MARKING SCHEME
PREBOARD CLASS 12 (MATHS)
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SECTION-B

21

We know that, (coscosx) = x, if x € [0, m].

Now,

131
(COS coS . )

= [cos cos (21‘[ + %) ] ( BTT[ ¢ [0, “])

1
_ il .. _
= [coscos o ], (* coscos (2m + x) = coscos x )
- (..
= ( = € [0, T[])
OR 1
(3 -2
=%— (m—=2), [*(—x)=m—x]
T T
-3 (-9
1
_ L _ 2
3 3
—__
- 3
1
22 | x=atan?0
Differentiating w.r.t. 6
dx _ 2 2
To" = aX3tan B sec’ O
0.5
Again,y=asec’ 0
Differentiating w.r.t. 6
3—g=a X3 sec?’OsecOtanB® =3 atanBsec’O
) 0.5
d ay
d—z = —— =3 atan B sec’ B/ a x3 tan’ B sec’ O

do

_ sec®
" tan®




=cosec O

23

f SeCZX dx

\ tan2x+4

Let, tanx = z

2
~sec xdx = dz

=f dz
Z+\/zz+22'+c

[ 2
tanx + tanx+4'+c

= log

= log

OR

fx/l — sin 2x dx, %< X <%

2 2 .
= [/sin"x + cos"x — 2.sinx.cos x dx

= f\/(sinx — cosx)zdx

T

—f(smx cos x )dx, (m T <x<—

sin x is greater than cos x )

=—cosx — Sinx + c

0.5

0.5

24

e - T R A A
a Xb = |a||b | sinsin © n, where nis a unit vector.

- -

el el A
= |a xb|= ||a||b|sinsin9n

:\/(— 3)2 +1°+2° = |;||E||sinsin6 ||1;|
=29+ 1+ 4=2.7.]|sinsin0 |.1

= /14 = 14 |sinsin 6 |

iy

$14

= |sinsin 0 |

=L = |sinsin O |

N




. 1
= |sinsin® |=——

14

1

s

= sinsin® = +

o=

25

k k k
= + 3 + k + T = 1
15k+10k+30k+6k
=1
30
61k
== = 1
30
>k = o1
X X X X X
1 2 3 4
P(X) 30 30 30 30
122 183 61 305
OR

S={1,2 34,5 6}
A={2 4 6
B =1{1, 2 3}

ANB = {2}

-+ 1_1

P(A).P(B)=—>—~==

~P(ANB)#P(A).P(B)

Hence, A and B are not independent
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SECTION-C
26 | Here, (cosy)‘=(sinx)’
Taking log both sides we get
log (cos y)* =log ( sin x )’
Or, x log cos y =y log sin x
. 1
Or,ylogsinx=xlogcosy
Differentiating both sides w.r.t x
yX%Hogsin x%=xX%inyL —ZXL +log cos y
TR A dy
Or,ycotx+|ogsmxdx— xtanydx+logcosy 1
Or,%(logsin X+ xtany)=logcosy—ycotx
1
0 dy _ _logcosy-ycotx
7 dx T~ logsinx+xtany
27 | Given f(x)= 3x" — 4x° — 12" +5
Differentiating both sides w.r.t. x
' 3 2 1 2
f(x) =12x —12x — 24x = 12x(x - x - 2) = 12x(x + 1)(x — 2)
-infinite i i 1
- f I +— +infinite
-1 0 2
£ (x) < 0if x€(= 00, — 1)U (0,2)
1
~f(x) is strictly decreasing in(— oo, — 1) U (0, 2)
Similarly, f (x) > 0if x€(= 1,0) U (2, ©)
1

~f(x) is strictly increasing in (— 1,0) U (2, o)
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L
4
Sinx tcosx
0 16+49sin 2x

sin x +cos x dx
16+9[1—(1—sin 2x)]

Il
© &

sinx +cos x d
. 7y AX
16+9[1—(sm X —cosXx) ]

I
© &

X 0 s
4
y4 -1 0

s
4
sinx +cos x
= —dx
0 25—9(sinx —cosx)

Let, sinx — cosx = z

~(cosx + sinx)dx = dz

0
dz

7, 25-97°

- f dz

7, 97'-25

0
dz

7 6’5

S

3251 °
253 3z+45 | |_,

=— 3—10[l0g 1 —log4 |

1
=35 log 4

}f(a— x)dx
0

Let, a — x = z

X 0 a

OR

0.5

0.5




0
=— [ f(2)dz

= | f(2)dz
0
= | f(x)dx 1
0
[ fx)dx = [ f(a — x)dx (proved)
0 0
1
fxz(l - x)ndx 1
0
1 , b b
=1 -xT1 - - x)]"dx, |Applying [ f(x)dx = [ f(a + b — x)dx
0 a a
! 2
=1 - x)x"dx
0
! 2
=[(1 - 2x + x)x'dx
0
b +1 +2
=[(x — 2x 4 x" )dx
0
1
n+1 n+2 n+3 1
:[n+1 - 2 n+2 + n+3]
1 2 1
=l:n+1 T nt2 + n+3]
2
2 ly=x .0
y=x
y = |x] .. (ii) y=x
Solving (i) and (ii), weget
el = x° '
2 4
=X =X ' =
1 x
=>x2(1 — xz) =0
=x =—1,0,1
1.5

The required area s :

1 1
= Zlf yldx - fypdx]
0 0




1 1
= 2|[ xdx — fxzdx‘
[0 0

I
)

[ 1 1
Bal
(- 0)— 41 - 0)

]

I
)

I
)
INlHI

Il
N
N

—Ls units
= 3 q_

y2 = 16ax .. (i)
y = 4dmx ... (ii)

Solving (i) and (ii), weget
(4mx)2 = 16ax

2 2
=lém x — 1l6ax =0

:»16x(m2x - a) =0

a

2

= 4\/5\/;dx — [ 4mxdx
0 0

a

2 37:2 4 2 5
— 21,2 _ am m
—4a.3x > x]o

0

2
8\/5 a a a
==/ — 2m.—
m m m
8a° _ 24"
3m’ m’

2

_ 2a .
= —Sq.units
3m

OR

y =4dmx

0.5

0.5

0.5




3m® 12
0.5
3
=m = 8
=m = 2
0.5
30 dy 2 2 2 2
= 1+x +y +xy
dy 2 2 2
:E_(l +x)+y(1 +x)
dy 2 2
:;’E_(l +x)(1 +y)
= - (1 + x )d
1+y
d 2 1
= [ —f(l +x)dx
1+y
X3
=y =x +T+ c
Itis giventhaty = Owhenx = 1
— 1 1
0=1+—-+c
=c =—+
Hence, the particular sol"is
3
y=x 45 -
OR
dy Y\ _
xd—smsm( )+ X — ysmsm( )— 0
ysmsmf —X :
- (D)
xsmsm( )
1

ysinsin %) —X

Let’ f(x, Y) - xsinsin (L)

Aysinsin (Ly) —Ax _ ysmsm( )

X
Axsinsin (}3: ) xsinsin 2 )

“fOx, Ay) = = f(x ¥)

Hence, f is a homogeneous function of degree 0.

Dif ferentiating both sides w.r.t. x

Let, y = vx




Ay _ v
dx_v+xdx

Hence, eqn(i) becomes

dv __ vxsinsinv —x
V+ X— = —
dx xsinsin v
dv vxsinsin v —x
VX = — %
dx xsinsin v
dv vxsinsin v —x—vxsinsin v
DX = —
dx xsinsin v
dv —X
= X =
dx xsinsin v
dv 1
= = = ——
dx sinsin v
dx

=sinsinvdy =— -

= [ sinsinvdv =— %
= — coscosv =— loglog |x|+ ¢
= — c0SCOs (%) =— loglog |x| + ¢

It is given thaty = % whenx = 1
» — coscos - =—loglog1l + ¢

= —-0=—0+c

=c =0

Hence, the complete sol"is:
— €OS COs (%) =— loglog |x|

X

= C0S c0S (—y—) = log log |x]|

0.5

0.5

0.5




0.5

31

The region bounded
by the points A, B, C
and D is the feasible

region.

30

1.5
-10 -5 5 1\ 15 20 25 3
Corner Points Maximize Z = 3x + 9y
A(5, 5) 60
B(15, 15) 180
C(0, 20) 180 1
D(0, 10) 90
Maximum value of Z is 180 and which is at any point on the line segment joining
0.5
B and C.
SECTION-D
32 | For Reflexive:
ab = ba, for all a, bEN.
1.5

~(a, b) R (a, b), for all a, bEN.

Hence, R is reflexive.

For Symmetric:

Let, a, b, ¢, dEN such that (a, b) R (¢, d).




(a, )R (c, d)

=ad = bc
=da = ¢b
=cb = da

Hence, (¢, d) R (a, b).

~(a, b) R (¢, d)=(c, d) R (a, b),foralla, b, c, dEN.

Hence, R is symmetric.

For Transitive:

Let,a, b, c, d, e, f€EN such that (a, b) R (¢, d) and (¢, d) R (e, f).
(@ b)R(c, d); (c, DR (e, f)

=ad = bc;cf = de

C a C e
=a =" d T

a e
:}b_f
=af = be

Hence, (a, b) R (e, f).
~(a, b)R(c,d) ; (c, )R (e, f)=(a, b)R (e, f),foralla, b, c, d, e, fEN.
Hence, R is transitive.
Hence, R is an equivalence relation on NXN.
OR
For one-one:

Let, x , xZEN (Domain) such that f(xl) = f(xz)
—x +x +1=x"+x +1
T4 =X TX

=x2 x2+x x. =0
1 2 1 2

::»(x]L + xz)(x1 — x2)+ (x1 — xz): 0

=>(x1 — xz)(x1 + X, + 1) =0

1.5




For onto:

Hence, f is one-one.

Let us take 1 from N (Co — domain) such that f(x) = 1

= +x+1=1

=>x2 +x=0

=x(x +1)=0

=x =0 -1

But, 0, — 1&€N (Domain)

Hence, for 1 in co-domain, we do not get its pre image in domain.

~f is not onto.

2.5

2.5

33

A=[1110131 - 21]

[Al=1(14+6)—1(0 —3)+ 1(0 — 1) =7 + 3 — 1 = 9(0)
-1 .

~A exists.

adjA =[|13 - 21| —|0311]]011 — 2| — |11 —21||1111]| — |1

gl _adjA 1.5 _ 2 _
sA ==l =7 ~3230 -3 - 131]

x+y+z=6 y+3z=7x—-2y+z=0
The above system of equations can be written as: AX = B,

where,
A=[1110131 —21],X=[xyz],B=[670]

:X=AB=-+7 -3230 -3 —131][670]=—[42 - 21 + 018 + 0 + @

7 5
S X =?,y= 2,Z=?
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4 4

1

Now,

4

[lx — 1|dx

1
4

= [(x — 1)dx
1

2 4
=[(2 — x)dx + [(x — 2)dx
1 2

:[Zx —xTz]j +[x72— Zx]z
=le-2-2-F)|+16-8-@ -9
=2-15+2

= 2.5

Now,

2 Z
fllx = 1]+ |x = 2|+ |x — 3|]ldx = [|x — 1|dx + [|x — 2|dx + [|x — 3|d
1 1 1

1 1.5




4 1.5
[lx — 3|dx
1
3 4
=[(3 — x)dx + [(x — 3)dx
1 3
2 13 2 4
X X
=[3x _T] +[7— 3x]
1 3
9 1 9
=[0-3)-(E-3)]+|E-12-(F-9)
=45-25—-4+4+45=25
4
“fllx = 1+ |x — 2]+ |x — 3]]dx
1
=45+ 2.5+ 2.5 1.5
= 9.5
0.5
35 [ The equation of a line joining the points B (0,—1,3)and C(2,—-3,—-1)is
r = (00— j + 3k)+ A[(2i — 3/ — 1k) = (0i — j + 3k)]
> = (=) + 3k)+ A(2i - 2j — 4k)
S7 = (2N + (= 20 — 1)] + (= 4% + 3)k, A€R )
So any point on line BC is to the form (2A, —2A -1, - 4A + 3)
Let foot of the perpendicular drawn from point A to the line BC be T(2A, —2A -1,
-4\ +3).
Al-1,84)
B T C
1
!
Pxy2)
1

Now, DR’s of line ATis (2A+1,-2A—-1-8,—-4A+3—-4)or (2A+1,2A-9,—-4A -
1).




Since, AT is perpendicular to BC.
S2x(2N+1)+(-2)x(-2M-9)+(-4) (-4N-1)=0

[+ a,a, + b,b, + ¢,¢, = 0]
=>4N+2+4N+18+16A+4=0
=24\N+24=0,A=-1

-~ Coordinates of foot of perpendicular is
T(2x(-1)),-2x(-1)-1,-4x(-1)+3)orT(-2,1,7)
Let P(x, y, z) be the image of a point A with respect to the line BC. So, point T is
the mid-point of AP.

-~ Coordinates of T = Coordinates of mid-point of AP
=(-2,1,7)=[(x-1)/2,(y+8)/2,(z+4)/2]

On equating the corresponding coordinates, we get
-2 =(x-1)/2,1=(y+8)/2 and 7 = (z+4)/2
=>x=-3,y=—6andz=10

SECTION-E

36

Let A, B and C be the events that calculation is done by Jayant, Sonia and Olivia

respectively.

Let D be the event that there is an error in the calculation.

50
100’

20
100’

P(C) = =2 and

Then, P(A) = 100

P(B) =

P(D/A) = 0.06 ,P(D/B) =0.04 ,P(D/C) =0.03

(i)The probability that Sonia processed the calculation and committed a mistake

— P(D/B) P(B)
"~ P(D/A) P(A) + P(D/B) P(B)+ P(D/C) P(C)

20
0.04 x 100

50 20 30

— 8

T 47

(ii)The total probability of committing a mistake in processing the calculation
=P(D/A) P(A) + P(D/B)P(B) + P(D/C)P(C)

_ 50 20 30
=0.06 XToo +0.04 x oo +0.03 x oo

=.047




(iii) If the form selected at random has a mistake, the probability that the form is

not processed by Jayant is

=1-probability that the form has a mistake and is processed by Jayant

—1— P(D/A) P(A)
P(D/A) P(A) + P(D/B) P(B)+ P(D/C) P(C)

_ 0.06 X

N 0.06 X 0 +0.04 X 20 40,03 X 0

- 17

Y

(i) Projection of AB along i= cos 60° = SX% = 2.5

Projection ofAB anng] = |AB| sin60° = 5>< = 2. 5\/7

So, scalar components of AB are 2.5, 2.5\/§.

- = 501 3 A
(i) Unit vector along AB = —22— = 2 (+) = %(l + \/50

s T
(i) 0B =04 +AB == 3i + (5i+23) == 5i+ 52
() C=5000x¢+40000h* .. 1)
x*h =250 = h=250/x> i (2)

From (1) and (2), C= 5000 x? + 40000 (250/x%)? =5000 x> + 2500000000/x"
(ii)(a)For C to be minimum %=0 =10000x — 10000000000/x°=0

= x=10 OR

(b) Z_;Cf 10000x — 100000 00000/x°

Which is < 0 for 0<x<10. So, the cost function C(x) is not increasing where

0<x<10




