E.P MATHEMATICS MODEL EXAM FOR GRADE 12

DIRECTION: THE PAPER CONTAINS MATHEMATICS EXAMINATION FOR GRADE 12 FOR
NATURAL SCIENCE STREAM ONLY.THE EXAMINATION CONTAINS 65 ITEMS. THERE
IS ONLY ONE BEST ANSWER FOR EACH ITEM.CHOOSE THE BEST ANSWER FROM THE
SUGGESTED OPTIONS AND WRITE THE LETTER OF YOUR CHOICE ON THE ANSWER
SHEET.

YOU ARE ALLOWED TO WORK ON THE EXAM FOR 3 HOURS.

1. Given f(x) = 4x+ 3 and (gof)(x) = 12x + 7. Then which of the following is equal to

g(x)?
A. gx)=-2x+3 B.glx)=2x—-3 C.g(x)=3x+2 D.g(x)=3x-2
. _x-1 . . fla)-f(b) .,
2. Given that f(x) = 7 the what is the simplest form of @D
b+1 b
A a#bC. 2 ab# —1
a-b ab+1
-b -b
““.ab# —-1D—; ab# -1
ab+1 ab-1
5x+1 A B | Cx+D
3. If xr 2 + =+ s , where A, B, C and D are constants, then what are the
x%(x%+4) x  x?  x%+4
values of A, B, C and D respectively?
5 1 -5 -1 -5 -1 1 5
A -, = —and— C.—, —, -and-
4 4 4 4 4’ 4’ 4 4
-1 -5 1 5 1 -5 5 -1
B.—, —, -and-D. -, —, -and —
4’ 4’ 4 4 4’ 4 4
4. Consider a circle whose equation is given by (x — 3)2 + (y — 4)? = 20. Then what is the
equation of the tangent line to the circle at the point P(1,0)?
A.x—2y—1=0 C.x+2y—1=0
B.2x-y—-1=0 D.2x+2y—-1=0
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5. Let L be a line with angle of inclination %ﬂ and passes through (3,4). Which of the

following is the equation of the line L?
AL y= —x+7 B. y=—x-7 C. y=x+7 D.y=x-7

6. Let f(x) =log;2x and g(x) = §(3x).Then which of the following is NOT true
about these functions?
A. f(x) and g(x)are inverses of each other.
B. Domain of f(x) is equal to Range of g(x)
C. (fog)(x) = x;x € Domain of g(x)
D. (gof)(x) = 2x ;x € Domain of f(x)

7. Suppose p, q, and r are propositions such that p = (r V-q) has truth
value False. Then which one of the following propositions has truth value
True?

A.goer B. —p/Aq C. =.r=>¢q D. —-pVr

8. For real numbers x and y which one of the following statements is True?
A. @x)(VY)(x%2 +y =0)C.(3y)(Vx)(x% +y = 0)
B.(vx)(3y)(x* +y = 0)D.(vy) @3x)(x* + y = 0)
9. Let a; =0, a,=1, a,=a,_;+a,_,for n=>3be the n* terms of the
sequence. Then which of the following is nottrue?
A. The third term is 1. C. az + a4 = as

B. The fifth term is 3 D. ag +ag =7

k k
10. What is the sum of the series Z’,ﬁz‘fﬁ
12k
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A. 1.5 B. 3 C. 1.25 D. o
. -2 3x
11. Which of the following is equal to lim Il -2xe”? ?
x—0" 3x
A._?l B. 0 C. -1 D. Doesn'’t exist

12. When n arithmetic means are inserted between 8 and 44 the sum of the resulting
terms is 338. What is the value of n?

A. 10 B. 11 C. 13 D. 14

2
13. Which of the following is equal to lim@;ni ?
x—oo0 2n“+3n+5

A.8B.16C.4D.2

2x+1
14. If (x) = m R

Which of the following is true about f?
A.Asx - 27, f(x) » —o0
B.Asx —» —1%, f(x) » —
C. The graph of f(x) doesn’t meet any of its asymptote.
D. The graph of f(x) has oblique asymptote.

15. What is the equation of an ellipse which has center at (1, 4) and two of its vertices
are at (10, 4) and (1, 2)?
A (x—1D2+9(y—4)2=4 CA4(x—1)2+81(y—4)? =324
B. 2(x—1)?2+9(y—4)?2*=4 D. 81(x — 1)2 + 4(y — 4)? = 324
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16. Given a hyperbola whose transverse axis has length 8 units and the end points of
the conjugate axis are A (5,-5) and B(5,1). Then which of the following is not true
about the hyperbola?

A.(1,-2) and (9,-2) are the vertices.
B. The eccentricity of the hyperbola is 1.25.
C. The hyperbola has horizontal transverse axis.

D. The hyperbola has foci at (2,-2) and (11,-2).

17. Which one of the following logical deductions is valid?

A. pVg, ptq C..p>q,qFp
B. p=q, q,Fp D.p= -q, p,r=>qF r

18. A theater hall has 38 rows of seats. The first row has 10 seats, the second row has
12 seats, the third row has 14 seats and so on. What is the seating capacity of the
theatre hall?

A. 1786 B. 1676 C. 2755 D. 2052

2 2
19. Let G3 = 5 and Gg = 723 be a geometric sequence. Then which of the following is

the general term of the sequence?
A G, = 2(3)"_1C. G, =203)"
B. G, = 2(3)™"D.G,, = 2(3)1_"

. 2x—
20. Which the following is equal to lim( ol 7T)?
x>~ COSX
2
A. 0 B. -1 C.-2 D. doesn’t exist
: 4
21. lim (i)x+4 is equal to:
x—o0 Xx—1
A.e® B. e3C. e D. e®
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k.
;;:g,lf'X <4
22. Let f(x) =4 »la
;@irg,lf'x >4
What is the value of k if f is continuous at x = 4?
A7 B. 14 C. 28 D. 34

23. Given two matrices A = (a;j)mxn @nd B = (b;;)mxn , then which of the following is

nottrueabout the given matrices?

A, (AT =4
B.(AB)T = ATBT, provided that AB is defined.
C. (rB)T =BT ifr is any scalar.

D.(A+B)" = A" +B”

cosx  Ssinx

24. Let A = ( .
—sinx cosx

). Which one of the following is equal to the determinant of A?
. . 1
A. cos’x — sin®x B. 1 C. sin®*x — cos?xD. E

25. What is the simplest form of(z_—B,l) (i) ?
1-1 2431

12 5.413 13

A ——=iC—+—=i
13 13 5 12

26.If f(x) =Inx + e*, then what is }llrr(l) —f(x+hz_f(x) ?

A x +3B.e* +x Cltex D.e* —=
X X X
e3%+2 . ' ' 5
27. Let f(x) = 1_2x.What is the equation of the line tangent to the graph of f at (0,e*)?
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A. y=e?Gx+1DC.y=e?(x+1)
B. y=e°(Bx—-2)D. y=e?(5Gx+1)

2
28. If y = x3e*, then & |x=1 is equal to

dx?

A. 11e7'B. 6e7I1C. —6e 1 D.e7 !

2

29. For what value of x, |x 23

_5|=x+3?
x

9

A B. 3 C. D. 4

N W

0 -3 —4
30. Let (k 0 8 ) be a skew- symmetric matrix. Then what is the value of k?

4 -8 O
A -3 B> C.3 D. 4
31.Given a data on the age of students in a primary school.
Age 10 12 13 14 15
Noofstudents 5 15 8 10 2

Which one of the following is nottrue about the data?
A. The mode is 12 C. The median is 12.5
B. The range is 5 D. The mean is 12
32.How many four digit numbers can be formed from the digits 2, 3, 5, 7, 8 and 9 if a
digit is used at most once?

A. 360 B. 320 C. 296 D. 480
33.If f(x) =Ing(x) +,/g(x) and g(3) = 4,9'(3) =9, then which of the following is equal

to f'(3)?
A. 4.5 B.3 C. 4 D. 3.5
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34. Let f(x) = x|x|. Which of the following is true?
A. f is not differentiable at x = 0 C. f'(x) =2|x| for all x € (—o0,)
B. f"(x) =2 for all x € (—o0,») D. lilglf(x)doesn’t exist.
X—

35. In throwing a die ,consider the following events.

E, = the number that show up is even.

E, = the number that show up is prime.

E5;= the number that show up is more than 3
Which one of the following is true?

A. The number of elements in E; N E, is zero.
B. P(E; NE3) =+

C. P(ElnEz ﬂE3)=

alul R

D. P(E1UE2 UE3)=

36. Two lamps are to be chosen from pack of 12 lamps where four are defective and the

rest are non defective. What is the probability that both lamps are defective?

14 1 13 2
A— B.—-C.=D. —
33 11 °33 33

37. On which of the following intervals is the graph of f(x) = —x3 + 3x? + 5 increasing?
A. (—o0,0] B. [2, ) C. [0, ) D. [0, 2]
38. On which of the following intervals is the graph of f(x) = ix‘} — 2x? concave down

ward?

A. (%, %) B.(—, _T;) C.(2, ») D.(-2, 2)

39. Look at the following graph of f(x)
A
y 1
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Which of the following is true about f?
A .f'(x) >0o0n[a,b]C.f'(x)=0 at x=a or x=b
B.f'(x) < 0on (—x,a] D.f"(a) >0

40. A runner and a bicycle rider leave their home to their school. The runner runs at a
constant speed 8':1—7:1 . At the end of half an hour, thebicycle rider is 2km a head of the

runner. How fast is the bicycle rider?
A 122 B.10:% C. g D. 154"
hr hr hr

hr

41. Which of the following is an antiderivativeof f(x) = logs x?

A.In5(nx —x) C.lnx(xIn5 — x)

1 1
B. . xIn 5 — x) D'E (xInx — x)

42. Which of the following is equal to[(x — 1)3/(x% — 2x + 3)?dx ?
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3 3
Al—oi/(x2 —2x +3)5+ CC. 1—0\/(x2 —2x+3)5+C

2 2
B.o V(% —2x+3)*+ CD.E\/(xZ —2x+3)+C

43. What is the solution set of the equation 3z% — 2z + 1 = 0 in the set of complex numbers?

A {2+ﬁi Z_ﬁi}C. {1+ﬁi 1—\/§i}

3 ' 3 3 ' 3

B. {4—&1‘ 4+\/Zi}D.{3+\/§i 3—\/?71'}

3 7 3 3 7 3
44. For any two complex numbersz; and z,, which of the following is notnecessarilytrue?
A. |2y + 23| < 24| +123|C. | z1] | 22| = |212,]

B. |z1| = | z2| = |lz1]—|22] | D. |z, — z3| = |z4|—|2;] |

45. Which of the following is equal to[ mdx"

x+1

2
A 3In[ES|-2In(x+ 12 +c C.3ln 20| —2(==) +c

x+1 (x+1)

B.3In|==|+2(=;) +cD. 3In|

| + 2(—) +c
46. A man wants to enclose a rectangular field on three sides. The fourth side is not to

have a fence which is protected by a cliff. If he uses 200m long fence, what should be

the maximum area he can enclose?
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A. 5000m? B. 10,000m? C. 2500m? D. 7500m?

3
47. Water is being poured into a conical vase at rate of 6m % The diameter of the cone

is 10cm and its height is 15 cm. At what rate is the water level rising when its depth

is 6cm?
A 62 C. 1.5=
sec sec
cm cm
B. O'SE DAE

T

48. Which of the following is equal to fg sinxcos®xdx?
3

A=B.— C D.-
49. What is the area of the region bounded by the graph of
f(x) = |x? — 1], the x-axis and the lines x = —3 and x = 2
A. 8 sq. units. C. 9sq. units
B. % Sq. units D.z—: Sq. units

50. What is the volume of the solid generated if the region bounded by y = 3x and y =

x% + 2 rotates about the x-axis?
7 32
A. -nC. —=nm
3 15
22 9
B.—m D. -m
15 5
51. Suppose U=37 + 7, V=20- 2j and W=T+ _37,Where T and J are the standard unit
vectors in the direction of positive x and y-axis respectively. Which one of the

— 3= —_—>
following is the unit vector in the direction of 2U +E V—-w?
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A. —51——5]C. —5l+—5]
15,2, 1, 2.
B. AR D. NN
52. Suppose u and w are vectors with | |u||=+v3 and | |w||=1 and the angle

between u and w is % ,then which one of the following is not true?

A. | |Jutw]| |=V7C.u.w=3

B. | |u-w| | = 1D.The cosine of the angle between u-w and w is %

53. What is the image of the function f(x) = x3 — 3x%2 + 4 under a translation that takes
the point A(3,—2) to the pointA4’(4,1)?

A f(x)=x3—-6x2+9x C. f(x) =x3—3x2+7

B. f(x) =x3—6x>+9x+3D. f(x) =x3—6x?>+9x -3

54. How far is the point P(4, —2, 4) from the sphere whose equation is

(x—1)?%+(y+2)?%+22=97?

A. 3 B.1 C.5 D. 2

55. What is the value OfCOS(CSC_l(E))?

AZBZ cLZ D2
13 13 12 12
56.Which one of the following is not true?

a1 (1Y -1\ 1
A. csc™(x) = sin 1(;),lf x| =1 C. csc(sin (x)) = if x| =1

B. tan"1(—x) = —tan"1(x) D. arccos x = arcsec G),if lx] =1

57. If point P(-2, 0, 4) and Q(4, 6, -4) are end points of a diameter of a sphere, then what
is the equation of the sphere?

Ax—1)%+(y—3)24+22=34C.(x — 1)2 + (y —3)2 + (z — 4)* =34
B.(x+1)*+(y—3)2+22=+34D. (x — 1)*+ (y —3)2 + (z — 4)? = 34
58. What is the solution set ofsin(2x) = V3 sinx ?

A.{nn, 2nni§ inE Z} C. {nn, Znni% ' mE Z}

B. {nni%, 2nm ;nEZ}D. {nnig, 2nm ;nEZ}
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59. Letl = 3i— 4k andV = —T+7+ 3kbe vectors in the space. Which one of the

following is the cosine of the angle between UandU + V?

1 2 1 2

60. Suppose that a circle C has equation x? + y? — 4x — 6y + 4 = 0.What is the equation of
the image of C after it has been reflected about the line y = —x?

A(x—=32%2+w-22=9C. x+32+@H+2)?%=9
B.(x—2)"+(y—3)*=4 D.(x+2)*+ (y+3)*=4

61. In the village where Bontu and Darara live,the primary school is 3km away from
Bontu’s home and Skm away from Darara’s home as shown in the figure below. What
is the distance between Bontu’s home andDarara’s home?

School

3km  120°5km

Bontu’s HomeDarara’'s tiome

A. V46 km B. 8km C. Valkm D.7km

62.Letda =21+ t] — kand b = 37— 2] — 4K are perpendicular. Then what is the value
of t?

A.5B.4C.6D. 3
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63. Let p: S is even.

q: 2 is prime.

r: 4 is positive.

Consider the following argument:

<If Sis even ,then 2 is prime. 2 is prime if and only if 4 is positive. 4 is not positive.
Therefore, 5 is not even.>

Which one of the following is true about the argument?

A. The argument is valid.

B. The symbolic form of the argumentisp = q,q & r,r + 2p
C. The argument is invalid.

D. p = q,q © rand—p are premises of the argument.

64.If f(x)=2— %COS(% nx + %), then which one of the following is not true?
A. The amplitude of fis %

B. The phase shift is— %.

C. The period of fis 2?11

D. The graph of f completes one cycle on the interval, [— %,16].

65. Consider the following statement:
n? + 3n + 4is even for all n € Z.
To show this, a student constructed the following proof.
Proof
Casel: Let n is even
n is even = n=2k for ke Z
>n’+3n+4=02k)?>+3Q2k) +4=4k*>+ 6k +4
= 2(2k? + 3k + 2)
Thus n? + 3n + 4 is even.
Case2: Let n is odd.
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nis odd 2 n=2k+1 fork€eZ
>n?+3n+4=0Qk+1)?+3QR2k+1)+4=4k*+ 10k + 8
= 2(2k? + 5k + 4)
Hence n? + 3n + 4 is even.

Therefore, from casel and case2 n? + 3n+ 4 is even for all n € Z.
Which one of the following is true about this proof?

A. The proof is correct by the method of counter example.

B. The proof is correct by the method of exhaustion.

C. The proof is correct by the method of contra positive.

D. It is not a valid proof since its argument cannot lead to the conclusion.

ENTRANCE PREPARATION
“Knowledge is freedom.”
TELEGRAM: @ethiobravez

WERB: epethiopia.com
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