Solutions to RMM/Set-3

L. (d)

2. (c)

()

=

©®)

9. (a)

Lety=sin"'yx—1

-1 <yx-1<x<1
= 0< yx-1¢<1
= 0<x-1<1
= 1 <x<2

x €[1,2]

. (b) Direction ratios of line through the points (I, - 1,2) and (3,4, - 2) are <2, 5, 4 >.

Direction ratios of line through the points (0, 3, 2) and (3, 5, 6) are <3, 2, 4 >.

Now aa,+bb,tcic, =3x2+2x5+4x(-4)=0
.. Lines are perpendicular.
5. (@) 6. (a)
x =sint = % = 2sintcost = sin (2f)
2 dy . .
y=cost = i -2 cos tsin t = —sin (2¢)
dy

dv _ dr _ —sin2Q0) _

" dx dx sin2 (2f)
dt
[x] represents greatest integer function less than or equal to x

. x — [x] is defined at all integral points.
Now f(x) = x — [x] is defined at all integral points
Consider ‘n’ be any integer.

LHL = lim f(x) lim x - [x]

X—n X—n

= lim x — lim [x]

=n-(n-1)=1
RHL = lim f(x) = lim x - [x]

x—n"

= lim x — lim [x]

x—n' x—n"

=n-n=20

lim fv) # lim f(v)

x—n'

= f(x) is not continuous at x =n

ab

15 |

Q- jH+k)(+27+2k)
) Jitd+a

2-2+2 _2
3 3

Projection of @ on b =

1 Mathematics — 12

{asx»n‘ }
=kx]-(n-1)

(asx —>n* = [x] > n)



10. (¢)

11. (c)

12. (a)

13.

14.

15.

16.

17.

18.

19.

(©)

(d)

(a)

(©)

(©)

(d)
(@)

b 4
X TV =X - 3x
&y _ o
= & " x ¥ 3
Comparing with standard form of linear differential equation, i.e. — + Py = Q, we get
e S P
P e O=x -3
dx 1
Now, IF = efP ef x
_ eflog [x] — L
X
3 2P
Required area = f xde = || = 2 sq units
0 20 2

as 1=f5—1 dx:J'E—cosx dx
0 1++tanx :

Using property: foa Jfx)dx = foa fla—x)dx

CcoS X ++/sin x

n/2
I = dx
)
cos x) + sm )
f vsinx __ ¥sinx
lx
sinx + v cosx
Adding (i) and (if), we get
_ /2 _ w2 _ E B _ E
21—f01dx (357 =3 -0=1=1%

4
From graph area = fo Jy dy

J‘esl'ﬂxcosxdx — fd(eslnX) — esmx + C

assin6=|zxg|= L =l:6=z
lall6l  V2-v2 2 6
P(4n B) = P(4)+ P(B)-P(4 U B)
=04+03-05=02
P(A nB) = P(B)—P(An B)
=03-02=0.1
4\ P(ANB) B\ PAANB)
as, Pl = |=——-— <—> =
( ) P(B) A P(A)
fo) = M -5x+5 = f'(x)=2x-5
Now, f)y=5 = 20.-5=5 = A=35
So, A is false.
But, R is true.
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20.
21.

22,

23.

24,

(c) Assertion is true but the reason is false.

As, (1 +sin?x)dy + (1 +)?) cos x dx =0

1 _ COS X

= 1+y2dy— _<1+sin2x>dx
d —

- f ly f cosx

1+ y2 1+sin®x
= tan'y = —tan '(sinx) + C ..(d)
When x = E,y=0 then from (i), 0 = i =T

2 4 4

Substituting C = % in (i), we get

N 1, I . .
tan"'y + tan'(sin x) = 1 as the required solution.

Let A be the event, when sum of 9 appears on both dice.
A={3,6),(4,5),(54)(6,3)}
Let B be the event, such that second die exhibits prime number.
B =1{(1,2),(2,2),(2,3),(2,5),(1,3),(1,5)
(3,2),(3,3),(3,5), 4. 2), 4,5),(5,2)
(4,3), (5,3), (5, 5), (6,2), (6, 3), (6, 5)}
Now, AnB=1{(4,)5),(6,3)}
.. Probability of getting 9 as the sum when second die exhibits prime number is given by,

2

<£> _PdnB) _36_2_1

B P(B) 18 18 9
36

Given R = {(1, 1), (2, 2), (3, 3), (1, 2), (2, 3)} definedon R : {1, 2,3} —» {1, 2, 3}
For reflexive: As (1, 1), (2,2), (3,3) e R.

Hence, reflexive

For symmetric: (1,2) e R but (2,1) ¢ R.

Hence, not symmetric.

For transitive: (1, 2) € R and (2, 3) € Rbut (1, 3) ¢ R. Hence, not transitive.

(a) Here, 31: 3f+5j+l€andE;:f—2}+3l€
bby,=3-10+3=-4
‘E’: V9+25+1 =435
|6, = /1+4+9 =114
Let 6 be the angle between the lines
coso - | 22 =’ —4 ‘ZNE:ZJE
15,]|5,|| 1/35/141 7x10 35

0= cosl(—zm |
35
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OR
(b) We have equation of line

5x-3=15v+7=3-10z

U R A
N 5 _ 15_° 10
1 11
5 15 10
3 (_l) 3
= i = ’ 15/ _ ~ 10 =\ (say)
1 T 1 g
5 15 10
_ 1 7 1
= x= =——

Equation of line in vector form

v = (%+%x>i+<—%+% )ﬂ(%—%x
= ro= %i—%ﬁr%#ﬁ»(%ﬁr%ﬁ—%é)
4.0 0 4 0 0
25. (a) A=10 4 o|=4=|0 4 o|=64
0 0 4 0 0 4
ladj A| = |A]* = (64)* = 4096
OR
(b) oy =10 o
= [x-2 0]=1[0 0]
= x-2=0=>x=2
26. (a) We have, fee) =x* =327 + ax + 10

Differentiating w.r.t. x’, we get
fl(x) =40 — 64x + a
ATQ atx=1,f'(x) =0, so
0=4(1)°-641) + a
= 0=4-64 +a

= a =60
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OR

y=2+ 9% + 12 -1

Differentiating w.r.t x’, we get

dy 5 g2
—o =68 18+ 12 = 607 + 3¢+ 2)

=6(x + 2)(x + 1)

Intervals Sign of f'(x) Nature of f

(=0, =2) +ve Strictly increasing
(-2, -1 —-ve Strictly decreasing
(=1, o) +ve Strictly increasing

- In (=2, -1), f’ is strictly decreasing.
27. Putx=sin4,y=sin B=> A =sin"'x, B=sin"'y

= 1—x% = cos 4, 1—y2=cosB
Now, y«/l—)c2 +x«/1—y2 =1
= sinBcosA4+sinAdcosB = 1
= sin (4 + B) = 1:A+B:sin’l(1):g
= sin' x +sin’'y = %
Difterentiating both the sides w.r.t. x, we get
1 + L ﬂ =0
1— 52 /l_yz dx
d 1-5°
= i AP 4
dx 1— %2
28. f:R— {3} > R— {1} such that
_ox=2
="
One-one
Letx, x, € R— {3} such that
X - X, =2
Sx) = fx) = =
x-3 x,-3
= XXy —2x,—3x;+6 = xx,—2x;,—3x,+6
= X = X, DX =X,
= fis one-one.
Onto
Let y:f(x):x;2
x-3
= xp-3y=x-2 = xy—-x=3y-2
3y-2
= xy-1) = _3)1—23)6:—1
3y-2
3y -2 . P2
Now, fx) = i -7
y-1, 3y—-2 3
y—1
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Sign of f'(x) for
different values of x



3y—2-3y+3

3y—2-2y+2 y
T:y

3y —
So, fory e R— {1}, Ix=
y_

2
€ R— {3} such that fix) =y
= f'is onto.

Hence f'is one-one and onto.

2 2
29. (a) Wehaved? + 92 =36= X 12 =1
9 4

Required area A = 4 area of OABO

= ax 2 Vo Pa=2 Vo Pax
3Jo 33
3
_ 8xv9-x* 9 . (x
3 ——FF— + —SIn ?
2 2 A
_ %[m%xm—l(l)-o]
=824z = 67 sq. units.
3 2 2
®) N Y
< A A
+
\ 54
4T A
3_-
N . /
4 -3 2 4 O
" (32]
| 1}
1 x
v v \/
Y/
f3|x—2|dx = fzf(fo)dx+f3(x72)dx
-3 -3 2

fj(Z—x)dx + L3(x—2)dx

2 3

2
pJ e R ]
X 71, > x2

[(4—2)—(—6—%>]+ (%—6)—(2—4)]
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30. (a)

©®)

21 9-12
= 2+
+ 3 + ( 2 >+2
—o+ 2l 3 04 B oyio-13
2 2 2
08 X +1
Lety =x"“** +
x* -1
On differentiating both sides w.r.t. x, we get
dy _ d ooy, d (¥ +1 .
= = Z(xFeo) = (i)
dx dx de\ % _1
Consider u = x**** = logu =x cosx-logx
1 du 1 .
= —— = xcosx'—+xlogx (-sinx) + logx-1-cosx
u dx x
d X COS X Cos x s .o
= E(x ) = X “*"[cosx—xlogx-sinx + logx cos x] ...(iM)
2 d o 2 d -
-1)-— 1)- 1) —@" -1
| dieen @D D) @)
Consider, — =
de\ x* -1 @ -1)?
(*—1)2c— (x*+1)2x _dy
= = .. (i)
(-1)° «-1)°
Substituting from (if) and (i) in (i), we get
d 08
G ypoos: [cosx —xlogx- sinx + logx- cosx] - Ll
dx (x2_1)2
OR

x-3, x=3

Given function f(x) = |x-3| = {_x +3, x<3

For continuity atx = 3:

I;I;I% = },I%f(?’_h) = }lllil}) {-3B-h)+3} = ;lllir(l)h =0

%I;I3L = %1{1})]”(3 +h)= }llg}) {3+ h)-3}
= limh =0
h=0
f3) =3-3=0
As LI:I% = RI:I3L = f(3), hence, function is continuous at x = 3.

For differentiability atx = 3:

i fG-n-f3) . (-=3+h+3)-(0)
im—>—" "= lim

LHD
x=3

h=0 ~h h—0 -h
. h .
= lim —=Ilim (-1)=-1
h—0—h h=0
3+h)-f(3 3+h-3)-(0
R o JBHN G (+h=3)-(0)
x=3 h—0 h h—0 h

= limﬁ = lim(1)=1
h=0ph  h=0
As LH]3) # RH?. Hence, function is not derivable (differentiable) atx = 3.
X = X =
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31. Let

=
Adding (i) and (ii), we get

32. Given matrix is

Given equations are

Matrix equation is

jus
1= f4 log(1+ tan x)dx
0

T o
I = fo log 1+tan(4 x)dx
% 1—tan x
= 1+ ——=
1 fo log 1+tan x
o 2
_ (3
1= fo 10g<1+tar1x>dx
z 2
Py 4 - .
2] fo log(1+ tan x)+10g(1+tanx> dx
2 = [*[log (1+ tan ) +log 2 ~ log(1 + tan )l

k2
2 = 1og2f04dx

T

27 = log 2 x x|
0
2[=%log2
I=%log2
12 0
4=12 -1 2
0 -1 I
A = L adja
4]
1 2 0
M = |2 -1 2|=1(3)-2(2)+0=1%0
0 -1 1
3 2 2 [3 2 4
Adid=1]2 1 1|={2 1 2
4 2 3 2 1 3
3 2 4] [3 2 4

A’1:%212:212
2 1 3] |2 1 3

x=2y =10
2x—-y—-z = 8
2y+z =17

-1 -1||y| = |8
2 1|z 7
A'X = B

Solution is X = (4')'B
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|
™
&

2{]10

1|8
37

-30+16+14 0

X
vyl =1 -20+8+7 [=]|-5
z —40+16+21| |-3

= x=0,y=-5,z=-3is the solution.

33. (a) x% = y(logy—logx+1)
v _ oy
= E = ?(10g;+1)

It is a homogeneous differential equation

y

P = =

ut : vV = y=w
d

= DA
dx dx

: y dy . .
Using the value of — and — in (i), we get
x dx

v+xﬂ = vlogv+1)=vilogv+v
dbx
dv dv dx
= — = vl = ==
xdx 1 vlogv X

Integrating both sides, we get

J’vlc(j)‘:gv - f%

- f d(log (log v)) = f d(log x)
= log (log v) = logx+log C
= log (log v) = log Cx
= logv:Cx:log%:Cx
= y = xe
OR
d
(b) 1+ 1oy = 4
dx
dy  2xy 4x?
= —_ =

dx 14+ x° 1+x?

d
It is a linear differential equation of the form d_y +Py=0
X
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2x 4x?

where, P = , 0=

1+x* 1+x*

/ Ede (1459 2
IF=¢ 14y =e% =1+x

.. solution is given by

=

y(1+x%) = f(1+x)><
1+x
=4fx2dx=4><x?+C
2 _ 4 3
y(l1+x7)= — 3 +C
Given y(1)=2

32 _ 20
4= X icoc0=4-32-2
3 3 3

=

*. solution is

34. (a)

(b)

4 X 20
31+x) 3(1+x)
4° 20 _ 4&°-5)
3(1+x%)  3(1+x9)
x-1 y+1 x+1 y-2 z-2
=—— =zand = =

3 5 1 0
In vector form, these equations are written as

->

ro= ({_j)+k(25+3j'+l€)

Given lines are

and ro= (<44 2k) + n(si+ )
Here Zl=i j ndb =2 +3+k
a_;=—f+2]'+2133ndl;;:52+]'

ay,—a; = —f+2f+21€—f+f = —2f+3f+21€

— W~
S = X

i
2
5
=i(0-1)-j(0-5)+ k2-15) = —i +5 - 13k
(ay-a,)-(byx by)= (=20 + 3] + 2k) (- i + 5 ~13k)

= (2+15-26)=17-26=-9

(az—a> (b xb) ~

Shortest distance =
‘b1><b2‘ ‘«/]+25+16 ‘ ’«/19
Here, shortest distance is not zero, so lines are not intersecting.
OR

x-1_y-2 z+4
b c

Let line through the point 4(1, 2, —4) be

If line (7) is perpendicular to the lines
x-4_y-2 z-3
2 3 4
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x-1  _y+2 2z-3

and
1 -3 5
then 2a +3b +4c=10
and a-3b+5 =0
Solving (if) and (iii), we get
a -b c a b c
= = = —_ = —= —
15+12 10-4 -6-3 27 -6 -9

DR’sare 9, -2, -3

From (i), line in Cartesian form is

Let

9 -2
General point on the line is (9A + 1, -2\ + 2, 31— 4)

x-1_y-2 z+4

A (say)

Position vector of point on the line is

F= (O +1)i+ (=20 +2)j + (31 - )k

...(ii)
...(ii)

F= (f + 2} - 475) + k(9f - 2} - 3@) is equation of line in vector form.

35. To maximise Z = x + 2y

36.

subject to the constraints

x+ 2y
2x -y
2 +y

X,y

100
0
200
0

IN NIV

[\

On plotting the graph of inequations, we notice shaded
portion is feasible solution. Possible points for maximum Z
are A(20, 40), B(50, 100), C(0, 200) and D(0, 50).

Points Z =x + 2y | Values
A(20, 40) 20 + 80 100
B(50, 100) | 50 + 200 250
C(0, 200) 0 + 400 400
D(0, 50) 0+ 100 100

<« Maximum

. Z is maximum for C(0, 200), i.e.x = 0,y = 200.

X+ 2y =100

(i) Length = (18 —2x) cm, breadth = (18 — 2x) cm, height =x cm
(ii) Volume ¥ = length x breadth x height = x(18 — 2x)? cm®
(iii) (a) As, V=x(18 — 2x)

=

dv

= (18— 2x)(18 —

. .. av _
For maximum or minimum volume, o 0

X

(18— 6x) (18 —2x) = 0

x=3o0rx=9

11  Mathematics —
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L0 = x2(18 = 2x) (<2) + (18 — 2x)?
dx



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

Now, LV (18- 206)+ (18 - 60)(2)
dxz
2
V1 = (18-2%3)(-6) + (-2) 18 -6 % 3) == 72<0
dx x=3

.. Volume is maximum at x = 3.

OR
(iii) (b) Maximum Volume = 3(18 — 6)* = 432 cm®
37. (i) P(AEE)+P(ZBE)+P(ZEC)=1x§x§+3x3x§+3x§x§
378 3778 3 78
_25+20+30_75 _ 25
168 168 356
——— 255 25
i) PAB(C)==—X=X==—
@) PABC)=3x3%3 %
(iiiy (a) P(C) = %
OR
—— 25 59
iily (b)) 1-PABC)=1-=—==2",
(i) (b) ( ) FYR

38. A(0, 0, 0), B(4, 0, 0), C(4, 4, 0), D(0, 4, 0), £, 0, 4), F(4, 0, 4), G(4, 4, 4) and H(O, 4, 4).
(i) DR’s of EC = (4, 4, -4)
DR’s of AG = (4, 4, 4)
(@) DR’s of HB = (4, -4, —4)
DR’s of DF = (4, 4, 4)
Let ‘0’ be the angle between HB and DF

R L R e N
S (4P (4P a2 (—ap+? 3
1
9=cos]<§>
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