Solutions to RMM/Set-2
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1

cosec x
A = {al,
by definition.
a b
4 = 1+ be :>|A|=M—bc
¢ — a
a
= 14+bc-bc=1
= A7 exists.
1+ bc b
Now, adj4 = a
— a
1 1+ bc b
= At = —(adja)=1| 4
[ Al
— a
1+ bc b
= a
—c a
Points P(3, -2), Q(8, 8), R(k, 2) are collinear.
1 321
=18 8 1] =0
2k 21
= 38-2)+28-k)+116-8k) = 0
= 18 + 16 - 2k + 16 - 8k =
= k=5
A-Adj A= A1 and 47! = |17|Adj y
= 4] = 4
= K=-4
= 16K = —64

as °f” is not defined at x = 0. i.e. f(0) does not exist.

y = 61 + logx _ eloge + log x
= y = el()g(ex)
= y = ex
Differentiating both sides w.r.t x, we get
dy
2 = e
dx

f'(x) =1+sinx>0forx € R.
AsO0<1+sinx<2

.. Always increasing.
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10. (a) Degree = 2, order = 2

tanx-1 . _ [ T
11. (C) mdx—f tan<4 x)dx

lo sec(ﬂ—x)
g|seel g
- ‘lic
-1
= log sec(%—x> +C
12. (b) - a.-b=3-2-1=3-3=0
= albp
13. d) 3x+1=6y-2=1-z
1 1
+_ — —_— — —
3<x 3> 6<y 3> z-1)
POTLEN
3 Y3
[ W
3 6
1 1
+_ e
e
2 1 -6
14. (a) Given lal=1,|b|=1and la +5b|=1
Since \Z+Z|=l :>|Z+Z|2=1
= (@+b)-(a+b) =1
= Z.Z+Z~Z+Z'Z+Z-Z =1
-2 > 2 - >
= lal +|p[ +2a-b =1
= 1+1+2a-b =1
-> > 1
b = _
= a 3
-> > _—1
cos O = _a)[i = 2 :—l
lallpl 12
= 9:120"0r2—37t
15 @) as  kal=|il|z] =2k
Now, 3<k<2
- 0<|k|<3
= 0<2/k|<6
= 0<|kal<6
So, [k a| € [0,6].
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16.

17.

18.
19.

20.

21.

22.

(©)

(b)
(a)
(b)

(a)

(a)

(b)

Solving equations x + y = 7 and x + 2y = 10, we get
y=3x=4
Plotting the graph of inequations, we see that shaded region

is the feasible solution. The coordinates of corner points of
shaded feasible region are (0, 0), (7, 0), (4, 3) and (0, 5).

Points Values of Z = 5x + 2y
0, 5) 10

(7, 0) 35 <« Maximum
(0, 0) 0
(4, 3) 26

As (1, 2) does not satisfy inequation 3x > 5.

Assertion R'(x)

6x + 36
R'(5) = 30 + 36 = 66, true

Both A and R are true and R is not the correct explanation of A.

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

cos”! <cos7—n>] = sin|cos™ (L
/2

sin
4

For domain -1<3x+4<1

y =log(log x%)
Differentiating w.r.t. x both sides,

y=— =2

log x* x* x log x?
2 1

= = =
71 x-2logx xlogx

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

xlongOfl{xX%+logx}

_ —(1+logx)

Y = > 2
(x log x) (x log x)
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COSX + COSX + sinx — sinx
23. (@) Let I= dx :f _cosx - 1 .2c0sx di = lf A dx
1 +tanx sinx + cos x 2/ sinx +cosx 2 SInXx + COSx
_ lJ‘C_OS)H smxdech_osx—smx _1 X+J‘cgsx—smxdx
2|/ sinx+cosx sinx + cosx 2 sinx + cosx
| f dr
2 t
_ 1 .
= E[x + log|cos x + sinx|] + C
OR
0 3P
(b) Area = U x| = || X
-3 3 3

=|-[0=(-9)]| = -9 = 9 sq. units

24. Let r be the base radius and 4 be the height of the cylinder at a particular instant of time “’. Let V be its volume

at that instant.

dr dh

Given: — =2 cm/s; — = -3 cm/s
dt dt

We know that:

Volume of cylinder, V = wh

On differentiating both sides w.r.t ¥, we get

av _ (zdh+h><2r£>
dr dt dt
v
Now, [_] —7[9 X (-3) + 4 X 2 X 3 X 2] = n[-27 + 48]
dr |,_3p-4

=21n cm’/s

So, volume is increasing at the rate of 21n cm3/s.

25. From question

a= (lz +mj + nk) [ a is a unit vector]

cos—z + cos j +cos k)

-
- = [3

% ﬁjJrcosOk)
|Z’=‘%¢+% +cosel€‘
= 1= %+%+cosze
= 1=%+cosze
= coszﬂ=1—%:i
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= cos 6=i%
= cos 0= % [~ ©is an acute angle]
= 9:%
26. (a) e Loy 1
y dy 2

(b) Given xXy7 = (x + y)'™
Taking logarithm both sides, we get
plogx+gqlogy=(p+q)logx+y)

R . P, ady _
Differentiating both sides w.r.t. x, we get < + e @+aq
pP,ady _ptq prady
X ydcx x+y x+ydx

\d
. P _r+q _(p+q_g)_y

1 { dyH
1+—
X+y dx

X x+y x+y yldx
. px+py—px—qx:py+qy—qx—qydy
X(x+y) yx+y) o dx
1 _ 1dy dy 'y
= — =—-— = —== proved.
X ydx dx x
27. f'(x) = 4sin’x cosx — 4 cos” x sinx = —sin 4x

ffx)=0=>sin4x=0= 4 =0,m2r

=x=0

SR |

K3
,49
CASE I: 0<x<%:>0<4x<n

= 4x € I, IInd quadrant

From (i), f'(x) < 0 = f'is decreasing
T T
CASE II: 1 <x< E:>TC <4x <2n

= 4x e III, IVth quadrant.

From (i), f'(x) > 0 = fis increasing.
.. f is decreasing for <0, %), increasing for (%, g)
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28. Plotting the points A(4, 1), B(6, 6) and C(8, 4) on graph, we notice, we have to find shaded area.

B(6, 6)

C(8,4)

14 A4, 1)

A
00 Ao m e

|
6

o

-

N

wi

-P | -
[

\

6 8 8
Area (AABC) = L Y pa% +J; Vpedx —L Y 4cdx

_6-1

Equation of 4B : y — 1 1

R E S R
= y:%x—10+1:>y:%x—9

Equation of BC : y — 6 =

(x-6)=y—6=—l(x-6)

8-6
= y—-6==x+6=>y=-x+12
. . _4-1 _ 3
EquatlonofAC.y—l—8 4(x—4):>y—l—z(x—4)
= y=%x—3+1:y=%x—2
6/5 8 8(3
= =x— + — - =x-2
Area L(zx 9>dx [ exe1a L<4x )dx
2 6 2 8 2 3
= 2 _gp| 4 |-X y10x —3i—2x]
4 4 6 8 4

= [(45 — 54) — (20 — 36)] + [(=32 + 96) — (=18 + 72)] — [(24 — 16) — (6 — 8)]
=[-9 + 16] + [64 — 54] — [8 + 2]
=7+10 - 10

=7 sq units

29. (a) Here b = 20 +3j+k and b, = 30 +2j &

|| = V22 +3%+1% = /14
‘5;‘ = V324224 (-1P = V9+4+1 =14
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30. (a)

Let 6 be the angle between the two lines.

11

11
“mm I

b b,
cos 0 = L2
1

&,]|5,]
9200571<%)
OR

Equation of line passes through A(0, —1, —1) and B(4, 5, 1) is

;= —jflg+7»(4z°+6j+21€)
and equation of line passes through C(3, 9, 4) and D(-4, 4, 4) is
r =304 97 + 4k +u(-77 - 5))
General point on the line (i) be (4A, —1 + 6A, —1 + 2))
General point on line (i7) be (3 — 7y, 9 — 5, 4)

For point of intersection of (i) and (ii), we have

4h=3-Tu
-1+6A=9-5n
“1+20=4
From equation (v) A= %,
Using A = % in (iv), we get
— -1 +15=9-5n
= 5=-5u
= u=-1

Using A = % and p = —1 in equation (7ii), we get

4x2=3_7x_1

2
= 10=3+7
= 10 = 10 (true)

. Lines (i) and (ii) intersect. Proved

We have to maximise, Z = 3x + Sy
The given constraints: x + 4y <24

I +y<21

x+y<9

x20, y=20

Converting (i) and (iii) inequations to equations and solving, we get

x + 4dy=24

x+ y=9

3y =15

= y=5,andx = 4
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Converting (if) and (iif) inequations to equations and solving, we get

x+y=9
Ik +y=21
2x=-12
= x=6,andy =3
Converting (i) and (ii) inequations to equations and solving we get x = % andy = %
21’4k ©, 21)
204
191
184
174
164
154
144
134
12+
11 2
104 :\
st
74
5 B (4,\5)
34 C 6 3)
o
10_ B o X + 4y =24
©ol 1 2 5 4 5 6 \ 5 Koﬂkﬁ 12 13 14 15 16 17 18 19 20 21 22 23 (247\(F)X
€
9
Corner Points Values of Z = 3x + 5y

0(0, 0) 0

A(0, 6) 30

B(4, 5) 37 < Maximum

(o, 3) 33

D(7, 0) 21

-, Maximum value = 37 atx =4,y =5
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OR
(b) We have to minimise, Z = 9 — 11y
The given constraints are:
x+y<7
-3y +620
x,y>0

()
..(id)
(i)

Let us graph the feasible region of the system of linear inequalities (i) to (iii). The shaded region is the

feasible region.

X <— | > X
A4 A3 1o
Corner Points Values of Z = 9x — 11y
(0, 0) 0
(7. 0) 63
3,4 -17
0, 2) =22 < Minimum
- Minimum value = 22 atx = 0,y = 2.
1 1 1
31. PA)=—,PB)=—,P(C)= -
U)=3.PB)= 7. PO =+
Problem is solved by exactly two students.
P(Problem solved by exactly two students) = P(4BC) or P(ABC) or P(ABC)
= lxixé+lxixi+zxixi: L(3+1+2) = i
3 2 4 3 2 4 3 2 4 24 4
cosaa —sina 0
32. (a) |A] =|sina  cosa 0|=cos®a +sin*a =1 (expanding along C;)

0 0 1

Let A4, be the cofactors of elements in |4|. Then,
A, =cosa, A,=-sina, A,=0
A, =sina, A,,=cosa, Ay=0
Ay =0, Ay, =0, Ay=1
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coso  sina
= |[-sina cosa

cos o
—sina
0

cosa sin o —sina cosa+ 0

—sina O
cosa 0
0 1

0 0

sin a
cos o
0

0+0+0
0+0+0
0+0+1

0
0
1

0
0
1

—sina cosa +sin o cos a + 0

sino + cos

0+0+0

OR

CoS o —sin o
adjA = [sina cos o
0 0
cos o —sin o
Consider A(adjA) =|sina COSs o
0 0
-coszoc +sina+0
= [cosasina—sinocosa+0 sin’a + cos’o + 0
0-0+0 0+0+0
1 0 0
0 0 1
[ cosa sina  0][cosa
(adj4)A =|-sina cosa  Of|sina
0 0 1 0
-cosza +sina+0
=|—-sinacosa+sinocosa+0
0+0+0
1 0 0
=0 1 0|=6L=|A|L
0 0 1
A(adjA) = (adjA)A = |A| L.
-4 4 4
(b) Consider A=|-7 1 3
5 3 -1
1 -1 1
and B={[1 2 =2
2 1 3
-4 4 4|1
AB = -7 1 3|1
5 3 -1}||2
8 0 0
AB=[0 8 0|=8/
0 0 8
Consider equations
x-y+z=4
x-2-22=9
22x+y+3z=1

Corresponding matrix equation is

1 -1 1][x] [4
1 =2 =2|lyl=]9
2 1 3l|z| |

2

10 Mathematics — 12

a+0

—4+4+8
-7+1+6
5-3-2

4-8+4
7-2+3
-5+6-1

0+0+0
0+0+0
0+0+1

-4-8+12
-7-249
5+6-3

()



33. (a)

()

=

Its solution is X = B™'C

BX = C is matrix equation.

)

Now we can use result (i) as

=

AB=8 = @A)B:I
gi=14
8

Now we can substitute B in (i) and proceed further by substituting for 4 and finding X and thenx, y, z.

44 4
X=—=|-7 1 3||9
8ls = 1
X 1>24 3
yl==|-16]| =|-2
2 8 -8 |4
= x=3y=-2z=-1
Let (2x - 1) - A, B , C
(x-D(x+2)(x-3) x-1 x+2 x-3
- 2r — 1= A(x + 2)(x — 3) + B(x — )(x — 3) + C(x — D)(x + 2) (i)

Put x = 1 in (i), we get

=

Put x = -2 in (i), we get

2-1=Ax3x22

- 6A=> A=t
6

= B=%
Put x = 3 in (i), we get
5=Cx2x35
= c:%
2x —1 _ 1t 1 1 1 1.1
(x =D)(x+2)(x-3) 6 x-1 3 x+2 2 x-3
I:J‘ 2x —1 dx
(x=D(x+2)(x-3)
:—_IJ' oL dx AL dx
6/ x-1 3)x+2 2/ x-3
=%lloglx—llf%logbc+2|+%log|x—3|+C
OR
I= J‘Onx log sinx dx ..(d)
Also I= J:(n — x)log sin(m — x)dx [By Py4]
= [= ...(i0)

cho log sinx dx — fo X sinx dx

11  Mathematics — 12



34.

Put

=

Adding (i) and (ii), we get

2l = chon log sinx dx

/2 . n/2 . .

= 2l =m % ZJ;) log sinx dx = 2nf0 log sinx dx [using Pg]
= I= chm log sinx dx

3 g

/2
Let I, = log sinx d

e ! fo og sinx dx

/2 /2

Also I, = J: log sin(%—x)dx = fon log cosx dx

. Adding (#v) and (v), we get

/2
21, = fon log(sinx cosx)dx

w2 /2
= 21, = J:) log(sin 2x)dx — log 2f0 dx

)
= fon log(sin 2x)dx — log 2 x %

Put2x=t:>dx=%
Hx=02t=Qﬁx=gJ=n
21, = %fon log sint dt — %log2
/2
= 21, = % S log sintdt—%log2
/2
= fﬂ log sinxdxfllogZ
0 2
=1, - Zlog2
175 0g
-
= I, = —1log2
1 2 0g

Using the value of I, in (iii), we get

2
I=nx-Llog2=-Llog2
Y 2og > log

A +y) + sin(x +
= COS(x sim(x
» ( y) ( y)

x+y=t

L _a
dx dx
Ay _dr
dx dx

d
Using the values of x + y and d_y in (i), we get
X

ﬂ—1=cost+ sin ¢
dx

£=1+cost+sint

dx
dt

1+ cost+sint

12 Mathematics — 12
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[using P(]

[using Py]
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35.

Integrating both sides, we get

_a fdx =x+C
1+ cost+sint
For f dt ’ =f dt
1+cost+sint )t (t)
1-tan*= 2tan{—
2 2
1+
1+tar12L 1+tar12L
2 2
_ dt
1+tan2i+1—tan2<L)+2tan<L>
2 2 2
1+ tan® L
an >
<1 + tanzi>dt Sec2 Ldt
_ 2) _ 2
t
2+2tar1<2) 2<1+tan<2)>
Put 1+ tan(%) =z
2L « dr
= sec (2) X 5 =d.
= %secz<i>dt =dz

f dz = log|z|

= log‘1+tané‘ = log

J’l+cost+smt

_|_
1+tan(x y)‘

Using in (if), we get

log

+
1+tan(x2y)’=x + C

Let;l)bexf-i—yj-i-zlg
Now, ;17 L _c) then

i +yj+zk)-Gi+j—k)=0
= 3x+y—-z=0
Also, Zi) L Z then

(xi +yj+zk) (i —-4]+5k)=0
= x—4y+5z=0
Also, d-a=21

(xi +yj+zk) -(4i +5] —k)=21
= 4y + 5y —z =21
Subtracting (i) from (iii), we get

x+4y =21

Multiply (7) by °5° and then adding (i) to it, we get 15x + 5y — 5z +x -4y + 5z=0

= lex+y=20

13 Mathematics — 12
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Solving (iv) and (v), we get

-1 16
= dy=
x=—andy==

Put the values of ‘x” and °y’ in (i),
we getz = ﬁ
5 3

d=L1ci+16)+13h)

W | —

36. () R=1{(S;,A), (S B). (S5 O), (S4 D)}.

(if) Yes, for each x € X, 3 f{x) € Y unique.

(iii)y (a) For(x,y) €R, A (¥,z) €R such that (x, z) & R.
Hence R is a transitive relation.

OR

(iii) (b) If Sgwith scores 92 added to R, then we get a new relation
Ry = {(S1, A), (S, B), (Ss, C), (Sy, D), (S5, A)}
is a relation from set
Z=1{S,,8,, 555, S5} toY={A,B,C,D}.

Which is also a function. It is a many one function.

37. Given x = 600 - p
8
— 8 = 600-p
= p = 600 —8x
Rx) =p-x
= 600x — 8x*
Cost function, Clx) = x>+ 78x + 2500
(i) p = 600 —8x
(ii) P(x) = R(x) - C(x)
= 600x — 8x* — x* — 78x — 2500
= —9x% + 522x — 2500
(iii) (a) 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
= x=22_99
18
P'(x) = -18<0

. P(x) is maximum when x = 29.
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OR
(iii) (b) P(x) = -9x% + 522x — 2500
Differentiating both sides w.r.t. x, we get

P'(x) = — 18x + 522

Put 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)

38. Let E;:scooter driver is selected
E,: truck driver is selected
E;: car driver is selected

E: Ensured person meet with an accident

P(E)) = % P(E,) = g, P(E;) = %

£) oo L) oo p[E) =002
PEl—.l,PEZ—.,PES—.

(#) P(truck driver meeting with an accident) = P(E,) P(E/E,)

9 225

@) P(E)=P(E,) P(E/IE,) + P(E,) P(E/E,) + P(E;) P(E/ES)

=2 5001+ 2 %004+ 3 x 002
9 9 9

_2+16+6 _ 24
900 900

2
75
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