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DETAILED EXPLANATIONS

1.  (b)

Given:x +2y-3z=1,(A+3)z=3, QA+ 1)x + z=0.

Given equations are non homogeneous system of equation of the form,

AX
For inconsistent, p(A)
Hence, [A/B]
= [A/B]
For inconsistent, A+3
= A
2. (b)
Given: I
Put, e*
e*dx
I
3. (a)
For any given F,
div(curl? )
Hence, V-(V X f)
4. (b)
For binomial distribution,
Mean
Variance
From (i) and (ii), q
p
nX—
n

#

B
P(A/B)

1 2 3 :1
0 0 A+3 : 3
2A+1 0 1 : 0

R2HR3
1 2 =3 1
22+1 0 1 0
0 0 A+3 : 3

0 (Always)
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5. (d)
Given,
(D?-3D?+3D-1)y = ¢+ 1
ol = e* +1
D?-3D?+3D-1
B e* N 1.¢°
D*-3D?>+3D-1 D’-3D?+3D-1
e* 1.¢°
= 3t 3
(D-1 (D-1)
~ xe* N 1.¢°
~ 3(0-1°% (0-1°
X
3(D-1)
= xz—ex_
6(D-1)
3 x
_ X g
6
6. (d)
Given, differential equation is
ay _ zmn(zj
dx X X
Put y = vx
@ = v+x@
dx dx
do
= UHCE = v+tan(v)
xdo - _
= ix tan (v)
Integrati [2
ntegrating, no 3 x
= In(sinv) = Inx + Inc
= sinv = cx
3 Sln(z) = X
X
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7. (c)

Given differential equation is

1/3
du

2
dx

1/3
d’y dy
- (B

Hence

And

Given:

Put,

=

|

d2y 1/3

=3
4y
dx?

order

Al

Al

Al
|Al

2y

tan!(2y)

tan"! (2y) —(Z—y]
x

(tm14(2y)—g%j3

2, degree = 1

(2 6 0
4 12 8
2 0 4

2 6 0
4 12 8
-2 0 4

-96

4 12 0 2 6 0
8 24 16|=2x2x2(4 12 8
-4 0 8 -2 0 4

8| P|

8 x (-96)
-768

1+tan(y —x)

z
dz
dx

1+E
dx

1+tanz

tanz
J. dx
J dx
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= In(sinz) = x+C
= sinz = ¢
= sinz = Ké*
= sin(y—-x) = ge* (where K = ¢
10. (b)
Given, D.E. is
(D*-2D*-5D+6)y = ¢*
3x
PL = ————
D°-2D“-5D+6
AtD=3,p*-2D*-5D+6= 0
3x
xe
Pl =
3D?> -4D-5
3x
xe
- Pl s
3x
xe
= Pl = 10
11. (b)
_ 2,2 Y
Let, I = Jf(x +y )dxdy
0,1)
y=1lx=1-y
= J- _[ (x2+y2)dxdy
y=0 =0 x+y<1
y=11 3 1-y x
y=0L 0
1 [ 3 i
1_
_ J‘ (1-y) +y2(1—y) dy
3
y=0L J
1 [ 3 ]
1_
_ 1-y) +(v? =) |dy
3
y=0L i
-1 1
4 3 .4 4 3 4
B ) IO SO VA it B ) N
3x4 -1 3 4 X -12 3 4 .
1 1 1
REETL AR
_ 1,43 1.1 1
T 12 12 12 12 6
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12.  (a)

For Poisson’s distribution,

P(2)

9P(4) + 90P(6)

—Ay X
e A
PX=x) = o
Ay 2 Ay 4 —An 6
Hence, ¢ A 9% A +90% A
2! 4! 6!
) —Ay 4 —An 6
- e AT 98 A +90¢ A
2 24 720
el et M2
= = + - =
8 8 2
S PSS .
- 2 |4 s )
Given, A %20
At 32
2422 1) 2
4 4
= M+302-4 =0
= M+4Ar2-22-4 =0
= MA+4)-1}+4) =0
= A-1)(A>+4) =0
= 22 =1,22+4%0
= A= 11
13. (b)
Given differential equation is
A’y 7dy
—+—+12y =
dx?  dx y=0
= m*+7m+12 = 0
= m+3)(m+4) =0
m = -3, -4
CFisy = ¢ e¥® + e
Given, y(0) =1
= y(0) = 1=c +¢,
y'(x) = -3¢, - de,e™
y'(0) = -3¢, - 4c,
From (i) and (ii)
c, = -3,¢=4
Hence, solution is y = 4% -3¢ = ( (given)
14. (d)
b =

% ]E f(x)sin(nx)dx = % ]E (x+ xz)sin(nx)dx

-7

-T

0

, where A is the mean of Poisson’s distribution

(i)
...(ii)
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%{ T xsin(nx)dx + T x? sin(nx)dx}

-7 -

2 T
—J.xsin(nx)dx
T

Z[x( —cos(nx)) ~ 1( —s'mz(nx) ﬂn
T n n 0

2 e

T

2y =2y

"+ o, B and y are the roots of the equation x> + px + g =0

15. (b)
Then, oat Pty
af + Py + ya
opy
a By
By a
y a B
16. (d)
Given: P
PPt
. Q
and r (P)

Oand o+pa+g =0
p and BP+pp+g =0
-qand  PH+py+q =0

o(vB - &?) - B(B* - ay) + v(oB - )

afy - o - B* + afy + afy - ¥
3aBy - (o + B° + 7P)

3(-q) - [-po. - q - pB - q-py -4l
Bqgtpotg+pBtgtpy+q
-3q+p(a+B+y)+3g

p(0) =0

7

[x y_‘Q Xy’ xz+yw
xz+yw z+w?

- 1 T
X ygpxy
z w_[z w}

[x y[x z
z wly w

4yt xz+yw
2, 2
xzZ+yw z°+w

PPt
n
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Then, r(Q) = min{r(P),r(PT)}
= r(Q) = min (n, )| r(P)=r(P")]
= r@Q =n
17. (o)
\Adj(A) = At (1)
Where n is order of A,
Now,
Al = 15 1+O+1 21
4] = 4 3 501
= |Al = 11-3
= |A| =8
Using (1),
|Adj(A)| = 831 =82=64
18. (b)
Pole of _ %2 f \
ole of f(z) one = 5Ty X
_n O =m
i dz . 2 2
= X2 i
4—71-'. ZCOSzZ -7 m [Residue]
i I z_ _ L><2ni[Res| _O+Res| _n +Reg| __ni|
4-m’ zcosz 4-7 = = =
Res of f(Z)| = lim(z-0). =lim 1 = 1 =1
z=0 z—0 zcosz z—-0C0SZ COSZ
Res of = lim z—E 1 9
€80 f(z)|2=g B LT 2 Jzcosz| 0
2
. 1 1 -2
by L.H. hn}Tz(—sinz)+cosz T on )
z—— —| —sin—
3 sin
o 3)
T 1 0
R f = lim|z+— — form
es o f(Z)|Z:_g Z%n[ 2)zcosz 0
2
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. 1 1 -2
by L.H. lim - = ==
,,~"z(—sinz)+cosz -n( . m
5 —| —sin=
2 2
i J z_ _ 1 x2ni[l—g—z}
4-md zcosz  4-m nom
_ ix2ni[n—4}=_2i2=2
4-7 T
19. (a)

By Trapezoidal rule

Tg

ftx)
f(®)

f7()

f”(x) | max at x = 0.2

b—a

B h?  [maximum f"(x)]

sinx -Inx

PO = 09702

(02)

=25-0.0034=25-0=25

ez 7 |
2
= 123712 x25
12 ) 12
= (0.1)% x 25

=10" x 25 = 0.025

_ _ 2
(14-02)(14 0.2] o5
12

- — — —f — — —
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20. (¢)

Let there is a point (x, x?) on the parabola and distance of this point from (0, ) is:

\/(x—O)Z +(x2 —a)z
2+ (2 —a)z

When D is minimum, D? will also be minimum

D

= D?

So, —d(D2) =
dx
- 2x[1+2(x2—a)] -0

Il
o

-~ x=0,and 1+2(x2 —a)

2a—-1
0andx2=( )

= x = 5
2 (12
*.- For minimum distance, d(lz ) should be greater than zero
X
2 (12
4 d(yi ) = 2[1+2(x2 —a)]+ 2x[4x]
d*(D?
d(xz ) = 24+4x® —4a+8x?
‘ (D2) = 2+412x% —4a
dx?
d* (D?
Atx =0, d(x2 ) = 2—-4aq
a>1
d* (D?
% =Y

So, x =0 is having maxima.

2 (12 _
Atz = 221 P0%) | 52071y,
2 7 dx2 2

= 2+6(2a-1)—4a
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2a-1
2

Hence, X =

D

min

21. (a)
Given surfaces are:

Surface-1 = ¢, = ax? - byz

Normal at surface-1, V¢,

Vo, a,-1,2)

Surface-2 = ¢, = 4x2y +2° -4

Normal at surface-2, V¢,

= V¢2

V‘1’2(1, -1,2)

2+12a-6-4a

81-4=4(2a-1)>0

is having minima and minimum distance is

(a+2)x

0 P s d A
g(q’l)l +@(¢1)]+£(¢1)k

[2ax — (a +2)]i - bzj - byk

= (2a—a—-2)i-2bj +bk

(a—2)i —2bj +bk

=0

d

. d A 0 A
g(¢2)1+@(¢2)]+£(¢2)k

Sxyf + 4x2} +32%k

8 + 4}' +12k

If surfaces cut orthogonally to each other then their normals also cut orthogonally to each other.

Vo, . Vo, = -8(a—2)-8b+12b=0

= -8a+16+4b =0
= 2a+b+4 =0
Point (1, -1, 2) also lies on both the surfaces
Hence, a(1?+b2) = (@a+2)
= a+2b =a+2
= 2b = 2
= b=1
Put b =1 in equation (i)
-2a+(1)+4 =0

_ 3

= a = 7

()

o Copyright: MADE EASY
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22. (b)
P = 05%=0.005n=5
m = nP =5 x0.005=0.025
P(X=3) = P(3)+P(4)+P(5)
e M20.025) % (0.025)" e (0.025)°
- 3! ’ 41 ’ 51
~0.025 3 2
_ e (0.025) 1+ 0.025 N (0.025)
3! 4 20
= 256 x 1070 =2.56 x 107*%
23.  (¢)
Let,
y = (cos(cos(cos......x)))
= Yy = cosy
As y-cosy = £ 1)
= f'ly) = 1+siny
Using Newton - Raphson’s method,
and initial guess value, x, =1
= f(xy) = 1-cos1=0.4597
Now First iteration
o= x - f(xo)
- 0 ’
! f (xo)
_1- 0.4597
17 7 1+sin1
= x; = 0.75036
Now, f(x)) = 0.0189
Second Iteration,
v = _ f(xl)
= x i
z f (xl)
= x, = 0.75036 - 0’0'189
0.75036 + sm(0.75036)
= x, = 0.7372
Now,
f(x,) = 3.153 x 103~ 0
y = x,=07372
1 1 1
- I = J.xcos(cos(cos ........ x)) dx = J.xydx = J.O.7372.xdx
0 0 0
x2 !
= I = 0.7372.—
2 0
1
= I =

0.7372.5 =0.3686 ~ 0.369 ~ 0.37
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24. (b)
Given,
Mean, w = 1200
Variance, 02 = 9x10*

= Standard deviation, 6 = /9% 10% =300

Using Standard normal curve,

(u—IZG) (u+20)
Probability of finding tigers between
(U -20) & (U +20) = 095
u-20 = 1200 - 2 x 300 = 600
u+2c = 1200 + 2 x 300 = 1800
ie. P (600 < X <1800) = 0.95
= P (X <£600) + P (X =1800) = 0.05
Since normal curve is symmetric wrt mean value,
So, P (X <600) = P (X =1800)
= 2P (X >1800) = 0.05
= P (X >1800) = 0.025
25. (a)
Complete Solution CS
CS = CF+PI
Now Auxilliary equation
(D>+4D +6)y = 0
= m>+4m+6 =0
= m = -2%+2i
So CF— [cl cos\2x +c, sinx/ExJ (1)
Now,
x xIn3
Pl—>——> - 2
D*+4D+6 D*+4D+6
xIn3 xIn3 x
= PlIl= ¢ - ¢ 3

(n3) +4in3+6 116 116

V2 . 3"
2x + 2x |+
e [cl cosy2 oy siny/2 J 16

= C.S 1 y(x)

© Copyright: MADE EASY www.madeeasy.in
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26. (b)
Let, P,, P,, P,, P, be probability of selection in 1%t, 274, 374 & 4th attempt respectively,
Now,
1 1
= —": = —|1+05
Pl 247 P2 24[ ]
T
2 2472

2
1. 3 1 (3
= —x—[1+0.5]=—x| =
Ps 24 2[ ] 24 (2)

S
47 247 (2

Now let A, be selection in it attempt & Xl be unsuccessful attempt,

So,
Pselection = Al +A_1A2 +A_1A_2A3 +A_1A_2A_3A4
1 .23 1 3 23( 3) 1 (3)2 23( 3}
= —+—X—X—-+—|1-—|X—X|=| +—|1-—
24 24 24 2 24 48) 24 \2 24 48
1_2 ix E 3_03
96) 24 \2)
27.  (b)
To get ABC their are two ways,
(i) (AB)C
Now, Number of multiplications in AB =2 x 3 x4 =24
Now, ABC = (AB) 4 Cyr

Number of multiplication for (AB)C =2 x4 x 2 =16
=  Total multiplication = 24 +16 =40
(i) A(BC)
Number of multiplication operations in BC =3 x 4 x 2 =24
Now,
ABC = A,,, (BO),,,
Number of multiplication for A(BC) =2 x 3 x 2 =12

= Total multiplication = 24 +12 =236
= Minimum Number = 36
28. (a)
— a(l) n a¢ o a(I) > 2 2 2
Vo = (gz+@]+gk [3x y—4yz- +6z x]
= Vo = (6xy +622) i + (3x% - 42?) j+ (-8yz + 12 zx)

Now at (1, 1, 1)

www.madeeasy.in © Copyright: MADE EASY
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Vo = 12i-j+4k L (1)
Also direction of line is, A = 204243k 2
so direction of line is, A = A e (2)

= Directional derivative using (1) & (2)

- o~ 21+2]+3k

24-2+12 34
- w2

29. (a)
For given PDE,
sin.dx = cosy.dy = tanz dz

= sinx dx = cosy dy
= fsinx dx = Jcosy dy
= -cosx = siny +a
= siny +cosx = -a (1)
& also,
J-sinx dx = Itan zdz
= -cosx = logsecz+b
= logcosz-cosx =b L (2)

from (1) & (2),
y (siny + cosx, log cos z - cosx) = 0 is required solution

30. (b)
Given: B J-sinxdx_ J-—smx+1 1 Jx
ven: ~ J1—sinx 1-sinx
B e P i
1-sinx 1-sinx

By multiplying (1 + sin x) in 2" term
(1+sinx)

_de +I{1 +(sinx)}(1-sinx) -

I

J~(1 +s1nx)

1-sin’x

-X+ Isecz x(1+sinx)dx

—-x+ Isecz xdx + fsecxtanxdx

—x+tanx +secx+C
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