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DETAILED EXPLANATIONS

(b)
f'(x) = 6x2—30x + 36
= 6(x-2)(x-3)
So, f(x) > 0 when x < 2 and also when x > 3. f(x) isincreasingin ] —ee, 2[ U

OR, by Wavy-Curve Method

f(x) >0
\

, cosa sina cosa —sina
Sl R i
—sino. cosa| |sino coso
2cosa 0| (1 O
=10  2cosa] |0 1
2coso = 1
_ T
= o = 3
(b)
Ais skew-symmetric,
= A= AT
Now, (AAT = AT-AT=(-A)- (FA) =A- A

A-Ais a symmetric matrix.

(b)

A=np=-—=x100=1
P(X>2) = 1-(P(X=0)+P(X=1))
A 0
et A Y
PX=0) = ===
—AnN 7
e _
P(X=1) = =g
1-2 -2
P(X>2) = 1—elp)=122_¢
e e

13,0 [.
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5. (a)
Given P =
6. (d)
I =
I =
7. (b)
JA-AIl =
1-A sinx
sinx 1-A
(1-2)°-sin’x =
14+ A -2\ —sin?x =
A2 — 2\ + COS2x =
)\/ =
)\/ =
8 (b)
of
ox
_ 0
9x°
finding stationary points,
of
ox
=x=1
of
oy
=y=1
at the stationary point (1, 1)
rt—s? =

So, f(x, y) is maxima at (1, 1)
Maximum value of  f(x, y) =

]
fxe*dx
0

1 1 d 1
[xf exdx]o—'ﬂa(x)‘[ ede} dx = [xex]w _{(1)@ alx

0
(€' ‘O)‘[exl =e'-[e-el=e-e+1=1
n/4 . n/4
| Iog( S'”xjdx _ [ [log(sinx)dx - log(cosx)ck]
5 Cosx 0
n/2 /2

[ Iogsin(E - xj dx - [ log(cosx)dx
0 2 0

0
0
0
0
0
0
2++/4—4cos® x
2
1 + sinx
of
22 5y = 272
2 2
—2 t= ﬂ = —2, S = af =
ay2 0 xoy
2-2x=0
2-2y=0

(-2)(2)-0=4>0

2+2+2-1-1
4
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10.

11.

12.

(d)

The constant term in any characteristic polynomial is always |Al.

So, |A| = —% since constant term of p(A) is —%.
(b)
2x+y+2z =20
x+y+3z=0
4x+3y+z =0
o 1 2 0 1130
[A:Bl =11 1 3 0|l=12 120
4310 4310
R,— R,-2R,, Ry,— R, - 4R,
1 1 3 0
=10 -1 -4 0
0 -1 -110
R,— R,- R,
1 1 3 0
=10 -1 4 0
0 0 -70

Rank of [A: B] =3
Rank of [A] = 3 = Rank of [A : B] = number of unknowns
So, unique soluton exists

(a)
Total possible outcomes
Favourable outcomes

%2C,=1326
Drawing any spade apart from king of spades along with any king left in
pack + Drawing king of spades with any three kings left in pack
Note: Itis necessary that spade and king’s card should be different. So in 2" case, when king of spade’s
is drawn it is considered as a spade.

Favourable outcomes = '2C, x*C, + 'C, x 3C, = 51

Probability = 51 _ 1

1326 26

2x -2x
. X . (2+4x
lim = lim
x—0o\ 24 X X—o0 X

—2x
im (1+3) =
x—>o0 X xX—o0

|
3
—
—
+
S
N
N L
&
N
=
|
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13.  (d)
a i, i=j
v 0;, i#j
1 00 0
020 0
= [Al =10 0O 3 0
10 0 0 0 nj
Determinant of all n eigen value of A
= Product of diagonal elements =1 x2x ... xn=n/
14. (d)
15. (a)
[A: B]
12 -2 0:0
2 -1 10 :0
12 -10:0
4 -1 -1 3 :0
%

R, —>%(F?1 +2R, +4R;)

R, - (2R,~R, -R;), R, —»—(R,-2R,)

p(A: B)

1 2 -2
2 -1 -1
0 0 1
2 0 0
10 0
2 -1 -1
0 0 1
2 0 0
1000
0100
0010
000 1

w O O O

o O O

o O O O

o O O O

p(A) = 4 = number of variables
= System is consistent with trivial solution.
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16. (b)

The tree diagram for problem is

| marble selected
m
m+n

R

m+n

m nxi

P(R)

Il marble selected
n+1

R
n+m+1

n+m+1

n+m+1

m+1
n+m+1

n n

X
m+n n+m+1

m(n+1)+n?
(m+n)(m+n+1)

17.

" _ g=ax

(eax _ e—ax

X
m+n n+m+1

)x2axxb

lim ———
x—0 log(1+ bx)

lim

ea
x—0

x—0 2axx bxlog(1+ bx)

e | im b (22
2ax x-0log(1+bx)| b

. sinhax ) . bx 2a
= |im lim —
x-0| ax [x-0log(1+bx)| b

2a

b

18. (d)

_J-1—sinx—1
1-sinx

_x+_[ dx
1-sinx

_-“1'dx+-|‘1—sinx

1+ sinxdx

2
IXIx— = s
b

—dx

! dx

dx

1+3|nxdx

|

cos® x

J.(1— sinx) (1+ sinx)

(1+ sinx)
_j—( al

1—sin® x)

fsecz xdx + fsertanxdx

tanx + secx + C
—x + tanx + secx + C
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19. (a)

=

jf(x)dx = 1

2 4 7:30
[kl + [ 2k + [ (~kx + BK)ax =
0 2 4

2 6
kx? 4 —kx?
—| +2ka|, +
2 2
o
k

2(22 —0) +2k(4 - 2) —5(62 —4%)+6k(6-4) =1

=1

+ GKxJ

4

2k + 4k— 10k + 12k

Il
—

;
8k = 1 = k= 3
T 1o, ¢ 12
Mean = _'[oxf(x)dx='£§ dx+£ xdx+'[(—§x +ijd
6 6
I S R P
83 0 4 2 ) 83 . 2 .
1 3 19 15
= —+——-—+—=3
3 2 3 2
20. (a)
|x_2| _ —(X—Z) x<2
(x-=2); x>2
3 2 3
I j _[x 2dx
T X ; o X
2
{( ]dx+f(1‘;)dx =—(2-1)+(2Inx)? +(x)3 - 2(Inx)3
3 2 4
= 2[n2-2In— = 2In—==2In—
n n2 3 3
2
= 0.575
21. (a)
To obtain maximum value of f(x), first f’(x) should be equated to zero.
= f'(x) = 6x2-6x-36=0
= ¥X-x-6 =0
= x-3)(x+2) =0
f(x) = 0 atx=3and -2
Now, f(x) = 12x-6
f(3) = 30>0
at x = 3, there is local minima
and f"(2) = -30<0

- atx =-2, alocal maxima is observed.
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22.

23.

24.

(b)

A +AS+Ahy =

Sum of eigen values, A + A, =

Products of eigen values, A A, =

(d)

AT+ A5+ 20 ko — Aiho

(}\.1 + }\.2)2 —AAo

trace of matrix
sum of diagonal elements
1.2
3 3
determinant of matrix

il
9
. (2)2_1
3 9
4 1.3 _ (4
9 9 9

6(13x 11-4x37)-3B82x11-10%x37) + 7 (32 x 4 - 10 x 13)

(d)

A-All =

A-7A2+36 =

since A = 3 is root of the equation

(A-3) (A2 -41-12)

A-3)(A+2)(A-6) =
highest eigen value =
(A-ADX =
forA =6
-5 1 3]|x
1T -1 1 ||x| =
3 1 -5||x3

-30 + 54— 14
10

-2 1 3
1 5-x» 11]=0
3 1 1-1
0

0

0

6

0

0

-bx, +x2+3x3=0, x1—x2+x3=0, 3x1 +x2—5x3=0

H_X_ X

4 8 4
so eigen vectoris [1, 2, 1]7

H_X_ X

12 A
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25. (c)
Using Crout’s method
; . _
A | Ot up
121 122_ O 1 i
2 4 [y O[T ]
6 3] T |by In|0 1]
Ly =2 Lijuy, = 4
4
U, = —=2
12 >
lry =6 lLyyuy, + 1y =3
6x2+1,, =3
l,, = 3-12
l, = -9
So, LU decomposition of given matrix is
12
L = 2 0 U =
6 -9 0 1
26. (c)
[ B a blla b
A2 = =
1B o b al||lb a
[a®+p%  2ab
T | 2ab @ +b?
o = a+ b B=2ab
27. (b)
Consider n=3
(1 2 3
Then A=12 4 6
|13 6 9
12 3
and |A| _ 4 Rs(—3R1—R3
3 6 9 Rz(—ZR-]—RQ
12 3
=000
00O

This if n = 3 then Rank (A) = 1.
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28.

29.

30.

lim (x-2) =(2-2)=0

x—2°

lim (x3—8) —(23-8)=0

x—2t
2-2=0

lim f(x) =f(2)
x—2"
2

3x° 2< x<oo

1 —co< x<2

1and RF(2) = 12

2
|adj(adj A)| = A"

(b)
lim f
x—2° (x)
lim f
x—2t (X)
Also f(2)
Thus lim £ (x)
x—2°
fis continuous at x
f'(x)
and Lf(2)
fis not differentiable at x= 2.
(b)
ladij (adj A2) | =
(a)
Let A
By putting (x —g)

oL
when x—>§, t—0

then, A

t—0 tS
. sint sint 1
| = lim(-1)—.—
) t r—>0( ) P

1
-1).1.==-c
) 5

HEEN
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