Solutions to RMM-DS1/Set-2

1. (a)
2. (a)

3. (b)

4. (a)

5. (b)

6. (a)

7. (¢)

A+B)+C=A+ B+ C)

4=[aij]m><n
1 3 2| «x
[T x 1]]10 5 1 1l =0
0 3 2f[-2]
x+3—4]
= [T x 1] 5-2 | =0
3-4 |
x-1
= [T x 1]| 3 [=0
-1 |
= x-14+3%x-1=0
= 4y =2
1
= X = —
J 2
Yy
— +y=¢€
xdx y
d
dx X
o dy
Comparing with o + Py =0,
we get P=l, =¢
X
1
Pdx Zdx
IF=ef =efx = 8% =
cos 2o + cos 2p + cos 2y
=2 cos’o + 2 cos’p + 2cos’y -3 =2(1) -3 =-1 {cos’a +cos’ P +cos’y =" +m*+n*=1}

(&) -4
1+(=2] =3r- =
dx

dy\? dy\ d
1+ (—y) =% + (—y> Bl
dx
So, order = 1, degree = 1
Sum =1+1=2
Solving equations x + y = 7

and x + 2y = 10, we get

y=3,x=4
Points Values of Z = 5x + 2y
0, 5) 10
(7, 0) 35 — Maximum
0, 0) 0
4, 3) 26
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8. (d) a =2 -3 +2%
b =—f+2j'+l€
ab =2x (1) + (3) x2+2x1
=-2-6+2
=-6
Projection of aonb = a;b
b
-6
= = ‘/g
‘«/1+4+1‘
1 0 1
9. (a) leldx =L-xdx+f0xdx
2)\0 2\1 =
SHRE y
2/, 2 o
X/
=_<_l + l) _ (-1, 0) 0 (1,0)
2 2 Y’
10. (a) Points P(3, -2), O(8, 8), R(k, 2) are collinear.
1 321
=18 8 1|=0
2k 21
= 38-2) +2(8-k) + 116 - 8k)=0
= 18 + 16 -2k + 16 - 8 =0
= k=5

11. (b) Objective function of a linear programming problem is a function to be optimised.

- >

12. ) (a-b)*(a+b)

=aXa+axb-bxa-bxb
=axb+axbh
=2(axb)
34 1 15
13. (d) We have, A= [3 0],B = IO _10]
|AB| = | Al B
= (-12) x (~10) = 120
14. (d) We have, P(A)=% . P(B) =0
P(AB) = P(ANB)
P(B)
= w = Not defined

Mathematics—12

)



dx

15. (b) S
CoS” x sin” x
cos’ x sin® x
= J( 2 T 2 )dx
cos“ xsin“x cos” xsin” x
- e
sinx  cos’x
= fCOSGszdx-FfSCszdx
= —cotx +tanx + C
=tanx -cotx + C
16. (d) (x+a)(x-a)=5
-2 T > 50
= |x[-xa+ax-4 =5
-2
= [x[ =6
= x1=v6
17. (a) y=61+logx — eloge+logx
= y=elog(ex)
= y=ex
Differentiating w.r.t x, we get
dy
—=¢
dx
18. (¢) We have, %, %, k are direction cosines of the given line.
2
Let l:i,mzln:k

P+m?+nt=1

= l+l+k2=1
2 4 1

= k2=_
4
2

19. (@) Both (A) and (R) are true and (R) is the correct explanation of (A).

20. (b) Both (A) and (R) are true but (R) is not the correct explanation of (A).
a1 .13

21. Let cos > X and sin =y
_ 1 .3

cos x = — and siny = =

2 5

tan x = v'3 and tany = %

al
tan(cos ]§+s1n 1%>=‘[an (x +y)

tan x +tan y

1-tan x tan y
J3e2

4

1—/§x%

=(4J§+3>
4-3V3
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22.

23.

OR

oo ()

Let cos™! e =X
25

7
= CosS X = —

25
We have

cotx = l = cot cos’](l> =l
24 25 24

24

25

Let r be the base radius and % be the height of the cylinder at a particular instant of time 7. Let V be its volume

at that instant.

ar =2 cm/s; ah = -3 cm/s
dt dt

Given:
We know that:
Volume of cylinder, V=mh

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

d_V =n(72ﬁ+h>(2r£>
dt dt dt
av
Now, [—] =7n[9 X (3) +4 X2 x3Xx2]
dt |,_3 -4
=n[-27 + 4§]
=21n cm’/s

So, volume is increasing at the rate of 21w cm’s.
We have, flr) =x" = 32% + ax + 10
Differentiating w.r.t. ‘x’, we get
) =4 - 64x + a

ATQatx =1,f’(x) =0, so

0= 4(1)° - 64(1) + a
= 0=4-64 +a
= a= 60

OR
y=2+ % + 12r - 1

Differentiating w.r.t x’, we get
d
D6+ 18+ 12
dx

=6(x* + 3x + 2)
=6(x +2)x + 1)

Intervals Sign of f’(x) Nature of f _:
(o0, =2) +ve Strictly increasing
(-2, -1) -ve Strictly decreasing
(-1, o) +ve Strictly increasing

~ In (-2, -1), f’ is strictly decreasing.
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24.

If

sin x < cos

0<x<

= a3

sin x — cos x| =cos x — sin x

4 .
1= fo (cos x —sin x)dx

T

4

sin x + cos x
o

= <5in%+cos E) — (sin 0 + cos 0)

4

2 1= /2-1
%

25. Let AB be ladder resting with wall at an angle of 30°. Let AC be the wall. Suppose at any instant of time ¢, man

26.

is at point B. Let BC = x and AB = y.

Given:

Now,

=

Differentiating w.r.t. ‘©, we get

Let

=

Adding (i) and (ii), we get

dy . A
—— =3 m/min
dt
30°
* = cos 60° y
y
_ 0 _J
x=y cos 60° = x=3 60°
B X C
d
dt dt 2
=3 X 1 = 3 m/min
2 2
_ (" X tan x (1)
0 sec x +tan x
x (m—Xx)tan(m— x) (b b
= x)dx = a+b—xdx>
0 sec(m—x)+tan(w — x) Lf( ) faf( )
_fn (mr—x)tan x
"~ Jo secx+tanx
_fn T tan x _fn (ii)
0 sec x +tan x 0 sec x +tan x
21=nfn< tan x Xsecx—tanx>dx
o \secx+tanx secx—tanx
= ﬁfn(tan x sec x — tan® x)dx = ﬁfn(sec x tan x — sec” x + 1)dx
0 0
= m[sec x — tan x + x]§
=mn[sect—tant + ©—sec 0 + tan 0 — 0] = n(n - 2)
T
I=—(n-2
(n-2)
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27. X = Number of defective pens.

X=0,1,273,4
P(X=O)=£><£><£><15 - 8L
20 20 20 20 256
!
47474747317 256
P =2)=>x3xLtylyg-24
4 4 4 4 256
1L>(X=3)=l><l><l><§><4=£
4747474 256
P(X:4)=lxlxlxl=i
4747474 256
The probability distribution is :
X 0 1 2 3 4
8L 108 54 12 i
P(X) 256 256 256 256 256
28. Let I = | x(log x)%dx
f@ @
Integrating by parts, we get
2 2
_ 2 X 1 X7
1= (log x) 5 fZlongx 2dx
2
X
= "_(log x)*- | x log x dx
2 f@ o
2 2 2
=X 2_ RS AV
—2(10gx) log x 5 fxxzdx
2 2 2
I="(logxP-logx+XZ+C
5 (log x)" - —-log x + =
OR
dx
I_f 4
x(x*-1)
_ dx 1
_f 1 Let 1-— =y
x5<1—) x*
4
. 4
= —dx = dy
_ 1Y X
47y
=llog|y|+C
4
1 1
= —log|ll-—|+C
4 8 x*
4
1 X -
I=—log +C
4 x*
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29.

30.

dy

20+ 3) —wy— =0
O+3)-0
Y e+ 3)
= —_ =
P
y .2
= dy—xdx
3 p-2e
= =
y+3 y &
(15 = S
= =
x
Integrating both sides, we get
( y+3)y fdx
= y -3 logly + 3| =2log |x| + C

Puttingx = 1,y = -2, we get
-2-3logl=2log 1+ C

o C=-2
. Particular solution is : y — 3log|y + 3| =2log |x| -2
OR
ydx—(x + 2)dy=0
= y dx = (x + 2%)dy
dx
= = o=x + 27
d Y
= de _x + 2y
dy Y
dy Y
. ..oodx
Comparing with o + Px = Q, we get
y
p= -% and O =2y
LE = /™
= e_f%dy
=e—logy
_1
y
L 1 1
Solution is x X LFE = XIFdy = x-—=|2yx—d
fQ y y f y X 5 dy
X
= —=2+C
y 9%
= x=2%+ Cy
We have to maximise, Z=3x + 5y
The given constraints: x + 4y <24
3x +y<21
x+y<9
x=20, y>20
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Converting (i) and (iif) inequations to equations and solving, we get
x + 4y =24
x+ y=9
Jy=15
= y=5,andx = 4
Converting (if) and (iif) inequations to equations and solving, we get
x+y=9
3x +y=21
-2 =-12
= x=6,andy =3
Converting (i) and (i) inequations to equations and solving we get x = % andy = %
21'§k 0, 21)
204
194
181
174
16+
45
144

13+

A
o
L
(<o)
V0 ©

A0, 6)

X + 4y = 24

o P T R T T TH e
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()
...(if)
...(ii)

()

..(ii)

Corner Points Values of Z = 3x + 5y
0(0, 0) 0
A(0, 6) 30
B4, 5) 37 < Maximum
Cc(6, 3) 33
D(7, 0) 21
-, Maximum value = 37 atx =4,y = 5
OR
We have to minimise, Z = 9x — 11y
The given constraints are:
x+y<7
2x-3y+620
x,y>0
Let us graph the feasible region of the system of linear inequalities (i) to (iif). The shaded region is the feasible
region.
AY
8_._
i~
64
54
4
3
©, 2)
14
ST s
Y
Y/
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.
31. y=x"
Taking log on both sides, we get
logy=x log x
Differentiating w.r.t x, we get
d
1o xl + log x
Yy dx X
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32.

33.

=

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

From (iii), we get
Putting this value in (iv), we get
dy

b +yl
— = og x
/ y v ylog

dy dy 1

—2—E+y—+logxa
dy

logx=dx ’

d* Tyl d a
di2 dx  dx X
dy 1<dy)2 dy dy
= — =) -+ ——+=
d: Y\dx dx dx X
d’ 1(dy)2 y
= — = =] + =
2 y\dx X
dy q1(dy\ y
: &2
dxz y X
The given curves are: x=y +4andy’ = 2
= y2=2y+8
= V-2 -8=0
= V-4 +2)=0
= y=4,y=-2
Fory =4,x =38

Fory = -2, x =2

Area of shaded region = ar(QACPQ) — ar(QAMOCP)

= f;dey—_Cdey

o 4y
= [ @+ydy- [ Z-dy

dy + —

2 2

1
) - m [ys]fz

=[(16+8)—(—8+2)]—%[64+8]

=30 — 12 = 18 sq units

For reflexive:

Let

=

.. R is not reflexive

R={(a, b) : a < b*}

11
E,2>ER

L < l, which is false
2 4
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For symmetric:

We have, (1,2)e R as 1<4
But 2 <12 is false
ie. 2,1)eR

. R is not symmetric

For transitive:

We have, (7,3)eR as 7<9
(3,2)eR as 3<4

Now, 7 < 2% is false

ie. (7,2) ¢ R

-. R is not transitive.

.. Given relation is neither reflexive, nor symmetric, nor transitive.

OR
We have, fx) = %
Let X, X, € R
Now, feep) = flxy)
2-7 2x,-7
- =
4 4
= 2, = 2x,
= X, =X,
.. f is one-one.
Let fx)y=y
-7
= =
4
= 2t —-T=4y
dy +7
= x= i eR
2
. . 4y +7 )
Thus for all yeR (co-domain), there exists x = €R (domain).
2(4y +7
( y2 )
X)= ————
fiw) ;
_Ay+T7-7
4

. fis onto.

.. fis one-one and onto function.

Mathematics—12
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34.

Matrix equation is

Here,

Now

1
A=|1
1

N O =

3
1
1

4] =1(0-2) = 1(0) + 3 X (2-0) = 4 =0, . A" exists

C, =-2, C, =0,
C, =5, C, = -2,
Cy=1, Cy, =2,

25 1
adjA=|0 =2 2
2 -1 -1
At=—L g4
(A
25 1
1
=0 22
2 214
x+y+z=6, x+2z=17,

111][x] [6

10 2||y|=]7

311)|z] |12
BX=C
X=B'C
B=A'

B =(a7)

202
Bl=-5 22 -1

Hi1 2 4
X=B'C
x| 20 2][6
yl=—+5 2 -f|7
A 4 o2 e
x| [ 12+ 24
yl={30-14-12
A He+14-12
x] 112
y =Z4
z| | 8

3

=1
2
z=2

Mathematics—12
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35. Cartesian form a line is
x+2 _ y+2 z+8 .
= = ()
2 —4 -5
Let A be foot of perpendicular drawn from point P on the given line.

x+2 _Y+2  z48 (say)
2 4 T 5 T ey P(-1, -1, 3)

= x=2u-2, y=-4u-2, =-5u-8
.. Co-ordinates of 4 be (2u — 2, -4p — 2, -5u — 8)
DR’s of PA =(2un - 1, -4p — 1, -5p — 11)
PA is perpendicular to given line (i),
2Q2u—1) —4(-4p-1) - 5(-5pn - 11)=0

Suppose,

A

< 3>
<« >

Fo=(=2i —2j —8k)+M2i —4] - 5k)

BN 4 -2 + 160 + 4 + 250 + 55=0
BN 450 + 57=0
R =y
45
19
15

.. Co-ordinates of foot of perpendicular are:
-19 -19 -19 . -68 46 -5
<2X< 15 )‘2’_4x< 15 )_2’_5< 15 )‘8) teo ( 15715 3 )

OR

The given lines are:

> =3 T 3 ()
x-4 _y-1 z .
3 == =7 ...(i0)
Now, x-1_Y-2 _ z-3 ~ % (say)
2 3 4
= x=20+1, y=312+2, z=41L+3
So, coordinates of any general point on line (i) are (21 + 1, 3A + 2, 41 + 3)
Now, x;4 =yT_1=§ = pu (say) coordinates of any general point on line (ii) are (Sp + 1, 2p + 1, p). If lines
intersect, they must have a common point. So, for some values of A and p we must have,
2+ 1=5u+4 ...(iii)
v+ 2=2p+1 (V)
4h + 3=u (V)
Solving (iii) and (iv), we get
A=p=-1
Also, A= = -1 Satisfies (v).

.. these lines intersect each other.
Coordinates of point of intersection = (2 X (-1) + 1,3 X (-1) + 2,4 x (-1) + 3)
ie, (-1, -1, -1)
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36.

37.

Il
[\S)
AN

|
—~
N
<
<

|

4x8
2

(@) Volume of tank = x
V=x2y
. _V
(if) y= ;
Surface area of tank = x> + 4xy
=x* + 4x-K
X
= x2 + 4l
X
(iii) We have, s=+
Differentiating w.r.t. x, we get
ds 4V
i LA
dx X2
For maximum or minimum surface area,
= X}
= X
2
NOW, ﬂ =2+ 8_V
dx® x®
(dzs> 2+ 5
dx* |-y 2V
~. Surface area is minimum at x = (21)"?
3
Now, C=wsv="1
3
= % = x%
= x=12
OR
(iii) We have, y=V
= 8=x" x 2
= ¥ =4
= x =2 (-2 rejected)
s=+ Y _y4y
X
. 1.1
=]1-(—+—=
0 PE)=1-(;+7)
—1-3
4
=1
4

(14)
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(if) P(A)=P(E,)) X P(i> + P(E,) X P(i) + P(E;) X P(i)

E E, Ey
_t 1 r 1,11
4 3 2 2 4 4
_1 .1 1
12 4 16
_<4+12+3)
48
_19
48
A
P(E3)><P<F>
3
P(EA) =
(i) (EyA) y y v
P(E))x P(E) + P(E,) X P(E) + P(E3) % P<Es>
11
_4 4 _ 1,48
19 16 19
48
=3
19
OR
A
P(E1)><PE1
P(E/A) =
(i) (EjA) y v y
P(E)xP El +P(E)xP Ez +P(E;) x P E3
1,1
_ 4 3 _ 4
1.1 1.1 11 19
—X—F+=X—+—X—
4 3 2 2 4 4
38. (i) AB =2i +5 - 5k

AC = 30 +4j - 8k

Vector perpendicular to AB and AC = AB x AC

i jk
=2 5-5
34 -8

= (=40 + 20) — j(-16 — 15) + k(8 + 15)

=-20i + 31 + 23k
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. 1 — —
(i) Ar (AABC) = E' AB x AC |

- %\ —20i +31j + 23k

400 + 961 + 529

Il
N | =

N[W o=

v1890
= 210

sq units.
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