Marking Scheme (Mathematics XII 2017-18)

Sr. Answer Mark(s)
No.
Section A
1. [(13)]={(x y) e AxA:x+3=y+1} ={(x,y) € Ax A1y —x =2} ={(1,3),(2,4)} [1]
2. -15 [1]
3. b=1 1
a=i, b=] " (or any other correct answer) [1]
4. (1%2)#3=2°%3=2" 1%(2%3) =1%2° =2% - (1#2)*3=1x(2+3). [1]
Hence, *is not associative.
Section B
> :>4sin’1x+%—sin’lx:7r (1]
- V4 - Vs . 1 [1]
=3siNT" X==— =8N X=—=X=Sin—=—
2 6 6 2
6. 3 27" 1 [-3 2] [3 2 [1+7%]
{5 —3} _9—10{—5 —3}{5 3}
P—1232—138 [%]
12 1|5 3] |1 1
7. b
Let cOS™ X =6#. Then VXGE,l},Qe{O,%}x:cose ]
The given expression on LHS
- 9+COS_1{COSH + ngm 0} =0+cos™ [cos(e—%)} = 0+cos{cos(g—¢9)} [1]
—9+Z -9 [-.-osf—est
3 3 3
T
=5 =RHS (%)
8. - 1/2
Lety=i2.Thend—y=—§. [1/2]
X dx X (1]
dy = (ﬂ)x=2 XaX = _—32>< 0.002 = —0.0005.
dx 2 [1/2]
y decreases by 0.0005.
9 J- a\/1+sm2x _J- , \/(sin X+ cos x)? [1/2]
1+ cos2x 2c0s” X [1/2]

J' (smx COS X

)d x:—IeX(secx+secxtanx)dx
cos® X  €O0s” X 2

:%exsecx+c [ Jer(F 0+ FOg)dx=e*f (9 +c]|




10. | ax® +by’ =1=>2ax+2byy, =0=ax+byy, =0 (1) [1/2]
=a+blyy, +y,’1=0=a=-blyy, +¥’1 (2 (1]
Substituting this value, for a in the equation (1), we get,

—blyy, + ylz]x+byy1 =0=x[yy, + y12] =Yy, . Hence verified [1/2]

L\ G=2i—j+kb=i-2]+kd-b=>5]b=6. [1/2]
The required Projection (vector) of i on b= “14,? b [1]

b
_2G-2}+h). [1/2]
6

12. 1
P(B/A):P(A—HB): P(ANB)=0.4x0.6=0.24 (1]
P(A/B):P(AHB)=O'24:3 (1]

P(B) 0.80 10
Section C
13. a’ -1 0 a—a* Ci1 Cip Cy3
Let Ay=| 0 a—a* a®—1|=|C1 Cyz Cy3 [2]
a—a* a®>-1 0 (31 C3p Cs3
Where C;; = the cofactor of a;; and a;; = the (i,j)th element of determinant A.
€11 Ciz Ci3 [1]
We know that |C;; Cyy Cos| = A2
C31 C33 Cs3
A1= A% = (—4)2 =16 [1]
14. Since, f is differentiable at 1, f is continuous at 1. Hence,
lim f(x)=lim(2x+1) =3 [1]
x—1" x—1"
. Y ) _
lLTf(X)_lLT(aX +b)=a+b [1/2]
f(1)=3
As fis continuous at 1, we havea+b =3 .... (1) [1/2]
R p— J— 2 R
Lf/(1) = lim ~&=W =@ _ ;. ad=h) +b-3 [1/2]
h—0* — h—0* —h
2 —_— —
_jim a8 =28n+b=3 i oh i 2a) (using (1) [1/2]
h—0* —h h—0*
- [1/2]
RE/(1) = lim fA+h)-fQ@ _lim 2(1+h)+1-3 _5
h—0* h—0* h
As f is differentiable at 1, we have 2 a=2,i.e.,a=1and b = 2. [1/2]

OR




X +Sin X

lim f(x)=lim ———
x—0" x—0~ s|n(a+1)X
sin x [1/2]
= 2
. X
= lim sin(a+1)x - 1
oo Sin@th)x gy at [1/2]
(a+1)x
esinbx _1
lim f(x)=1im2
fim F09=lim2—x [1/2]
smbx _
:"TZ bl SIEbX 5
x>0 sinbx X
) - [1/2]
For the function to be continuous at 0, we must have Iir(le f(x)= Iirp f(x)=f(0) [1/2]
. _ e [1/2]
i.e., we must have =2=a=0; bmay be any real number other than 0.
a+l [1]
1> =log(v/x + ! )2 = 2log(XE ) 2[Iog(x+1)——|ogx]
NF W (1]
1 11 x-1
=———x— 1
] 2xx] X(x+1) @ (1]
CX(X+D) - (x-D(2x+1)  —x*+2x+1
? X2 (x+1)? X2 (X +1)? [1]
— 2 —_— —_—
= X(X+1)%y, = X+ 2x+1_ 2x=(x+1)(x 1):2—(x+1)2y1 (using (1))
[1]
= X(X+1)*y, + (X +1)*y, = 2. Hence, proved.
16. Wheny =0, we have (x—1) (x* +x+1) (x—2) =0, i.e,, x=1or 2. [1/2]
d_Y_ 3 _ 2 _4v3 _py?
dx_X 1+(x—2)3x" =4x"-6x" -1 [1/2]
d
(d_i)(m) =-3 [1/2]
[1/2]
dy
(&)(2,0)

The required equations of the tangentsarey—0=-3 (x—1) or,y =-3x + 3
andy—-0=7(x—2)or,y=7x-14.
OR
3 4 4 X(x+4)

1+ X (2+ x) (2+x)?  (1+X)(2+x)?
f'(X)=0=x=0[x=—-4as —4¢ (-1 00)].
)= (-ve)(+ve) _

(+ve)(+ve)
In (0,00), f'(X)=+ve.Therefore, fis strictly increasing in [0, o).

Domain f= (—1,00) f'(x)=

(-1,0), f'(x =—Ve. Therefore, f is strictly decreasing in (-1, 0].




17.

We have C(x) = x> —45x* +600x,10 < X < 20 . For the time being we may assume that
the function C(x) is continuous in [10, 20].

C'(x) = 3x* —90x + 600 = 3(x —10)(x — 20)

C'(x)=0if x=10 or x=20. But, 10, 20 ¢ (10, 20).

Therefore, the maximum or the minimum value will occur at the points.

C(10) = 2500, C(20) = 2000.

Hence, the person must place the order for 20 trees and the least amount to be spent = Rs
2000.

Value: The person cares for a healthy environment despite being economically
constrained.

18.

Sec x sin x sin X cos X
j dX=J‘ N dX:I N 2 .
1+cosecx cos X(L+sin x) (1+sin x)“(L—sin x)

dt [sin x =t = cos xdx = dt]

_I t

(L+t)*(1-1)
t A B C

L+02A—1) 1+t (@+1)?  1-t

=t=Al+t)1-t)+B(l-t)+C(1+t)*

(an identity)
Putt=-1,-1=28B,i.e.,,B=-%.Put,t=1,1=4C,i.e.,C=%.Putt=0,0=A+ B +C, which

ivesA-l
g 4

Therefore the required integral :1 id'[+_—1'|.izdt 1J. !
4 2 7 (1+1)

+= | ——dt
1+t 49 1-1
=1Iog|1+t|+_—1x_—1—ilog|l—t|+c
4 2 1+t 4

.1 —llog|1—sin X|+c

1 .
== log[L+sin x|+ :
4 2 1l+sinx 4

[1+1/2]

[1+1/2]

19.

The given differential equation is ye’dx = (y* + 2xe?)dy, y(0) =1

y 2
or, #:ﬂ or,%+(—g)x=y—,which is linear in x.
(y"+2xe’) dx dy y e’

-2
-.‘Tdy _ p-2logy __ 1
=e =—

y

LFE=e
Multiplying both sides by the I. F. and integrating, we get, Xi2 = J'e’ydy
y
= Xi2 =—e¥ +c= x=-y% " +cy’ (the general solution).
y

_ 1 . . L
Whenx=0,y=1. 0=—e ' +c=Cc==. Hence, the required particular solution is
e
2

x=-y’%”’ Y
e

OR

[1]

[1/2]




dy x+2y:1Jr X

The given differential equation is (x — y)dy = (x + 2y)dx or, = )
dx Xx-y 1-Y X

X
hence, homogeneous. [1]
Puty =vx :>ﬂ=v+xd The equation becomes v + X@=1+2v or, Zl—v dv=%
dx dx’ dx 1-v ve+v+1 X
-1 2v+1-3 dx 2v+1 —3 —2dx
, — X dv=—or, [ + 3]dv:
2 VP4+v+l X vo+v+1 V242Xt +( ) X
+1 -3 —2dX
Integrating, we getf V+I dv=|——
+v+1 1, 3. X
v+ )+ ()
1
or Iog(vz+v+1)—ﬁtan‘1v+—§——2log|x|+c
’ ,\/§ ﬁ
2 2]
or, log(y? + xy + x?) — 2«/3tan™* 2YHX ¢ (the general solution).
J3x
20. ax(@+b+c)=ax0 [1]
~ - . 1
—adxb+adxC=0=axb=Ccxa {1/]2]
bx(@a+b+¢)=bx0 [1/2]
=bxC=dxb..dxb=bxC=Cxd -
i b ] d-(bxC)=4a-(axb) [1/2]
=0 [As the scalar triple product of three vectors is zero if any two of them are equal.] | [1/2]
21. General point on the first line is (1—-2,24+3,41-1). [1/2]
General point on the second line is (2+1,3u+ 2,41+ 3). [1/2]
Direction ratios of the required line are </1—3, 24+2, 4/1-2). [1/2]
Direction ratios of the same line may be <2y, 3u+1, 4,u+2>. [1/2]
A-3 21+2 44-2 A-3 24+2 21-1
Therefore, = = (1) = = = =k (say)
2 3u+l 4u+? 2u  3u+l 2u+1
= A-3=2uK,21+2=CBu+1)k, 21-1=(2u+1)k
:%:yk,21+2:3x/1_3+k,21—1:/1—3+k
:>k:%4—;3/1Jrgle+2:>/1:9,,u:%,whichsatisfy(l). [1]
Therefore, the direction ratios of the required line are <6, 20, 34> or, <3,10,17>. [1/2]

x-1 y-1 z-1
10 17 °

Hence, the required equation of the line is

[1/2]




22,

Let E; = Bag | is chosen, E, = Bag Il is chosen, E; = Bag lll is chosen, A = The two balls drawn
from the chosen bag are white and red.

P(E) =5 =P(E) = P(E,).

13 2 1 4 2
P(A|E)=>x>x2,P(A|E,) =>x=x2,P(A|E)=-x=x2.
(A1) =g x %2 P(AIE,) = 7% x2 P(A[E) = ox o

By Bayes’s Theorem, the required probability =

1xﬁxEXZ
3TV 11 3 121 1 4 2 . 199
P(E)YxP(A|E) =X=X—X24+=X—X=X2+=X—-X—X2
SPE)APIAIE)  xgxex2+ 3

23. Let X denotes the random variable. Then X=0, 1, 2.
c, 60 ‘e xc, 32 ‘c, 3
P(X=0)=-2=—PX=)=—"2""1="P(X=2)=—%2=—,
(X=0) %c, 95 (X=1) %, 95 (X=2) %c, 95 [1+1/2]
Xi Pi XiPi Xizpi [ 1/2 ]
0 60/95 0 0
1 32/95 32/95 32/95
2 3/95 6/95 12/95
total 38/95 44/95
Mean = ZSZX p —ﬁ—g
~ ' 95 5 [1/2]
3 S 44 4 144
Variance = X2 p. — Xp)=——=", 1+1/2
Zp (g.p.) 5 25" 175 [1+1/2]
Section D
24, [1]

fog:R —>Rdefinedby fog(x)=f(g(x))=f(x’+5)=2(x*+5)-3=2x>+7

Let X, X, € R(Dy.,) such that

fog(x)=fog(x,)=2x>+7=2x>+7=x’=X,"= X, =X,. Hence, f oQis one-
one.

Let y € R(Codomain, ;). Then foranyx fog(x)=yif2 XC+7=vy,ie,if,2x=y-7,i.e.,x

= ,3’y;7,which € R(Dy.,). Hence, for every yeR(Codomainfog),ﬂ?’y;7 e R(Dy.,)
y—7
such that f oQg(3 5 ) =Y. Hence,

f o g is onto.

Since, f ogQ is both one-one and onto, it is invertible.

[1/2]




X—7

(fog)':R—R defined by (fog)™*(x)=2

9-7
2

(fo0)*(©) = ——=1.

OR
Let a,beRsuchthata=0,b # 0.

Then a*b=|a|+b=|0|+b=b,b*a=b, .a*b=b=*a

Let a,be R suchthata # 0,b=0.

Then a*b=a,b*a=|b|+a=|0]+a=a,..axb=b+a

Let a,beRsuchthata=0,b=0.Thena*b=a=0,b*xa=b=0,...axb=Db*a.

Now we need to check whether * is commutative. One more case is needed to be
examined. Let a,b € R suchthata # 0,b # 0.Then a*b=|a|+b,b*a=|b|+aand ax*b

may not be equal tob*a, e.g., (-1)*2=3,2% (-1) =1, hence, (-1)*2 # 2% (-1). Thus * is
not commutative.

The element € € R will be the identity element for * ifa* e=e * a=aforall ae R.
a*e=aprovidede=0and e*a=a providede =0 (As 0%0=0and O*a:|0|+a=afor

a #0). Hence, 0 is the identity element for * .

25.

|A|=3(3-6)+(-2)(-12-14)+1(12+7) =62 0.
Hence, A exists. Let C;; represent the cofactor of (i, i) element of A. Then,

¢, =-3,c, =26,¢,=19,¢c, =9,¢c,, =-16,C,, =5,C;; =5,C;, =—2,C;; =—11.

-3 9 5
adjA=|26 -16 -2
19 5 -11
-3 9 5
A =i 26 -16 -2
62
19 5 -11
The given system of equations is equivalent to the matrix equation
X 14
A'X =B, where X =|y|,B=| 4 |.
z 0
= X=(A)'B=(A")B
-3 26 19 ||14 62 1

zi 9 -16 5 4 zi 62 |=|1|Hence,x=1,y=1,z=1
62 62
5 -2 -114 0 62 1
OR

[2]




2 1 1 100 1 0 1 010
10 1|=/01 0{A=|2 1 1(=|1 0 0|A(R<R)
02 -1 |00 1 0 2 -1] [0 0 1
10 17 ([0 1 O
=|0 1 -1|=|1 -2 0|A(R,—>R,-2R)
0 2 -1 |0 0 1
10 1] [0 1 0O
=(0 1 -1|=|1 -2 0|A(R,—>R,-2R)
00 1] |2 4 1
1 0 0 2 -3 -1
=01 0|={-1 2 1|A(R,»R,+R,,R >R —-R)
00 1] |-2 4 1
2 -3 -1
=A'=-1 2 1
-2 4 1

2 -3 1
X=[1 0 1A*=[1 0 1]|-1 2 1|=[0 1 0]
2 4 1

26.

X2, x>0
y=xx= —x% x<0’

Solving Y = X%, X* + y? = 2 simultaneously, y+y*—2=0= (y+2)(y-1)=0=y=1

(y = X’ lies in quadrant I).

/.

I

=x=1

1
The required area = the shaded area = I(\/Z —x* —x?)dx
0

=%[X«/2—x2 +2sint i]é —%[XT) = (1+%) sq units.

NA) 6

[1/2]

[2]

[1+1/2]




27.

1
The given definite integral = 1=

,,;m'—ob\-ﬁl

—X
fxX)z=———, f(-X)=———
() 2-c0$2X (%) 2— cost

- ().

T
X
Hence, f is odd. Therefore, I ——dx=0
4

900 = 59X = ——=g(x)
C

—C0S 2X 2—C0S2X
: s
Hence, g is even. Thus I— I—dx.
2—C0S2X 2—C0S2X
4
7 i
Hence,l=z'|. 1 dx=zf 1_ >— dx
2 ¢ 2—C0s2x 2 v 1+2sIn” x
_zi sec’ x X_Zi sec’x . xp 1
2 ¢ 1+tan® X+ 2tan’ X 29 1+3tan’ x 2¢1+3t?
1
:lej 1 L =%\/§[tan‘l\/_t]o
2 30( )2+t2
J3
T T \/gﬂ'
VaZl="
3
OR

Let f(x) = 3x> = 2x + 4. Then the given definite integral =

jf(x)dx_nthf( —2+rh), where nh =4.

-2 h—0

f (=2+rh) =3(=2+rh)* —=2(-2+rh)+ 4 =3r’h* —14rh+ 20

z f(—2+rh) = 3hzzr2 _14hzr +20n = 3h? n(n +l)éZn +1)
r=1 r=1 r=1

n(n+1)
2

2
j f (x)dx = lim h[3h” x

-2

—14hx

n(n+1)(2n+1) +20n]
6

h—0

nh(nh+h)(2nh + h)
6

= lim[3x

n—oo
h—0

m

h—>0

_14x nh(n2+h)

+20nh]

w 7x4(4+h)+20x 4] = 32

SIS S .
2— cost 4 7 2—-cos2x
2

—14hx

dx

M+20n

[2]

[1]

[1]

[2+1/2]

[1+1/2]




28.

) ) o x-1 y-2 z+1

The general point on the given line = 3 = 9

is (1+1,31+2,-94-1).

The direction ratios of the line parallel to the plane x —y +2 z -3 =0 intersecting the given line
and passing through the point (-2, 3, -4) are <ﬂ+3, 31—1,—92+3>

and (1 +3)1+BA-D(-D)+(-94+3)2=0=> A= %

-1
2

I\Jloo
r\)|\|

The point of intersection is (=, ).

59

7 -11
Th ired distance = ,|(= +2)* + (= —3)* + (—=+4)* = — unit.
e required distance \/(2 ) (2 ) (2 ) 5 uni

[1]

29.

Let x = the number of units of Product 1 to be produced daily
y = the number of units of Product 2 to be produced daily

To maximize P=(9-12)x+(8-09)y=78x+71y
subject to the constraints:

§+%s90,0r3x+4y31080,§+%£80,0r3x+8y <1920, x < 200, x >0, y > 0.

At the point p
(0,0 0
(200, 120) 2412
(0, 240) 1704
(200, 0) 1560
(80, 210) 2115

The maximum profit = Rs. 2412.

[1]

[2]




