Solutions to RMM/Set-1

1. (d) cot’™

2. (d) 3x1

3. b) As,( A+ AY=A4A+A)Y=4A+A=4+A4 [ Matrix addition is commutative]
S A+ A’ is symmetric matrix.

4. (¢) |4 = 3(0 - 1) + 1(0 — 1) + 2(0 — 4)

=-3-1-8=-12

Now, A7l = ﬁ = I—Zl

5. (d) A+B—[; _ﬂ+Lﬁ ﬂ—[; H
Let D:A+Bﬁmmm=y; H=—1—2=4¢0
So, D! exists as |D| = 0.
Let D;; be the cofactors of each element in [D|.
Now, D, =1 (1)=1,D,=(-1°@2) =2

Dy = (-1 (1) =1, Dy = (-1)* (-1) = -1

R S |
mmm—[z J
S AdD) i1
D] 32 -1
~ -1 1 -1
+Bt= =
“+B 32 —1}
6. (d) if matrix is singular, then
4+3k 3| _ 0
1+2k 2|
= 8+6k-3-6k = 0
= 5 = 0, false.

matrix is not singular for any &.

-1

=k
1

7. (a) Since f'is continuous at x = 1, then lirn1 fx) =A1) = lim1

= lim(r+1) =k = k=2

8. (d) as & _ & dr_ Sasin’teost
. dx dt dt  _3gcos’tsint
= —tant
dy 3
= &)
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9. (c) As y=x ..(0)
dy dx
= = -
dt dt
1 de _dy
= x= = ==
2 dt dt
So, from (i), we get
-1
Y= 0

11
. Pointis (=, — .
oin 1s<2 4>

10. (b) v —px)Y=dp*+ b
= (- az)p2 - 2xyp — b? +y2 =0
d 2
Degree = 2, as p2 = <_y>
dx
z . 2026
_ (2 sin™ "x .
11. (a) /= fo T T dx ()
. Sinzozs(%_ x)
I= fo 2 dx
c052026<% — x) + sin20%6 <§ - x>
s 2026
_ (2 cos” x .
- = J;) sin?%x + cos?0x & -
Adding (i) and (i), we get
T s 2026 2026
2= (2 sm2 § x+cos2 g X
0 sin?"®x + cos?"*x
% /2 .
- de = || =2
Jra =) =3
12. (d) Let2'=¢=2"log.2dx =dt
2% 1 1 1 . 1
dx = : dt = .sin"t+C
f /1—4* log, 2 f [1_ 7 log, 2
-1
= sinm(2)+C=p=——
log, 2 log, 2
13. (d) We know that, P+m?+n?=1
= P+E+K=1
= 3 =1
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14. (@) If D is mid point of BC.

15. (@) On evaluating the determinant,

16.
17.
18.
19.

20.

21.

— 3 4+0j+5k
Vector along AD = —
— 9 ,25
[ap| = Vgt
_ /34
a 4
_ 34
= units
2
22 2
A= lal |6l ~(a-5)

G 5] ~{lal|B] cos 0’

aPI5F ~[al |5 cos™®

= |4l 5[ sin’6
{|a||p]sin6}
laxsl

= (ax5)

(a) As for (0, 0), 0 + 0 — 2 <0, true, but feasible region does not contain (0, 0).
(b) For (3, 5),

x —y <0 is true

(b) For Assertion (A):

sin”'(1) + tan_l(ﬁ) —sec'(2) = %+ % -

So, A is true.

wla
(SIS

Also, R is true but R is not correct explanation of A.
(¢) A is true, but R is false.

(a)

=
=

tan”! 2sin(cos‘1ﬁ>] = tan”! 2sin<£>]
2 6
1

=tan ![2 X 5]

= tan"'(1)

T

4

OR
(D) We have, cos ' p + cos ' ¢ + cos | r=3n

Now, range of cos! x is [0, 7).

. Equation (i) is satisfied when cos™' p=m, cos' g =m, cos' r=n
pP=COST, ¢ =COST, F=CoS T
p=-1, qg=-1 r=-—1

pgtaqr+tmp=CHxED+HEDxEDHEDXETD
=1+1+1=3
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log(vx—a++vx—->b)

22. y = logs(Vx—a+V/x-b)= og 2
d_y: L. 1 { ! -1+ ! ~1}
dc log2 (fx_a+/x-b) |2¥x-a  2/x-b
_ 1 I .L{—”—’H Vx—a}
082 (/xa+vx b 2| Jr-aiib
_ 1
2N0g2-(Jx—a Vxb)
23. () fl Ix—3|dx
Let Sx) = |x = 3]
_|—(x—3), when x <3
Now, f(x)—{ (x —3), when x >3
5 3 5 2 ¥ X >
So, L |x—3\dx:—L (x—3)dx+f3 (x—3)dx——[73x]l+ 73,;]3
9 1 25 9
=[5 -0)- (3 a) U5 -15) (3 -9)]
R g
OR
x3/24
(b) Area:f“ﬁdx = f“x”dx -3
0 0 E X
= 2| 22[8—0]=&squnits
T3 3
24, - fix+y) = fix) - fiy)yVx,yeR
S A1 +0) = f0) A1) = A1) =£0) A1)
= f0) =1
Now P e RO B (U N (OY(ORY U
L -2 fy-1
= %lllino . 72}1111110 ; [ A1) =2 given]
h) - f(0
= E}zi—%w [ A0)=1]
= 2f'(0)=2 x 3 [~ f'(0) = 3 given]
-6
i ]k
25. Area of parallelogram = | | 1 2
4 3 =5

= [i(5-6)- j(-5-8)+k(3—4)]

= e 13— k| = CID)2 4132 4 ((1)?

= V121+169+1 = ¥ 291 sq units
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26. (a) We have y = (sin”! x)?

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

d
Y 2(sin‘1 X) - 1
dx 1- 42
d
= 1-x7 o 2(sin”! x)
Differentiating again w.r.t. x, on both sides,
12 d’ dy 1 (29 &y 2
de 2 /1_ 2 dx /1_ 2
d* d
= (1—x2)—y—x~—y=2
dx* dx
d d
- -2 22 2=
2 dx
OR
(b) sino) + - =2~y
Differentiating both sides w.r.t. x, we get
dy
d YT d
cos(xy){xgy + y} + de =2x — d_ic}
dy dy dy
2 - +y—x— =2f - P =
= y cos(xy){x T +y} y xdx Xy~ —y o
dy , dy
= xy cos(xy)— +y cos(xy) +ty—x— = ny -y —
dx dx
dh
= [)cy2 cos(xy) — x + yz]d_y = ny2 — y3cos(xy) -y
X
dy  2x%—ylcos(xy)—y
= =
dx xy2 cos(xy) — x + y2
27. Given Xy = & ()
Let Z=ax+ by
= Z=ax+ b% (7))
Differentiating both sides w.r.t. x, we get
dZ _ b
—_— a —_— ——
dx x2
2
For minimum Z, az =0 = a—bL=0
dx x2
2 2
N b o b
a
2 2
Now, d'Z _ 0+ 2bc _ 2bc?
2 2 2 2
df _ 2b03/2>oanddf} e
e Lo fbe (b_cz> o=y o (bc )
a a
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[, 2

bc .

Hence, for x = ,/ —, Z is minimum.
a

Substituting in (i7), we get
[, 2 2
Minimum Z = a- bL+ b 2 x4 abc?
“ e
a

28. (a) Solvingy = V3x andx® + V2 =4, we getx’ + 3’ =4

= 2 =1
+1

«/Ef(]])cdx+J;2«/22—x2dx

= X

Required area

27 2
= /3|1 4|2y 22—x2+2sin_1<£)
o 12 2/
_ «/3 T «/g T _ 21 .
= —+[2X=—-—-2X—=| = — squnits.
2 2 2 6 3
OR

(b) Curve is symmetrical to both the axes.

Required area = 4foﬁydx = 4><%J;6v 36 — x> dx

6

_ 4 f¢62_x2+1ssin—1<f)
3|12 6/,
= %18)(%—0 = 127 sq units
29. (a) P(1,-5,3)
< q >

T =20 =3+ 4k + (2] + 4] +K)
The line passes through (1, —5, 3) and parallel to z-axis is

;2575j+3/€+M/€,M€R . ()

General point on the above line (7) is P(1, -5, 3 + p)
Given line is 7 = 27 — 37 + 4k + L (27 + 4] + k) ...(ii)
General point on the line is (2 + 2A, -3 + 4%, 4 + })
For intersection point of lines (i) and (i)
1=2+2\ -5=-3+403+pnu=4+21
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1

1=2+2% = A=—=
2

2)

-+ Distance between (1, -5, 3) and <1, -3,

.. Point of intersection is (1, -5,

AR
2
.. Required distance = % unit

OR
(b) We are given equation of line
= 2i+k+pi—-j+k
General point on the line P(2 + pu, — u, 1 + p)

>
r

Equation of line passes through (2, 1, 1) and (3, -1, 2) is
Fo= 24—k —2)+3k)
General point on (if) is Q(2 + A, 1 — 2A, =1+ 31)

For point of intersection of (i) and (i7) is

2+ = 2+A—pu=1-2%; 1+ p=-1+3A

2+ =2+A = A=p
UsingA=pin-pu=1-2AL=-—-p=1-2p

= p=1 = i=1
UsingA=1,u=1in1+p=-1+3%
= 1+1 = -1+3=2=2true

.. Point of intersection of lines (7) and (i7) is (3, —1, 2)

.. Distance of point (3, —1, 2) from z-axis is

V3% + (1% =10 units

S5x + 10y

30. To minimise

N
I

subject to the constraints

x20,y20,x-2y>20,x+y=>60,x+2y <120

Plotting the graph of inequations, we notice shaded portion is feasible
solution. Possible points for minimum Z are A(60, 0), B(120, 0),
C(60, 30) and D(40, 20)

(li‘:)::l‘f: Z=5x+ 10y | Values

A(60, 0) 30040 | 300 | <« Minimum
B(120,0) | 600+0 | 600

C(60,30) | 300+300 | 600

D(40,20) | 200+200 | 400

.. Z is minimum at 4(60, 0). Hence, for x = 60 and y = 0, Z is minimum.
Minimum value of Z = 300.

Let E, be the event that the die shows 1 or 3.

E, be the event that the die shows 2 or 6.

E; be the event that the die shows 4 or 5.

31.
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90

A
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...(ii)
**QJ/\ x—=2y=0
+x < 720
“8
% (60, 30)
D(40, 20)
B(120, 0)

A(60, 0) X

10 20 30 40 50 604 70 80 9010011012'$



B be the event of choosing a black ball

2 _ 1
P(E) = g:§:P(E2):P(E3)
3 3 1
P(B/E)) = =,P(BIE,))= > = —
(BIE) = 3. PBIE) = =
_ 4
P(B/E;) = 7
P(B) = P(E,) P(B/E)) + P(E,) P(B/E,) + P(E;) P(B/E;)
1,3, 1,1, 1.4
35 3 2 3 7
_ l§+i+i}:lw - 17
315 2 7 3 70 210
-39
70
3 -1 1
32. (a) Given A'=1-15 6 -5
5 -2 2
1 2 -2
and B = (-1 3 0
0 -2 1
Also, 4By = B 4!
A7"is given, so we find B
1 2 -2
Bl=|-1 3 0
0 -2 1
=10)-2(-D-2(2)
=3+2-4=1=0.

Matrix formed by cofactors of each element in |B|. B;; is cofactor of element b, in |B|
By =+(3B-0)=3; B,=-(1-0=1
B,=+2-0)=2
By =-Q2-4=2; Bp=t(1-0=1
By =-(2-0)=2
By =+(0+6)=6; By=-(0-2)=2;

31 2] [3 2 6
adif B =12 1 2[=|1 1 2
6 2 5/ [2 2 5

= B’]—aij

| B|
032 0 3 6
=-l1 1 2/=]1 1 2
o 2 5| |2 5

From (i)

3 2 6] 3 -1 1
Bt =11 1 2||-15 6 -5
2 2 5|l 5 -2 2
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[0-30+30 -3+12-12 3-10+12
= |3-15+10 -1+6-4 1-5+4
16-30+25 -2+12-10 2-10+10
[9 -3 5
= |2 1 0
|1 0 2
OR
1 2 2
(b) Given A=12 1 2
2 21
1 2 2
4 =12 1 2
2 21

1(1-4)-22-4)+2(4-2)=—3+4+4=5+£0.
Let 4;; be the cofactors of each element in |4].

= +(1-4)=-3; 4,=-2-4=2;

Ay = t(4-2)=2

Ay = —2-4)=2; Ap=+(1-4=-3;

Ay = -2-4)=2

A = T(4-2)=2; Ap=-2-4=1Z

Ay = +(1-4)=-3

=
|

All A21 A31 -3 2 2
adjd = (A, Ay Ap|=| 2 -3 2
A13 A23 A33 2 2 -3
-3 2 2
Al = Ladezl 2 -3 2 (i)
o | 4] 2 2 3
Consider A —44-51=0
Multiplying both sides by Al
A (AA)-44"'4-54"1=4"0
SA'DA-4-54"=0 = I4-4I-547"=0
SIA-41=54" = A—-41=54""
1 2 2 1 0 0
LHS = |2 1 2[-40 1 0
2 2 1 0 0 1
1 2 2] [4 0 0] [1-4 2-0 2-0
=12 1 2/-]0 4 o|=|2-0 1-4 2-0
2 2 1] [0 0 4] [2-0 2-0 1-4
-3 2 2 g3 2 2
=12 -3 2|=5x—-2 -3 2|=54"=RHS
2 2 -3 2 2 -3
Hence A>—44—-51=0
x3+x x3 X
33. I = fx4_9:fx4_9dx+fx4_9dx

For first integral

Putt=x4—93dt=4x3dx:>x3dx=%
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[de = L[ = T+ c,
g )T 7%
= Lt —o+ ¢
4

For second integral

Putxzzs:xdx:%

s—3

xdx 1 ds 1
-1 -1 \+c
fx4_9 2f52_32 2" s¥3l "
2
1 x°=3
= I +C
" x*+3 ’
2
1 1 x°=3
I = Z1n|x4—9\+51n T + C where C=C, + C,

34. Consider equation 2y ¢ dx + (y — 2x ™) dy =0
dx 2xe™ —y

= - = — (D)
dy 2y e
2xe™ -y
Let F(x,y)= 0
2 Xi
y e e x
Dx.e™ -y 2x-e’ -y
Foo, ) = 2 - e~ F(x, )
20y e™y 2ye’
Hence, function is homogeneous, so corresponding differential equation is homogeneous.
dx dv
Let ~=y = x=1wy = & =y+, 4
y YT W Yy

From (i), we have

dv 2vy-e’ -y _ 2ve' -1

vty— =

ya,y 2ye” 2¢"
N yﬂ: 2ve —l_v:2ve —1-2ve’ _ -1

dy 2e" 2e" 2¢e"

v _ ldy v _ 1 dy
= e'dv —5 7 = f@ dv _E,{T
= e = —%log\y|+C
- er = —%10g\y|+C . (i)

Given x = 0, when y = 1, then from (i), we get

0 1
= ——log|l|+C
e 2og\l

= 1=0+C=>C=1
Substituting C = 1 in (i), we get
ei = - %log [y| + 1 is the particular solution.
35. (a) E =B)1+§;,Where E||&and§§i& - (@)
Let B, = (i +4j +5k) ... (i)
20+ j—4k = \Gi +4) +5k) +B, [from (i)]
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36.

(®)

=

B, = (2-30)i+(1-40)j+(—4—50)k

AlsoE;J_a = E;&=0

= 32-30)+4(1-40) +5(-4-50) =0

=

500 = 10 = x=—%

Substituting for X in (i) and (iii), we get

and

B, =—%(3f+4j+51€):—%f—%j—1€

B, (2+%>f+(1+%>}'+(—4+1)1€

e 132 9+ ~
BZ = ?14‘?]—3](

=
S8}
I

OR
- -2
Let line through the point A(1, 2, —4) be *—+ = 2 — z+4 ()
a c
If line (i) is perpendicular to the lines
x—4 _y-2 z-3
2 3 4
x-1 _y+2 z-3
and = =
1 -3 5
then 2a +3b+4c =0 ...(i0)
and a-3b+5 =0 ... (iii)
Solving (if) and (iii), we get
a -b c a b ¢
= = - —_ = — = —
15+12 10-4 -6-3 27 -6 -9
DR’sare 9,-2, -3
- -2
From (i), line in Cartesian form is b 4 5= z +34

Let

x-1 _ y—2_2+4

=) = = A (say)

General point on the line is (92 + 1, 2% + 2, 31— 4)

Position vector of point on the line is

=

Fo= (4 1)i+ (=20 +2)] + (-3 - 4)k

F o= (f + 2]A' - 4?5) + x(9f - 2]A' - 375) is equation of line in vector form.

({) No,as(x,x) ¢ RforxeA
(if) No,as (4,B) e Rbut(B,4) ¢ R
(@) (@) R=1{A,B), 4, ), (4,D), (B,C),(B,E), (C,E), (D,E), (D,B)}

Domain = {4, B, C, D}
Range = {B,C,D, E}
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OR
(@) (b) No as A has three images;
B and D has two images.

37. (i) Given wh = 432
= rh = 432
(ii) The total surface area, S = 2mwh + 2w
= 2mr 432 + 2w = <864n + 21rr2> sq units
r2 r
2
(iif) (a) For minimum surface area, as _ 0 and s >0
dr ar’
as e
dr 72
Now, 45 0= P =216=r = 6 units
dr
2
Now, oS _ s,
dr* r
2
So, ﬂ > ( for r = 6 units
dr’
OR
(i) (b) S = 8664“ + 2n(6)? = 144 + 72 = 2167 sq units

38. Let E, : Event that Annu gets a prime number when a die is thrown.
A : Event that she gets exact one head.

E,: Event that Annu gets non-prime number when a die is thrown.

-1 -1
P(El) - 2aP(E2) B
A\ 3 A\ 1
P<E1>—§andP(E2)=5
A
el 1
p P(E1)><P(E) 1.3
() P<—1>= ! - 28 3
A A A 1.3 1.1 7
= = —XI4oX=—
P(El)XP(El)“LP(EZ)XP(Ez) 278 272
P(E P 4
« plZ=
o (Ey) E)
@) P|—=| =
P(E) P(A) P(E,) P(A)
X P{— |+ X P|—
1 1—3‘1 2 E2
1.1
_ 2 2 =i
1 3 1 1 7
X4 =X—
2 8 2 2

12 Mathematics — 12





