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DETAILED EXPLANATIONS

1. (c)
Here given u = 2 (on average 2 rupees per day)
x =3
So, applying Poisson distribution,
e Mu”
-2 (n)3
(2)° 01353
pE 2) = © 3,( )©_01353x8 18
Thus the probability of earning 3 rupees is 0.18
2. (b)
Here rank(A) = rank(AB) < Number of variables
So, there will be many solutions possible.
3. (a)
A?+B? = AA + BB
l
= ABA+ BAB (Using values of A and B)
= BA + AB
= A+B
—
4. (b)
i [ 2x*-5x+2 {g form}
e 0 = 52 “15xe10) L0
Using L Hospital’s rule
. ( 4x -5 )
lim
x—-2\10x - 15
_ 85 3
©20-15 5

5. (c)
Only first two tosses are heads
So, PH H, T, T,1)
And each toss is independent.
So, required probability

P(H) x P(H) x (P(T))’

Il
VR
N | =
N—
N
N\
N | =
N—
[6%)

1l
7 N\
N | =
N
(63}

www.madeeasy.in © Copyright: MADE EASY



%mnnE ERSY m e Engineering Mathematics | 7

Leading Instituta for [ES, GATE & PSUs

6. (c)
Given, a = 0.6
X 0 1
P(X) | 06 | 04
Required value = V(X) = E(X?) - [E(X)]?
E(X) = Y X;P, =0x0.6+1x04=04
E(X?) = Y XP, =02x0.6+12x 04 =04
V(X) = EX?) - [EX)P?
= 04-016=024
7.  (b)

1 1
PA) = 3, PB)=¢

Both events are independent,

1.1 1
So, P(ANB) = P(A)-P(B)—ng—ﬂ
1
P Ay _ P(AnB) 24 _6 _1
B P(B) 1 24 4
6
1
P BY _ P(AnB) 24 4 1
A P(A) 1 24 6
6
8. (c)
Probability density of a function is given by
e
fx) = = (i)
) s .
Given, flx) = 2 ...(ii)

On comparing equation (i) and (ii) we get A = 4.
9. (b)
0
It is a form of 0 SO apply L'Hospital rule

e —(1+x)
x—0 3x2
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10.

11.

12.

(d)
(B- )’
Standard deviation = ./yariance = 12

here B=3, =1 = | o ==
eref=3a=1= TRNG

(c)

The determinant of given matrix is 0.

265 240 219
D = |240 225 198 C, « C,-C, C,— C,;-10C,
219 198 181
4 21 9
C, = C-Cy C,—C,- G D= |12 27 -72
4 17 11
4 21 219
D = |42 27 198 R, — R,-R, R,—R,+3R,
38 17 181
0 4 -2 0 2 -1
D =10 78 -39 D=1 2 -1
4 17 11 4 17 11
\—W—J

0
D =2x39x0=0

(b)

(1 1 0 =2

202 2

413 1

R, < R,-2R,, R, « R, - 4R,
1 1 0 =2

0 2 2 6

0 -3 3 9

3
Ry ¢ Ry = O R,

1 1 0 -2
0 2 2 6
0 0 0 O

Number of non-zero rows = 2
So, Rank of A = 2
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13.

14.

15.

(c)

Take a 3 x 3 matrix and find A.

11 1
12 A
5 7 A?

0 [~ Rank of X = 2]

@A2- 7)) -1(A2- 51) +(7-10) =0

202 -7h-A*+50-3

AZ-2)-3
A

(c)
Let, A
B
C

0

-1, 3

First drawn orange is good
Second drawn orange is good
Third drawn orange is good

The oranges are not replaced.

Thus, P(A) =

EPB—EPC—l—O
15’ (B) =14~ ()'13

The box is approved for sale, if all three oranges are good.

Thus, the probability of getting all the oranges good

(c)

12 11 10 44
X X——=—
15 14 13 91

f(x) = sin*x
Ao fle2) = sint(-x) =sint x = £(0)
3 ; s
So [ointxay = 2fsintxdx=2f[ 12952 4
_n 0 0 2
2
T
12
= EJ. (1+ cos® 2x — 2 cos 2x)dx
0
T
2
= 1!(1 —cos2x +M)dx
2%
12
= Z-[ (3 —4cos2x + cosdx)dx
0

T

1[ 4sin2x sin4x }2
Z 3x — +

2 1]

On solving we get %
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16. (d)
Given : f(x) = 2x® - 15x2 + 36x + 2
o f'(x) = 6x%-30x + 36
FOT f fx) =0
6x2 - 30x +36x = 0
6(x>-5x+6) =0
6(x-2)(x-3) =0
x =2,x=3
f7(x) = 6(2x - 5)
x =2,x=3
£(x) = 6(2x - 5)
Atx =2, f7(2) = 6(2x-5)=-6<0 i.e. local maxima
Atx =3, f’B) =6(1)=6>0 i.e. local minima
Hence, maximumvalue = max{f(1), f(2), f(5)}
f(1) =2-15+36+2=25
f(2) =2x25-15%x4+72+2=16-60+72+2=30
f(5) = 2x5%-15x52+36x5+2=57
Hence, maximum value of the function in the interval [1, 5] = 57.
17. (b)
lim f(x) = lim(x-1)=0
x—1 x—1
lim f(x) = lim(x*-1)=0
x—1* x—1
Also f1) =0
Thus hn?‘ flx) = liI% f(x)=f(1)
= fiscontinuous atx =1
And Lf'(1) = 1, Rf’'(1) =3
LF(1) # RF(1)
Functon Y not differentiable at x = 1
18. (a)
() EX+2Y)=EX)+2E(Y)=1+2x2=5
(if) Cov(X, Y) = E(XY) - E(X) E(Y)
= EXY)=Cov(XY)+EX)E(Y)=1+1x2=3
(iii) Var[X -2Y + 1] = Var(X - 2Y) = Var(X) + (-2)?> Var(Y) - 4 Cov(X, Y)
=1+4x%x2-4=5
p=5qg=3r=5
pg+tr = 5x3+5=20
19. (d)
Since _[ f(x)dx =1
= aI e May =1

—oo
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oo oo

We have a J. eMdx = ZH_[ e dx (for an even function)

—oo 0

1l

N

pY
VY
N | =
N—

1]

Q

1l

—_

Therefore, a = 1

Mean = E[X] = | xe™dx =g

Hence, Variance = E[X?] - {E[X])2 = [ 2% dx=2[x%™ dx
—oo 0

Il
N
|
=
]
Q\
N
=
|
=
i
N
=
|
B
N
=
L
= 8
Il

20. (b)

Al |A A
If A, A, .... A are the eigen value of A then the eigen value of adj A are u,u, ..... u ; A #0.
1 2 n }\’1 }\‘271 )\’

-8 -8
Thus eigen values of adj A are 5 ie. -4 and 2, so, x = -4, y = -2 then sum x + y = -6.

21. (c)
\adj(A) = A (1)
Where n is order of A,
Now,
5 1 21 N 21
Al =Yy 5% 45 1
= |Al =11-3
R Al =8
Using (1),
|Adj(A) = 83-1=82=64
22. (b)
Given,
Mean, w = 1200
Variance, 62 = 9x 104

= Standard deviation, 6 = V9x10* =300

Using the property of the standard normal curve,
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(M-IZG)

Probability of finding figures between

(U - 20) and (u + 20)
w-20

u+ 20

ie. P (600 < X <1800)

0.95

1200 - 2 x 300 = 600
1200 + 2 x 300 = 1800
0.95

= P(X £600) + P(X =1800) =1 -0.95 = 0.05
Since normal curve is symmetric w.r.t. mean value,

So, P (X <£600)
= 2P (X = 1800)
= P (X = 1800)
23.  (¢)
Given, PQORS
= PQRSS1
= POR
= PQRR-!
= PQ
= SPQ
= R
24, (b)

P (X = 1800)
0.05
0.025

I

I-571

S—l

S-1 R

SR
S-S§1TR1=R1
SPQ

The tree diagram for problem is

I marble selected

II marble selected

m n+1
R R
m+n n+m+1
n m
m+n G n+m+1 G
n
n+m+1 R
m+1 G
n+m+1

m nx1 n n
X + X

R =
P(R) m+n n+m+1l m+n n+m+1

B m(n+1)+n’
- (m+n)(m+n+1)
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25. (b)
Consider n =3
123
Then A=12 46
13 6 9
1 23
q Al =12 4 6 Ry 3R, -R4
an Y ¢ o RE2Ri-R,
1 2 3
=10 0 0
0 00
This if n = 3 then Rank (A) = 1.
26. (c)
p o2
A= la 0}
I _
|A-a1| = 4 0—x‘ =0
(-2 (1) +2 =0
M -ph+2 =0
Since this is characteristic equation
A2 -pA+2] =0
Multiplying by A1, we get
A-pl+2A71 =0
A+3I+gAt =0  (given)
p=-3
q=2
P - 5
q
27.  (b)
e
P(x) = .
P(x<3) = Px=0)+P(x=1)+ P(x =2)
Ae* Ale W 1 A2
= + + = —+—=—4+—
0! 1! 21 e}‘ e}‘ 26}‘
Given: A =52
_ 2420447
26"
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2+2x52+(5.2)°

= =(.108

2% e>?

28. (b)

fA+h)-f1)

’ — 1
fAO) =TT

1[ 1+h-1

—0h| 2(1+h)2 —7(1+h)+5

1[ h 1}
—+_
h—0h| 2h% —=3h 3

2h 2

01| 3(2h —3)

9

TE _}_

29. (b)

4x-5, ifx<2
x—A, ifx>2

lim f(x)

x—2"

lim f(2 - h)

= }g%[z;(z —h)-5]

= lim[8-4h-5]
h—0

=3
lim f(x) = lim f(2+h)

x—2*

h—0
=2-A
Since limit exist, so,

lim f(x)

x—2"
2-A
A

lim £(x)
x—2F

3

-1

30. (d)
Every matrix satisfies it's own characteristic equation.
|P - M| gives the characteristic equation.

2-A 2 3
=1 1-A 1
1 3 -1-A

Option (d) is correct.

= 11m—
h—0h

)

3h+2h2—3h1

3(2h* - 3h)

[Here, LHD = RHD]

=W3-202-50+6=0
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