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Senior School Certificate Examination
March — 2015

Marking Scheme — Mathematics 65(B)

N

General Instructions :

1. The Marking Scheme provides general guidelines to reduce subjectivity in the marking. The
answers given in the Marking Scheme are suggestive answers. The content is thus indicative.
Ifa student has given any other answer which is different from the one given in the Marking
Scheme, but conveys the meaning, such answers should be given full weightage.

2. Evaluation is to be done as per instructions provided in the marking scheme. It should not
be done according to one's own interpretation or any other consideration — Marking
Scheme should be strictly adhered to and religiously followed.

3. Alternative methods are accepted. Proportional marks are to be awarded.

4.  Inquestion(s) on differential equations, constant of integration has to be written.

5. Ifacandidate has attempted an extra question, marks obtained in the question attempted
first should be retained and the other answer should be scored out.

6. A full scale of marks - 0 to 100 has to be used. Please do not hesitate to award full
marks if the answer deserves it.

7.  Separate Marking Scheme for all the three sets has been given.
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QUESTION PAPER CODE 65(B)
EXPECTED ANSWERS/VALUE POINTS

SECTION -A
Marks
1 a _ h AP &
PV, of p= 13866 [ AP 3 P Yim
5 PB 2 " =
A O
B 2% AQ_L 1
P.V. OfQ_lO 10 QP 1 am
a-b=0 as alb Yam
2A-3A-5=0
= A=-5 am
D.R. of normalto plane 3,4, 2 Yam
Also point (3, 4, 2) lies on plane
3x+4y+2z+d=0
= d=-29
So cartesian Equation of plane is
3x+4y+2z2-29=0 2m
2 3 4
A=|1 2 3
5 6 7
512 3
azz—(_l)23 5 6‘:3 Im
Order =2 Yam
or Degree=1
SoA+B=3 am



y=ax+x’
y, = at2x
y,—2x =a
So y=(y,—2x)x+x’

= Xy, =y+tx

SECTION -B

Total Expenditure incurred for villages x, y, z

arc

200 400 200 10 7000

350 600 300 5 = | 11000

225 375 150 15 6375
So Expenditure onvillage x = ¥ 7000
So Expenditure onvillage y = ¥ 11,000
So Expenditure onvillage z = ¥ 6375

Value : Sensitization about hygehic habits ..... or Any other relevant value

47

OR

vom

Yam

2m

1m

1 m

1m

1m



Im
¢y =7 ¢y=-3 ¢y=-3
c,=—-1 c¢cp=1 1¢,=0
Ci5 I ¢c;,=0 ©cy,=1
7 -3 -3
AdJA=|-1 1 0 1Y4m
-1 0 1
1 33 7 -3 -3
A-(adjA) =|1 4 3 -1 1 0 Vi
1 3 4 -1 0 1
1 00
=10 1 0 | oo (1)
0 0 1
Since|A|=l
1 00
SO [A[I=[0 1 0 |, (i) s m
0 0 1
from (i) & (ii)
A-(adjA) = | Al Yam



a a+b a+b+c
2a 3a+2b 4a+3b+2c
3a 6a+3b 10a+6b+3c

R, >R,-2R

a a+b a+b+c
0 a 2a+b
0 3a 7a+3b

a 2a+b
3a 7a+3b

= a

1 2a+b
3 7a+3b

2

= a’ (7a +3b—6a—3b)

:a3

%
10. I= .[ log (l+tanx)dx
0

A
:.[ log(lJrl_tanXde
0

1+ tan x

% 2
=I log dx
0 1+tan x

= (log 2—log (l + tan x)) dx

R, >R, -3R,

3m

1m

1m

1m



11.

oY

I=| log2dx—1
i
2l=—1log?2
4 g
i
or I=—1log?2
2 g

I 1/1—Sil’lX e%dX, OSXSg

1+ cos x

. X X
—sin — + cos — y
:.[ 2 2 e dx

2cos” —

lj' —secitan§+seci e%dx
2 2 2 2
Put — = =t
2
-1
= —dx=dt
2
:—I(sect+secttant) e'dt

= —e'sect+c

A -X
= —¢e sec|— |+¢cC
2
A X
= —¢e sec|— |+cC
2

OR

.[ X2+1
x*—5x+6

1m

1m

1m

1m

1m

1m



12.

13.

5x -5

=j(1+

-5
=.[dx+.[x_2 dx + .[ =3 dx

= X—510g|x—2|+1010g|x—3|+c

S=1{1,2,3,4,5,6,7,8,9, 10}

Event A: No. on card is ‘more than 5’
A=1{6,7,8,9,10}

Event B: Evenno. on card

B=1{2,4,6,8, 10}

P(BM
P(B/A) = W

50

Given |ﬁ| :‘B‘

cosf = cos60° = % , 0 angle between a &b

5.521
2
Use cos0 = a'fl
gl
1 1
1__2 _
MERHHINE

T R (e

jdx Im

1% m

1% m

I m

1m

2m

1m



14.

—i+jerli-j+k)

—

2m

6= 2i+j-k+p (3i-5)+2k)

15.

S.D.betweenrt, &1, = b-3- EXd
|©xd]
1 0 -1
(b-a)(xd)=]2 -1 1
3 -5 2
=10
ik
éxd=1{2 -1 1
3 -5 2
—31—]—712
exd| = 50
10 10 .
Hence S.D.=| — | = —— units
Bl %

y= cot' (,/cos X)— tan "' (,/cos x)
y= g —2tan™' (,/cos x) (cot‘lx +tan 'x = g}

or y—g:—Z tan' (,/cos x)

1m

1m

1m



or L_y=cos” 1-cosx ~+ 2tan 'x =cos™ L-x*
2 Y 1+cosx ' 1+x? I'm
[n j 2 sin? X2
or cos E—y == Im

or sin y = tan” (%J Im

Hence proved

OR
tan ' (X—J +tan’ (X—_IJ = tan' (—7)
X — X
x+1 x-1
tan ! x—1 X tan! ( 7)
1- x+1 x—1 1m
x—1 X
2
or tan’ (Mj = tan' (— 7) 1m
1-x
or 2x*+1-x :—7(l—x) vom
or 2x*—-8x+8=0
or (x - 2)2 =0
= x=2 Im
since x =2 does not satisfy the given equation.
Hence no solution Ybm



16.

y= (3 cot‘lx)2

y, =23 cot_lx)[ 3 j

1+ x?

cot'x

= —18
1+ x°

or y, (1+ xz):—l8 cot'x

18

1+ x?

or y, (l+ xz)+2xy1 =

ory, (l+ x2)2 +2x(l+ xz)y1 =18

fx) = |x—3, xeR
flx)= x-3, x2>3
=—(X—3), x<3

To show continuity

It f) = 1t fo) =£3)

It fx)= 1t x-3=0

x—3" x—3

It fix)= It —(x-3)=0

x—3" x—3
f3)=3-3=0

So f{(x) is continuous at x =3

For derivability at x = 3 need to show that

R.H.D = LHD

In this case

OR

10

2m

1m

1m

1m

I m



RHD(3)= It

LHD@3)= 1|

h—0

So func is not differentiable at x =3

17. yZ(X-FlJX -|‘X(1Jr%j

I
¢

18. y=(x-2)

dy
i 2(x-2)

Let (x,, y,) be the point of contact

11

1m

1m

1m

12+1%m

1m



19.

20.

Slope of chord = m= 4 =2

-2

2(x,—2)=2

since (X,,y,) lieson curve y = (x — 2)2

So y,=(3-2 =1

So point of contact is (3, 1)

Also, equation of tangent is

or

y—1=2(x-3)
y—2x+5=0

I= .[ (6x +5) /6 +x—x"dx

So, I

6x+5 = A(1-2x)+B
- A=-3, B=8

=-3 .[(1—2)() \J6+x —x* dx+8.[ 6+x—x" dx

_ ofeax—x V+8IJ( J (‘J

= 2(6rx-x* )+ (2x—1m+_sml[ _ID

= 2(6rx-x?)re2 (2x—lm+—sml[ _IDH

SECTION-C

f(x)=3x+2, f:R—>R

X
g(x)=—; , g:R—>R
X" +1

2m

1m

1m

1m

1m

1m



(i) fog(x) = f(g(x)), fog:R—>R

X
=f
(x2+lJ
=3( 2X J+2
x“+1

2x% +3x +2
x2+1

(i) fof (x) = f(f(x)), fof:R—>R

f (3x+2)

= 3(3x+2)+2
= 9x+38

(i) gog(x) = g(gx)), gog:R >R

3 X
8 x2+1

X

_ <2 +1 _ x(x2+l)
x YV 3x* +1+x*
5 +1

X" +1

B x(x2+1)

x*+3x% +1

OR

f:AxB—>BxA s.t.
f(a,b)=(b, a)

To show f is one —one

13

2m

2m

2m



Let(a,b,) & (c,d) be any arbitrany element in A x Bs.t.

a#c, aceA
b=d, b,deB
then f(a,b) = (b, a)
f(c,d) = (d,c)
(b,a) # (d,c) (- b=d,azc)
= f(a, b) #f(c,d)
= fiSone—o0ne ....ccocceeverrrrunnnnnen. (1)
f 1s onto
V aeA, beB,
(b,a) e Bx A
= (a,b)e AxB

S0 fis ONtO weevuvviiiiieiiieiieenns (i1)

Hence, from (i) & (ii)

fis bijective function
21.  Area = = Iydx
0

2m

1m

1m

1m

1m

2m



dx X

2
2b {%w/az(l—ez) +a?sin‘le} -0
a

b [eb+asin"1e]

or b’c+absin'e

X X

22, XCOS(XJ dy = y cos (XJ+X
x) d

X

dy ¥ + sec(lJ

Puty=vx = ﬂzv+xﬁ
dx dx

dv
X — = secv
dx

dx
cosvdv=—
X

dx

= Icosvd =
X

or sinv=log|x|+c

when y:%, x=1

= logl+c

1
J2

Particular solution is sin (XJ = 10g| X | + L
X

V2

15
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OR

dy
—— — y = cOSX
dx Y
(Here P=-1,Q=cosxand
IF. = e ®=¢" equation is in form j—y +Py=Q (X)J
X

So general solution is
y-e ' = Ie”‘cosxdx+c ................... (1)

consider
I:Ie’xcosxdx:—cosxe’x +I(—sin x-e”‘)dx

X

= —cosx-e " — [—sinx-e’X+Ic0sxe’X de

21 = (~cosx +sinx)e *+c

- sin X — cos X I .
Ty T (1)

From (i) & (ii), general solution of given D.E.is

x sin X —COSX | _,
y-e ' = — e +c

or 2y =sin X —cos X + ce*

23.  Givenplanes are

2x+2y-3z-7=0
and 2x+5y+3z-9=0

16



24.

Equation of plane passing through intersection of two given planes is
2x+2y-3z-7)+k(2x+5y+3z-9)=0 12m
or 2+2k)x+(2+5k)y+(-3+3k)=-7-9k=0 I m
This plane passes through point (2, 1, 3)

So 2+2k)(2)+(2+5k)(1)+(-3+3k)(3)-7-9k=0

—10+9% =0 2m
10
or = 9

So equation of plane is

(2+2[§DX+[2+%O)jy+[_3+%0)jz_7_%0):0

38x + 68y +3k — 153 =0 I'm

Hence vec. equ. of plane passing through the intersection of plane is

F- (381 + 68j+ 3k) = 153 Vom

E, : Ball frombag I
E, : Ball frombag II I m
E, : Drawing black ball

1
P(E,) = P(E,)=

4 6
P(B/E)= . PB/E)= 2m

Prob. ofball drawn found to be black, drawn from bag I1

P(E,)-P(B/E,)
P(E,)-P(B/E,)+P (E,) P (BJE,)

1 (6
2[11) 21
- ()1(8) Kz o
2\7 211

17

P(E,/B) = 1 m




25. Returns Investment

Bond A  10% X
BondB  15% y
L.PP.is
objective func. z = % X + % y=0.1x+0.15y
Subject to
x+y<50,000
x >15,000
y <20,000
X, y>0

26.  Let the two numbers be x and y
x+y=16
f(x) =x*+y’
=x>+ (16— x)?
f(x)=3x*+3 (16-x)* (- 1)
=96x — 768
fx)=0 = x=28
So x =8 may be point of maximum or minimum
consider f'(x) = 96> 0
= x=8is point of minima
whenx =8, y=28

So & and § are numbers such that their sumis 16 and

sum of their cubes is minimum.
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