . m=3and b=
. m=—3and b= . 3an 1
2
4. What is the partial fraction form of w ?
X +2x
2 5x+2 —2  5x+3 —2,.5x-2
4+ ; . —+ 5 c. — ¢ 2 D.
X x*+2 X x°42 X x'+2
2 5x—2
“+
X x°42
3
5. Which one of the following is not true about the graph of f(X)Z—f( = 1
X [x—

A. The vertical asymptotes of the graph is x=0.
B. The horizontal asymptotes of the graph is y=0.
C. The graph intersects its horizontal asymptotes at the point (-1,0).
D. The graph intersects the vertical line x=0.
6. Which one of the following equation of a line that passes through the intersection of x—2 y+1=0
and 2 x+y—3=0 and parallel to 3x—4 y+2=0.
AL 4x—3y—1=0 C. 3x+4y+1=0
B. 3x—4 y+1=0 D. 3x—4y—1=0
7. Acircle of radius 1unit is internally tangent to the circle x>+ y2—2 y=8 at (3,1).Then, the equation of
the smaller circle is
A xX'+[y—1P=1 C. [x=2f+y—-1F=1
B. (x—1/+[y—2f=1 D. (x—4f+y—1F=1
8. Which of the following is not true about the hyperbola whose equation is given by
4X -y +24x+2y+19=07
A. Its vertices are (-5,1) and (-1,1)
B. The length of the transverse axis is 8
C. lIts eccentricity is J5
D. The asymptotes are y=2x+7and y=—2x—5
9. The length of the minor axis of the ellipse 4 x*+ y*— 6 y+5=0 is

A 2 B. 1 C. 4 D.%

10. Let U=R (the set of real numbers) be the universe. Which one of the following proposition is false?
A (EIX (Vy)(x<y2—1) C. (Vx (Vy)(x2+y222xy)
B. (VX Ely)(xz—yzzx+y) D. (EIX (Vy)(x>03x2+y222)
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11.

12.

13.

14.

The valid conclusion from the premises: P vV Q,P= R, Ris:

A. P B. Q=P C. PA-R D. Q

Which one of the following is neither tautology nor contradiction?

A. [(p/\q)A—'p}:p C.pv(q:—'pi

B. [-p=-q/Alp=q D. (g A = plelp Vv -q]

In a class three groups A, B and C are formed. Group A with 15 students scored average of 16 points;
Group B with 14 students scored average of 17 points; Group C with 11 students scored average of 14
points on group class quiz out of 20 points. What is the average of the whole students in the class?
A. 15.3 B. 16.2 C. 15.8 D. 154

The following table gives the height distribution of students in a certain class.
Height 140-145 146-151 152-157 158-163 164-169
No. of 2 5 9 8 6
students(f)

15.

16.

17.

18.

19.

Which one of the following is not true about the distribution?

A. The modal value is 156.3 C. The 5" decile| D | is 156.83
B. The first quartile (Ql) is 154.83 D. The 60" percentile (Pso) is 159
A box contains 4 red, 3 white and 5 blue balls. Three balls are drawn one after the other without

replacement. What is the probability of getting all three balls are blue?
22 " 55 C27 T12
3
The variance of 20 observations is 16. If each observation is multiplied by — , then what is the

standard deviation of the resulting observations?
A. 36 B. 24 C. 9 D. 6

In a group of 45 students, 25 play basket ball, 30 play football and 19 play both basketball and
football. What is the probability of the students that play neither?
A 4 B 2 C 1 D 2
°5 ° 5 "5 "3
0 4 1
If A=[2 1 5]|and Bisa 3 x3 matrix such that det(2 B|/=40,then det| AB| is equal to:
0 3 2
A. 200 B. —200 C. 50 D. —50
-1 0 1 1 0 y
. 10 y 0. o_ -1 .
If the inverse of A= 1|1 B=|0 > X |, then the value of x and y respectively are:
_ 1 -
X 9 2 0 y
A. l1and-2 B. 0and -2 C. 1and 2 D. -2and 1
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ay+pz=6
20. Consider the following system of equations:{2x+2 y+z=0.If the determinant of the coefficient matrix
3x+y+22z=0

is 3, then what is the solution set of the system?

A. [6,—2,-8) B. {[—2,6,10]| c. |[1,-2,-5| D. |(-6,2,-8)|
1 2 1 2 -1 0
21.let A= 1 —1 3landB=|-1 2 1|.1fC=3BA-2A",then the (2,3)entry of C is:
-2 2 0 1 2 3
A. 20 B. 18 C. 11 D. 14
(1 2 (-3 2 . N
22. If A= 2 3 andB= 5 —1) then which one of the following is not true?
A. AB=BA C. A+Bis a symmetric matrix.
B. B— Ais a scalar matrix. D. A+B=A—B
i
23. Which one of the following is not true about the complex number Z= g 1_ ?
—1
A. Its conjugate is l—@. C. Its polar form is cos I lwisin| Z .
2 2 3 3
B. Its modulus is 1. D. The value of z% is -1.
24. In the set of complex numbers, the solution set of Z*+8=0is
A =2 C. [2,-1+iV3,1-iv3]
B. —2,1+iv3,1—i3 D. [—2,1+iv2,1-iv2|
25. What is the principal argument of the complex number (1+i+/3)"?
—2n T 21 5t
A. 3 B. 3 C. 3 D. 6
L8 g B ]
37 3 37 3 |

26. Which one of the following is false about the sequence
?

4
d=—2
A. Tt is an A.P with common difference 3

h an:l(7—4n\], for n>1
B. The T temis

C. The sum of the first 10 terms ( Sy ) is -25.
D. The largest term of the sequence less than -190 is -189.

27. Which one of the following is the " term of the sequence 0.5,0.55,0.5%, ...l 9

1 1 1 5 1 5 1
o|1-—3 ol 17 FIRT 91> Ton
A 10 B. 10 C. 10 D. 10
3,9 27
28. The series 5 25 125 is equal to:
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4 5 5

A1 B. 2 c. 8 D. ?
29. A boat is now worth Birr 125,000 and losses 15% of its value each year. What will it
be worth after 5 years?

1(0.85P=0.4437, (1.15/=2.011357, (0.85/*=0.5220, (1.15/=1.7490 |

A. Birr 65,250.78 C. Birr 218,625.78
B. Birr 55,463.164 D. Birr 251,419.648
(o a,=—2and a,= , for n>2
30. Let % bea sequence with dn-1 , then what is the value of
Igg o
L 1 L
A -2 B. 2 c. D. 4
= 1+3+45+...(2n—1)
n— 2
31. Which one of the following is not true about the sequence 3n°—1
?
lea<d lub=1 glh==1 limg =1
A 2 3 B. 2 C. 3 D. ne 3
(Vx-3
lim
32. The 3| X3 is equal to:
3 3 23 3
A 6 B. 2 c. 3 D. 3
- [Vx-1
lim| ;=
33. The *! Vx-1 is equal to:
3 4 2 3
A 2 B. 3 c. 3 D. 4
lim|1+=| 2
34. The =\ X is equal to:
2 \/_ -1
A € B. Ve C. ¢ D. =

35. Which one of the following sequence is divergent sequence?

1 i+l 1
anzf a:5n—1 a,= ln—n]
A. 5 B. n C. € D.
a=0.1,0.11,0.111, ...
-ﬁ‘ | k ! < it
(1= R PR _
36. If ‘ is continuous at X=0 | then what is the value of K?
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37.

38.

39.

40.

4].

42.

A.

Which one of the following is true about the function [

What is the value of k so that the line Y="3X+k g tangent to the curve

5 B. °

D.

x :L,x2, i

c £ii13f(x)=1
p. f(-1)=1

1

C. 2

f'(x):l+tanx

C. X
N

f (x)==—tanx
D. X

C.-16

1
6 C.

D.5

_2,_1’ l’ 2}
6 6

A. It is differentiable everywhere.
B. It is continuous everywhere.
kx+3

fx)= e

Let 2x—k If f(1)=-1, then value of k?
1
A 2 B. 2
Let [(x)=In(xsecx)  wWhat is the derivative of f(X) 2
A. f'(x):x—tanx
B. f (x)=x+tanx
a2

y=2x"=3x+1 9
A. -11 B. 16

f(x)= 2 x—|x*~4]
Let 3
flx) 2

2,52 -2+,
A. 6 B. 6

L, 1 2]

6

<ot

?

. What are the set of all the critical numbers of the function

3 a2
Which one of the following is false about the function f(x)=x"=3x"+3x+1 ?

f(x) is concave upward on 1,

m]
—m, 0]

x=1

43. What is the maximum possible area of an isosceles triangle whose perimeter is

A.

B. [ (X ) is strictly increasing on [

c. f (x) has local extreme value at

D. 1,2) is the inflection point of f(x) .
6m?

A 2 m’ B. \3m’

C. 243 m’

D. 3m’
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44. A ladder 6m long rests against a vertical wall and the bottom of the ladder slides

3
—m/sec
away from the wall at the rate of 4 . What is the angle between the top of the
—2rad /sec
ladder and the wall, when the angle is changing at the rate of ?
T T T T
A 2 B. 3 c. b D. 4
45. Which one of the following point on the graph of the function f(x)=2x-1 g
closest to the point (1,2)?
8§ 4 73 43 8 4
A 155 B. |55 c. 1575 D. |55
X2
46. The f o SIN d , is equal to:
2 . 2 2 .2
A. cos'x—1 B. sin"x C. —C0s°X D. 1-sinx
2
f X3_1 dx
47. X X is equal to:
Lin(2+1)-
g In(x*+1)+Inx|+c b, 2In(x*+1)-In|x|+c
tan x
flx)=—
48. What is an anti-derivative of cos'x 2
A. eCOSX+C B. eCOtX+C C. eIElIlX+C D. etan2x+c

49. Which one of the following integral value is false?

L1 1.
A [ sin’x dx—Ex—Zsm(Zx)+c o ftanzx dx=tan x— x+c

[ cos®x dlex+lsin(2x)+c flnx dx=L+c
2 4 . X

D

50. What is the area of the region between the graphs of the functions f(x)=Ix

g(x)=—x*+3 o
3 2 J 13
A. 2 sq.unit B. © sq.unit  C. 2 sq.unit D. 6 Sq.unit
51. The volume of the solid generated, when the region enclosed by the graphs of the
2 2
functions [ (X)=X" and 9g(x)=4x—x revolving about the x— axis is:
224 22 32 24
—n —n —n =
A. 3 cunit B. 3 cunit C. 3 cunit D. 3 c.unit
52. What is the angle between vectors U=mi+m+3 jand V=m+3i+mj ?
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A. 90° B. 60° C. 30 D. 53
53. Suppose that the standard form of equation of a line is given by [:3x—5y=6. What

is the vector form of the equation of the line [ ?
A. (x,y|=[2,0/+1(5,3 C. [x,y|=[2,0)+A(3,5]
B. (x,y|=(-3,2)+A[5,-2] D. (x,y|=(0,2)+A(3,2]
54. A translation T takes the circle x*+ y’+2 x+4 y=0 in to the circle
x*+y*—4x+2 y=0. Then what is the image of the ellipse 2(x+3]°—3(y—2/’=12 under the
translation T?
A. 2(x-3]=3|y+2[=12 C. 2xX*-3[y—3P=12
B. 2(y—3f-3x’=12 D. 2(y+3/-3(x—3F=12
55. Which one of the following is the image of the line 1:3x+2 y=6 after a rotation of 90’
about the point p(2,3)?
A. ]:2x-3y=6 C. I:3x—2y=—6
B. [:3x-2y=1 D. [:2x-3y=1
56. If the image of the point P[—2,3]is P'(6,7) under a line of reflection, then what is the

line of reflection?

A. 2y=x+9 B. y=—2x+9 C. y=2x-9 D. y=—x+9
. . . . . a3 . mx X )
57. Given a certain sinusoidal wave equation as f|x|= 6+§sm 0|0 (%) what is the
amplitude, period and the range of f(x) respectively?
3 n 3 57 63
. orogand — . —,20 27 92
= 2Oand[ 6,6 C 10 and LO 10
3 27 33 3 1 -3 3
. —,20 = ,= L2 = =2
B- 10 "and{ 55 D. 5.5pand| 5}
: o 4 1 . -1 4
58. Which one of the following is equal to tan|cos 572 —sin | 7= ?
3 13 —15 —11
A. 59 B. 59 C. 29 D. 57

59. What is the solution set of the equation 4sin’x—cos(2 x]+1=0 on the interval/0,27|?

7n 11n 5nm 5n
. 01_)_ . 0,—:—;2
A[ 6 6 C{ 66 "
7n 11n 11n
. 0) )—)_)2 . O) )_:2
B T 5 5 b8 D T 5 T
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60. If in AABC,AB=7,BC=8and m| . B/=120°, then what are the length of AC and the
sine of ~ A, respectively?

— 443 23
B. \/ﬁand_éll;§ D. 13 and %

61. Let a:3i+(x_2]j+4k and D=2i-2j+yk pe vectors. If @'b=0 and = ,
which one of the following is a possible value of y?
3 3

A. 2 B. 2 C. -2 D. 2

62. If P(3,3,2) and Q(2,0,4) are points on a sphere whose center is on z- axis, then
which one of the following points is outside of the sphere?
A. (-4,3,0) B. (2,-2,1) C. (8,1,1) D. (0,0,0)

63. Suppose A=2j-k and B=5i+15k , where i, j and k are the standard unit vectors
in the directions of positive x, y and z — axis respectively. Which one of the following
is the unit vector in the direction of A+15B?

A 35i+45k 5. 131+23 j+23k o 45j-3%k p
23i-13j+23k

64. Consider the assertion “the sum of positive irrational numbers is positive irrational
number.” Which one of the following is correct about the assertion?

A. Taking irrational numbers \/2;\/3, \/g,\/G and so on. If we add any two of them,
the sum is irrational. There fore the assertion is true.

B. The sum of 1"'\/E and 1_\/2 is 2, which is rational. This is a counter example
that disproves the assertion.

C. The sum of W and \/2 is a counter example that shows the assertion is false

D. The assertion can be disproved by taking the sum of 142 and 2-V2 as
counter example
65. Consider the following argument

“if he doesn’t 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, P77 p\—q ; valid argument c. P74 p‘_q ; valid argument
B. P77¢P ‘_q ; invalid argument p. P74, D ‘_q ; invalid argument
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