Solutions to RMM-DS2/Set-1

>_[o 1]fo 1] [1 o] _
) 4 _[1 0H1 0]_[0 1] !

"

A3 =3I4=34=
3 3 [3 0

(d) |4 = 0—1(-3) +2(-9)=-15
Al = A1
| Al 15
() 2x*—12 =4
= X =38
= x =+2v2
. l-cosx _ k
®) e T3
2sin® =
= lim -k
x—0 4X_2 3
4
L _k
= 23
3
k=2
= 2
(d) Line through the points (3, 1, -2) and (0, 2, 4) is

-3 1 6

x—-0 _ y—zzz—4

DR’sare-3,1,6
If line with DR’s a, b, ¢ makes acute angle with y-axis then b > 0
.. DR’s are <-3, 1, 6>

(), - px)2 = azp2 + b

= ()czfatz)pszcypfb2 +y2 =0

d 2
Degree = 2, as p2 = (_y)

dx
@, 2Zy 5 = Zy,5)
= 2(4p +2q) = 5¢q
= 8p =¢q
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10.

11.

12.

13.

14.

15.

16.

(©)

(a)

(b)

()

(d)

()

(b)
(c)

(b)

- -2 - -
la +b| :‘afb|2
- (G457 = (a-B)
= a +b2+2a b =a +b —2a-b
= 4a-b =0 = alb
I:Fde ()
U/ x+/4—x
. b b
Using property ff(x)dx=f fla+b—x)dx, we get
..(ih)

Adding (7) and (i), we get

M,,

3M,, —24,,

For (3, 5), xX—y
Vectors

A-Adj 4

= ||
= K
= 16K

f dx N dy

*/1—x2 J.«,/l—yz

= sin ' x+sin'y

2f — j+3k
= 2
= t
= -1
= A

’fm+f

21:f31‘dx:[x]3:2
| 1

I=1
= 1,4, =—(4)=—4
—3+8=11
< 01is true
21—j+2l€
=45 —L
v4d+1+4
10: 5. 10
= (2727422
‘(3’ 3773 )
— |A]Tand A7 = |—114‘Ad] 4
~ 4
-4
- 64

= foczx

=C
= {4 —5hj + 615), where ¢ is a scalar.

= 4t,—-1 =5\, 3 =06t
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17.

18.

19.

20.

21.

22.

(c)

f(x) = 1+sinx>0 forx e R.

As0<1+sinx<2

.. Always increasing.

(d) Lineis

x—-2 _ y+3:z—5

-2

DR’s: -2, 3, 0.

(d) Assertion is false, as function neither increases nor decreases in [0, 5].

Reason is true.
Hence, (A) is false but (R) is true.

(d) Assertion is false as ‘/” is not a function on R.

Reason is true.
Hence, (A) is false but (R) is true.

Principal value of sin”! x lies between

uu Ul

sin ' x + sin”! y+sin z

For domain -1 <2x* —5< 1

Given

From (i),

3

0

T
2’2
L, T, 7
2 2 2
sin'x = X sinly==1
2Ty
X =
x=1y=1,z=1
3x—y+2z=3-1+2=4
OR
4 <2°<6
2 <x*<3

x> >2andx* <3

¥ 2 V/2 =5x</2o0rx20 ;x233:>—x/§ <x<y3

, Si

N A | A |
smz,y = smz, z=sin—

-1 o
z=

T
2

2

{1+sinx:(

2x + % € 3rd quadrant

in(2x+2) <
sm(x 4) 0

f'(x) >0 = function increases.

@)
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23.

24.

25.

26.

1 2-3x
) = 3 (1) /T = 223
S (%) Xz_l_x( )+ W

For a point of local maximum or minimum

fx) =0 = x=

w o

-1

2¢1—x<—3>+<2—3x)<1_x)7

J"(x)

(2x/l—x)2
2
"= <
f(3> 0.
o _2 2\ _2V3
..Max1mumatx—3and/<3> 5
OR
3y = ax’ +1
d
3—y = 3ax2ﬂ
dt dt
d
Also 2 _ 2ﬂ
dt dt
= 6ﬂ = 3a)czﬂ
dt dt
= 2 =ax’
Forx =1, 2 =a(l) = a=2
2 _
fsec /;dx = Zfseczt dt Let Jx =1
/x = 1 dx = dt
=2tant+ C=2tan Vx + C 2V x

f'ix) = 3P+ 2x+1
For critical points, 32 +2x+1 =0
D =4-12<0

No solution, as f'(x) # 0 for any x, no maximum or minimum value.

X X
= | ——dx
fx3+x2+x+l f(x+1)(x2+l)
X _ 4 +Bx+C )
D+ ¥+l 24
= x = AP+ 1)+ Bx+ CO)x+ 1)

= A’ +A+Bx* +Bx+Cx+ C=x4+B)+x(B+C)+ (4 + C)

Comparing the coefficients of x%, x and constant terms, we get

A+B =0,B+C=1,4A+C=0 = A=-B=-C=-

N | —
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.. From (7), we get

1.1
1 2
—— dx + d.
2 x+1 fx—i—l *
1 1 1
— dx +—
2fx+1x 4 x+l 2J-)c+l

—%log\x+ 1 \+%log|x2+ 1 |+%tan’1x+ C

27. Let green signals be on D,, D, and D,.

P(D,) = P(D,) = P(D;) = - = =

". Probability of green signal on

28. f cos 2x — cos 2o de =

COS X —cCosa

f x-log(1+ 2x)dx
® 0]

J;)lxlog(l + 2x)dx

3
100 10

two consecutive days = P(D, D, Ds) + P(D, D, D,)

_ 3,3, 707,33 126 46106
10 10 10 10 10 10 1000

2cos’x — 2 cos’a

{Ascos2x=2 cos®x — 1}
COS X — COS O

2f(cosx+cosa)dx =2sinx+2x-cosa+ C.

OR

2
log(1 + 2x)- 2 — X a
og(l +2v)-5 fl+2x 2 &

(4x?—1)+1

X2 1
X ogx+ 1) L[ VT
5 logx+ 1) 4f P

—log(2x+ - —f(zx ~1+ 2x1+1>dx

—log(2x+ 1)- —x +Zf—log|2x+ 1|

2 2 1
%10g(2x+1)—%+£—%10g|2x+1|0

4
1 1,1 1
= |=log3——+——=log3|-[0—- -
ylog3 -2+ 8og][o 0+0-0]
3
= =log3
g ¢
. . 2 dy _  tan’'x
29. Consider the equation, (1+ x )d_ +y=e
X
dy 1 etan 'x
= - =
dx 14 x? 1+x?
1 etan’lx
Here, P(x) = and Q(x) =
1+x° 1+x°
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J- zdx fan”!
1+x :ean X

Integrating factor (I.F.) = e
Solution is (LF)y = f {(ILF) ()} dx
! ' tan”'x
- ot®n x.y _ fetan x, € de

tan 'x .

d
= _y + cos? Y
dx X
dy dv
Lety=ww = —=v+4+x—
Y dx ’ dx

From (i), we get

dv
v+ xZL + cos?y
dx

dv
= X—
dx

2
= fsec vdy
= tan v
= tanZ
X

. _ T

Given whenx =1,y = 7
- tan~
4

.. From (if)

tanZ
X

1+ x
- ftdt
2
t
= —+C
2

1

y = E(etal’l IX)2+C

1 tan!
Lptan'x

> +C-e

OR

==

= 7COSZ v

_ _fﬂ
X
= —log|x| + C

= —log|x| + C

= -logl+C =

—tan 'x

tan'x

Let e™ = = dx =dt

1+x°

is the required solution.

(i)

...(ii)

= —log|x| + 1 is the required solution.

(6)
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30. To maximise Z = 15x + 30y
Subject to the constraints:
3x+y < 12,x+2y<10,x20,y2>0

On plotting inequations, we get shaded portion as feasible solution.

Y
A
12\
10 +
8 4
x+2y=10 6t
C(0, 5)
4 B(E‘E)
5 5
2 4
A4, 0
“.9 t + » X
0 2 4\ 6 8 KNE
3x+y=12
. . . 14 18
Possible points for maximise Z are A(4, 0), B 55 ) (0, 5).
Points Z = 15x + 30y Values
A(4, 0) 60 + 0 60
51218
55 42 + 108 150
(0, 5) 0+ 150 150
. . 14 18 . . . .
Maximum value of Z is 150 at C(0, 5) or B 55 ) Maximum Z is for any point on line segment BC.
OR
To minimise Z =2x+y

Subject to the constraints

x23,x<9,y>20,x—y20,x+y<14
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31.

EG,

x
w
x

Q

REGEEEEEEEEEEEEEEEEREEEERSVARES ]
R D AEGELEEEEEEE NCEEPEEEEEE Tl

®
L

©
o

, %B(g 0)

o)

On plotting inequations we notice shaded portion is feasible solution.

Possible points for minimum Z are A(3, 0), B(9, 0), C(9, 5), D(7, 7), E(3, 3).

2 4 6 8 10

12

Points Z=2x+y Values
A3, 0) 6+0 6 < Minimum
B(9, 0) 18+0 18
c(, 5) 18+5 23
D(7,7) 14+7 21
EB3, 3) 6+3 9
Z is minimum at A(3, 0) i.e. x = 3,y =0.
Minimum value Z = 6
Given y= s (D)
— d_y _ acos’x __ —d _ -y
dx 1-x* 1-x°
d
N -2 2oy [From (i)]
dx
On squaring both sides, we get
dy \?
! (_) _ 22
(1-x)(==) =
Differentiating both sides w.r.t. x, we get
dy d° dy \? d
(l—xz) 2_y_y —2x-<—y) = a2<2y-—y>
dx g2 dx dx
d d d
- - 2 _2-0 (On dividing by 2—y)
dx? dx dx
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32.

33.

Given curves are x* =y and y = x + 2.

Plotting the curves we notice we have to find the shaded area. Y
A yex+2
Eliminating y, we get
¥ = x+2
= X-x-2 =0
= (x-2@+1) = 0
= x = 2orx=-1
X
1 2

-1 0
Area = Lz yAde+£1yOde

= J-_;l(x+2)dx+£01x2dx

2 —1 310
= 2|+
2 5 31
1 4 -1
= ([==-2|-(=-4 —|—=
(3-2)-(5-4)+o (3>]
— i+2+l:M:isqunits
2 3 6 6

Given relation R = {(a, b) € N x N : a is divisor of b}
Reflexive: Leta € N, (a, @) € R = a is divisor of a, which is true.
Hence, reflexive
Symmetric: Let for a, b € N, (a, b)) € R = a is divisor of b.
This may not imply b is divisor of a e.g., 3 is divisor of 15 but 15 is not divisor of 3.
.. (a, b) € R may not imply (b, a) € R.
Hence, not symmetric.
Transitive: Let for a, b, c € N
(a,b) € Rand (b,c) € R

= agisdivisorof b = b=ka,A €N
and b is divisorof ¢ = c=ub,p e N

c=pa)=Awa, A, p € N
= ais divisor of ¢ = (a,c) € R
as (a,b) € R,(b,c) e R = (a,c)eR

Hence, R is transitive relation.
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OR

Given f: R — R, defined as fx) = 2x
x“+1
Let for Xy, X, € R,

X

faep=firy) = —=

2
x; +1 x5 +1

2 _ 2
XXy X = XX X,
xlxg fxlez +x,-x,=0
X x(0 —x) + 1(x; —x,) = 0
(¢, = x)(1 —xx,)=0

X, =x, or x1x2:l

L

So flx,) = flx,) is possible if x,x, = 1

eg,letx, =2andx, = %

1

2 9 )
f(x1): —,f(xz) == ==
> L +1 >
- fix,) = fix,) does not imply x, = x, 4
Hence, not one-one.

Let for y € R (co-domain), there exists x € R (domain) such that y = f(x).

= y == = x2y+y=x
x+1
= w—x+y =0
1+4/1- 47
= X = —,
2y

Here for y = 0 € co-domain, there is no value of x € R (domain) i.e., for 0 from co-domain there is no
preimage in domain. Hence, not onto.

1 2 0
34. Given matrix is A=1|2 -1 =2
0 -1 1
At = Ladi4
[A]
1 2 0
4 = |2 -1 2|=1(3)-2(-2)+0=1%0
0 -1 1
3 2 21" [3 2 -4
Adj4 = |2 1 | =12 1 2
-4 2 3 2 1 3
173 -2 -4 -3 2 -4
A’1=T2 1 2(=]2 1 2 (i)
. . 2 1 3 2 1 3
Given equations are
x—2y =10
2x—-y—-z = 8
2y+z =17
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35.

Matrix equation is

2 -1 ||y =8
0 2 1|z 7
AX = B

Solution is X = (4')'B

= 4B
-3 2 4| [10
=12 1 2|8
2 1 3| |7
-3 2 2|[10
=2 1 1{|8
-4 2 3||7
x -30+16+14] [ 0
yl =1 20+8+7 [=]|-5
z ~40+16+21| |-3

= x=0,y=-5,z=-3is the solution.
Let the line passing through the point (2, — 1, 3) is

ro=Qf = j 430+ )\ (af +b] +ch)
If line (i) is perpendicular to the lines

F=Gr B+ -2+ k)

and Fo= = -3k + (i + 2] + 26)
then (ai +bj +ck)- (21 =2j+k) =0

= 20—-2b+c=0

and (ai +bj+ck) (+2/+2k)=0 = a+2b+2c=0

a -b c a b

e.—=—=

_ _ - c
42 4-1 4126 376

=a:b:cis—-6:-3:6o0r2:1:-2

From (i), line is ro=Qi— 430+ )@+ -2k

Point through which line passes (2, —1, 3) and DR’s of the line are 2, 1, -2.

-2 _y+l -3

. . .Xx
.. Cartesian equation is =
d 2 2
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OR

Given lines are

;= [ +2]— 4k +1(27 +3] +6k)
and r =30 3] - Sk +(4f + 6 +12k)
Here,

a =i+2j—4k, b = 2i +3j +6k
and @, =30 +3j -5k, by = 4 + 6] + 12k

We notice gl and Z; are parallel vectors as 2_3_6 or _; E; =0
4 6 12

.. lines are parallel.

—

ay—a, =30 +3j—5k—i-2j+4k

=2+ -k
bx(a,—a,
The shortest distance = M‘
5]
S LA A )
bx(ay-a)=2 3 6|=-9+14j—4k
2 1 -1
, |9 + 14 — 4k|
The shortest distance = | ————
|2 + 3] + 6k|
_ /8L+196+16 _ Y293 .
v4+9+36
2 2 1
36. P(4))= 3 P(4,) = 5 P(4,) = 3
E : Seed germinates
45 60 35
P(E/A))= ——, P(E/A))= ——, P(E/A,) = —
(E4) = Tog- PEA) = 150~ PEA) = 754
. _ _ 2,45 _
(i) P(chosen 4,)=P(4,) P(E/A)) = 3 X T00 0.18
(if) P(randomly chosen seed germinate) = P(d,) P(E/A)) + P(4,) P(E/A,) + P(43)(E/As;)
_2,45 2,60 1. 35

+ +
5 100 5 100 5 100
=0.18+0.24+0.07=0.49

P(4,) P(E/4
(iii) P(A,/E) = (4:) P( . 2) _024 _ 24
P(Seed germinates) 049 49

OR

P(4;) P(E/4;) 007 _1
P(Seed germinates) 049 7

(iii) P(4,E) =

Mathematics—12
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37. (i) Volume, V= mnrh

Surface area, S = 2nrh + \
= 751 = 2nrh + W
2
= 75 =2h+r? = h= 12T
2r /—
75 —1* T
V==L |=Z[75,_,3
| = 3 [75- — ]
i av _n 2
(i) o (75-3+7)
v,
dr
= 32 =175
= ” =25
= r=>5
2
(if) (;:2/ = §(76r) =3mr
2
d 12/ =151 <0
dr r=5
.. Volume is maximum for » = 5.
OR
(iii) Vo = %[75 x5 (5)]= %(375 ~125)
= % x 250 = 1257 cm’
2
Also h:75—r =75_25=&=5=r

2r 10 1

= h = r for maximum volume.
38. (i) 4(,1,2),B(0,4,1),C(3,2,1),D(1,1,1)
AB = 3i+3)—k

AC = j—k

1 —
Area (AABC) = E\AB x AC |

I I B )
ABxAC =|-3 3 -1|=-2-3-3k
0 1 -1
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Area = %\—21¢73}'731€|

- %\/4+9+ :%«/22 sq units

(ii) AB = —3f+3j—l€
BC =3 -2j
BD =i-3j

AB + BC + BD =i-2—k
|4B + BC +BD| = |i —2j - k|

=/1+4+1=Y6
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