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INSTRUCTIONS

Attempt all 120 questions. Each question carries 3 marks. 1 negative mark for each wrong answer.

1.  Which of the following p.d.f. shows chi-square distribution with n degree of

freedom?

1 |
(A) ZHIE e Xn/2—1, 0<x<w (B) 2[1/2[; ex2 Xn_1, 0<X<oo
(C) I e x 0<x<o (D) — _ g2 x"2-1 0 <x< oo

2n/2F n/zF
2 2 2

2.  Which of the following shows chi-square statistic?

(A) (X‘“jz (B) (Xc‘z“jz (C) Z(ﬂj (D) None of these

1) c

3.  Chi-square statistic is
(A) Sum of standard normal variate
(B) Sum of square of standard normal variate
(C) Square of Poisson variate
(D) None of these

4. If x,, x, are independent chi-square variate with degree of freedom n,, n

2

respectively, then which is true?

(A) X, + X, is chi-square with d.f. n, +n,
(B) x, — x, is chi-square with d.f. n, +n,
(C) x, + X, is chi-square with d.f. n.—n,
(

D) None of these
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If x is a random variable with mean 0 and variance 1, then for any positive,
number k, which is true?

(A) P{ix| <k} < - (B) P{ > Ky <

(C)PIX > K> (D) Pl < K} > -

If x is a random variable with mean 1 and variance 2, then for any positive
number k, which is true?

(A)P{|X—1|<2k}21—% (B)P{|X—1|>2k}2%

(C)P{x—1122k <1 - (D) Pix =12 2k} < +-

Let g(x) be a non-negative function of a random variable x. Then for every k > 0,

we have
E E
(A) Plg(x) <k} < ZEX) (B) P{g(x) > k} > “EX)
(C) Pig(x) > Ky < —E& (D) None of these
An estimater T = T(x,, X,, .... X ) is said to be an unbiased estimater of h(0) if
(A) E(T ) =7v(0), vO € ® (B)E(T)=6,v0
(C)E(T)=06%v0 (D) None of these

If an estimator T_of population parameter 6 converges in probability to 6 as n
tends to infinity is said to be

(A) sufficient (B) efficient

(C) consistent (D) unbiased

The estimater %of population mean is

(A) an unbiased estimater (B) a consistent estimater
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(C) both (A) and (B) (D) Neither (A) nor (B)

Estimate and estimater are

(A) synonyms (B) different

(C) related to population (D) None of these

The estimate of 6 by method of moments for the p.d.f. f(x, 8) = (1 +6?)x ;
O0<x<1

(A) Jam, -1 (B) 2m 1 (C) 2m;+1 (D) m,

The estimate of 6 by method of moments for t he p.d.f f(x, 0) =x e® ;
O0<x<1

(A) 3m, (B) log 3m, (C) e (D) - log 3m,

Let x be the random variable which follows following distribution f(x, 6) = 6 log x
; X =1, 2. Then the estimate of 6 by method of moments

2log2
m,

(A) 5 B) 2riogz (C) (D)

Let X be the r.v which follows following distribution f(x, 6) = 62 ¢ ; x =0, 1 then
the estimate of 6 by method of moments

(A) (B) yme (C) ™ (D) mie

Let x = (X,, X, «.... X ) be the random sample and follows the distribution

f(x, 0) = ¢ then the MLE for 6 is

28

(A) 7% (B) ©€) % (D) 2nx

N
><||_‘

The random sample x = (x, X,, ....X_)follows the distribution f(x, 0) = exp (-6°x +
02), x>0, then the MLE for 0 is

(A) 2 (B) (C) (D) 2

WIN
x|
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If f(x) = |x|, then f'(x), where x =0 is equal to

(A) -1 (B) O (C) 1 (D)gg

A sample of size n is drawn from the distribution f(x. 6) = ¢2%>0, x> 0, then the
MLE for 6 is given by

(A) 1)_(—? (B) 1if (C) 1+\/;+Y (D) 1+\_/);| -X
A sufficient statistics for 0, if (x, X,, X,........ , X ) be a random sample form as

uniform population on [0, 6] is given by

(A) X, B) 7" (€)%, (D) 3

The sufficient statistics if (x,, X,, X,,........ , X ) be a random sample from a

population with p.d.f(x, 0) =06 x%";, 0<x<16>0

(A) 1= (B) 2 (C) x (D) 11

Let x,, X, ...... X be a random sample from the poisson distribution that has
e 012...0<0 o o

p.m,ff(x, 0)=1 , then the complete statistics for 0 is given by

0 elsewhere
(A) 2x (B) X% (C) T1Ix (D) T1¥

i i=1 i=1 i=1

Let x,, x,, ....x_be iid b(1, p) RVs. than the complete statistics for p is

17 7°2)
n

(A) % (B) 2% (©) I1x (D) I1%

Suppose 25% of all u.s. workers being to a labor union. What is the prob. that in
a random sample of 100 u.s. workers at least 20% will belong to a labor union.
(A) 0.9875 (B) 0.7749 (C) 0.4589 (D) 0.8749
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Assume that random samples of size 2 are drawn without replacement from the
population S = {4, 7, 10} as an equiprobable space, then the meany, is

(A) S (B) 6 (C)8 (D)7

Let x be a normal random variable with mean pand S.D. ¢ = 10. Find the margin
of error for a 90 percent confidence interval for u corresponding to a sample
size of 12.

(A) 4.18 (B) 4.76 (C) 4.65 (D) 4.39

Let x be a normal random variable with unknown mean pand S.D. ¢ = 3. It is
desired to obtain a confidence Interval for u with a margin or error of 1.5 based
on a random sample of size is 16. What is the confidence level.

(A) .9544 (B) 9.544 (C) 90.44 (D) .09544

A random sample of size 10 from a normal population variable x results in the
values x=124for the sample mean and s? = 21 for the sample variance. Find an
approximate 90 percent confidence Interval for the mean p of x ?

(A) [121.35, 123.65] (B) [121.35, 126.65]

(C) [123.55, 126.65] (D) [122.15, 124.35]

Suppose 3.332 is the margin of error in a 95 percent confidence interval for the
mean p of a normal random variable x with S.D. 8.5 what is the size of the
random sample ?

(A) 22 (B) 25 (C) 27 (D) 26

Let X,, X,, X, be a random sample of size 3 chosen from a population with
probability distribution P(x = 1) = p and

P(x=0)=1-p=q,0<p<1. The sampling distribution f(-) of the statistic

Y =Max {X,, X,, X,} is

(A)f(0) =a* f(1) =1-¢° (B)f(0)=q,f(1) =p
(C)nf(0)=a* f(1)=p (D)f(0)=p*+q* f(1)=1-p°-¢q°
Evaluate div lﬂ] where r and r have their usual meanings.

r

M iq N @-zg € @) zg (@) &g (7N
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Find the curl of the vector V = (x? + yz)i + (y? + zx)j + (z? + xy)k at the point (1, 2,
3)

(1) 2 (2) 0 (3)3 (4)4

Evaluate curl of the vector

F =(x*—y?).i+2xy |+ (y>—2xy)k

(1)2(y+x)i-2yj+4yk (2)4(y-x)i+yj-4yk
(3)2(y—-x)i+2yj+4yk (4)2(y+x)i+4yj-2yk
IfF=y(Xx+2z)i+z(x+y)j+x(y+2z)Kk, find curl curl F.

(1i+j+Kk (2)i-j+k 3)2i+j-k (4)i+2j-k

Find div curl F, where F = x?yi+xzj+ 2yzk

(1)1 (2) 0 (3) 2 (4)5

Ifa=a i+a,j+akand r=xi+yj+zk, find curl {(a x r)r"}, where r = | r|.
(M) (n-2)rra+nr"-2(a.r)r 2)(n+4)rma—-nr"*2(a.r)r
B)(n+2)rra—-nr"-2(a.r)r 4)(n-4)rma+nr"2@.nr

Find out [ B%av,if B = curl Aand C = _ curl B.
(1) fS(AxB).nds+2va.Cdv (2) fS(AxB).ndS—ZfVA.CdV

(3) [ (AxB)nds+4[ AcCav (4) [[(ABnds-2[ AxCdv

Find out the value of fs FxndS

(1) [, curlFav (2) -, curl Fav (3) -2 cunFdv  (4) —4/ curlFav

Find out the value of fs & ndS

(1) —fv grad ¢ dV  (2) 2fv grad ¢ dV (3) fv grad ¢ dV (4) None of these

Evaluate that v 2(rr)
(1) @)r (2) (2r)r? (3)(r)r (4) (@4/r)r
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If a is a constant vector, r=xi+yj+zkand r=x*+y?+2z?, Evaluate that v [a-ng

(1) _%+M 2) r3_3(a.r)r (3) a _(aryr (4) _i+2(a-r3)’

r5 r2 r3

If pf=v p, where ,p, p, f are point functions, prove thatf. v xf=0

(1) 0 (2) 1 (3)3 (4) None of these
Evaluate that d ¢

(1) Ad.dr (2) cos¢ . dr (3) vo.dr (4) None of these
Evaluate thatgrad f (r) x r

(1) 2 (2) 7 (3) -1 (4) O

Find grad r™ where r is the distance of any point from the origin.

(1) mrmr (2) mrm-2 (3) mrm?r (4) mrr?

Evaluate that V*f(r)

(1) £(r) - (5) @) () 21(c).
(3) ()= 1"(c). @) £'()+1(r).

Evaluate that V° (izj

=

-2X 2x X
3

(2) 2 (3)

4
X X X

(1) @ ==

There are 17 balls, numbered from 1 to 17 in a bag. If a person selects one at
random, what is the probability that the number printed on the ball will be an
even number greater than 9 ?

13 4 1 5
(1) = (2) 3) =7 (4) 7

A and B throw with three dice : if Athrow 14, find B’s chance of throwing a higher
number .

(M X2 (2) }57 (3) %%7 (4) %4




50. There are 4 different choices available to the customer who wants to buy a
transistor set. The first type costs Rs.800, the second type Rs.680, the third
type Rs. 880 and the fourth type Rs. 760. The probabilities that the customer
will buy these types are 1/3, 1/6, 1/4 and 1/4 respectively. The retailer of these
sets gets a commission @ 20%, 12%, 25%, and 15% respectively. What is the
expected commission of the retailer ?

(1) 150.43 (2) 193.4 (3) 200.43 (4)100.53

51. Afooditem costs Rs.30 and it can sell for Rs. 40 on the same day. Unsold item
is a dead loss. It is estimated that its demand can be either 5 or 6 or 7 with
probabilities 0.2, 0.7 and 0.1 respectively. If a firm store 6 items, what is its
expected profit ?

(1) 3.50 (2) 4.20 (3) 5.20 (4) 6.30
52. The m.g.f. of the r.v. whose moments are ur'=(r+1)2" .
(1) (1=t~ (2) (1-2t)* (3) (1+2t)~ (4) (1-2t)°

53. Let the r.v. x have the distribution

P(X=0)=(X=2)=p : P(X=1)=1-2p, for 0<p<

N[ =

for what p is the Var (X) a maximum ?
(10 (2) 9 (3)3 (4)1

54. Suppose that two - dimensional continuous random variable (X,Y) has joint p.d.f.
given by

f(xy) - 6x%y, 0<x<1,0<y<1
’ 0 , elsewhere

, then P(X+Y<1)
(1) = 2) 5 (3) 4 (4) ¢
55. The joint p.d.f of a two - dimensional random variable (X,Y) is given by

, then the marginal p.d.f. of x=0

f(x )_ 2: O<x<1,0<y<x
Y 0 , elsewhere

(10 (2) 1 3)2 (4)3
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The probability of bomb hitting a target is % Two bombs are enough to destroy

a bridge. If six bombs are aimed at the bridge, find the probability that the
bridge is destroyed .

(1) 0.3557 (2) 0.3446 (3) 0.3689 (4) 0.6554

It is known from past experience that in a certain plant there are on the average
4 industrial accidents per month. Find the probability that in a given month there
will be less than 4 accidents .(e* = 0.0183)

(1) 0.400 (2) 0.5673 (3) 0.433 (4) 0.5839

In a sample of 1000 items, the mean weight is 45 kg. with standard deviation of
15 kgs . Assuming the normality of the distribution, the number of items weighing
between 40 and 60 kg.

(1) 471 (2) 591 (3) 480 (4) 552

The wage distribution of the workers in a factory is normal with mean Rs. 400
and S.D. Rs. 50. If the wages of 40 workers be less than Rs. 350, what is the
total number of workers in the factory ?

(1) 150 (2) 250 (3) 100 (4) 200

A pair of unbiased dice is rolled together till a sum of either 5 or 7 is obtained.
The probability that 5 comes before 7 is

(1) 2/5 (2) 3/5 (3) 4/5 (4) none of these
If every element of group (G, ») is its own inverse then. (G, ) is

(A) Abelian group (B) Non Abelian group

(C) Cyclic group (D) None of these

Set S ={-2, -1, 1, 2} with respect to multiplication, is

(A) a group (B) not a group

(C) Monoid (D) Semi group

Inagroup G b'a'ba =e then G is

(A) Abelian (B) Non Abelian

(C) Sub group (D) None of these
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If H is subgroup of finite group G and order of H and G are respectively m and n

then

(A) m/n (B) n/m

(C)myn (D) None of these

If H, and H, are two subgroup of G then, following is also subgroup of G:-
(A) HinH, (B) HiUH,

(C)HH, (D) None of these

If H is non void subset of group Gand aeH, beH= ab™' eH, then H is

(A) Abelian group (B) Subgroup

(C) Cyclic Subgroup (D) None of these

Which of the following function T from V. (R) into V,(R) is not a linear
transformation?

(A) T (x,y) =y, x) (B) T(x, y) = (x+y, x)

(C)T(x, y)=(1+x,y) D) T y)=Xx-y,y-Xx)

The linear transformation T :F3 (C) ® F3(C) defined as

T (X, X,, X5) = (X, = X, + 2X,, 2X, + X, — X,, — X, — 2X,).

Then the null space of T is

(A) {(0,0,-2)(-1,0,2)] (B) {(0, 0, 0)}

(C){(1,0,0)(0, 0, 0)} (D) None of these

Let V(F) be the set of all polynomials in x over F of degree <5. If linear
transformation D : V ® V is defined by

D [f(x)] =f" (x). Where f" (x) is the derivative of f(x). The matrix of D in the basis

{1, x2, x3, x4} is-—

10000 00000
01000 01000
00100 00200
Ao oo 10 B)lo o0 3 0
0000 1] 0000 4
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0 0 2 0 0]
0106 O
O 00 0 12
(C) 0000 O (D) None of the above
00 00 0

Let (o4, a5, a3 ) be an ordered basis for R® where oy = (1,0,-1), o, = (1,1, 1),

vector (1, 2, 2) is —

(A)(1,2,1) (B) (0, 2,-1)

C€)(.,1,1) (D) (0,2, 1)

The linear transformation T: R> - R? suchthat T (1,0)=(1,1)and T (0, 1) = (-
1, 2) is defined by —

(A) T (x,, X,) = (X, —2X,, X, +X,) (B) T (x,, X,) = (2X, = X,, X, —X,)
(C) T (x,,X,)=(X,—X,, X, +X,) (D) T (x,, x,) = (X, = 2X,, X, + 2X,)

The linear transformation T : R>— R? such that T(2, 3) = (12, 15)and T (1, 0) =
(0, 0) is defined by —

(A) T (x,, X,) = (X, —X,, 4x,) (B) T (x,,x,) =(4x,, 5X,)

(C) T (x,,x,) =(4x,, 5x,) (D) T(x,, x,) = (4x, 5x)

If T is a linear operator on R? defined by T (x, y) = (x -y, y) then T2 (X, y)
(A) (<%, y?) (B) (2x -, 2y)

(C) (x—2y,y) (D) None of these

Suppose that X is normally distributed with a mean of 50 and a standard
deviation of 6. The value of c, such that Pr(50 - c < X <50 + ¢) = 0.95 is closest
to:

(A) 11.76 (B) 1.96 (C) 1.65 (D) 9.87

Suppose that pulse rates of people in a certain population are normally
distribute(D) If 70% of people have pulse rates greater than 65 beats per
minute, and 10% of people have pulse rates of more than 80 beats per minute,
then the mean and the standard deviation of pulse rate in this population are

closest to:
(A)=73.3,=8.3 (B) =54.6, =19.8
(C)=694,=83 (D)=754, =83
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Out of the numbers 1 to 100, one is selected at random. The probability that it is
divisible by 7 or 8 .

1 1 1
A) 3 (B) 7 C) 5 D) 5
In a random arrangement of the letters of the word ‘COMMERCE’ . The
probability that all the vowels come together

3 25 27 1
(A) o8 (B) >8 (C) >8 (D) 28

A, B and c are three mutually exclusive and exhaustive events, then P(B), if

1 1 1 6
(A) 5 (B) 7 (C) 3 (D) -

Out of the 1000 persons born only 800 reach the age of 10, and out of every
1000 who reach the age of 10,850 reach the age of 40 . Out of every thousand
who reach the age of 40, 25 die in one year. what is the probability that a person
would attain the age of 41 years ?
(A) 0.607 (B) 0.650 (C) 0.690 (D) 0.663
A candidate is selected for interview for three posts. For the first post there are
5 candidates, for the second there are 8 and for the third there are 7. What are
the chances for his getting at least one post ?
) o ®) 2 ©) = ©) +

5 5 5 5
A and B throw one die for a prize of Rs. 11, which is to be won by the player who
first throw 6. If A has the first throw, what are their respective expectations ?

(A) Rs. 6 and Rs. 5 (B) Rs. 5and Rs. 7
(C) Rs.7and Rs. 5 (D) Rs. 6 and Rs. 7
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If £x, = 2253y, =189,%(x, - 22)° = 92.5, £(y, —19)° = 40.4,% (x; - 22)(y; -19)=47and n =

10 then the value of r, | is

(A) 0.48 (B) 0.86 (C)—0.48 (D) 0.8

For a negatively correlated distribution if b,, and b, are coefficients of
regression then coefficient of correlation is given by

(A) — b, (B)—b, b

XY YX
(C) —\/byxbxy (D) /byxbxy

If the two regression coefficients are positive then
(A) 1/b,, + 1/b,, > 2/r (B) 1/b,, + 1/b,, < 2/r
(C) 1/b,, + 1/b,, <12 (D) None of these

Given that > xy =120, Yy = 432, Y'xv = 492, >'x* = 1392, >'¥* = 18 252, N = 12,

Find out the regression co-efficients.
(A) 3.5 and 0.249 (B) 2.5 and 0.249
(C) 2.5 and 0.449 (D) 3.5 and 0.449

Given that > xv =120, >y = 432, Y'xv = 4992, >'x* = 1302, >'¥* = 18 252, N = 12,

The regression equation of Y on X is

(A)Y=3X+1 (B) X=0.249Y + 1.036
(C)X=0.249Y + 2.9 (D)Y=35X+1

An unbiased die is rolled twice. Let A denote the event that an even number
appears first time and B denote the event that an odd number appears second
time. Then Aand B

(A) mutually exclusive

(B) independent and mutually exclusive

(C) independent

(D) None of these

Two events A and B have probabilities 0.25 and 0.50 respectively. The
probability that both A and B occur simultaneously is 0.14, The probability that
neither A nor B occurs is

(A) 0.39 (B) 0.25 (C) 0.1 (D) None of these
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A student appears for tests I, Il, and Ill . The student is successful if he passes
either in tests | and Il or tests | and Ill. The probabilities of the students passing
in tests I, II, Il are p, g and 1/2 respectively. If the probability that the student is
successful is 1/2 then possible values of p and q.

(A)p=qg=1  (B)p=q=12 (C)p=1,9=0 (D)p=1,q9=1/2

Jdad'a
Evaluate a dt dt2
Jada] [ dadal [ dada) [ dada
A-Taae| B |Tagrat| ©|Taad| © | ae of
Iff(x,y,z)=x*y+y2x+2z?, find v fatthe point (1, 1, 1)
(A)3i-3j+2k (B)3i+3j-2k
(C)3i-3j-2k (D)3i+3j+2k
lfr=xi+yj+zkandf=|r[?, thenfind v|r|?
(A)4rr (B) 2rr (C)3rr (D) 5rr
Find vfif f = (x2 + y2 + z2) @ VX' +2)
(A)(2-r)e'r (B)(2-r)e"r
C)2+re'r D)(2+r)er
Evaluate v, Where r2 = x2 + y? + 72
(A) 2¢°r (B) 2¢°r (C) e'r (D) e°r
IF 7 =xi+yj+zk, find the value of grad {log || }
(A) |FF|2 (B) |;TZ (C) |?F|3 (D) None of these

Find v r3, wherer=|r| = |xi +yj +zK|.
(A) =2ror (B) 2r°r (C)-3r°r (D) 3ror

If f (x, y) =log Jx?+y?) Find gradf.

r+ (krk r—(krk

(A) =k — ki) (B) kit £k
r—(krk r+ (k.r)k
©C) Tt -t (D) T ko + ko
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Evaluatea.v r

(A) a (B) -a (C)0 (D) None of these
IfF=(x*+y*+2z>-3xyz)find v. F

(A)6 (x+y+2z) (B)3(x+y+2z)

(C)3(x-y-2) (D)6 (x-y-2z)

If r=xi +yj+ zk, then find div r

(A) 2 (B) 3 (C) 1 (D) None of these
If F=xy?i+2x?yzj— 3y z?k, find div F at the point (1, -1, 1).

(A) 8 (B) 9 (C) 4 (D) 3

Evaluate div ; or div (r / r), where r and r have their usual meanings.

(A) 2 (B) = (C) 1 (D) ~

r

Find the total work done in moving a particle in a field of force given by F = 3xyi
— 5zj + 10xk along the curve C givenby x=t,y=t?+1,z=t3fromt=0to t = 2.
(A) 74 (B) 75 (C) 78 (D) 65

Find jSF.n ds , where F = v¢ and v2p=—-4np.

(A) 4= pav (B) — 2xf pdv (C) = 2rf pav (D) 4| pav
Evaluate jsqm ds

(A) [ ~Vodv (B) [ veav (C) [ 2voav (D) None of these
Evaluate [ Avoadv

(A) [[AodS— [ odivAdv (B) [(nods— [ odvAav

(C) [ Anods— [ odvAdv (D) None of these

The volue of Evaluate 1-[[(x-yjsa, where « is the region above the x-axis
R

bounded by y2 = 3x and y?> = 4 - x

9 24 9
(A) 24\/5"_5 (B) ?\/54.5




108.

109.

110.

111.

112.

113.

114.

115.
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(C) %f—% (D) None of these

. , d? ,
The complementary function of equation dX—Z +y=xe*is

(A) c,cosx + c,sinx (B) (c, + c,x)cosx
(C) (c, *+ cx)sinx (D) c,cos2x + c,sin2x

2
The particular integral of equation 2732’ —y = coshx is

(A) sinhx (B) coshx (C) %xsinhx (D) %xcoshx

d?0 _ : _ — do _
ey + g0 = 0 has a solution when t =0, 6 = 80, p =0
(A) eosin[\/%t (B) Oocos[\/%t
(C) c1cos\/%t + czsin\/%t (D) None of these
Solution of equation %+%%+é=0 where R?C = 4L and R, C, L is constant.

R R R -R

(A) (C,+Cyt)e 2 (B) (C,+Cyt)e? (C) Ce2t (D) Cie2t
The homogeneous linear differential equation y™ +P_y"~"1 + - +P y=0has
general solution of the coefficient P _(x) ------ P (x) on same interval I are
(A) Continuous (B) Discontinuous
(C) Discontinuous and differentiable (D) None of these
For equation j% + 4y = tan2x, solving by variation of parameters. The value of
wronskion is
(A) 1 (B) 2 (C)3 (D) 4
Solving by variation of parameter y" — 2y' + y = e*Xlogx, the value of wronskion w
is
(A) e* (B) 2 (C) e* (D) None of these

E and F be two independent events such that P(E) < P (F). The probability that
both E and F happen is 1/12 and the probability that neither E nor F happen is 1/
12. Then

(A)P(E)=1/3,P (F)=1/2 (B) P(E) = 1/2, P(F) = 2/3




116.

117.

118.

119.

120.
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(C)P(E)=2/3,P (F)=3/4 (D)P(E)=1/4,P (F)=1/3

A Man is known toss speak the truth 3 out of 4 times. He throws a die and
reports that it is a six. The probability that it is actually a six. is

(A) 3/8 (B) 1/5

(C) 3/4 (D) none of these

If (1 + 3p)/3, (1 - p)4 and (1 - 2p)/2 are the probabilities of three mutually
exclusive, events then the set of all values of p is

(A)1/3 <p 1/2 (B)1/4 <9 < 1/3
C)-1<p<1/5 (D)-2<9<1/3

The value of wronskion w(x, x?, x3) is

(A) 2x* (B) 2x? (C) 2x3 (D) None of these

If m is a natural such that m<5 then the probability that the quadratic equation

’] .
x2+mx+§+%=0 has real roots is

(A) 1/5 (B) 2/3 (C) 3/5 (D) 1/5

There are four machines and it is known that exactly two of them are faulty. They
are tested, one by one, in random order till both the faulty machines are
identified. Then the probability that the only two tests are needed is

(A) 5 (B) (C) 5 (D) 5

| =




Ouestion | 1 21 31| 4 5 6 | T | 8 9 |10 (11| 42|13 |14 |15 |16 |17 |18 19| 20
Answer | D | C|B[(A|BJ]AJClA|C|C|B|lA|[B|A]A|B|D|D DJC
Question | 21 | 22 | 23 | 24 | 25 | 26 | 27 | 28| 29 | 30 (31| 32 | 33 | 34 | 35| 36 | 37 | 38 38 | 40
Answer | A | B | B | D|D|B|lA|B|B|D|C|B|C]|A]|B|C|A|B|C]|D
Question | 41 | 42 | 43 | 44 | 46 | 48 | 47 | 48 | 49 | 60 | 51| 52 (653 | 64 | 55 | 656 | 57 | 68 &9 | 60
Answer | A |A|JC | D|lA|D|A|B|D|A|C|B|D|A]|A|B|C|]A BjA
Question | 61 | 62 | 63 | 64 | 65 |66 |67 |68 | 69 |70 (71| 72|73 |74 |75 |7V6 |77 |78 79| 8O
Answer | A | B |lA|AJlA|B|IC|lB|lC|B|ID|IB|C]lA|C|B|IA]A DG
| Question | 81 (B2 | B3 [ B4 | 85 | 86 | 87 | BB 89 | 90 | 91|92 193 |94 | 95 | 96 | 97 | 98 99 | 100
Answer | A | D] C | Al A|D|C|A )G C|D|C B AL LELA LA B
Question | 101 | 102 103 | 104 | 105|106 | 107 | 108 | 109|110 | 111 112|113 | 114 {115 | 116|117 | 118 119 120
Answer | B A A B B £ C A c B Pey A B A (] A B o C B

1.(D) For chi-square distribution with n. d. f. p.d.f. is given by f(x) = r-?lﬁ R R )
23|
|2

<K<
2.(C) By definition of chi-square distribution
3.(B) By the definintion of chi-square distribution

4.(A) By additive proberty of chi-square distribution
5.(B) Using chebychev's inequality

P(x—ul| = ko) <
herep=0, o=1

P(lx| 2 k) < .;

6.(A) By another form of chebys hev's inequality
P(lx -yl <ko)21-
Herey=1,0=2
Plx—11<2k}21-

7.(C) By generalised form of bienayme -chebyshev’s inequality
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P{g(x) > k} < “EX)

8.(A) By definition of unbiasedness

9.(C) It is definition of consistent estimator
10.(C) Obviously

11.(B) Estimate and estimator are different

12.(A) f(x,6)=(1+62)x: 0<x<1

=[x (1402 )= (1+67) [ % dx =(1+92){X?31

(1+92)
3

= 0% =3r,'~1= 0 = /31,1

Replace r,'bym,", . 6=./3m,'-1
13.(B) f(x, 0) = xe° , 0 < X < 1
r',=E(x)= I;x.xeedx :ee_..;x2 dx :%e

3r,'=e’ = 0=1log3r,’
6 =log 3m,"

14.(A) f(x, 6) =6 log x ; x=1,2

2 2
' =Y xBlogx =6 xlogx = 6[0+2log2]
x=1 x=1

[ u1l
—20log2 = 0=
~ '} 9 2log2

__m
2log2

15.(A) f(x, 0) = 02e*, x =0, 1

1 1
n'=> x.0% =6"> xe* =6?[0+e]
x=0 x=0
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16.(B) f(x, 0) = o1

The likelihood function

- T1e

= L = e—ez(zxi)me
= (nL ={—62(2xi)+(n6)}€ne
= fn L =-6%(2x)+(no)

NOW, %En L= —29(2xi)+n =0

— 20(sx)=n=0=-" =

2(2x;) 2(2)9]

Thus, the MLE for e:ézzi

X
62
Also, we may check [ﬁm}o

é:% gives the maximum value.
17.(D) f(x, 6) = exp. {-(6°x + 62)} , x>0
L= Hf(xi,e) = Hexp.{—(93x+ 92)}, x>0

i
3 2
= L=e—9 2X;+n0 ,X>0

= (nL=-0%x,+no’
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0

—/nL=-30%2x +2n0 =0
= 20 |
= 0[-302x, +2n] =0
p_2n _21_2
= 33%x, 3X 3%

18.0) - f(x) :{

1,x>0,ie,M, x>0
X

—1,x<0,ie,m,x<o
X

19.(D) f(X’ e) = g2g 0+1/e

L= Hf(xi,g) - HGZe—xM/e _ (92 )” e—(ZX‘)em/e

In L =2n(n0) - 62x, +g

0 2n n
—InL="——(2x,)-—=0
:>aen 2 (=x;) o7

= 2n0-(2x,)6°-n=0

= (2x)0*-2n6+n=0

o 2n+4n* —4n3x, 2n+2nV1-X  1+y1-X

2%, 23X, X

The MLE for g=1£¥1=X

X

,0<x.<0

)
20.(C) Given f(x)= g i

, otherwise
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Let K(a, b)={;” ::jbb , then fe(xi):w
n n x Kk (x. k(O,minx, |-k{max x;, 6
L:l:[fe(Xi):H{k(O, |)ek( .,9)}: ( si<n )en( ci<n ):ge [t(x)]h(x)

whereg,[t(x)] = k{t(e)xn),e}  t(x) =Maxx, and h(x)= k(O,rQ_inxi)

T=Maxx =x. is sufficient for 0.

1<i<n

21.(A) The likelihood function

L(x,0)= lj[f(xne) = enﬁ(xieq)

i=1

- e(]‘[xj :(I'E—X] = 9(t,0) h(X,Xp0.. X, )

t1:]f[xi is sufficient for 0.

22.(B) Let v =ixi, we know that y, is sufficient for 0.

Let E[u(y,)]=0 for >0

SR N
= y;u(w) v =0
L e u(0)+u(1)—+u(2)(n2e!) T
= u(0)=0, nu(1)=0 nzuz(z)zo....
= 0=u(0)=u(1)=u(2)=....

y, is complete.

23.(B) Let T:ixi. we know T is sufficient for p.

Now, let E[g(T)] =0
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= 2.9(t)"ep'(1-p)" =0 v pe(01)

= (1—p)nzn:g(t)”ct( P jt =0 Vpe(01)

t=0 1-p

This is a polynomial in% Hence the coefficient must vanish and it follows that

gt)=0fort=0,1, 2, ...n
T=3x is complete for p.

24.(D) The sample size n = 100 > 30 and the total no. of u.s. workers is much larger
than 100. therefore, the sample proportion p of workers that belong to a labour
union can be modded as a nomal random variable with mean p = 0.25 and
standard deviation

1_
/p( P)_ [0.25x075 4 0433, Then
n 100

,_B5-0.25
0.0433

is standard normal variate

R p-025_0.2-0.25
>0.2)= >
p(p ) p(0.0433 0.0433 j

=P(z>-1.15)
=P(z<1.15)
—0.8749
25.(D)x : 5.5 7 8.5
p(X) 1/3 1/3 1/3
 ~E(X)=(55)5 +7+(85) 1 =217
26.(B) - EJJ;,Where c=10,n=12

we find p(-z-<z<z*)=09 for z*=1.65
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1.65x10

E ~4.76
V12
27.(A) - E-2° we have 1.5-23_32"
' Jn Ji6 4

we find p(-2<z<2)=2p(0<z<2)=2(0.4772) = 0.9544

t*s

28.(B) E= T where s=+21,n=10

P(-t*<t<t*)=0.90

P(0<t<t*)=0.45 then +-1.83
J10

[124 —2.65,124 + 2.65] =[121.35,126.65]

1.96x8.5
29.(B) 3332-—

, 1.96x8.5
v 3.332

x =25
30.(D) Let X, X,, X, be a random sampling of size 3 chosen from a population with
probability distribution P(x=1)=pand P(x=0)=1-p=q,0<p<1
Then the sampling distribution f(-) of the statistic
Y =Max {X,, X,, X,} is
f(0) = p°+¢°
and f(1)=1-p*-¢°

31.(3)  f(r)r =f(r) (xi +yj + zk)

-~ Afrl _ o [f(nx 9 [f(r)y o [f(nz .
dlvlT]_&{r}-‘-ay{r}"'g{r} ....... (i)

T WL S WX 53 Plot No.-8, Muhana Mandi Road, Jaipur-302020, Mob.:- 9001297111, www.vpmeclasses.com




ow 4[] <x 212+ 12

r ox L r r ox
I L0 B PO/ PPN/ B () { _ } 0
or & r - X{rf(x)ax I’2 f(r)ax}-i- T f(r) ( ) T
= {lf'(r)—izf(r)} REFEORY
r r r r
o _ X
OX r

_ X x2 f(r)
= £ f = £ gy + 0

Similarly we can get

o |f 2 2 ; ,
8_y[ﬂ‘=y—2f(r)—y_f(.r)+@ ad_lﬂ -2 g+ O

r r r

Substituting these values in (i) get

div 1) =Xty et gy Xy g 4 30
=f(r) = 1 1(r) + 26(r), xR +y>+22 =12 =f(r)+ 2 f(r), where f(r) = 5 (r)
» d
=S [P +2rf(n] = 5 [r Ef(r”m(r)] = 5 & [P f (n] Hence
proved

32(2) CulV=vy xV

i j k
_ o, 0 0 ) i ) . ) L 9 9
= 'a_“a_y 5z | X [0 +yz)i + (y* + zX)j + (22 + xy)k] = | ox dy 0z

X +yz y*+xz z*+xy

= [—(z +Xy)— —(y + zx) +J [—(x +yz)— —(z + Xxy)

+k[ (y? +2x) 8%( L y2)

ix=-x)+j(y-y)+tk(z-z)=0 VX, Y, Z
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CurlVat(1,2,3)is0
33.(3) Curl F=vxF

i ] k

. 0 0 0 0 0 0

= |i—+j—+k— 2 _ 2y (v - = = = —
(Gx Jay azj x [(X YOI+ 2xyj+(y 2xy)k] 5 5 o

2 2

x*—y® 2xy y’ —2xy

_ 0,2 0 10 o 0,2 2 0 . T
—{ay(y 2xy) aZ(2><y)}— J[ax(y 2xy) az(x y)}+k{ay(2xy) ay(x y)}

1 (2y —2x)—j(-2y) +k(2y +2y) =2 (y—-x)i+2yj+4yk
34.(1) culF=—-yi-z—-xk

~curlcurl F=v x(curl F) = v x[-yi—-2zj—xKk]

i ik
0o o0 O
Y | 0 0

= = Y| 2 (=X) = (-2
ox oy oz Z[ay( ) 62( )}
-y -z -X

i0+1]—-j[-1 -0]+k[0+1] =i+j+Kk
35.(2) GivenF=x2yi+xzj+2yzKk

i j k
0 0 0
- curl F= X 5 =
X’y xz 2yz
[ o o o, G N :
= |[a—y(2y2)—5(xz)}—J{G—X(ZVZ)—a—Z(X Y)}rk[a—x(xz)—a—y(x Y)} =i[2z-x]—-j[0]+k[z-
x?]

~diveurlF=v .[(2z-=x)i+0j+ (z—x?) k]
—i _ i — %2 = _ =
= 5B X+—(z=x) 1+1=0
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36.(3) axr=(a,i+ta,jta,k)x(xi+tyj+zk) =ayixj+azixk+a,xjx
ita,zjxk+a,xkxi+a,ykx]
~1xi=0etc
=a,yk—azj+ax(-k)+azi+a,xj+ay(-),
X jEKk=E—) %]
=(az—ay)i+(ax—az)j+(ay-axk
@xryr=[(az-ayr]i+[(ax—-azr]j+[(ay—-axr]k
=b,i+b,j+bk
where b, = (a,z — a,y)r" etc

~eurl (@xr)m=yvy x[(@axrnr]

ik
—iiJr'iJrki bi+b j+Db. k —iii
= axjay | X (bi+tb,j+b k) = |ox oy oz
b, b, b,

|0 0 _ | 0 B e 3 n
Z{E(be,)—g(bz)} = Zl[ay{(ad a,x)r"} az{(ae,X a.z)r }}

=3 a1rn + (a1y — azx)nrn—1 ﬂ + a1r.n . (83X _ a1Z)nr.n—1 ﬂ
| oy 0z

=2y ai+nr™’ Zi|:(a1y_azx)%_(asx_a@)%} =2rra+nr?3ia(y’+2z%)—x

(ay +a;z)]

=2rma+nr"? Yila (x*+y*+z°)-x (ax +ay +az) =2ra+nr-25%;
[a,r*—x(a.r)]

=2ra+nr ) (ai)-nr2(@.r)> xi)=2rra+nra-nr"-2(@.r)r
=(n+2)rra-nr""2(@.r)r

37.(1) Putting F = A x B in Gauss theorem we have
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L(AxB).n dS:fvdiv (AxB)dvV = fV(B. curl A— Acurl B)dV
curl A= B and curl B = 2C (given)

= fVBZ dv—zfV ACdv  or vaz dV:fS(AxB).nds+2va.Cdv Answer.

38.(2) We known Gauss divergence theorem is

[, Ands= [ dvAdv

Put A = a x F, where a is any arbitrary constant vector.

Then [ (@axF).ndS= [ dv(@xFdv or [ @Fxnds= [ v(axFuV
a.Fxn=axF.n

= fv(a.VXF)dV, ~abxc=-baxc Or a.fS(Fxn)dsz—a.fvaF dv
a is a constant vector

or a. USFxndSwaVVdeV}:O or [(Fxnds+ [ VxFdv=0

* ais an arbitrary vector

or LFxndS:—fVVdeV or LandS:fVVdeV Answer.

39.(3). We know Gauss divergence theorem is
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fSF.ndS:deideV
Put F = a¢, where a is any arbitrary constant vector.
Then [ aonds= [ div(ao)dv or [ aondS= [ V.(a0)aV
ora.[ ¢nds=af v.oav

a is constant vector.
or a. [fs dmdS—fVV-MV]:O or [ ¢nds- [ V.odv=o,

a is arbitrary




or L on ds :fv V.6 dV Answer.

40.08)  VATD) =S+ L) ()

e P o] oy 2o, o] _ s 2,
=2 axz(”) =2 6x{6x(rr)} =2 6x{6xr+r6x} =2 8x{rr+”}’

or 0 . . . or X
Dok ax Xityjrzk) =i ooy
roxor x _or or rx( x X
=2 H‘r o ax} =2 H‘ ()‘—H} ‘}
or _x or _;
ox r'ox
= —+—(xi+yj+zk)—L3(x2+y2+22)+1(xi+yj+z) = ﬂ+£—£+£,
ror r r rror
c Xty + 2= xXityjtzk=r
_ 4
= Zr
.
0 0 1
= s
= Zi[—%(x2+y2+22)’3’2.2x] == ixE+y?+22)*% = = x(r?)¥ = — 3 dxiy = =1~

r
ca.v(1/n=a.(-r3n=-r>2(a.r)

=-r?(ax+tay+agz)lfa=ai+a,j+ak
- vlia.v(/r)]

() =)Ao
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a 3 or _x

© % x ], Where 7=y
ofxa) _ | & 3ax .
ox| 3 | =P [ (||)
Ofay] _ 30| 3ay(x) _  Za,xy
ox| r* |~ azy{ r“@x}_ ot \r) T T (il
0 _832 3 0r 3a3. XZ .
— = aZ|-——F—| = — 3

and L[ F] = aq -0 =2 (V)

From (i), (ii), (iii) and (iv) we get

2
a; 3ax’ 3a,xy 3azzx

V[a . V(1/r)] = - Zi{__ 5 5

r r r r

= _ Zi{—3a1—%(a1x+a2y+az)} = _rl3 Zia1+%(a1x+a2y+az)2xi = —%+% (a . I") r
42.(1) Given f-= %Vp

v xf VEVP} or v xf= %(v X yp)+ v [%]va

2w v(@OV)=60(vxV)+ (v xV

_ 1 1

= ;O + ()] xv e

~curlyv $=0,sec or (vxf)=v [g] X vyvp

sl
<ot = lihed] = 2o

.-[abc] =0,ifa=c

T WL S WX 53 Plot No.-8, Muhana Mandi Road, Jaipur-302020, Mob.:- 9001297111, www.vpmeclasses.com




43.(3)  Weknow d ¢ = fpoxe lay+ila

= 20ttt ax+jdy+kdz) = (v§).(dn), r=xityj+zk

grad f (1)=3i =Ty +ie)- "

OX

grad f(r) xr = ()rxr 0.

45.(1) We have

n 0 o )
¢(X1y12)=rm=(xz+y2+zzﬁ a—iZmX(X2+y2+22)2 = mxr™2

Then grad " =Zi% =mr™ 2N i — ™2y,

Where, r, iw the position vector of any point. We can also write.

gradr” =mr’“‘1m, where rlr is the unit vector joining the origin to any point.
46.(4) Let ¢=1(r);

OX oX r

2
vire)-vi- Yo f. Sor)s-2e()

0% r{1 £(r)+ xf"(r).r} - xf'(r).? _ 1f'(r)+ﬁf”(r)—ﬁf'(r)

x2 2 r r r
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2 2
Y ot-2r() Zrzx f(r)_zrsx ) =201 =200
o2 (x) o] a(x o, 1 2x x o x
47.(1) a—(—ja—{a—(—ﬂ a—[ ERr ?} [ axﬂ
_o|1 2| | 2 x 4x 8x° x 2 4x 8| 6x Bx 13 4x®
Cox|r2 ot rrrort S I A S S T rv r® (1)
P (x\_olo(x)| o] 2xar _O0| xy|_0]| 2
ayz[ﬂ]_ay[ay(ﬂﬂ 83{ r3 8)/} _6y[ r r}_éy{ r4}
1 4yy 1 4y?
:—2X|:r—4—r—.?:|=—2X|:r—4—r—6:| (2)
.. 0% [ x 1 472
Similarly, az_z(r_Zj:_zx{r_“_r_ﬁ:l ..(3)

V(X3 O] ca 2t it by (1), @) and 3)

48. (2) The total no. of ways of drawing a ball out of 17 balls = "C, = 17 . Since
even numbers greater than 9 in 1 to 17 numbers are 10, 12, 14 and 16, the
favourable number of ways of selecting a ball are thus 4 .

. The required probability = %

49.(4) To throw higher number than A, B must throw either 15 or 16 or 17 or 18

Now a throw amounting to 18 must be made up of (6,6,6) which can occur in one
way : 17 can be made up of (6, 6, 5) which, can occur in 3 ways : 16 may be made
up of (6,6,4) and (6, 5, 5), each of which arrangements can occur in 3 ways :
15 can be made up of (6,4,5) or (6,3,6) or (5, 5, 5) which can occur in 3!, 3 and
1 way respectively .

-. The no. of favourable cases=1+3+ 3+ 3+ 6 + 3 + 1 =20 And the exhaustive
number of cases 63 or 216
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Hence, the required probability = %=534 :

50.(1) If we let x stand for the random variable representing the commission of
the retailer, then x may assume the values 160 (i.e. 20% of 800): 81.60 (i.e.
12% of 680): 220 (i.e. 25% of 880) and 114 (15 % of 760) respectively.
The probability distribution for x is

x: 160 81.60 220 114

p(x) : 1/3 1/6 1/4 1/4

The expected commission of the retailer is :

E(x) =160 x—+ 81.60 x -+ 220 x -+ 114 x— = Rs. 150.43
3 6 4 4

51.(3) Let the r.v.x represents the profit of the firm.
Then the probability digit fox X is

Profit X 5x10-1x30=20 6 x 10 = 60 6 x 10 =
60
p (X) : 0.2 0.7 0.1

E(x)=20x0.2+60x0.7+60x0.1 = Rs. 52

Hence the expected profit to the firm is Rs. 5.20 .
52.(2) The m.g.f. is given by

r

:!(r+1)! 2= io(rﬂ)(Zt)r

—142(2t)+3(2t) +4(2t)° + oo —(1-2t)?
53.(4) Here the r.v. X takes the value 0, 1, and 2 with respective probability p,
1-2p and p, Osps,%, Thus

E(X)=0xp+1x(1-2p)+2xp=1 E(X?|=0xp+Px(1-2p)+2°xp= 1+ 2p

Var(X)=E(X?)-[E(x) =20 ; 0<p=

N| =

. : : 1
Obviously , for 0<p<—, Var(x) is maximum when p=—

5 -

N =

and [Var (X)] =2x1/2=1
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2 1-x 1

1 1-x 1
54.(1) P(X+Y<t)=[ [ 6x?y dx dy:jexzy7 dx - 3x2(1—x)2dx:%
0 0 0 0 0
f(xy)dy = [ 2dy=2x 0<x<1
55.(1) f<x)k£ L ~  f(x=0) =0
0 , elsewhere
56.(2) In the usual notations : n = Number of bombs = 6, p = Probability of a bomb

hitting the target = % so that q :%

Now P(r) = Probability that out of 6 bombs, r hit the bridge =

r 6-r
scr[l] [ij r=0123,........6.
5) 5

Since the bridge is destroyed if at least two of the bombs hit it, the probability
that the bridge is destroyed is given by :

p(2) + p(3) + p(4) + p(4) + p(5) + p(6) =1 —[p(0) + p (1)]
4)\° N[ 4)°
1{@ wox(3)(3) J
=1—5—13[46+6x45}=1—%=0.3446
57.(3) Let X denote the number of accidents occurring in the plant every month.

Then X has a Poisson distribution with parameter :
m = Average number of accidents per month = 4

Then by Poisson probability law : P(X=r)=p(r)= e414r; r=012.c....

Required probability = P(X<4)=p(0)+p(1)+p(2)+p(3)
= e*(1+4+8+10.67)=0.433

58.(1) Let X be a normal variate with mean (n) =45 and s.d. (¢) =15.

We have to calculate P(40<x<60) .

Now P(40<X<60) = P(401_545 <Z< 601_565]

= P(-0.03<Z<1)
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P(-0.03<Z<0)+P(0<Z<1)

P(0<Z<0.33)+P(0<Z<1) (Due to symmetry)
0.1293 + 0.3413 = 0.4796
Hence, the expected number of items weighing between 40 and 60 kgs. 100

x 0.4706 =471 .
59.(2) Let the variable X denotes the wages (in Rs.) of the workers. Then we are
given :
X~N(p,02), where p =400, =50 .

The probability that the wages of worker is less than Rs. 40 is given by P (X <
40) .

When .40z X-n_350-400

c 50

P(X<350)=P(Z<1)=P(X>1)=05-P(0<Z<1)=0.16

Now 16% of the workers = 40

40 x100

Hence total number of workers = T

= 250 .
60.(1)

Let A denote the event that the a sum of 5 occurs, B the event that a sum of 7
occurs and C the event that neither a sum of 5 nor a sum of 7 occurs.

P(1)= 2 =5, P (2)= 5.=5 and P (3) = 22-3°. Thus,
P (A occurs before B)

= P [A or (CnA) or (CNCnA) or ...]

=P (1) +P (CnA) + P (CnCnA) + ...

=P(1)+ PB)P (1) + P32 P (1) + ...
(DB 3

- =2 [Sum of an infinite G.P]
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67.(C)Leta=((a;,a; ),B =(b,,b,) € V5 (R)
ThenT(A)=(1+a,,a,) and T(B)=(1+Db,,b,)

Also leta, b <R then ac +bp €V, (R)

T (ac +bp) =T [a(ay, ay) + b (by, b,) ]

=T (aa, + bb,, aa, + bb,)

=(1+aa, +bb,,aa,+bb,)

- al(A) + bT(B)

Hence, T is not a linear transformation from V,(R) in V,(R).
68.(B) (a, b, c) € null space of t

T (a,b,c)=(0,0,0)

s (@-b+2c,2a+b-c,—-a-2b)=(0,0, 0)

sa-b+2c=0,2a+b-,-a-2b+0c=0 (1)

Coefficient matrix A of equation (1) is

1 1 2

A= 2 1 - :>|A|:—9;t0
-1 -2 0
Rank (A) =3

Hence, the equations (1) have no linearly independent solutions. Soa, =0, b
=0, ¢ = 0 is the only solution of the equations (1)
(0, 0, 0) is the only vector which belongs to null space of T.

69.(C) Wehave D (1) =0=0.1+0.x+0.x2 + 0.x3+ 0.x*
PX)=D(x)=0=0.1+0.x+0.x2+0.x3+0.x*
P(x*)=D((x?)=2=2.1+0x+0.x>+0.x3+0.x*

P (x*)=D (x*)=6x=0.1+6.x+0.x2+0.x3+0.x*
P(x)=D((x*)=12x2=0.1 +0.x + 12.x> + 0.x* + 0.x*
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0 0 2 0 0]
0 00 6 O
Required matrix=|0 0 0 0 12
0O 000 O
0000 O]

70.(B) Let p, q, r be scalars such that
(1,2,2)=p o4+ Qqay + rag
=(1,2,2)=p(1,0,-1)+q(1,1,1) +r (1,0,0)
=(1,2,2)=(p+q+r,q,-p+Qq)
=>p+qgq+r=1,g=2and—p+q=2
Solving these, we get
p=0,g=2andr=-1.

71.(D) We have
T(1,00=(1-0,1+2.0)=(1,1)
and T (0,1)=(0-1,0+2.1) = (-1,2).

72.(B) We have
T((23)=(4x%x3,5%x3)=(12, 15)
and T (1,0)=(4 x 0,5 x0) = (0, 0).

73.(C) - T(x,y) =(X-V,Y)

ST y) =T(x=y,y)
=(X=y-v.Y)
=(x—2y,y)

76.(B)The sample space in the random experimentis : S = {1,2,3,......99,100}

The number of elements in the sample space ,i.e., the exhaustive humber of
outcomes is given by n (S) = 100 .
The event E : number chosen is divisible by 7’ has the sample points given by :

E={714,2128,.......... ,98} and n(E):§:14

Similarly the event F : the number chosen is divisible by 8 has the sample
points given by :
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F={8,16,24,......,96} and n(F) = % =12

Also EUF ={56} andn(ENF)="1
Hence, the required probability is :

P(EUF)=P(E)+P(F)-P(ENF)

_ 14 12 125 1
100 100 100 100 4 °

77.(A) The number of distinct permutations of the letters of the word ‘COMMERCE’,

8l

212121

is given by because it contain 8 letters of which C,M and E are

repeated twice and the remaining letters are all different .The word
‘COMMERCE’ contains 3 vowels, viz O, E,E of which these 3 vowels come
together,we regard them as tied together, forming only one letter so that total
number of letters in COMMERCE may be taken as 8-2 = 6, out of which 2 are
C’s, 2 are M’s and rest distinct and, therefore, their number of arrangements is
_ 6!

given by 121

Further, the three vowels OEE two of which are identical and real distinct can be
arranged themselves in 3!/2! ways. Hence, the total number of arrangements

6! 3!
favourable to getting all vowels together is : 2120 X o
131 1
Required probability = —or>— 4 —5°
212121 21212!
613! 3x2 3
8! 8x7 28
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78.(A) Since A, B and C are there mutually exclusive and exhaustive events,

P(B),if %P(C) =—P(A)=P(B).

or 2P(B)+P(B)+3P(B)=1 |[-P(A)=2P(B),P(C)=3P(B)]

6P(B) =1 Hence P(B) =

o~

79.(D) Let us define the events :
E : The person reaches the age of 10 .
F : The person who reaches the age of 10, also reaches the age of 40 .
G : The person who reaches the age of 40, attains the age of 41 .
800 850 = 25
(E) P(F) P(G)

i . P =—, =—, e
We are given : 1000 1000 1000

Required probability = P(ENFNG)=P(E) xP(F) xP(G)

[Since E, F and G are independent events.]

800 850 [1 25

= X X ] =0.663
1000 1000

1000

80.(C) Let E, F, and G denote the events that the candidate is selected for the first,
second and third post respectively. Since the selection of each candidate is
equally likely, we have

P(E):% or P(E):%
P(F):% or P(E):%
P(G):; or P(C_S):g

T WL S WX 53 Plot No.-8, Muhana Mandi Road, Jaipur-302020, Mob.:- 9001297111, www.vpmeclasses.com




The required probability that the candidate is selected for at least one post is :

P(EUFUG)=1-P(ENFNG
= 1—P(E) X P(E) X P((_B) [Since the events E, F and G are independent .]

4 7 6 2
=1l—-—Xx—x—=— .
5 8 7 5

81.(A) If Aiis to win, 6 must be thrown on 1st, 3rd,5th,............. throws and A's chance
of winning is the sum of these probabilities. Similarly if B is to win, 6 must be
throw on 2nd, 4th, 6th,.......... throws .

Let E, and E, denotes the events that A and B gets 6 respectively .

1 —\ 5 —
P(E,) = 5= P(E,) = P(E) =5 P(E,)

Probability of A's winning in first throw is p; =P(E4) = %
Probability of A's winning in third throw is

- = — — 5)° 1
p; =P(Ey nE; NE;)=P(E;) xP(E;) xP(Ey) = (Ej * g
Similarly, probability of A's winning in fifth throw is
:P(E)XP(E)xF>(|5)xF>(E)xP(E):[ETx1 and so on

1 2 1 2 1 6 6 :

.. A's chances of winning is : P(A)=p;+p, +ps +

[By addition theorem]
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(S (&) B8
=513 stlg) gt 1_2£ KT
36 36
Similarly B’s chances of winning
3 5 L
I I T
=6 6 \6 6 \6 6 1_2£ 1M 11 .
36 36
Therefore for a prize of Rs. 99 :
_ 6
A's expectation = ﬁst.11:Rs.6
_ 5
and B’s expectation = 1 xRs.11=Rs.5
82.(D) Let
2v; =189-19x10 = -2
1
— > UVv;—uv
But X =Ty = 1
\/nZu?—Gz\/nZv?—Vz
1x47—[1x5][1x(—2)]
10 10 10
Y-Sy By R
10 4\10 25
4.7+0.1 4.8

= = -0.8
J92.5-0.25/404—-.04 3x2
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(e) (e)
83.(C) We have Pyx = ré and byy = rﬁ so b, b, =r?. Therefore

r=—\/byybyx as the given distribution is negatively correlated .
84.(A) Since G.M. > H.M. so

oybyy T 1
Jbyxbxy > T = o> (r>0asbyy >0)

N —<—t—

b, x = Coefficient of regression of Y on X

(=X)(zX) 120 % 432

XY - 4992 —

AN > 4992 —4320 672
= ZX 120 = = :35
{zx2 —(N)} {1 392—()} 1392-1200 192

12

b, x = Coefficient of regression of Y on X

(=X)(zY) 4992_1201><2432

2) 2 672
{ZYZ_(EE)} {18252_(41322)} = o o5=0.249.

86.(D) Regression equations of Y on X

XY -

Y=Y = byx (X-X]

or  Y-36=3.5(X-10)

Y=3.5X+1

87.(C) The sample space is given by
S ={11,12, 13, 14, 15, 16, 21, 22, 23, 24, 25, 26, 31, 32, 33, 34, 35, 36, 41,

42, 43, 44, 45, 46, 51, 52, 53, 54, 55, 56, 61, 62, 63, 64, 65, 66}
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We have A ={21, 22, 23, 24, 25, 26, 41, 42, 43, 44, 45, 46, 61, 62, 63, 64, 65,
66}

B = {11, 13, 15, 21, 23, 25, 31, 33, 35, 41, 43, 45, 51, 53, 55, 61, 63, 65}
Note that A nB=¢ s, A and B cannot be mutually exclusive.

18 1 18 1
Next, P(A)=35=5P(B) =353
P(AmB):—g 1 P(A)P(B)

6 4’

A and B are independent.
88.(A) We are given P (A) = 0.25. P (B) = 0.50, P(AnB) =0.14

Now,
P (neither A nor B)

= P(A'nB")=1-P (AnB)

=1-[P (A) + P(B) -s(AnB)]

=1-[0.25 + 0.50 - 0.14]
=1-0.61=0.39.
89.(C)
Let A, B and C be the events that the student is successful in tests |, Il, Il
respectively. Then
P (the student is successful)

= P[AnBNC'] U(ANB'nC) U(ANBNC)
= P[AnBNC'|+P(AnB'nC) +P (AnBNC)

= P(A)P(B) P(C')+P(A) P(B") P (C) +P (A) P(B) P(C)

[- A, B and C are independent]
=pq(1-12)+p(1-0q)(1/72)+ (pq) (1/2)
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1 1
=5=5p(ka) = p(1+ =1

90.(C) Putb= % and c = z—? in the result of (i) above

4 [dada] _[ddada] [ Fada] [ dada

Then dt | dt dt? dt dt dt* dt* dt? dt dt’

B _da dﬂ_i[@]_ﬁ

dt — de? dt ~ de (4] af
_ |pdada _
= adt e [aab] =

0
91.(D) vf-[l— Ja—y kay] (X2 y + y?x + z?)

—: 0 2+2+2+j£2+2+2+kﬁ2+2+2
=i (XY +yX+Z%)+ 50 (XFy+yx+ze)+ koo (X y + Y+ Z9)

=i (2xy+y?)+j (% +2yx) + Kk (2 2)
At (1,1, 1) we have
vi=i(211+19)+j(12+21.1)+k(2.1)=3i+ 3j+ 2k

92.(C) |r|= ((@iyiiz) OF [TP=(x+y*+22)"

o .9 9
3= il 4+il k| (w2 2 2)3/2
v|r [ax 5y ay](x +y? + z2)

=i 0 (2 2 2v32 4 i0 (g2 2 2 \3/2 90 2 2 2\3/2
—|&(x +y2 +z2) +Jay(x+y +z2) +k8y(x +y2 +z2)

=i[%(x2+y2+zz)”2 2X]+j[ (X*+y*+2°)"? 2y]+k[ (2 +y*+2°)"? | 27]

=3(x2+y2+2z2)2[xi+yj+zk]=3rr
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93.(B) Weknowr=xi+yj+zk orr=|r|= fx?+y?+2?)

f=r2e",asr2=x2+y2+ 22

o .0 )
=|i—+j—+k—| r2 e
v f [a 5 aZ]r e

= Z. (r2 e’) = i[2re"—r2e"r)] %

= S [(2-r)re~ ] from (i) = (2-re” Yxi = (2-r)e"r

2 — .a .a a rZ _ . ) ar _r _
94.(A) ver = ['gﬂ@—y“‘g]e =i2re S +j2rey +Kk2rel= 2
or, Oor. or y. z
2| — - - — 2 |2 R “k
e lox' Tay T oz 271 e | it ]
-r2=x2+y2+22;>2r%=2x or%=§etc. =2e" (Xi +yj+zk)=2¢"r.

95.(A) Letr=|z|=|xi+yj+ zk|
Then log |¢| = log r, where r2 = x2 + y? + z2

grad {log |7| } = grad (log r) = [|2+16%+k%] =logr = Z[i%(logr) Zi;% =
|1 x or 1 o T
ST e T T =
96.(C) vro= i i+ k—] = il ()
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97.(C) gradf= vf= v logx*+y?) =2vlog.x+y? %[ +18% k—]log (X2 +y?)

_ 1 i i 2 2 _ 1 1
=3 i— log(x* +y )+j Iog( y?) + kazlog(x +y )} =5 H =y 2x}|+{ } {0}k‘
o . (xi+ yj) .. ..
=(xi+yj)/ (x2+y?)= (xi + i)-(xi + yj) ’ i.i=1,1.j=0
r—zk

Rl y— r=xi+yj+zk

_ r —(kr)k
= {r—(kr)kL{r — (kr)k}

k.r=k.{xi+yj+zk}=z

98.(A) Leta=a i+a,j+a,k

0 0 0 d 0 0
= —+j—+k = — . il
a.v=(aita,jtak). [l mal vy 62] a, o ta, 5 ta; o

(.o 0 i T
a. VI= &g Fag ta (xi+yj+zk) r=xi+yj+zk

=a,ita,j+ta,k=a Hence Proved
99.(A) v.F= 3 +3:+0r whereF=F i+F j+ F ok ... (i)

Now F = v (X® +y3 + z3 — 3xyz)
= .% (x® +y3 + 73— 3xyz) + ia% (X3 +y® + 2% — 3xyz) + k% (x® +y3 +z° - 3xyz)

= i(3x2—3yz) + j (3y?— 3xz) + k (3z2 — 3xy)
From (i) we have

0
v.F=2 (3% —3yz) + ; (3y?—3xz) + -~ (32% - 3xy)

=6x+06y+6z=6(x+y+2)
100.(B) divr=div(xi+yj+zk)

(x) + - (y) + — (z) =1+1+1=3 Hence proved
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. 0
101.(B) divF = 2 (xy?) + 5 (2 yz) + = (-3y7?) =y?+2x2z—6yz
divFat(1,=1,1)= (=12 +2(12.1-6(=1).1=9

102.(A)div [F| = v}

r

ox \r oz \r
1 xor 1 yor 1 zor 3 1| or or or or X
=T T=Za0 - ——— =2 X—ty—+— o _ X
ror’ox [r r? 3)’} \r r? 82‘ dIV[ ] ror2| ox y@y 0z , Where X r etc.
o] y 3 _ 3
=———X—+Y[—]+Z[— =2 X2+ V2 +7221= 2 . —(rAYr2=x2+y2 + 72
ror J r r r r D +y 7] r ra(l')l’ Ty e
3 1 2

103.(A) Total work done = | F.dr

[, [Bxyi—5zj + 10xk] . (idx + jdy + kdz)] = | [3xy dx—-5zdy + 10 xd Z]

[, [Bt(t2+1)d(t)—5td (2 + 1) + 10 td (t)°]

Putting x=t,y=t2+1,z=1

= [ 3(E+tdt-5[ 2t0dt+10 [ 3tdt = 3[jreqe| -5 20 s D]
= 3[4+2]-5 5|+ 2e- 1864+ 120 = 74
104.(D) By Gauss divergence theorem, we have  [Fnds = [ dvFdv =

jv VFdV = jv V.(Vo)dV,
QF = vy = [ v?pav=] (-4np)aV,

Q v2p=-4np (given) = — 4xf pdv
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105.(B) By Gauss divergence theorem, we have

Put F = ¢A, where A is an arbitrary constant non-zero vector.
Then jsq)A.n ds :jvdiv (0A)dV or A. j dndS= jv[q) div A+(V¢).AldV , = jv(v¢). AdV,
div A= 0 as A s constant vector.

or A.[o¢nds=A. [ (vodv
A is constant vector, it can be taken outside the sign of integration

or A. US¢ n dS—jV(V¢)dV] =0 or | ¢nds-| vedv, Alis an arbitrary vector.

106.(C) Putting F = fA in Gauss’ theorem we have

j;d)A.n ds = fvdiv (6 A)dS = fv [6 div A+ V. AldV = fvd)div Ao|v+fv AV 6 dV

or fVAw deLd)A.n dS—de)div AdV

107.(C) It is convenient to evaluate | by means of strips parallel to the x-axis.

2 4-y?
I:J-f '[:2/2 (x—y)dxdy:J-(:/g[%x2 _yxﬂ 3dy:J‘0‘/§[%(4_y2)2 _y(4_y2)]_|:%(y2/3)2 _y3/3}dy

y?!

3 1 1 1 V3 2 3 4
= 8—4y? +—y* —dy+y? ——yt— 3jd = (8—4 —4y? 4 Sy D 4jd
jo ( e e A T A Al L jo -4y +gy gy jdy

/3
45 14 1 4
{Sy—Zy2 —oy eayt eyt +—y5}

3 4 - 24 9
—8y3-6-43+2+ 232539
3V "6 TeY TusY | V3-6-4V3+ 0+ p B3 =535
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115.(D) We are given P(E~F)=1|2 and P(E'nF')=1/2
As E and F are independent, we get P(E) P (F)=1|2and P(E’) P (F’) = 1/2
= (1-P({E))+(1-P(F))=1/2
- (1-(P(E)+P(F)+P((E)P((F)=1/2
= P(E)+P(F)=1+112-1/2 =7/12
Equations whose roots are P (E) and P (F) is
x-(P(E)+P((F)x+P(E)P(F)=0

7 1
or XZ_EXJFE - 12X2-7x+1=0

= (Bx-1)@x-1)=0= x=1.,

W=

P (E)<P (F), we take P (E) = % and P (F) =

W=

116.(A) Let E denote the event that a six occurs and A the event that the man reports
that it is a six. We have P (E) =1/6, P (E’) =5/6, P (A| E) =3/4 and P(A | E’)
= 1/4. By Baye’s theorem
P (E) P(A [E) (176)(3/4) 3

PEIA) = 56 PaEPEIPAE) - (1/6)(3/4)+(5/6)(1/4) " 8"

117.(A) Since (1 + 3p)/3, (1 -p)/ 4 and (1 - 2p) / 2 are the probabilites of the three
events we must have

1-2p

< — < <1
3 4 2

= 0<1+3p<3, 0<1-p<4, and 0<1-2p<2

= ~1<3p<2, -3<p<1, and -1<2p<1
spﬁ%, -3<p<1, and —%SpS%
Also, as (1 +3p)/ 3, (1-p)/4 and (1 -2p)/2 are the probabilites of three mutually

exclusive events

OS1+3p+1—p +1—2p <1
3 4 2

= 0<4 +12p+3-3p+6-12p<12
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= 0<13 -3p<12 = 1<3p<13
= 1/3 <P < 13/3
Thus, the required values of p are such that

= 1/3 <p < 1/2.
119.(C) discriminant D of the quadratic equation

1

w

{_1_3_11 e M {
max {-z:-3-5.7 1 <p< min

w|N

A

w|

1
121

x2+mx+l+m=0
2 2

is given by

D=m?- 4[%+%]: m?-2m-2=(m - 1)2- 3

Now, D20 « (m-1)2=23
This possible for m = 3, 4 and 5. Also the total no of ways of choosing m is 5.
-. probability of the required event = 3/5.

120.(B) The probability that one two tests needed = (probability that the first
machines tested is faulty) x (probability that the second machine tested is faulty

given that the first machine is faulty) = x%=% :

IR N
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