1 Detailed Solutions (PTS-22)

SECTION A
01.  (c) Since P, ,A_  =Q,, implies, 2=m and n=2.

mxn

Therefore, the order of A must be 2x 2.

-2 0 0 1 00
02. (b) Since A(adj.A)=| 0 -2 0 [=-2|0 1 0|=-2I
0 0 =2 0 0 1
Also, A(adj.A) =|A| I,
- |A]==2.
03. (c)As d and b are collinear so, «_3_=6
2 -1 -PB
Considering & i, 3.6
2 -1 -1 -B
=>a=—6,pF=-2
S(a+B)=-8.
04. (c) As the greatest integer function is not differentiable at integral points.

So, here f (x) will be non-differentiable at x =1.
05. (b [e* (1og&+2ijdx =e* xlog/x +C.
X

1
2x
06. (a) As there are no arbitrary constants in the particular solution of a differential equation so, the
number of arbitrary constants is 0.
07. (b) a linear function to be optimized.

Using [ [f(x)+f'(x)]dx = ¢*f(x) +C, where f(x) =logv/x, f'(x) =

08. (c) Required length of perpendicular drawn from (4, —7, 3) on y-axis=+/4° +3* =5 units.

3 | e 1
0. (© [ Oi X dx :5[(log x| 25[(10ge)2 ~(log])* |
1
1 1
= —[1-0]=—=.
H11=00=3
2 3 2
10. (dx x x|+3=0
4 9 1

On expanding along R;, we get : 2(x —9x)—3(x —4x)+2(9x—4x)+3=0
= 2(-8x)—-3(-3x)+2(5x)+3=0
= -16x+9x+10x+3=0

=3x+3=0
sx=-1,
11. (a) As maximum value of z occurs at (2, 4) and (4, 0) so, a(2)+b(4) = a(4) +b(0)
=a=2b.
2 -13 2 -1 3
12. (c)As| A 0 7] isnon-invertibleso, |[A 0 7|=0
-1 1 4 -1 1
=2(-7)+14rL+T7)+3(L) =0 Soh=1.
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13, (@) a,+a, =" -2+’ -2|=1+2=3.

_2\/;
14.  (b) Re-writing the D.E., ﬂJr €

Yy _&
dx Jx  Vx
dy

1
On comparing to —+Py=Q, we observe P=— and Q=
a A N

1
. Integration factor= ejﬁ RS
15.  (c) P(B'|A)= PBNA)
P(A)
= (3| A)= "D TAND) (BAA=A-B
P(A)
= P(B'|A)= P(A)=P(A)xP(B) (" A and B are independent events
P(A)
— P(B'|A)=1-P(B)

=P(B'|A) =l—l=§.
4 4
16. (¢) f(x) is discontinuous at exactly three points, x =0, 1, —1.

17.  (d) As the number of Reflexive relations defined on a set of n elements = 2",
So, 2° reflexive relations are possible in the set A where n(A)=3.
x+1 y-3 z-2

3 4

=\

18. (b) Equation of line joining (-1, 3,2) and (5,0,6) is

The random point on the line is (64 —1, —3A+3, 4L +2).

As x-coordinate of point P is 2 so, 6A—1=2 = A :%

Therefore, the z-coordinate is 4A+2 = 4(%) +2=4.

19. (b) Here both A and R are true and R is not the correct explanation of A.
20B+10A
2+1
. OP— 2(21—j+2k)+1(2i—j—k)
3
- OP= 2§—j+12 . So, A 1s true.
Also, R is false. Since a.b = |5||B| cos0.

20. (c) OP=

SECTION B

21. sin™ sin(—”—nj =sin™ sin(—2n—£) =sin™ —sin(ﬁj =—sin™’ (sinﬁjz—z.
8 8 8 8 8

OR
Note that the domain of sin™ x is x €[—1, 1] and that of tan™' x is x eR .

So, the domain of f(x) =tan™" x -‘r%Sin_l x is x e[-1, 1].
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Also, note that sin™" x and tan™ x both are increasing functions in the interval x e[-1, 1].
So, at x =—1, we get the minimum value of f(x) i.e.,

f(~1)=tan"'(- 1)+ sin”! (1) = =2+ %(‘%):‘g

and, at x =1, we get the maximum value of f (x) i.e.,

f(l):tan‘1(1)+ sin” (1)—4 ;(;‘jzﬁ

Hence, the range of f (x) is [—g, g} .

22, Let a denote the side length of the triangle so, % =2cm/s.

V3 a?

Since area of the equilateral triangle is A =

dA \/5 a da
= —
dt 2 dt
] gé} _ngﬂ)
at a=20 cm

x2 =203 cm®/s

dt
23. {ja| o+[o| a}.{}al b-[o| 3}

| |2” H—|a||b| b. a+|b||a| a. b—|b| a.a

-

= b ~Jal[b]a.5+[al[b|a.b-[B[ [a’

= =0.

Hence {|€1’| B+|B| é} 1 {|€i| B—|B| ﬁ} as, a and b are non-zero vectors.
OR

The vector equation of the line is T = 31+ 43 +5k+ k(2§ + 23 —31A<) .

# Note we have used T =a+Ab.

_ y—4 z-5

Also, Cartesian equation of the line is X 5

24, y=e'+e™
On squaring both sides yi=e+e ™ +2e'e e, y = +e 7 +2
=y —4=e"+e =2
=y —4d=("—-e)...(I)

.. d
Now y=¢" +¢* implies, . =¢"—¢ "

By (i), we get : ﬁz vy —4.
dx

_ b
_ . a. =1 _
)5 Projection of vector 4 on vector b _d.b |b| B Ei.b>< |a| B |a|
) Projection of vector b on vector & b.a b i bl bid b

o)
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_ N4+1+4 3
J25+9+16 52

So, the ratio is 3: 5& .

SECTION C
26. Let = jx“ dx
X —X
X —=x+x+1
=>I=|——d
I X3—X *

27.

28.
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AN
X’—X X —X
:>I=.[ 1+ ! dx
x(x—1)
:»Izj(HL—ijdx
x—1 x

=>1= x+log|x 1|—10g|x|+C or, x+10g

1+C

X
Let E; : the lost card is king, E : the lost card is not a king and, A : two cards drawn are kings.
4 1 1 12 'C, ‘C,

Here P(E,)=—=—, P(E,)=1-— P(A|E,)= P(A|E,)=
(E)=25=13 P(E2) 1313(|)C2(|)5IC

P(E,) P(A|E,)
P(E,) P(A|E,)+P(E,) P(A[E,)

By Bayes’ theorem, P(E, | A) =

L
_ 13 51x25
:P(E]|A)_ix 3 12 ¢
13 51><25 13 51x25
3
=PE, |A)=—
(E,|A) >
L P(E | A) =
. | h
OR
Let X =Number of white balls.
So, values of X=0,1, 2.
Table for probability distribution is :
X 0 1 2
P(X) 8. 7.8_7 xSl 2T VLIV B
10 9 8 15 10 9 8 15 10 9 8 15
Nowmean:ZX.P(X):Oxl+lxl+2xi:2:2.
15 15 15 15 5

Let f(x):|x|+|x+l|+|x—5|
—X+X+1-(x-5)=6—-x,if -1<x<0

=f(x) = .
X+x+1-(x-5)=6+x,if 0<x<5
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5 0 5
Now [ (|x|+[x+1/+[x=5[)dx = [ f(x)dx+ [ f(x)dx
-1 =1 0

0 5
= = [6-x)dx+[(6+x)dx
-1 0
_ 1 6 2 0 1 6 2 3
= ___2|:( —x) j|_1+5|:( +X) ]0
= =—1[36-49]+~[121-36]
2 2
13 85
= =—+—
2 2
= =49.
OR
Note that tan™ (1_—2)(2] =tan”' (a=x)=x =tan”' (1-x)—tan™' x
T+x—x 1+(1-x)x

0 1-2x
Letlzftan ——|dx
0 I+x—x2

=1

L]
Il
Oy — O = O — —

[tan"l(l —x)—tan™ x} dx

1 a a
tan "' [1—(1—x)]dx — I tan~" xdx (Using If(x) dx = jf(a —x)dx in first integral
0 0 0

U
0

1
tan™! x dx —J‘tan"l x dx
0

~I=0.

dy _y'-x*
2xy

Put y =vx :ﬂzv+xﬂ
dx dx

29. Re-writing the D.E.,

dv  vx*—x’
So, vix—=———
dx  2x(vx)

g B vi—1

dx 2v

dv —-v' -1
X— =

dx 2v

IZV _%

=

—dv=
v +1 X

:>log|v2+1|=—logx+logC (x>0

2

y
—+1
XZ

= log =—logx+logC

= log|y2 +x2|—210gx =—logx+logC
= log|y2 +x2| =logx+logC
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= log|y2 +x2| =logCx

=y +x*=Cx.

OR
cosydx+(1+e™)sinydy =0
dx
‘[(1 +Itan ydy =0
j(e +Itanydy 0
:>log|ex +1|+10g|secy| =logC [ jff(()gix |f(x)|+C

= log|(e‘ +1)sec y| =logC = |(ex +1)secy| =C

As it is given that y =§ when x =0 so, we have

(e’ +l)secz C =>Cc=22

Therefore, the required solution is given as |(eX +1)sec y| =2\2.
30.  Consider the graph shown here.

Corner Points | Value of Z
0(0, 0) 0

A8, 0) 240

B4, 12) 360 < Max.
C(0, 14) 280

o 4 é\i2i4i6502'4is\)'

Maximum value of Z is 360.

YN R S Y ) S ] [ —
V3+2x—x* V3+2x —x* V2P —(x -1y
In first integral, put 3+2x —x’ =t = (2-2x)dx =dt
2x+1 1
That is, dt+3| ——=dx
I\/3+2x X jf '[1/22—()(—1)2
:—2ﬁ+3sin-l(%lj+c
=-2 3+2X—X2+3Sin_l(XT_1j+C.
SECTION D
1 2 -3
32. Giventhat, A=|3 2 =2
2 -1 1
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1 2 -3
=|A|=|3 2 -2
2 -1 1

=|A|=1(2-2)-23+4)-3(-3-4)=-14+21=7
Consider A; as the cofactor of a;.

A =0,A,=-7A,=-T7

A, =1LA,=7,A,=5
Ay=2,A,=-T,A,;,=-4

0o 1 2 0o 1 2
sadj(A)=-7 T -7 :Alzﬁxadj(A):% -7 7 =17
-7 5 -4 -7 5 -4
The system of equations in Matrix form can be written as
X 6
A-X=B, where X=|y|[;B=|3
z 2
=X=AB
0 1 216
:>le -7 7 =73
! -7 5 —-4]|2
X 7 1
=y -1 -35|=|-5
z ! =35| |5
By equality of matrices, we get : x =1, y=-5,z=-15.
OR
1 -1 0ol][2 2 -4 6 0 0
AB=|2 3 4||-4 2 -4|=|0 6 O
o 1 2j) 2 -1 5 0 0 6
= AB=61
:>A(1Bj:1
6
:>A“:1(B)
6

The given system of equations is
x—-y=3, 2x+3y+4z=17, y+2z=7.
The given equations can be written as

1 -1 0] «x 3

2 3 4lyl|=[17
0 1 21z| |7
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3
That is AX =D, where D=|17
7
=X=A"D
X 2 2 —4|3 12
:>y=l—4 2 —4|17 =l—6
| Z | 6 2 -1 5|7 24
x] 2
=|y|=|-1
| Z | 4
By equality of matrices, we get : x =2, y=—1,z2=4.
x—1_y+1_ x+1 y-2 z-2

33.  Re-writing the given lines, B

Clearly, d, =1—j,d, =—i+2j+2k, b, =2i+3j+k, b, =51+ .

i jk
Now &, -4, =-2i+3j+2k, b,xb,=[2 3 1|=-i+5j—13k
510

. |(a2 —d))b, sz|

b,
|(—2f +35+ 2K).(=1 + 55— 1312)|
=SD.=
N1+25+169
sp- [2+15-2¢|
T 195
9 )
SSD.= units .
\/195
Since S.D.# 0 so, the lines do not intersect each other.
OR
Let L, :X_2 _y—2_z73 =Aand L,: X—2_y=3_z-4 =U.
3 1 1 4 2

= theopgupta.com

The coordinates of random points on these lines are given as, A(A+2, 3A+2, A+3) and

B(n+2, 4u+3, 2u+4) respectively.
If lines intersect then A and B must coincide that means,
A+2=p+2,30+2=4p+3, A+3=2u+4

—h=u ()
PM—du=1 ..(ii)
A—2p=1  ..(ii)

Solving (i) and (ii), we get : A=—1, p=—1.

Putting A =—1, p=-1 in LHS of (iii) : A—2pu=—-1-2(-1)=1=RHS of (iii).
Hence, A and B will coincide and therefore, the lines L; and L, will intersect.

Also, the point of intersection will be (1, -1, 2).
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34,

35.

We have f(x)=sinx—cosx, 0<x <27
= f'(x) =cosx +sinx, f"(x) =—sinx +cosx
For local points of maxima and minima f'(x) =cosx +sinx =0

= tanx = -1

3n In
X :T’Te (0, 2n)

-t 3 =cos3—n—sin3—n=—x/§<0 and, f" In =COSE—SinE=\/E>O
4 4 4 4 4 4

. . 3r . n
- f(x) is maximum at x = m and, minimum at x :T

So, local maximum value f (%] = sin%E - cosngTE =

N
|
|
t\)|_‘
N—
Il
=

And, local minimum value f (%j = sin%c - cosﬂ

1
4 2

Solving y=+/3x and x*+y> =4
We get x* +3x° =4

=x’=1

= x =1 (in first quadrant, x >0)

1 2
Required Area=+/3 jx dx + J‘\/22 —x7dx
0 1

4
i LIRSS
2

: 1 /2

- ﬁ[xz](l) + [% V22 —x* +2sin™ (%ﬂ

2 1

=£+|:2x£—£—2x£:' v

2 2 2 6

= 2—; Sq. units .

SECTION E

36.

(i) As X and Y both have exercised their voting right and X, Yel.

So, (X,Y)eR is true.

(ii) Since Mr. ‘H’ and his wife ‘W’ both have exercised their voting right in the general election.
So, we must have (H,W)eR and (W,H) eR always.

Therefore, the given statement is not true.

(iii) The relation R may or may not be a reflexive relation depending upon the factor whether all
the citizens belonging to set I have exercised their voting right or not.

For example, if Piyushe I did not vote then, we will not have (Piyush, Piyush) € R even if he
has voting right (as he belongs to set I).

So, it is not necessary always for R to be a reflexive relation.

Note that, if (V,, V,) e R then it means both V, and V, have exercised their voting right.

That is, if (V,, V,)€R then, we will surely have (V,, V))eR VV,, V, .

Therefore, R is symmetric.
OR
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37.

38.
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(iii) Note that Mr. Radheshyam did not exercise his voting right although he is eligible to vote.
That means, both Mr. Ghanshyam and Mr. Radheshyame I .
So, we can not have (Ghanshyam, Radheshyam) € R . As R is a relation of those citizens who

exercised their voting right in general election.
Also, since both Mr. Radheshyam and Miss. Radhika did not vote in the general election so,
(Radhika, Radheshyam) ¢ R is a correct statement.

(i) As Z P(x)=1 so, P(0)+P(1)+P(2)+P(3)+P(4)+P(5)+...=1
=02+kx1+kx2+k(6-3)+k(6-4)+0+...=1

=8k =1-0.2

S k=0.1.
(i) P(x<1)=P(0)+P(1)=0.2+(0.1)(1)=0.3.
(iii) P(x>3)=P3)+P(4)+P(5)+...=(0.DB3)+(0.DH(2)+0+...=0.5.
Also, P(x =2)=(0.1)(2)=0.2.

OR

(iii) P(x 21) =P(1)+P(2)+P(3)+P(4) +P(5) +...

.. Required probability = (0.1)(1) + (0.1)(2) + (0.1)(3) +(0.1)(2) + 0 +...= 0.8..
(i) As the company increases < x/- in the annual subscription.

.. Total revenue generated by company, R(x) =3 (300+x)(500—x)

= R(x) =150000+200x — x’

- d
That is, R'(x) =200-2x .
(ii) - R'(x) =200-2x

~R'(x)==2
For R'(x)=0, 200-2x=0 ..x=100
Also note that, R"(100) =—-2 <0 so, R (x) is maximum at x =100.
Hence, maximum earning will be possible when there is an increment of I 100/-.

[R(x)] =200-2x



