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General Instructions:
e All questions are compulsory and carry equal marks.
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* This test has 120 questions. If you find more than one correct answer choose the best one. You can choose ONLY ONE

response for each question.

* For every wrong attempt, 1/3 marks will be deducted.

Section A

1) If A is a subset of B, then which one of the following
is correct? [2.5]
a) B¢ C A b) ACANB
c) A€ C B¢ d) A€ = B¢

2) A university awarded medals in basket ball, football and
volleyball. Only x students (x < 6) got medal in all
the three sports and the medals went to a total of 15x
students. It awarded 5x medals in basketball, (4x + 15)
medals in football and (x + 25) medals in volleyball.
How many received medals in at least two of three sports?
[2.5]

a) 30 - 6x b) 40 - 5x
c) 40 - 6x d 35- 6x

3) Consider the following statements non - empty sets A
and B.
i. (ANB)U(ANB)U(ANB)=AUB
ii. (AU(ANB))=AUB
Which of the above statements is/are correct? [2.5]
a) Only ii b) Only i
¢) Both i and ii d) Neither i nor ii

4) Letf(z) =vV2—z+vV2+x
What is the domain of the function? [2.5]
a) [- 2, 2] b) R- [- 2, 2]
¢) R- (-22 d (- 2,2

5) Consider the following statements in respect of relations
and functions.
i. All relations are functions but all functions are not
relations.
ii. A relation from A to B is a subset of Cartesian
productA x B .
iii. A relation in A is a subset of Cartesian productA x A

Which of the above statements are correct? [2.5]
a) I and II b) I and III
¢) I, II and III d) II and III

6) Consider the function
fx) = gx) + hx)
where, g(z) =sin (%) and h(z) = cos (%)
What is the period of the function f(x)? [2.5]
a) 207 b) 80w
¢) 10w d) 407w

7) Ifg(x) = 3357 and f(z) = 2,2 # 0 , then which one of
the following is correct? [2.5]

a) f(f(fg(9(f(2)))))) = f(f
b) f(g9(f(9(9(f(9(x))))))) =g

(( (9(f(2)))))
g
) f(f(g(g(g(f(2)))))) = 9(g(f(g

(f(g(f(2)))))
(f ()

d) f(f(f(glg(f(@)))))) = 9(g(f(9(f(2)))))

8) How many arithmetic progressions is/are possible contain-
ing 13, 5, 9 as three of its/their terms? [2.5]
a) 5 b) Infinite many
c) 2 d 1

9) Consider the following for the next two items that follow.
Let a;, a, a3 ... be in AP such that
aj, + as + aj9p + a15 + a9 + a5 + azg + az4 = 300.
What is fo:l an equal to? [2.5]
a) 1200 b) 1275
c) 900 d) 1025

10) The numbers 1, 5 and 25 can be three terms (not nec-
essarily consecutive) of [2.5]

a) Infinite number of APs

b) Finite number of GPs

¢) More than one but finite numbers of APs
d) Only one AP

11) If an infinite GP has the first term x and the sum 5,
then which one of the following is correct? [2.5]
a) X<-10 b) 0 <x< 10
¢c) - 10<x<0 d X > 10

12) Let P be the sum of first n positive terms of an increasing
arithmetic progression A.
Let Q be the sum of first n positive terms of another
increasing arithmetic progression B.
Let P: Q=(0Gn+4): n + 6)
What 4i§ the ratio of their 10" terms? [2.5]

a) M b) 22
c)z—z d)%

13) If i =/—1 , then how many values does i - >" have for
different n € C ? [2.5]
a) Infinite b) Four
¢c) Two d) One

14) The common roots of the equations z> + 2z> + 2z + 1
= 0 and 2207 + 72018 4 1 = 0 are [2.5]
a) - lw? b) 1,w?
c) - lw d) w,w?

15) Consider equation - I z3 + 2z + 2z + 1 = 0 and equation
- 11 2" 4+ 2% 4+ 1 = 0. What are the roots of equation

- 1?7 [2.5]
a) —1,w,w? b 1,w,w?
o) 1,—w,w? d -1, —w, —w?

16) Which one of the following is a square root of2a +
2va? 4+ b2 , where a, b € R? [2.5]

a) 2a + ib



b) Va+ib+ va—ib
c) 2a - ib, where i =y/—1
d) va+ib—+a—1ib

17) If the equationsz?® + 2z +3XA =0 and 222 4+ 32z + 5\ =0
have a non - zero common root, then A is equal to [2.5]

a) -1 b) 1

c) 2 d 3

18) Ifa and B are the roots of the equation 3x*> + 2x +
1 = 0, then the equation whose roots are o + S~ and
B+ a~!is [2.5]

a) X% + 8x + 16 = b) 3x*> + 8x + 16 =
) 3x*> +8 - 16=0 d 3x>2- 8 - 16=0

19) How many real roots does the equation x> + 3Ix| + 2 =
0 have? [2.5]
a) 1 b) 0
c) 4 d 2

20) Let f(x) = x> + 2x - 5 and g(x) = 5x + 30
What are the roots of the equation g[(f(x)]= 0? [2.5]

a) 0,1 b) 1,-1
¢ -1,-1 d 1,1
21) If C(20, n + 2) = C(20, n - 2), then what is n equal
to? [2.5]
a) 10 b)
c) 16 d 12

22) Consider the following statements
i. & is divisible by 6, where n > 3
ii. 2+3 is divisible by 7, where n > 3
Which of the above statements is/are correct? [2.5]
a) Only ii b) Both i and ii
¢) Only i d) Neither i nor ii

23) The number of 5 digit telephone numbers having atleast
one of their digits repeated is [2.5]
a) 10000 b) 30240
c) 90000 d) 69760

24) How many four - digit numbers divisible by 10 can be
formed using 1, 5, 0, 6, 7 without repetition of digits?

[2.5]
a) 64 b) 36
c) 44 d) 24

25) Consider the expansion of(1+x)™ . Let p, q, r and s be
the coefficients of first, second, nth and (n + 1)th terms
respectively. What is (ps + qr) equal to? [2.5]

a) 1+n? b) 1+ 2n?
c) 1+4n d 1+ 2n

26) If the sum of the coefficients in the expansion

of(ozzgs2 —2ax + 1)51 vanishes, then the value of « is
[2.5]

a) 2 b) -1

c) 1 d -2

27) The expansions of(x —y)™, n25 is done in the descending
powers of x. If the sum of the fifth and sixth terms is
zero, then % is equal to [2.5]

a) "EP b 2
) 9 5
28) Ifn = 1% , then the value of ,ogﬁﬂogl Tt
is [2 5] 2 100
Q) 00 b) 2
c) 0 d 1

29) What is the value oflogld625 ? [2.5]

a) b)
c) 4 d 2
T 2 x
30) Let 2z 6 = ax* + bx® + cx® + dx + e. Then,
r x 6
the value of 5a + 4b + 3c + 2d + e is equal to [2.5]
a) None of these b) - 16
c) 16 d 0

31) If A =[ay),,,, - then A’ is equal to [2.5]

a) [a’ji]nxm
b) [alj]n Xm
d) [aﬂ] mxn

32) The product[ _ab 2 } [ Z _ab } is equal to: [2.5]

) [ a2 4+ b2 0
a 0 a? + b2
[a 0
b) | 0 b
) [ a2+b%2 0
Y la+v? 0
[ (a+b)? 0
) | (a+Db)* 0
33) If A is a matrix of order 3x 3, then I3Al is equal to
[2.5]
a) 81 IAI b) 27 IAI
c) 9 IAI d) 3 IAI
0 2 0 3a
34) If A = 3 4 and kA = 9b 24 , then the
values of k, a, b, are respectively [2.5]
a) - 6,- 12, - 18 b) - 6, 12, 18
¢c) - 6,49 d - 6,- 4 - 9
35) If IAl£ 0 which of the following is not true? [2.5]
a) Al :I I
1/
b) (4)7 = (A7)
c) A7t =AI7!
d) (A -1 = (A1)

36) If A and B are two matrices such that A + B and AB
are both defined, then [2.5]

a) Number of columns of A# number of rows of B.

b) A, B are square matrices not necessarily of same
order

¢) A and B can be any matrices

d) A and B are square matrices of same order

37) The matrix A  satisfying the equation

-3 2| _ |10
5 =37 ]0 1

2 1
3 2

A‘ is [2.5]

a) Zero matrix
b) 1 4

0
1
C) 0
1

e T e T N =

d) 0

38) Find the decimal equivalent to (0.1101), [2.5]
a) (81.25) b) (8.125)19
c) (0.8125)9 d) (81.25)




39) The sum of the binary numbers(11011)2,(10110110)2 and
(1001120y) is the binary numbers (101101101); . What
are the values of x and y? [2.5]
) X=0,y=0 b) X=1y=0
0 X=0,y=1 d X=1y=1

)

40) The remainder and the quotient of the binary
division(101110)5 + (110)5 are respectively [2.5]

a) (100)2 and (100)
b) (100)y and (111)9
¢) (111)2 and (100)
d) (101)2 and (101)9
41) Ifsina+cosa = p , then what is cos?(2a) equal to? [2.5]
a) P’2 - p?» by P2 - 1
c) P2 +1 d) P?
42) % is equal to [2.5]
a) —tan% b) tan%
A
c) coty d) Tan A
43) What is the maximum value of sin x cos x? [2.5]
a) 1 b) 2
c) 2v2 d 3
44) Ifsinf + 2cosf = 1 , then what is 2sinf — cosf equal
to? [2.5]
a) 1 b) 4
c) 2 d 0
45) Let‘f;n?’f K , where tan A # 0 and K # % . For real
values of tan A, K cannot lie between [2.5]
a) (5:5)

N)\»—‘CAJ\»—A\]M—ACH

P

1)
3)
2)

46) If f(x) = x(4x* - 3), then what is f(sinf) equal to?

[2.5]
a) sin360 b) —sin46
¢) —sin360 d) —cos30

47) tan~' z 4 cot™' 2 = Z holds, when [2.5]
a) z€R b) z€ R—(-1,1) only
¢) z€R—0 only d) z€R-[-1,1] only
48) The domain of cos - '(2x - 3) is given by [2.5]
a) [1, 2] b) [- 1, 1]
c) (1, 3) d (1, 2)

49) Ifsin~! (1+ 2> + sin! (%) = 2tan"tx , then x is
equal to [2.5]

a) 2% D
C) 10«_; abb d) la—Jr abb
50) If(tan’1 x)2 + (cot*1 x)2 = % , then x is equal to [2.5]
a) -1 b) 1
c) 2 d 0

51) If a flagstaff of 6 m height placed on the top of a tower
throws a shadow of2v/3 m along the ground, then what
is the angle that the Sun makes with the ground? [2.5]
a) 45° b) 30°
c) 15° d) 60°
52) A chimney 20 m high standing on the top of a building
subtends an angle whose tangent is% at a distance 70 m
from the foot of the building. The height of the building

is [2.5]
a) 50 m b) 20 m
¢) 60 m d) 40 m

53) Let a sin’x + b cos’x = ¢, b sin’y + a cos’y = d and

p tan X = q tan y. What is ‘Z:—g equal to? [2.5]
a) Sin’y b) Cos?y
¢) Tan’y d) Cotly
54) In aAABC, L‘(’LSA + —COZB + L‘;SC = £ + %,

Then, ANABC is [2.5]

a) An equilateral triangle
b) An isosceles triangle

c) A right angled triangle
d) Cannot be determined

55) If x, x - y and x + y are the angles of a triangle (not

an equilateral triangle) such that tan(x - y), tan x and
tan(x + y) are in GP, then what is x equal to? [2.5]
a) b) 3
c) 3 d 7
56) In anyAABC, % equals [2.5]
a) 2A b) A
9] i d) 3A

57) A straight line cuts off an intercept of 2 units on the
positive direction of X - axis and passes through the

point(—3, 5) What is the foot of the perpendicular
drawn from the point (3,3) on this line? [2.5]

2 (2,0 b (1,3)

o (L1) ) (0,2)

58) The coordinates of the point dividing internally the lines
joining the points (4, - 2) and (8, 6) in the ratio 7 : 5
will be [2.5]

a) (8 19)
b) (16, 18)
) (3.3)
d) (18, 16)

59) Foot of perpendicular drawn from(0,5) to the line
3xr —4y —5=0 is [2.5]
a) (1,3) b) (3,2)
o) (2,3) d 3,1

60) What is the sum of the intercepts of the line whose per-
pendicular distance from origin is 4 units and the angle
which the normal makes with positive direction of x -
axis is15° ? [2.5]

a) 16 b) 8
c) 8v6 d) 4v6

61) The diagonals of a quadrilateral ABCD are along the
linesz +3y =4 and 6z —2y =7 . Then, ABCD must be

a [2.5]
a) Rectangle b) Rhombus
c) Parallelogram d) Cyclic quadriateral

62) What is the equation of the circle which touches both the
axes in the first quadrant and the liney —2 =0 ? [2.5]

a) 2 +1y2+224+2y+1=0
b) 224+9y%2 22 —-2y—1=0
) 22 +y?—20—-2y+1=0
d) 224+ 9% -4z —4y+4=0

63) Consider the following in respect of the circledx? + 4y —
dax —4ay +a® =0
i. The circle touches both the axes.
ii. The diameter of the circle is2a .
iii. The centre of the circle lies on the linex +y =a .
How many of the statements given above are correct?
[2.5]



a) Only 2 b) 1 and 3
¢) Only I d) Only 3

64) A square is inscribed in a circlez® +y% — 22 +4y+3 =0
. Its sides are parallel to the coordinate axes. Then, one
of the vertex of the square is [2.5]
a) (1,42 +2) b) (1-+v2,-2)
0 (1,-2++2) & (14v2,-2)
65) Consider any point P on the ellipse% + % =1, in the
first quadrant. Let r and s represent its distances from
(4,0) and (—4,0) respectively, then (r + s) is equal to

[2.5]
a) 6 units b) 10 units
¢) 9 units d) 8 units

66) What is the equation of the parabola with focus(—3,0)
and directrix x —3 =0 ? [2.5]
a) y2=12z
c) y?=-122

b) y? =3z
d) 22=12%

67) Given that4z2 + y2 =9 . What is the maximum value
of xy ? [2.5]
a) § b)
c) 3 d)
68) What is the number of possible values ofk for which the
line joining the points (k,1,3) and (1,—2,k+ 1) also
passes through the point (15,2, —4)7 [2.5]
a) Zero b) Two
¢) Infinite d) One

NN

69) Consider the following statements
i. The direction ratios of Y - axis can be0,4,0
ii. The direction ratios of a line perpendicular to Z -
axis can be <5, 6, 0>
Which of the statements given above is/are correct? [2.5]
a) Only 2 b) Neither 1 nor 2
c¢) Only 1 d) Both 1 and 2

70) Under what condition do the planesbz —ay = n ,
cy —bz=1 and az — cx = m intersect in a line? [2.5]
a) a+b+c=0 b) 1+m+n=20
¢) al+bm+cn=20 d a=b=c

71) Equation of the plane perpendicular to the planex — 2y +
5z+1 = 0 which passes through the points (2, —3,1) and
(=1,1,-7) is given by [2.5]

a) dr—4y+z2z+7=0
¢) 22 —y+2z=0

b) 2x+y—2=0
d) 4o+7y+224+11=0

72) The xy - plane divides the line segment joining the
points(—1,3,4) and (2,-5,6) . [2.5]

a) Externally in the ratio2:1
b) Internally in the ratio2 : 3
c) Internally in the ratio3: 2
d) Externally in the ratio2:3

73) A unit vectora makes equal but acute angles on the co
- ordinate axes. The projection of the vector a on the
vector b = 51+ 7j — k is [2.5]

d)ixj =1

75) Let a vectorr make angles 60°, 30° with X and Y -
axes, respectively. What are the direction cosines of 7 ?
[2.5]

1 1
a) <ﬁ’ﬁ’0>
b <1, 0>
0 <-4, 0>
d <1 80>

76) The position vectors of three consecutive vertices of a
parallelogram ABCD are A(4i+ 2j —6k) , B(51 —3j +k)
and C(12i+4j+ 5k) . The position vector of D is given
by [2.5]

a) 21i+3)
b) —3i— 5 — 10k
¢) 11i+9j — 2k
d) —111 — 95+ 2k
T (@+b)- (b+0) x (@+b+7) = [25]
a) 0 .
b) —[abd]
c) 2[abé]
O |ab e

78) Ifd and b are unit vectors, then the greatest value of \/§|d'—

bl +|@—b| is [2.5]

a) 4 b) 2v2
o 3V2 d 2
79) Ifla| =4 and —3<A\<2, then the range of |Ad| 1is [2.5]
a) [0, 12] b) [0, 8]
c) [8, 12] d [- 12, 8]

80) The a@) of a triangle formed by vertices O, A, and B,
whereOA =i+ 2] + 3k and OB = —3i — 2} +k is [25]

a) 3v5 sq. units
b) 4 sq. units

c) 65 sq. units
d) 5v/5 $q. units

81) What islim,_,o 2+2"=2 equal to? [2.5]
a) |1 b) - 1

c) O d) Limit does not exist

82) Letf: A — R , where A= is such that f(z) = 12l
. On which one of the following sets f(x) is continuous?

[2.5]

a) B=x€ R: x>0

b) C=z€ R:xz=0

c) A

d D=R
cosr x 1

83) Letf(r) = | 2sinz 2? 2z
tanx «x 1
What is lim,_0 22 equal to? [2.5]

x2

a) 0 b) 2
o -1 d 1

84) Iff : R — R be defined as f(x) = sin (Ixl), then which
one of the following is correct? [2.5]

a) F is differentiable everywhere except at x = 0
b) F is differentiable only at O

¢) F is non - differentiable at many points

d) F is not differentiable only at O



85) The derivative of the functioncot™" [(cos 2z)1/ Nawx=7F
is [2.5]
a) 61/2 b) (2/3)'/?
c) (1/3)1/2 d) 312

2
86) Ify = asinx + bcosx , then 32 + (g—g) is a
i. Function of x
ii. Function of y
iii. Constant
Select the correct answer using the codes given below.

[2.5]
a) Only III b) None of these
c¢) Only I d) Only II
87) Letf : R — R be a function, such that, f(z) =

234+ 22f (1) +xf’(2)+ f"(3) , for x € R .
What is f(1) equal to? [2.5]
a) - 1 b) 0
c) 4 d -2
88) Ify =tan~! [W] , then [2.5]

x

~
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89) Ify = , then what is % equal to? [2.5]

log

a) xlogloe
b) zlog, 10
c) x
d) _(l(’gz 10);(1()%10 e)
90) What is the maximum area of a rectangle that can be
inscribed in a circle of radius 2 units? [2.5]
a) 6 sq. units b) 16 sq. units
c) 8 sq. units d) 4 sq. units

91) In the mean value theoremw =f'(c),a=0, b= %
and f(x) = x(x - 1)(x - 2), then value of ¢ is [2.5]

a) 1 vI5
b) 1++15
o) 1- Y24
d 1++21
92) Consider the function f(x) = 3x* - 20x> - 12x® + 288x
+ 1.

In which one of the following intervals is the function
increasing? [2.5]

) (-3,-2) b) (-2,3)

c) (3,4) d) (-4,-3)

93) What is [ s equal to (n#1) ? [2.5]

a) W#—C
b) W-FC
) W—FC
d —2tl 4+

(1+Inz)n+t

94) What is [ (sinz)~'/2(cos 2)~3/2dx equal to? [2.5]

a) 2v/tanz +C b) V2tanz + C
¢) +tanz +C d) +cotx+C
95) If[ W zjz + Csylog (%) + C3 where Cjs is

constant of integration, then [2.5]

a) Ci=1and Cy =1
b) 01:1 and 02:—

¢c) Ci =—1 and Cy = —
d) 01:71 and 02:].
96) Iffog (sin4x + cos? x) dx = k , then what is the value of

fOQOTr (sin4 z + cos? ) da? [2.5]

a) 10k b) 20k

c) k d) 40k
97) What ls‘fﬂ-/2 azcoszwd% equal to? [25]

a) 2 ab b) 7%

O d) 2mab
98) What is; -42 equal to? [25]

a) 3 b) 7

c) 3 d 3

99) Consider the curves y = sin x and y = cos X.
What is the area of the region bounded by the above two

curves and the lines x = 0 and z =7 ? [2.5]

a) (vV2—1) sq units
b) (vV2+1) sq units
¢) 2 sq units

d) V2 $q units

100) The area of the region bounded by the parabolay? = 4kx
, where kO and its latusrectum is 24 square units. What
is the value of k? [2.5]
a) 2 b) 1
c) 4 d 3

101) Find the particular solution of the differential

equationlog (Z—y = 3x +4y , given that y = 0 and

x = 0. [2.5]

a) 463 +3e W 4+ 7=0
b) 4e3® —3e W —7=0
c) 43 4+ 3e W —7=1
d) 4e3* + 3¢ W —7=0
102) The differential equation of the curve y = sin x is [2.5]
a) g%’ +y=0

b) 94 +x=0

0 Gt - y=0
d) dx2+yy +x=0

103) Forming a differential equation representing the given fam-
ily of curves by eliminating arbitrary constants a and b

fromy = e?®(a + bx) yields the differential equation
[2.5]
a) YO-4y "+4y=0 b) YO+4y " +4y =0

¢) YO-4y - 4y =0 d) YO+4y '- 4y =0

104) The integrating factor of the differential equation (3x> +
y) g—; = X is [2.5]

> =

b) —
d 4

x2

=4 |

a)

9)
105) The solution of the differential equation% =

[2.5]

a) Ylogy- y=x+c b) Logy=x+¢c

c) Ylogy+y=x+c d Logy- y=x+c¢

1

0 is:
ogy

106) General solution ofx% +y—x+zycotz =0(x #0) is

[2.5]
_ 1
a) y—%-i-cota:-i-“gw
b) y:%—cotx—i—“lcm
c) y:%—cotx—“gm
d) y= 5+00t$_ T sinx




107) Consider the following statements
i. Both the regression coefficients have same sign.
ii. If one of the regression coefficients is greater than
unity, the other must be less than unity.
Which of the above statement(s) is/are correct? [2.5]
a) Only i b) Neither i nor ii
¢) Both i and ii d) Only ii

108) Ram spends equal amounts on purchasing three kinds of
pens being sold at ¥5, ¥10 and ¥15 per piece. Average
cost of each pen is [2.5]

a) Y12 b) 10
c) ?% d 39
109) The median of first 8 prime numbers is [2.5]
a) 9 b) 11
c) 13 d 7

110) If the difference of mode and median of a data is 24,
then the difference of median and mean of the same data

is: [2.5]
a) 8 b) 12
¢ 34 d) 24

111) If the mode of the data: 64, 60, 48, x, 43, 48, 43, 34
is 43, then x + 3 = [2.5]
a) 45 b) 48
c) 44 d) 46

112) The mean and the variance of 10 observations are given
to be 4 and 2 respectively. If every observation is multi-
plied by 2, the mean and the variance of the new series
will be respectively. [2.5]

a) 8 and 4
¢) 8 and 8

b) 8 and 20
d) 80 and 40

113) The difference between the upper and the lower class
limits is called [2.5]
a) Mean
¢) Frequency

b) Class size
d) Mid - points

114) Consider the following statements
i. If A and B are exhaustive events, then their union
is the sample space.
ii. If A and B are exhaustive events, then their inter-

section must be an empty event.
Which of the above statement(s) is/are correct? [2.5]
a) Neither i nor ii b) Both i and ii
c¢) Only ii d) Only i

115) The probability of the safe arrival of one ship out of 5
isl . What is the probability of the safe arrival of at

5
least 3 ships? [2.5]
181 1
a) 3125 b) 3L,
¢ 5 d) 5755

116) Two men hit at a target with probabilities% and % ,
respectively. What is the probability that exactly one of
them hits the target? [2.5]

a)
)

117) Two dice are rolled together. The probability of getting
a doublet is: [2.5]

b)
d

W=
(SN .

a) + b) =
c)§ d =

118) Find the probability of getting 5 exactly twice in 7 throws
of a die. [2.5]

2 Z(3)°
b 5(2)°
0 (%)’
d 5(2)°

119) The probability that a leap year selected at random will
have 53 Fridays is [2.5]

a)

c)

120) If E;, E,,....,E, are mutually exclusive and exhaustive

events associated with a samplespace, and A is any event
of non zero probability, then [2.5]

b)
d)

o~

EIESNIES

P(E;)P(A|E;)
a) P(EJA) = s—=i7pE) ARy
(E,)P(A|E;
b) P(EilA) = <= 1np()E,( 1‘)P()A|E)
(E; E;|A
¢©) P(EJA) = <= 1nP)(E( )P|‘(f)1\E)
d) P(E;]A) = P(E;)P(A|E;)

S i=1"P(E;)P(A|E;_2)



