Solutions to RMM-DS2/Set-2

d 3x1
1 1 1+ cos©
b 1 1+sin 6 1 = 1(sin ) — 1(0) + (1 + cos 0) (-sin 0)
1 1 1
= sin 0 — sin O — sin 6 cos O = —sin 6 cos O
|
= —— sin 20
> sin
Now, -1 <sin20<1
- 1o snoe<d
2 2 2
So, maximum value of given determinant is %
x+3 =2
A =
@ As, 3x  2x 8
= 2x* +6x—6x = 8
= =4 = x=+£2

As, x € N, so we take x = 2.

(a) Since f'is continuous at x = 1,

lim f(x) = lim_fix) = A1)

=X lim (4) = lim (k) = k(1)
x—1 x—17
= 4 =k=k = k=4

(b) Let (I, m, n) be the dc’s and (a, b, c) be the dr’s of the line passing through points (3, 2, 5) and (1, 3, 9)
As, line makes an acute angle with x-axis, so /> 0.
Now, dr’s of a line are always proportional to dc’s.

Now, [>0=a>0
. dr’s of the given lineare 3—1,2-3,5-9)1e. (2,-1,-4).
(b) order =2, degree = 1
Product=2x1=2
(b) As (1, 2)does not satisfy inequation 3x > 5.
> > >0 > > >V
(d) As 12¢ +a +b]| =(20+a+b)
= (23+;+3)’(2Z+;+3)
= 4| ZP+|af+|5F+4c-a+2a-b+4b-c

=4+1+1+0+0+0

=6
= \2Z+;+Z\ =6
_ 1), _x
© ﬂx)—f<x+x>dx—7+log|x|+C
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10.

11.

12.
13.

14.

15.

16.

17.

18.

19.
20.

(d)

(a)

(©)
()

(c)

(©)

(a)

(c)

(@)

(a)
(a)

As for skew-symmetric matrix, a; =—a; Vi,j—>a=0anda=-7

.. No value of ‘a’.

Zy =Z,+Z.+2
= 3a+5b =2a+b+7b+2
= a=3b+2
Vector component of r along z-axis = -3 k

If 4 is a skew symmetric matrix of odd order, then |4| = 0.

So, 4| = x =0. Then (2024)" = (2024)° = 1

P(4 A B) = P(4)+ P(B) — P(4 U B)
=04+03-05=02

P(A N B) = P(B)- P(A4 N B)
=03-02=0.1

2

7
The differential equation is Y2 y=x
dx x

d
Comparing with d_y + Py=0,
X

we get P:%andQ:x

Integrating factor =

On evaluating the determinant,

e

elogl x?

[ras _ J5 _ piogis

_ 2
=X

A=1aP15l-( -5y
= [aFIBF ~ a7 ] cos 632
= 4 FI5F ~1aF |5 cos’
= 47 5 sin*@

= {|a[ |5 sin 6}

= lax5f

Let “x’ be the side and ‘4’ be the area of the equilateral A at any time ‘¢’.

dx

-> >

(axb

)2

— =2cm/s
dt
Now, Azﬁxz d—Azﬁx'ﬁ
4 dt 2 dt
dA :ﬁxmxz:loﬁcmz/s
dr . -1o
As, cos’a + cos’B + cos’y = 1

l+cos20 l+cos2p 1+cos?2y
+ +

2 2

2

= cos 2o + cos 2P + cos 2y = -1

Both (A) and (R) are true and (R) is the correct explanation of (A).
Both (A) and (R) are true and (R) is the correct explanation of (A).
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21.

22.

1
.1 -1 T 1 T
Sm +2tan (1)=—7F+2 - —=—

log(Vx—a++vx->)

log 2

y=log,(Yx—a+vx—b)=

b1 1 . ! 1+ ! ‘1
dc  log2  (fx—ag+yVx-b) [(2¥x-a 2¢¥x-b
1 1 1{¢x—b+¢x—a}

log2 (/x—a+Vx-b) 2| Vx—avx-b
_ 1
2log?2 (m‘/E)
OR
y =log(log x*)
Differentiating w.r.t. x both sides,
N 12'%'2)(: 2 2
log x* x x log x
- y = 2 _ 1

x-2logx xlogx

Differentiating again w.r.t. x both sides,

xlongO—l{xX%+logx}

—(1+1logx)
Yo = > = 2
(x log x) (x log x)
23. Consider function f(x) = X

= J'(x) =2x

For increasing function, f'(x) =0

= 2x2>20 = x>0

For decreasing function, f'(x) <0

=

2x<0 = x<0

So, fincreases on (—oo, 0] and decreases [0, «) . Hence function is neither increasing nor decreasing on set of real numbers.

We have,
=
For critical points,

=

=

So,

CaseI:When0<x<%i.e.0<3x<5

In this case, we have

=
=

.. fix) is increasing on (0, %)

OR
f(x) = sin 3x
f'(x) = 3 cos 3x
f'x) =0
cos3x =0
3n
3y =L 21
YT
x=Land L
6 2
i
cos 3x > 0
3cos3x >0
S'x) >0
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Case II: When%<x<%i.e.%<3x<377T

In this case, we have

cos3x <0
= 3cos3x <0
= S'x) <0
.. fix) is decreasing on (%, %)
24, [ sin x-sin 3xdy = % [ @sin 3xsin x)d
1 _
=3 f (cos 2x — cos 4x) dx
_ 1[sin2x  sin4x L C
20 2 4
-1 sin 2x — lsin4x+ C
4 8
25. Let r be the radius, ¥ be the volume and S be the surface area of the sphere at any instant ¢.
714 3
— =3 /
” cm’/s
= i<inr3> —3 = 4P
de\3 dt
= ar_ 3 (0
dr 4’
Now, S = 4n?
das dr _ 3 _6 .
= E =8r E 8nr 47U,2 = 7 [uSlng (l)]
as| _6 52
al 2 3 cm/s
2%. | L dx
cos(x + a) sin (x + b)
B 1 J‘cos{(x+a)f(x+b)}
cos(a—>b) / cos(x+a)sin(x + b)
B 1 fcos(x+a)cos(x+b)+sin(x+a)sin(x+b)
cos(a —b) cos(x + a) sin(x + b)
_ ﬁf{cot (x +b) + tan (x + a) b dx

=1 [log |sin (x + b)| + log |sec (x + a)|[] + C
cos(a —b)

27. Let S be the sample space.
§=1{1,2,3,4,5,6}

So, n(S) =6
A : number obtained is even.

A=1{2,4,6}
So, n(A4) =3
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28.

A
So, puy="D =31
n(S) 6 2
B : number obtained is red.
Now, B={1,2,3}
So, n(B) =3
3_1
PB)=2==
B)=<=3
Now, ANB={2} =>nAdnB)=1
ANB
P(ANB)= u _1_1
n(S) 6 6
As, P(4 "N B) #P(A) - P(B)
So, events A4 and B are not independent.
= f’tix SIMX (D)
0 1+sinx
Using property fo f(x)dx = fo fla—x)dx
= n(n—x)'sin(n—x) i
0 l+sin(m—x)
_ fnnsmx—.xsmxdx ...(ii)
0 1+sin x
2= 0% dx [On adding (i) and (ii)]

x  sin x (1—sin x)

0 (1+sin x) (1-sin x)

nfn(sec X tan x — tanzx)dx
0

*nfn(secxtanxfsec2x+1)dx
0

u

T|sec x —tan x + x

0
n[(sec T —tan m + 1) — (sec 0 — tan 0 + 0)]

2[=7n(-2 +m)
s b
== (n-2)=n|l=-1
= 1 2 (m-2) n(z )
OR
i .
Let I=f0 log(1+ tan x)dx ()
— % n_ . . [a _ (a B
= IfJ;) log 1+tan<4 x)dx [using property : fo f(x)dx Jof(a x)dx]
1—tan x
= = f 1+tanx
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29.

=

Adding (i) and (i), we get

We have,

Let

.. From (i), we get

=

On integrating both sides,

Consider equation

Let

From (i), we get

(3 2 )
1—f0 log(71+tanx>dx ...(ii)

T

21=ff

21 = ff[log(l + tan x) + log 2 — log (1 + tan x)]dx

log(1+ tan x) + log(m> dx

21 = log 2fzdx
0

I

2I=1log2 x| x
0
21=T1og 2
4 %%
T
= —log 2
g 8
dy _y( y ) :
E = ; 10g;+1 (l)
_ dy _ dv
y=wmw = —=vtxi—
dx dx
av -~
vitx— =v(logv+1)=viogv+v
dx
xﬂ=vlogv
dx
dv _ dx
vlogv X

fvligvdv - f%

log |log v| = log |x| + log |C| = log |log v| =log |Cx| = log v =xC

log(%) = xC is the required solution.

OR
d
xey/x—y-i-x—y =0
dx
d
xay =y—xe™
dy _ y x .
E—;—ey (l)
d
Y= =>— :v+xﬂ
dx
vix =y
dx
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30.

= av __
X e
= iy =&
X
On integrating both sides,
S [dx
J'e dv f P
e*V
= — =—loglx| + C,
L _
= — =loglx| - C,
e
- L jogp+C
yix g
e
= &Mlog x|+ C] =1
To maximize, Z=3x+y

subject to constraints,
x25y21,x+y-8<0,x>0,y>0

On plotting the inequations on graph, we notice shaded portion is
feasible solution.

Possible points for maximum Z are A(5, 1), B(7, 1), C(5, 3)

Corner Points | Z=3x+y | Values
A5, 1) 15+1 16
B, 1) 21 +1 22 < Maximum
G, 3) 15+3 18

oo Zis maximum at B(7, 1)ie.x=7,y=1.

Maximum value of Z = 22.

OR
YA
To minimise 100
Z=5x+ 10y 90
subject to the constraints 80

x20,y>20,x—-2y>0,x+y>60,x+2y <120

70
Plotting the graph of inequations, we notice shaded portion %
is feasible solution. Possible points for minimum Z are

{where C=-C,}
Y
A
104 Ax=5
™
6 .
4 .
C(5, 3)
T %B(% 1 1
< >y =
1 A(5|’ 1) ! \J ! >
1 1 T 1 » X
o 2 4 | 6 8 \_ 10
XxX+y=8
+ — =
*QJ/\\ x—2y=0
+x 720
J/\\
1
o (60, 30)
D(40, 20)
B(120, 0)
A(60, 0) X

A(60, 0, B(120, 0), C(60, 30) and D(40, 20) %0
Corner Points | Z = 5x + 10y | Values “
4(60, 0) 30040 | 300 | < Minimum >0
B(120, 0) 600 + 0 600 20
C(60, 30) 300 + 300 | 600 10
D(40, 20) 200 +200 | 400 5

10 20 30 40 50 604 70 80 90 100 110 120%

". Z is minimum at 4(60, 0). Hence, for x = 60 and y = 0, Z is minimum.

Minimum value of Z = 300.

)
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31.

32.

We have, y = e'(sin x + cos x)

Differentiating both sides w.r.t. x, we get

dy
dx
dy

=
dx

Again differentiating w.r.t. x, we get

dzy
dx?
d2
- 4y _ (dy
i dx
& d
= ar _ Z—y +2y=0.
i dx

Given curves are :
and

Put y = mx from (i) in (i), we get

From (i),

So, point of intersection of (¢) and (i7) in 1st quadrant is 4 /—’
1+m?> Y1+ m?

- )

= ¢" (cos x — sin x) + &* (sin x + cos x)

=¢" (cosx —sinx) +y

x . * dy
—— =¢ (cosx—sinx) +e (fsmxfcosx)er—
X

| -

LY
dx
y =mx(m > 0)
x2+y2:4

X+ mi =4
(L +m’) =4

2

x=

V1i+m? X<

2m

V1+m?

2 2m ) 4

y=

On plotting the given curves on graph, we notice that area of shaded region is to be found.
: Area(OAB) = ar(OAL) + ar(LAB)

2

2

4-x*dx =

2

V14+m

V1+m? 2
= fo mxdx-&—f N
V1+m?
2
21
o | e | X g2 At X
N 2 2 2
1
mo_ A0+ 2sin (1)) -
2 1+m?
= 2m2+2x£— 2"12—2sin’1
1+m 2 14m
= 2sin!
=
-

As, m >0, so we take m = 1.

1
4 s —
4 — +2-sin
V1+m? 1+ m? <v1+m2)}

|
|

—_

V1+m?

1+m?

T
2

r = sin’I; =T
2 V1+m? 4

1 sin(ﬂ) -
+m? 42

v1+m2:ﬁ = 1+m?*=2 = m*=1 = m==I

+

—_—
~——— —

—_—
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fi) = 5x*+6x—9

N
For one-one: Letx,x, € R.

Then, fix) = fix,)

= S +6x, -9 = 5%+ 6x, -9
= 503 —x3) + 6(x, —x,) = 0

= (¢, =x,)(5x; + 5x, +6) =0

Now, x, x, € R . Sx, + 5%, +6#0

Hence, X, —x, =0

= X, =X,

f is one-one function.

For onto: Let 5x +6x—9 = y
= P+ ec—(9+y) =0

—6+ .4/
= X = o+ 36;:)20 O+ (Using quadratic formula)

—6+4/36+180 + 20y
= X =

10
_ —6+2y54+5y
10

Here % € R" but % ¢ R (Rejected)

fo) =
_ (54+5y+9—6./54+5y>+6(,/54+5y3) o
5

5
6345y —64/54+5y +6,/54+5y —18—45
5

5(‘/54+5y—3>2+6<«/54+5y—3)9
5 5

fis onto

Hence f is a bijective function.

OR
R={(@a,by:a-b++Y5cSanda,b e R}
For reflexive: Leta € R
Now, (a,a) € R
= a-a+V5 =/5¢€S
R is reflexive relation.
For symmetric: Leta, b € R

Takea = v5,b=1.

Now, a-b+y5 =v5-1+y5
=2/5-1€e8§
But b-—a+v5 =1-V/5+/5=1¢8

Mathematics—12

©)



34.

(b,a) ¢ R
R is not symmetric relation.
For transitive:
Takea=1,b=+v2,c=+5
Now, (@,b)e R = 1-vV2+/5 ¢S
And (b,c)eR = V2 -V5+/5=V2¢€S§
But(a,c)eR,asl—ﬁerFS:leS

Given relation is reflexive but neither symmetric nor transitive.

(1 2 -3
Consider A=13 2 =2
2 -1 1
1 2 -3
Al =13 2 =2|=1(00)-2(7)-3(-7)
2 -1 1
=-14+21=7=-0

So, A7! exists.

Let Aij be the cofactors of a; in |4]. Then,

Ay =2 0)=0,4,= 1) (D) =-7,4,,= 1) (-7) =7
Ay =D D =1,4, =D (D =7,4,=(1] (5 =5
Ay =D =24, =1 () =-T,4,=(1)° (4) =4

4

o -7 -7 0o 1 2

Now, Adj4 = |1 7 5 \\=|-7 7 7
2 -7 4 |-7 5 -4
0o 1 2
at = Lagu=L7 7 ()
| Al 7 4
Consider equations =15
xX+2y-3z=6
3x+2y-2z =3
2x—y+z=2
Corresponding matrix equation is,
1 2 =3||x 6
32 2yl =13
2 -1 1]z 2
= AX =B
Its solution is X = 4"'B.
1'0 1 2|6
= X=Z1-7 7 |3 [from (7)]
-7 5 4|2
X 0+3+4 7 1
- vl = %4z+21—14 =%—35 ~|-s
z | 42+15-8 -35 =5

= x =1, y=-5,z=-5 is solution of the given system of equations.
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35. The given equations of lines are :

x+1_y+2_z+5: .
3 - s 7 A (say) (D)

B 4
x12:y3 2254:u(say) (i)

The coordinates of any general point on line (i) are given by (3A — 1, SA — 2, 74 - 5).
Also, the coordinates of any general point on line (i7) are (1 + 2, 3pu + 4, Sp + 4).

If lines intersect, then for some values of A, u they represent the same point.

ie. 3L —1=p+2 = 3h=p+3 ... (iif)
Sh=2=3u+4 = 5A=3u+6 (iv)
TL-5=5u+4 = TA=5u+9 ..(v)
Solving (iii) and (iv) we get
A= % and p = —%

Substituting the values of A and p in (v), we get

2=—E+9:>2=2 true

4 4 4 4
3

Hence, for A = 1 p= %3 lines intersect.
_ 3. 3.
Substituting A = 7 in (i) orpu= 7 in (ii),

- = 1 5 '. . bl b .
Coordinates of pOll’lt of intersection are < 5 2; | ) Le., ( )

4
OR
The given equation of line ‘7 is, P2, -1, 5)
x=11_r+2 z+8
10 -4 -11°

- +2
Log X-ll_¥+2_ z48

0 -4 -1l « | .
= x=10A+11,y=—4r-2,z=—111-8 11 yE2 res
Suppose the coordinates of any general point on the line ‘I’ is (10A + 11, —4A — 2, 111 - 8). 10 -4 11

Let N be the foot of the perpendicular drawn from the point P(2, —1, 5) on the given line ‘/’.
Suppose the coordinates of point N be N(10A + 11, —4A — 2, —111 -8).
Now, dr’s of line ‘I’ are <10, — 4, — 11>
Also, dr’'s of PN = <10A + 11 -2, 4A -2+ 1,-11A -8 - 5>

<10A+9,-4A—1,-11A—- 13>
As, PN is perpendicular to line ‘/°, then

10(10A+9) —4(-4r—1)—11(-11r—-13) = 0
= 100L +90 + 16A +4 + 121A+ 143 = 0
= 2370 = =237 = h=-1

Now, we will put A =— 1 in the coordinates of N. So, coordinates of the foot of the perpendicular drawn from the point P

on the given line ‘I’ is
NE=10+11,4-2, 11 - 8) i.e. N(1, 2, 3).
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Length of perpendicular, PN = \/ (xy — xl)2 +(, - yl)2 +(z, — 21)2

= /-1 (1-2)2+(5-3)?
=v1+9+4

= v 14 units
36. (i) As, SPX) =1

= p+2p+2p+p+2p+p2+2p2+7p2+p=l

= 102+ -1=0 = (10p-1)(p+1)=0
= 10p—1=00rp+1=0
= p= % or p =—1 (rejected)
(i) P(X>6) = P(7)+ P(8)=2p*+ Tp*+p
9 1 19
=9l +p=—t—=—""=0.19
PP~ 700 T10 100
(iii) Required probability = P(3) + P(6)
2 1
=dp+pt=2t 4~
T T
=2l o
100
OR
(iii) Required probability = P(2) + P(4) + P(6) + P(8)
=2p+p+p +Tp° +p=8p° +4dp
_ 8 4 _ 48 g
100 10 100

~

37. (i) Length = (18— 2x) cm, breadth = (18 — 2x) cm, height = x cm
(if) Volume V = length x breadth x height = x(18 — 2x)* cm®
(iii) As, V=x(18 —2x)

AV _ (18 - 2x) (-2) + (18 — 24)?
dx
— (18— 2%)(18 — 6x)
. N v
FOI‘ maximum Oor minimum VOlume, _— =
X

- (18— 6x) (18— 2x) = 0
= x=3orx=9

Now, x =9 is rejected as length and breadth becomes 0 for x =9.

&>V
Now, S = (18 = 2x)(=6) + (18 = 6x)(-2)
dx
&>V
: =(18-2x3)(=6)+(-2) (18 —6x3)=-72<0
dx x=3
.. Volume is maximum at x = 3.
OR
(iii) Maximum Volume = 3(18 — 6)> = 432 cm®
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38. () BC = Position vector of C — Position vector of B
= ﬁ:(i+5j’—2/€)—(73f+6j‘+8/€)
=4 — j-10k
unit vector along BC = %
|BC |
410k 4 . 1 . 10 ;
= = P j—
v16+1+100 117 V117 117
(i) BP =px.of P—p.v. of B= (-2 + 3] + 7k) — (=37 + 6 + 8k)
=i-3-k
5;=p.v.ofpr.V.ofC=(725+3]'+7l€)7(f+5]'72l€)
=3/ -2/ +9%
_ _BP-CP__ 3+6-9
cos0 = ———=
|BP|lcP| Y1+9+1V9+4+381
6 -6
= cos O = =
J11/94 V1034
- oo (7o)
= cos
1034
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