Solutions to RMM-DS1/Set-3

()

(c)

(b)

(b)

(b)

()

(a)
(d)

det (B'4B) = |B'|-|4B]
= B[ 14]-|B|
= L 14| 1B = 4| = det 4
1B
3 2 4
4=1 2 -1
0 1 1
3 2 4
= =1 2 -1
0 1 1
=32+ 1)+2(1-0)+4(1-0)
=9+2+4=15
A= Lagig
4|
k=15
1 3 2
A=]|2 5 1
0 3 2
1 3 2
= =12 5 1
0 3 2
= 1(10-3)—3(-4—0)+2(- 6 - 0)
=7+12-12=7
(4-adj 4) = |A|I
=71
y:10g33005x
y = CoSXx
Differentiating w.r.t. x, we get
dy .
— = —SInx
dx

Direction ratios of line through the points (1, — 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 a,a,+bbytcc, =3x2+2x5+4x(-4)=0

.. Lines are perpendicular.

In particular solution, there is no arbitrary constant.

convex polygon.

Zf—mj+l€

STV

= [ +2j+4k
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For orthogonal vector,  a,a,+bb,+c,c, = 0

— 2x(-1)-mx2+1%x4=0
= 2-2m+4 =0
= —2m = -2
= m=1
5
9. (c¢) Let I = | logx 1-dx
heegd

= [x-logx]g - f:%xxdx

= 5log5—[x];

=5S5log5-5
10. (@) 4 =5
34| = 3°-|4|
=27x5=135
11. () Decision variables
12.  (¢) Projection of aonb=0
= Projection of aonb = a;b
b
= 0= ab
|b]
= ab =0
" a is perpendicular to b.
13. (a) Given A =4
(B'4B)" = (4B)'(B")
= B'A'B
= B'AB
.. B'4B is symmetric matrix.
14. (b) For independent events, P(A " B) = P(A)x P(B)
P(4NB)
P(A4/B) = ——
P(B)
_ PA@xPB) 1
P(B) 2
dx
15. (c¢) Let 1=
x+/x
_ f dx Let /x +1=1
Vx(Vx+1) I B
d 2/ x
— o[
! dx_ _
= — =2dt
= 2log|t|+C *

=2log [Vx+1[+C
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16.

17.

18.

19.
20.

21.

22,

(a) Vector PQ = P.V.of Q—P.V.of P
=3/ 4+ Thk-2i+3]-5k=1i-]+2k
(d) Let u = sinxand v=-cosx
du _ cos x, and dv =—sinx
dx ’ dx
du _ du . dv
dv dx  dx
du _  cosx
dv sinx
= —cotx
(¢) Direction ratios of the line 4B = (-1 -2,0-1,-3 +2)
= (_33 - 1: _1)
|AB|l = v9+1+1
DCsare = —, —L L
J11 V11 /11
(d) (A) is false but (R) is true.
(b) Both (A) and (R) are true but (R) is not the correct explanation of (A).
1 1 «/g . X
tan| — —— | = tan =
<2 % ) 2
.. We have tan g =
= tan> =
2
_ J4-45
4445
1445 ) _4-5
= tan|{ —cos — | =
(o) = 455
OR
cos ! (cos 1%) +cos(tan'v3) = cos"l[cos<2n + %) + cos|tan™! (tan%)
= cos ! (cos£> + cos(£>
6 3
_ (E N 1\ _(=+3
6 2 6
3kcozsx, x4 %
foy =™
4 , x==L
2
For continuous function
lim /() = lim f(x) = f<1>
LT LT 2
’ 2
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23.

. 3kcosx
lim ———

. 3kcosx
lim ——

= =4
LT = 2X LT = 2X
2 2
3kcos<% - h) 3kcos(%+h)>
= %ir% }llin}) =4
- T - b
-2|=—h -2(=+h
o 2( 2 ) I 2( 2 )
. 3ksinh . —3ksinh _
= lim lim =4
h—0 2h h—0 2h
3k 3k
= — =—==4
2 2
= 3k =38
= =23
3
logx
Let fx) <
Differentiating w.r.t. x, we get
x-——logx-1 1- log x
/@) — -
X X
For critical point /'(x) =0
1-1
= o8x 0
2
= logx =1
= logx = loge
x=e

Differentiating (ii) w.r.t. x, we get

J"(x)
4
e
= @), -, —<0
e
x = e is the point of maxima.
. loge 1
Maximum value ==
e e
OR
flx) = cosx
Differentiating w.r.t. x, we get
f'(x) = —sinx
Sx) =0
= —sinx =0
R x =07
Sign of f"(x) in interval (0, 7)
Now, f'(x) < 0whenx € (0, 7)

.. fix) is decreasing in the interval (0, 7).

Sign of f'(x) in interval (7, 27):

Now, f'(x) > 0 whenx € (m, 27)

.. fix) is increasing in the interval (m, 27).

4)
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24, Let

dx
1 +tanx

-/

cosXx dx
sinx + cos x

1 2cosx dx

2J sinx + cosx

_ 1 J‘ COSX 4 COSX + Sinx — sinx d
2 sinx + cosx
_ l f cgsx+51nxdx+f c.osx—smxdx
2]/ sinx+cosx sinx + cosx
_ 1 +J‘ cosxfsmx
2 sinx + cosx .
Letcosx +sinx=t¢
- % x.;.f% = (-sinx +cosx)dx =dt
i = (cos x — sin x)dx = dt
= E[X + log|cos x + sinx|] + C
A
25. Let side of an equilateral triangle be @ and A4 be its area at any instant of time ¢.
Area of triangle, 4 = Qaz
Differentiating w.r.t. ‘#’ we get
dd _ V3, da
dt 4 dt B a C
- a4 :£x2x10X4 ﬂ:4cm/min,a:100m
dt |- 10 4 dt
=20+/3 cm?/min
4
26. f(|x71 )+ x—2)dx
1
o 1 2 -
When x < 1:
X—1]+x-2=-x-1)—-(x-2)
= -2x+3 (Rejected no interval given for integrals)
When 1 <x<2:
x—1]+x-2 =x—-1-x+2
=1
When x > 2:
x—1]+x=2 =x—-1+x-2
= 2x-3

fl4(|x—l\+|x—2|)dx

flzldx+f2‘{zx—3)dx

X1+ 2—’62—3xr

2 )
2-1+(16-12)—(4-6)
1+4+2
;
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27. PU)= 5. P(B)= 3. PO)=

Problem is solved by exactly two students.
P(Problem solved by exactly two students) = P(4BC) or P(ABC) or P(ABC)

1.3 1 1.1 2 1.1
= —X—X—4+—X—X — 4 —X — X —
32 4+3 27473727,
1 1
=13+ -
24( *2) 4
8. [
v x?+5x+8
Let x+2 —,4 @2+5x+8)+3
=A(2x+5)+B
= x+2 = 24x+ (54 + B)
Comparing coefficient of ‘x” on both sides, we get
1=24 = Az%
Comparing the constant on both sides,
54+B =2
= B:2—%:—%
1 1
—(2x+5)-—=
(2 g, - fgdx
Vx®+5x+8 Vx2+5x+8
_  2x+5 f dx
X +5x+8 x*+5x+8
V v o ®
_ 1 2x+5 Letx’> +5x+8 =1
For I, = 0}
X +5x+8 = (2 + S)dx = dt
_1lradt
= ZJ-/?
= %XZ«/7+C1
= V¥ +5x+8+C,
I :f dx
2
Vx?+5x+8
dx

L= f dx
2 2
Sl )
2 2
= log <x+%>+«/ X +5x+8 +C,
1= Vx2+5x+8—%log <x+%>+v x2+5x+8‘+C,whereC(constant):CI—Cz

Mathematics—12

(6)



29.

OR

Let /= f#dx
x*+ D" +4)
put X = y
. x° _ Y
P+ E*+4)  +DHO+4)
Let Y = A + B
v+DHy+4 v+l @+4
N y _ +H4+(+ DB
y+DHy+4 +DHy+4)
= vy = A+ B)+ (44 + B)
Comparing equal degree terms, we get
= A+B =1 ..() and 44+B=0
Solving (i) and (i7), we get
4=l 4
3 3

2

f (x2 + lj)c(x2 +4) o

dy
— t+ytanx
dx Y

d
Comparing with d_y + Py =0,
X

P
LF.

The solution of (i) is given by,

1 dx +i dx

30241 30 K44

= f% X tan'x +% X %tan’1%+ C

= —ltan_lx + gtan_1 Xic
3 3 2

3x* + xtan x

we get

= tanx, Q:3x2+x3 tan x
— edex
eftanxdx

elog\sec x|

= SeC X

Solution is yx [F = f O x IF dx

= y-secx
= ysecx
= ysecx

= f(3x2+x3tanx)secx-dx

= f3xzsecxdx+fx3secxtanx dx
ONO)

3 3
= 3%secx — 3fsecxtanx : %dx +fx3secxtanx dx +C

Psecx+C

Putting y =0, x = % in (ii), we get

= 0

.. Particular solution is y sec x

-2r?
27

3
=L 24Cc=>cC=
27

3

_ .3 T
=X SCCX ——

27
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30.

OR

dy
2 e lex+y—
dx XTY—=Xy
= (1-x)+y(1-x)
= (-0 +y)
d
- Y (1 —wax
1+y
Integrating both sides, we get
d
v [ -vax
1+y
2
logll+y = x——+C

Z = 600x + 400y
Given inequations are
x+y <200

y=>4x

x2>20

x,y=0

Plotting the graph of inequations, we notice shaded portion is feasible solution. Possible points for maximum Z are
A(20, 80), B(40, 160) and C(20, 180).

A
o

\ I x =20
L o

200 R 2 %Q\

-
&
180 + ©

X
<*
i

N

160 T

140 +

120 T

100 +

80 +

60 +

40 +

20 +

(200, 0)

7 20 40 60 80 100 120 140 160 180
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Points Z =600x + 400y Values
A(20, 80) 600 x 20 + 400 x 80 44000
B(40, 160) 600 x 40 + 400 x 160 88000 <— Maximum
C(20, 180) 600 x 20 +400 x 180 84000

Maximum value of Z = 88000 at x =40, y = 160

OR
For point B Y
A
x+y =7
3x+y =9
2x = 2
x =1
y=26 B(1,6)
For point C
x+2y =28
x+y =7
=1
7,
x =6 C(6, 1) ¢@, 1)
(4 0)

Corner points | Values of Z=2x+y e fep 53 0) — \
4(0,9) 9 \2x+y s\ x+2y=8
B(1, 6) 8 «Minimum 3x * y ° o
C(6, 1) 13
D(8,0) 16

To check another value if any
2x+y <8
If there is any common point of feasible region then there will be no minimum value.
But open half plane represented by 2x + y < 8 does not have points common with feasible region.

.. Minimum value of Z=8

x = 3sin O —sin 30 (D) y=3cos 6 —cos 36 ...(i0)
Differentiating both sides, w.r.t. 0, we get Differentiating both sides, w.r.t. 0, we get
d
A _ 30050 — cos 30 % 3 d—)e/=f3sin9+sin39><3
= 3(cos 6 —cos 30) = 3(sin 36 — sin 0)
= 3 x 2 sin 20-sin O =3-2cos 20 sin 6
dx _ . .
= 6.sin O sin 20 ...(iii) =6c0s20-sin 6 ()
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From (iii) and (iv), we get

dy dy  dx

dx do  do

6c0s20 -sin0
6sin 6 -sin20
dy
dx

= cot 20

Differentiating (v) w.r.t. x, we get

dzy
dx?

= — cosec’20 x 2-@
dx

1

= _cosec’20 x 2 x _—
6sin0sin20

= _ % cosec>20 - cosec O

. y20,y<xt+2
y<x+2

x>20,x<4

Since y= x+2and y=x*+2

= ¥+2 = x+2

= x(x—1) = 0=>x=0o0rx=1
Hence point of intersection are (1, 3) and (0, 2).

Area of shaded region = ar(OABQO) + ar(BCPOB)
1 4
= fo Y dx +f] Yydx

Mathematics—12
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- fl(x2+2)dx+ﬁx+2)dx
0 1

1 4

0

1 1
= [[=+2])= —(=+2
<3+> 0]+[(8+8) <2+>
_ 7 27 _14+81 _ 95 .
= —4—=——— === squnits
302 6
Lol 1,1
33. (a’b)R(c’d):E+E_c+b
For reflexive: Let (a, b) R (a, b)
N 1111
a b b a

Which is true because addition is commutative.
R is reflexive.
For symmetric:
Let for (a, b) R (¢, d)
1,1 11 .
= EJF;:ZJF? ..(0) =
From (i) and (i7), we get
(a,b) R (¢, d) = (¢, d) R (a, b)

.. R is symmetric relation.

Q=
+
Q=
Q |~

S| —

For transitive:
Let (a, b) R (¢, d)

= l + l = l + l
b ¢
Let (¢, d) R (e, /)
N 1,111
c f d e
From (iif) and (iv), we get
D N S SR T S O |
a ¢ f d b ¢ d e
- 1.1 1.1
a f b e
= (a, D) R (e, /)
.. R is transitive relation.
Hence, given relation is an equivalence relation.
OR
2L if v is odd

Jx) =

X . .
=, if xiseven
For one-one:

Case 1. Let x|, x, € N, and suppose x,, x, both are odd.

Now, Six) = fixy)
x+1 x,+1

- 2 2

= X, = x,

(a1
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Case 2. Let x|, x, € N and suppose x,, x, both are even.

NOW, f(xl) = f(xz)
X X

= i R
2 2

= X, =X,

Case 3. Let x, x, € N. Suppose x, is odd and x, is even.

Now, fox) = fix)
x+1 X,
= - _~
2 2
= X —x, = —1
So, Sx) = fixy) = x #x,

.. fis not one-one.
For onto:

Let fix) =y, for instance y € N.

When x is odd When x is even
_ ox+1 _ X
) )
= x=2y-1 = x =2
So, foreachy € N, x € N. So foreachy € N,x e N

So, for every y € N, there exists x € N for instance f(x) =y
Hence f'is onto.

.. fis not bijective function.

Let cost of type A pen be  x, cost of type B pen be I y and cost of type C pen be T z.
According to the question, x+ty+z =37

4x + 3y +2z = 106
6x +2y+3z = 129
Matrix form is
1 1 1|x 37
4 3 2||y| = [106
6 2 3|z 129
Which is of the form, AX =B = X=4'B
1 1 1
A=14 3 2
6 2 3
Al = 1 x5-1x0+1x(-10)
=-5=#0
o A" exists.
C,=5 C,=0, C;=-10
G =-1L Cp=-3 Cy=4
G =-1, C,=2 Cy=-1
5 -1 -1
adj4 = 0o 3 2
-10 4 -1

Mathematics—12

(12)



5 -1 -1
A7 Ls 0 3 2
-10 4 -1
Now, X =A'B
X ] 5 -1 -1} 37
= v = 5| 0 -3 2ffioe
z -10 4 —1{]1129
185-106 - 129

= 1) 0-318+258
370+ 424129

! [—50 X 10
= *g 60| = y| = 12
—75 z 15

.. Cost of type A pen =3 10, cost of type B pen =% 12, cost of type C pen =% 15

35. Direction ratios of required line would be same as direction ratios of line AB.
Direction ratios of E =<4,5, 3>
Equation of line passing through point (x,, y,, z,) having direction ratios a, b, c is
X-x V=¥ _zZ-3
a b c
Cartesian equation of line passing through (-1, — 6, 3) having direction ratios 4, 5, 3 is
x+1 _ y+6 -3

4 5 3

Vector equation is ;o= (i -6/ + 3l€) +A4i+5+ 3]3)
Direction ratios of E’) = <-3,-9,-1>

|AP| = V9+81+1 =491

.. . -3 9 -1
Direction ratios = <—— — ——>
/91 /91 Vo1
OR

. x=5_y=-T _ z42 x+3 _ V-3 _z-6
Line are = = and =
3 -1 1 -3 2 4

Here, a, = 5i+7j — 2k, b, = 3i — j+ k and a, = —3i + 3] + 6k, b, = —3i + 2j + 4k

— >

a,—a = -8 —4j+8k
o k
byxby =13 -1 1
4
= {(-4-2)- j(12+3)+ k(6 -3)
= —6i —15] +3k
5% B = /36723549
= V270 =330
(a-a)-(5<0,)

|5y % b, |

Shortest distance between the lines =

Mathematics—12
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36. Given

Cost function,
(@)
(ir)

(iii)

(-8i — 4] + 8k) - (—6i —15] + 3k) ‘

/270
~|48+60+241 132
270 V270
- 132 units = 44 units
3v/30 V30
600 — p
T
8 = 600—-p
p = 600 —8x
R(x) = px
= 600x — 8x°
C(x) = x>+ 78x + 2500
p = 600 —8x

P(x) = R(x) - C(x)
= 600x — 8x> — x> — 78x — 2500
= —9x? + 522x — 2500

P(x) = —9x> + 522x — 2500

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

P'(x) = —18x+522

For maximum or minimum profit

put
=

=

P(x) = 0
18x = 522
522
= 222 99
ST
P'(x) = -18<0

. P(x) is maximum when x = 29.

(iii)

OR
P(x) = —9x* + 522x — 2500

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

Put

P'(x) = —18x+522
P'(x) = 0, for critical point
—18x =-522 = x=29

Interval sign of P'(x)
(0,29) +ve
(29, ) —ve

.. P(x) is increasing in the interval (0, 29)

37. A: Event that helicopter I hits correctly.

B: Event that helicopter II hits correctly.

P(4) = 0.3, P(B)=0.2

(@) P(Target hit by only one helicopter) = P(4)P(B) + P(4) P(B)

=03x0.84+0.7x0.2
=024+0.14
= 0.38
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(i)

(iii)

(iii)

38, (i)

(i)

P(Both hit target) = P(4) x P(B)

=0.3x0.2
= 0.06
P(4 N B) = P(A) x P(B)
=0.7x0.2
=0.14
OR

P(target not hit) = P(4) x P(B)

AB =
AD =

Area of rectangle =

=0.7x0.8
= 0.56

|AB x AD |

ok
0 0

-1 0

= 11(0) — j(0) + k(-2) |

= |-2k|
= 2 sq units
AC =2i
BD = -2i;
__AC-BD
Cose—i
|[AC|-| BD |
_ —4+1
/5.5
-3
-3
oo (3
cos 5
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