Strictly Confidential — (For Internal and Restricted Use Only)
Senior School Certificate Examination
March — 2015

Marking Scheme — Mathematics 65/1/D, 65/2/D, 65/3/D

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.

J




QUESTION PAPER CODE 65/1/D
EXPECTED ANSWERS/VALUE POINTS

SECTION -A
Marks
a-b 8
p= ‘5‘ -7 Yo+ Y m
1 3 1
2 -1 -1|=0 =>A=7 v+ m
0O A 3
cos2%+cos2%+cos29:1 = 9:% 1+ Yom
12-3] 1
R T arsm
d A d? d
d—:=—r—2,:>r2dTZV+2rd—\r/=0 Vs+ Vhm
1
I.F=ejﬁd = e2x v+ 15m
SECTION -B

-1

GettingA’ = |9 -2 5 1%m
o -1 -2

5 -1 2 -10 0 -5 4 0 0
A’—-5A+41=]9 -2 5 |+ |-10 =5 =15|+[0 0 0 I m

0o -1 =2 -5 5 0 0 0 4



=|-1 -3 -10
-5 4 2
1 1 3
X=|1 3 10
5 -4 -2
OR
1 0 -2
A=|-2 -1 2
34 1
|A'| = 1(-9)-2(-5)=-9+10=1%0
-9 -8 -2
AdjA'=| 8 7 2
-5 -4 -1
-9 -8 -2
Ay =18 7 2
-5 -4 -1
a -1 0
f(x) = ax a -1

axz ax a
R 5> R-xR and R > R - xR
2 2 1 3 3 1
a -1 0

0 a+x -1

f(x) = (For bringing 2 zeroes in any row/column

0 ax+x’> a
f(x) =a(@+2ax+x)=a(x+a)

f(2x) - f(x) = a[2x+a]’ — a(x+a)

= ax (3x+2a)

1m

Yam

1m

Yam

2m

Yam

1+1m

1m

1m



dt

_j(l—t) (1+t) (1+2t)
—I{%+% %}dt

1-t 1+t 1+ 2t

where cos x =t

= l10g|1 t|+—10g|1+t|——10g|1+2t|+c

(o)}

= %10g|1—c0sx|+ %10g|1+cosx|— %10g|1+2c0sx +c

OR

J-x -3+l Iz 3x—(1-x?)

\/lx

dx

= ZIﬁ dx —3jﬁ dX—J.\/l—x2 dx

= 2sin7'x +3v1-x2 —%x/l—xz - % sin'x + ¢

or = % sin”~ x+§ (6 x)\ll—x2+c

10. 1= ]E(cos ax — sin bx)2 dx = T(coszax+ sinsz)dx - ]E2 cos ax sin bx dx

—n -n -n

=1 -1
1 2

o'-—.:l

cos ax + sin bx dx (being an even fun.)

L = 0 (being an odd fun.)

= '[(l+cos 2ax +1-cos 2bx) dx
0

2a 2b

[ sin 2ax sin 2bx T
=|2x+
0

= 2n+i-sin22m — sin 2bn or 2w
2a 2b

4

J- dx _ J- dx J- sin x - dx
sin X + sin 2x sin x (1+2 cos x) (1-cosx) (1+cosx) (1+2cos x)

1m

vam

1% m

vam

vom

vom

1m

(Va+1+1)m

vom

1 m

I m

vom

vom

vam



11.  LetE :selectingbag A, and E_ : selecting bag B.

~P(E)=Y, P(E,)=24 Y+ Ym
Let A : Getting one Red and one balck ball
plap)= GG = E pfp)- GG - i
C, c, 15

18,27 2 1
315 315 45 n
OR
X 0 1 2 3 4 Yam
4 3 2 2 3 4
1 1 1 1 1 1)1 1
Px) g, (—J ‘c, (—J (—J o l=| =] ‘cl=|l=| ‘c,|=| 1~m
2 2) 2 2)\2 2)\2 2
1 s 6 4,
16 16 16 16 16 2
P : 0 4 12 12 4
xP ) - 16 16 16 16
oo 4 24 36 S
PR 16 16 16 16 2
32
Mean=ZXP(X)=E =2 Yam
. 2 2 80 2
Var1ance:Zx P(x)—(Zx P(x)) = E—(Z) =1 vm
12. ?x_f:(xi+yj+szxi:—yk+zj 1% m
?x}z(xi+yj+zk}j:xk—zi 1% m
(rx1} (I’XJJ (oi+zj—yk)(—zi+oj+ka:—xy vm
(rx1}-(r><]}+xy:—xy+xy=0 L m



13.

14.

-2  y+l1  z-2
3 4

X .
Any point on the line is (342,40 —1,120+2) lm

Ifthis is the point of intersection with plane x—y+z=5

then 3A+2 —4A+14+1244+2-5=0 = A =0 Im
-, Point ofintersection is (2, -1, 2) I m
Required distance = \/(2+1)2+(—1+5)2+(2+10)2 =13 I'm

1 l

Writing cot™ (x +1) =sin " ——— 1Y2m
JI+(x+1)°
-1 -1 1
and tan~ X = cos - 1% m
1+x

. sin | sin™ R S cos (cos1 ! J Yam
JI+(x+1) 1+x?

1+ x> +2x+1=1+x> Dx:—% vim
OR

2 2 2

(tanilx)z"' (COtilx)z -2 = (tanlx)z-i_(g _tanli - X Im
8 2 8

1.V 1 7'[2
2(tan’x) —ntan’x—? =0 1% m
G, mENT 43 o o
tanx_f_.?,/,_A Im
= x=-1 vom



Putting x> = cos , we get Yam

y= tan" [ J1+cost + \/l—COSGJ

V1+cosd — v/1—cosd %m
0 0 0 0
_ tanl{ cosé+smé} _ tanl{ 1+tané} o
0/ _qin 0 _ 0 2m
cosé smé 1 tané
T i 1 _
y:Z+%:Z+ECOSIX2 1/21’1’1
LY NS P .
dx 2 J1-x* 1-x*
j—gz—asin9+bcos9 Aim
%:acos9+bsin9 vm
. dy acosO+bsinf X
. — = = - — 1
dx asinB+bcosH y 1%m
d
or yd—Z+X=0
d’y dy dy
— 4+ = — +1=0
ydx2 dx dx I'm
2
Using (i) we get y d—}z] XY +1=0 Yam
dx y dx
2 dzy dy
—5 =X — +y=0
X



17.

18.

19.

Let x be the side of an equilateral triangle

dx
. — = 2cm/s. Im
dt
2
Area (A) = ‘/§4X I'm
dA 3 dx
= — = — X — Im
dt 2 dt
A _ 43 (20)-(2) = 2043 cm?s I'm
dt 2
Writing x+3——% (—4—2x)+1 Im

" I(x+3)\/3—4x—x2 dxz—% .[ —4-2xh3-4x—x dx+.[ x+2 dx Y+ m

1 N4 X+2 7 . L (x+2
= — —B-4x—x)?+ 22 3-4x—x>+—sin"" +c
HF. M P
A (40 50 20) (25 7000
B |25 40 30||100| = |6125 sm
C (35 50 40/ (50 7875

Funds collected by school A : Rs. 7000,

School B : Rs. 6125, School C : Rs. 7875 Im
Total collected : Rs. 21000 Yam
For writing one value I m



SECTION-C

20. Va,beN, (a,b)R(a,b)asab(b+a)=Dba(a+b)

~. Risreflexive

Let (a,b) R (¢, d) for(a, b), (c,d) eENxN

ad(b+c) = bc(atd)

Also (c,d) R (a,b) -

. Ris symmetric

cb (d +a)=da (c +b) (using ii)

Let(a,b) R (c,d)and (c,d)R (e, f), fora,b,c,d, e, f, €N

- ad(b+c)=bc(a+d)andcf(d+e)=de(c+f)

b+c a+d c+f
= and =

be ad cf

1 1 1 1 1 1 1
e —+— = —+— — = —+-=

c d a d f ¢
PN B S U0 B DS G U
adamgweset 7y d d a f ¢
= af(bte)=be(atf)
Hence (a,b)R (e, f) . Ristransitive ................... (iv)

Form (i), (iii) and (iv) R is an equivalence relation

21.

.

Fom)

Correct Fig.

Eqn. ofnormal (OP) : y= ,/3x

YI
y o

& X Egn.oftangent (PQ) is

2m

2m

1m

Yam

vam

1 m

o+ Vam

1 : 1
y—\/_=——3 (x—1) 1.e.y=—3 (4-%x)  Im

7

Coordinates of Q (4, 0)

vam



1 4
. Req.area = [3xdx+ [—=(4—x)dx 141
Vot m
0 1

x*] 1 x2]
:\/5—} +—{4x——} I m
2 |, 3 2
3 1 1
= % + —3 [16—8—44‘5} = 2\/5 Sq_units om
OR
; 2
I(e“" +x° +l)dx here h =— vm
n
1
= }lirr(l)h[f(l)+f(l+h)+f(l+2h)+ ........ +f(1+(n-1)h)] I m

lim h [(e’1 +2)+ (e’”h +2+2h+h2)+ (e’l’“‘ +2+4h+4h2)+ ......

h—0
N (671,3(n-1)h+2+2(n_1)h+(l’1—1)2h2)J I1m

:}]iglhle*‘(l+e’3h+e*h+ ..... +¢" ) £ 20+ 2h(142+... 4+ (n—1)) + b (12+22+...+(n—1)2) 1% m

—3nh
- limh(el.e3 g onh 42 (00 R) “h(“h_h)(znh_h)j 'm
h—0 e | 2 6
-6 -6
= e _)+4+4+—=—e’1(e 3_1)+% Im

10



22.  Givendifferential equation can be written as

-1
dx N 1 tan"'y

dy  1+y 1+y°
- Integrating factoris gtan v

tan ™! y

- Solutionis: x -e™ ¥ = J-tan‘y—.ez dy
I+y
= x-e" Y= _[t e' dt where tan'y =t
=te'l—e' +c = ™ (tanfly—1)+ c
or x =tan'y—l+ce
OR

oo %

Given differential equation is dx (}/ j ?
1+ .

. dv v
PuttmgZ =vtoget v+x— =
X

dx 1+v?

3
dv v -V

X—— = ;T V= 2
dx 1+v 1+v

2
jV ;Ll dv = - dx
v X
1
= 10g|V|—2—2 = — log|x |+¢
\%
X2
logy— F =c

x=0,y=1 = ¢=0 .. logy—2X7 =0

11

1m

1m

1% m

1m

1% m

1% m

1% m

vom

1m

1m

Y m



23.

24.

Any point on line Xz_l = y;I = Z; is (2L+1,30—1,41+1)

C24+1-3  3A-1-k _ 4h+1
' 1 2 1

= kz—g,hencekzg
2 2
Eqn. of plane containing three lines is

x—-1 y+1 z-1
2 3 4 | =0
1 2 1

= 5x-D+2@y+D+1@z-1)=0

ie. 5x-2y—z-6 =0

PAnB)= = = PA)P(E) -
P(AnB)= =~ = P(A)-P(B) = %
(1-P(A)P(B) = = or P(B)-P(A)-P(B) :% ................. (i
P(A)(1-P(B) = ¢ or P(A)-P(A)P(B) =g ... (i
From (i and i) P (A)~P (B) == - = = -

_ v - x| L
LetP(A)=x, P(B)=y .. x (3O+yJ

1 2
D) = y—| —+ == 30y =29y +4=0
(1 y (30 yJ y T y y

Solving to get y=% or y=45

g x:% or x=%
Hence P(A):%, P(B)=% OR P(A):y’ P(B):%

12

1m

2am

1m

1m

vam

1m

1m

1m

1m

Yam

Yam

Yam

Yam



f(x)=sinx—cosx, 0<x<2m

f’(x)=0 = cosx+sinx=0 or tanx=-1, Im
7
X = 37% , Tn Im
f”(x)= COS X —sin x I m
f" (37y)= L l.e —veso, X = 37% is Local Maxima
4 2 A2 ’ 4 tm
1 1
T/ | _ & L _ 71t . ..
and ( A)— 7 + 5 L€ + Ve 80, X A is Local Minima 1m
Local Maximum value = % + % =2 Yam
.. 1 1
Local Minimumvalue = — —— — — = /2 Yam
NEIEEND)
\ Correct graphs of three lines 1x3=3m
e Correctly shading
e =‘4\ feasible region Im
4]

Vertices are

. A(0,2), B(1.6,1.2),C(2,.0) I'm
Z =2x+ Sy is maximum
c
K 4 c at A (0, 2) and maximum value = 10 Im
AX444=8
BxX4Y=G

13



QUESTION PAPER CODE 65/2/D
EXPECTED ANSWERS/VALUE POINTS

SECTION -A
2
ﬁ=—é2,:>r2d—j 2r@=0
dr r dr dr

_ab_8
S
1 3 1
2 -1 -1|=0 =>i=7
0 r» 3

27 27 20 _ _n
cos A+cos A+cos9—l = 0 5

12-3] 1
SECTION -B

d—X: —asm0O+bcosH
do
ﬂ: acosO+bsinb
do

ﬂ _acosO+bsin0 X

dx asin O+bcos6 y

14

Marks

Yo+ Vam

Yo+ Vam

Yo+ Vam

Yo+ Vam

Yo+ Vam

o+ Vam

vom

vam

1% m



d}’
— + 0
or Yy X

2
dx dx dx

2
Using (i) we get 'y d—}z] _x Yy +1=0
dx y dx
2 dz_y - X ﬂ +v=0
dx’ ax 7

Let x be the side of an equilateral triangle

o
. dt = cny/s.
2
Area (A) = Y2X
4
dA 3 dx
= — =-—x —
dt 2 dt
dA _ V3 (20)-(2) = 2043 cm?s
a2
y 1
Writing x+3=—§ (—4—2x)+1

1m

vom

1m

1m

1m

1m

1m

o Jxr3N3-ax =X dx:—% [C4-2xN3—ax—x> dx+ [{7-(x+2f dx v41am

= — %(3—4x—x2)%+x—;_2\/3—4x—xz +%sinl[

15

1+ m



10.

11.

HF. M P
A (40 50 20) (25 7000
B |25 40 30||100| = |6125
C (35 50 40)1\ 50 7875

Funds collected by school A : Rs. 7000,
School B : Rs. 6125, School C : Rs. 7875
Total collected : Rs. 21000

For writing one value

5 -1
GettingA’ = |9 -2 5
0 -1 -2
5 -1 2 -10
A*=5A+41 =19 -2 5 |+1]-10
0 -1 -2 -5
-1 -1 -3
=|-1 -3 =10
-5 4 2
1 1 3
X=|1 3 10
5 -4 -2
OR
1 0 -2
A =|-2 -1 2
3 4 1

16

1% m

I m

vam

1m

1% m

-5 15| +
5 0

1m

S O B~
S O O
B~ O O

1m

Yam

1m



12.

13.

|A'| = 1(-9)-2(-5)=-9+10=120
-9 -8 -2
AdjA'=| 8 7 2
-5 -4 -1
-9 -8 -2
Ay =18 7 2
-5 —4 -1
a -1 0
_lax a -1
fx) =1

ax ax a
R > R-xR and R = R - xR
2 2 1 3 3 1
a -1 0

f(x) = 0 a+x -l (For bringing 2 zeroes in any row/column

0 ax+x> a
f(x) =a (2 +2ax+x) = a(x+a)

f(2x) — f(x) = a[2x+a]’ — a(x+a)’

= ax (3x+2a)

J- dx :J- dx _J- sin x - dx
sin X + sin 2x sin x (1+2 cos x) (1-cosx) (1+cosx) (1+2cos x)

dt

_I(l—t) (1+1) (1+21)
_J'{%Jr% %}dt

where cos x =t

1-t 1+t 1+ 2t

= + 10g|1—t|+ %10g|1+t|— %10g|1+2t|+c

1
6

17

vom

2m

vom

1+1m

1m

1m

1m

vom

1% m

vam



= %10g|1—cosx + %log 1+c0sx|— %10g|1+2c0sx +c
OR

.[x —3x+1 .[2 3x —

<) 4o
\/lx d

= ZJ‘ﬁ dx —3J‘ﬁ dX—I\/l—Xz dx

= 2sin7'x +3v1-x2 —%x/l—xz - % sin'x + ¢

or = % sinlx+% (6—x)\/1—x2+c

4. 1= T(cos ax —sin bx)2 dx = T(coszax+ sinsz)dx - ]E2 cos ax sin bx dx

=1 -1
1 2
[ =2 I(COSZaX + sinsz) dX (being an even fun.)
0
I. = 0 (being an odd fun.)

. T=1 = [(1+cos2ax+1-cos 2bx)dx

cte—=n

2a 2b

[ sin 2ax sin 2bx T
=|2x+
0

2n + —-sin 2anw —

3 1. sin 2bn
2a

}or 2n

15. LetE :selectingbag A, and E_ : selecting bag B.

P(E)- 4. P(E)-%

Let A : Getting one Red and one balck ball

18

vom

vam

1m

(Va+1+1)m

vom

1 m

I m

vom

vom

vom

Yo+ Vam



xP(x) :

xP (x) :

Mean = )X P(x) = e

Variance = sz P(x) — (Z X P(X))2 - Y

16. ?x_{:(xi+yj+sz

rxj :(xi+yj+zk

iy
(J . (JJ fxy= —xy +xy=0

X -2 .
17.  Anypoint on the line is (37»+ 2,40 —1,120+ 2)

Ifthis is the point of intersection with plane x—y+z=5

=2

xi = —yk+2zj

A

A

oi+zj—yk|

j=xk-zi

(2f =1

A

-zi+oj+xk

) -

1+ m

1m

S,
16 2m
4
16
16 Y
16 2
Yam
Yam
1%2m
1%2m
Yam
Yam
1m



18.

19.

then 3A+2 —4A+1+12A+2-5=0 = A =0

-, Point of intersection is (2,1, 2)

Required distance = \/(2+1) + (- 145" + (2+10f = 13

1 1

Writing cot™ (x +1) =sin™ ————
JI+(x+1)°

1

1+ x>

- 1 ( Lo J
. sin | sin? ————| = cos | cos
1+ (x+1) 1+ x>

1+x2+2x+1=1+x> = x= —

and tan'x = cos™’

2
S22 (tan’lx)2 —mtan"'x — 3% =0

[ 2 2
tan71X = W = 37%’_%

= x=-1

Putting x> = cos , we get

y= tan" V1+cosd +v/1-cosd
V1+cos0 —+/1-cosd

20

1m

1m

1m

1% m

1% m

vom

vam

= — 1m

1% m

1m

vam

vam

vam



SECTION-C

20. f(x)=sinx—cosx, 0<x<2nm

f’(x)=0 = cosx+sinx=0 or tanx=-1,

f”(x)= COS X —sin X

e (3%)= _

and f" (7%)= _L + €L ie+ve so,x=7% is Local Minima

V2o 2

1 . 3 . )
— — 1Le—veso, x =2/ is Local Maxima
/2 A

-

[a—y

L L_n

Local Maximumvalue = 5

-

—
—

Local Minimumvalue = ——2 - —2 -2

Correct graphs of three lines
Correctly shading
feasible region

21.

21

1+%m

vom

1m

1m

1m

1m

1m

1m

vom

vam

I1x3=3m

1m



EER |

s/

'2\ 4 Vertices are
B
A(0,2),B(1.6,1.2),C(2,.0) I m
c B : .
K 4 c Z =2x+ 5y is maximum
Bx4y= G e at A (0, 2) and maximum value =10 I m

22. Va,beN, (a,b)R(a,b)asab(b+a)=ba(a+Db)
-, Risreflexive .................... (1) 2m
Let (a,b) R (¢, d) for(a, b), (c,d) eNxN
ad(b+c)=bc(atd) .oooeeererrrrenn. (i1)
Also (c,d) R (a,b) -+ cb(d+a)=da(c+Db) (using ii)

-, Ris symmetric .................... (iid) 2m

Let(a,b) R (c,d)and (c,d)R (e, f), fora,b,c,d, e, f, €N

- ad(btc)=bc(atd)andcf(d+e)=de(ct+{) I m
b+c a+d d+e c+f
= and =
be ad de cf
.11 1 1 1 1 1 1
e —+—=—+—and —+— = —+—
c b d a e d f ¢

adding we get l+—+l+l=l l+l !
c b e d d a f c
= af(bte)=be(atf)
Hence (a,b)R (e, f) .. Ristransitive ................... (iv) Yam
Form (i), (ii) and (iv) R is an equivalence relation am

22



23. Correct Fig. I m

YA
fu,m)
f Eqn. ofnormal (OP) : y= ./3x Yat+lam
- o . ' x

Eqn. oftangent (PQ) is

1 : 1
y—\/_=——3 (x—1) 1.e.y=—3 (4-%x)  Im

5
Coordinates of Q (4, 0) Yam
1 4 1
. Req.area = Iﬁx dx+j—3(4—x)dx i, m
0 1
2! 24
:\/§X_j| +L|:4X—X—j| 1m
2], B3 2 |
V31 1
=S 5 [l6—8—4+ﬂ = 243 5q. units Yim
OR
p 2
I(e”" +x° +l)dx here h =— vm
n
1
= %hr(l)h[f(l)+f(l+h)+f(l+2h)+ ........ +f(1+(n-1)h)] I m

= limh [(e’1 +2)+ (e’”h +2+2h+h2)+ (e’”’h +2+4h+4h2)+ ......

h—0

N (671,3(n-1)h+2+2(n_1)h+(l’1—1)2h2)J Im

23



24.

:}]iglhle"(l+e’3"+e*h+ ..... + e’““’”h)+2n+2h(1+2+....+(n—1))+h2 (12+22+...+(n—1)2) 1%m

i S by ogh o (R =h) b (sh—h)(2nh —h)
h—>0 | 2 6
= ¢! (e~ )+4+4+— =-¢" (663_1) + %

Given differential equation can be written as

-1
dx+ 1 . tan"y

d_y 1+ y2 1+ y2
- Integrating factoris gtan v

tan ™! y

-1
fanly _ J-tan y.e

d
1+y2 4

~. Solutionis: x-e

= x-e™ V= _[t e' dt where tan'y =t

= te'—e'+c = ™ (tan’ly—l)+c

_ _ -1
or X =tan'y—l+ce ™”

OR

dy _ %

Given differential equation is dx (}/ j 2
1+ .

A\

.y dv
Putting = = v toget v+x— = 5
X dx I+v

dv v -V

X = 2 V=T 2
dx 1+v 1+v

24

1m

1m

1m

1m

1% m

1m

1% m

1% m

1% m



25.

26.

. lo —X——c
. logy 2y2

2

x=0,y=1 = ¢=0 .. logy—2X7 =0

Any point on line Xz_l = y;I = Z; is (2L+1,30—1,41+1)

_ O 24+1-3  3a-1-k _ 4h+1
' 1 2 1

= kz—g,hencekzg
2 2
Eqn. of plane containing three lines is

x—-1 y+1 z-1
2 3 4 | =0
1 2 1

= S5x-D+2@y+D+1@z-1)=0

ie. 5x-2y—-z-6 =0

P(xnB)= 2 = p(8)p(8) - =
P(AnB)= = = P(A)-P(B) = %
(1-P(A)P(B) = = or P(B)-P(A)-P(B) :% ................. (i
P(A)1-P(B) = ¢ or P(A)=P(A)-P(B) = .o (i)
From (i and i) P (A)~P (B) == - = = -

vom

1m

1m

v, m

1m

2am

1m

1m

vam

1m

1m

1m

1m

vam



_ v - x| L
LetP(A)=x, P(B) =y .. x (3O+yJ

1 2
) = yv—|—+ == - 30y* =29y +4=0 1
)] y (30 ny T y y 4 m

Solving to get y=% or y=45

" x:% or x:% 2m
Hence P(A)= £, P(B)= 1/ OR P(A)=3, P(B)=4%; Yom

26



QUESTION PAPER CODE 65/3/D
EXPECTED ANSWERS/VALUE POINTS
SECTION -A

27 21 20 — _r
cos A+cos A+cos9—l = 0 = 5

2-3]
a = —— =
23 2 2

2
g=—é2,:>r2d—j+2rg=0
dr r dr dr

1
—dx
LF = eIVX o

_ab_ 8
SO

I 3 1

2 -1 -1|=0 =>A=7
0 A 3

SECTION -B

LetE :selectingbag A, and E :selecting bag B.

CP(E)=)4. P(E)=%

Let A : Getting one Red and one balck ball

Pl GG - (e GG -

27

Marks

Y+am

Y+am

Y+tam

Y+am

Y+am

Y+am

Y+tam

1+ m



18,27 _» 1
315 315 45 m
OR
X 0 1 2 3 4 Yam
4 3 2 2 3 4
: 1 1 1 1 1 1)1 1
Px) g, (—J 4(;(—} (—J o l=| =] ‘cl=|l=| ‘c,|=| 1~m
2 2)\2 2)\2 2)\2 2
1 s 6 4,
16 16 16 16 16 2
b 4 12 12 4
xP(x) : 16 16 16 16
oo 4 24 36 6
*P ) : 16 16 16 16 2
32
Mean=ZXP(X)=E=2 Yam
) ) > 80 >
Varlance:Z:x P(x)—(Zx P(x)) = E—(2) =1 vm
?x_{:(xi+yj+szxi:—yk+zj 1% m
?x}z(xi+yj+zk}j:xk—zi 1% m
(rx1} (I‘XJJ (oi+zj—yk)(—zi+oj+ka:—xy vm
(rx1}-(r><]}+xy:—xy+xy=0 L m
-2 +1 -2 .
Any point on the line X3 = y4 = le 1s (3k+2,4k—1,12k+2) 1 m
Ifthis is the point of intersection with plane x—y+z=5
then 3A+2 —4A+14+1244+2-5=0 = A =0 Im
-, Point ofintersection is (2, -1, 2) Im
Required distance = \/(2+1)2+(—1+5)2+(2+10)2 =13 Im

28



10.

11.

1 1

JI+(x+1)°

Writing cot™ (x +1) =sin~

p—

and tan'x = cos™’

. sin | sin™ S S cos (cos1 ! J
JI+(x+1) 1+x?

1+x2+2x+1=1+4%x> = x= —

N | —

(tan’lx)2+ (cot’lx)2 = % = (tanlx)2+(§ —tan"'x

" 2(tan’1x) —mtan~ x—% =0

[ 2 2
tan71X = W = 37%’_%

= x=-1

Putting x> = cos , we get

y= tan" V1+cosd +v/1-cosd
V1+cos0 — +/1-cosd

cos/+sm/ 1+tan%
cos/—sm/ l—tan%

= tan”

29

1% m

1% m

vom

vam

1m

1% m

1m

vam

vom

vom

1+%m



12.

13.

dy 1 1 Iy =
dx 2 J1-x* 1-x*
d—X: —asm0O+bcosH
do
ﬂ: acosO+bsinb
do
ﬂ _acosO+bsin0 X
dx asin O+bcos6 y

dy
S ix=0
orydx X

dy &y dy

+ +1=0
Y dx? dx dx

2
Using (i) we get 'y d—}z] _ Yy +1=0
dx y dx
2 dzy dy
a7

Let x be the side of an equilateral triangle

.
. dt = cny/s.

2

Area(A)=‘/§4X

30

vom

1m

vam

vam

1% m

1m

vom

1m

1m



da _ V3 dx
2

= R — lm
dt dt
da _ V3 (20)-(2) = 203 cm?fs I m
dt 2
14.  Writing x+3——% (—4—2x)+1 Im

" .[(x+3)\/3 4x —x* dx——— .[ —4-2xh3-4x—-x dx+.[ x+2 dx %4+ m

:——3 4x — )/+X+2\/3 4x —x° +—s (X+2j +c 1+1 m
3 J7
15. HF. M P
A (40 50 20) (25 7000
B |25 40 30||100| = |6125 1% m
C \35 50 40) (50 7875
Funds collected by school A : Rs. 7000,
School B : Rs. 6125, School C : Rs. 7875 Im
Total collected : Rs. 21000 Yam
For writing one value I m
5 -1 2
16.  GettingA" = |9 -2 5 1%m
0 -1 =2
5 -1 2 -10 0 -5 4 0 0
A’-5A+41 =19 -2 5 |+|-10 -5 -15/+[0 0 O I m
0 -1 -2 -5 5 0 0 0 4

31



17.

=|-1 -3 -10
-5 4 2
1 1 3
X=|1 3 10
5 -4 -2
OR
1 0 -2
A=|-2 -1 2
34 1
|A'| = 1(-9)-2(-5)=-9+10=1%0
-9 -8 -2
AdjA'=| 8 7 2
-5 -4 -1
-9 -8 -2
Ay =18 7 2
-5 -4 -1
a -1 0
f(x) = ax a -1

axz ax a
R 5> R-xR and R > R - xR
2 2 1 3 3 1
a -1 0

0 a+x -1

f(x) = (For bringing 2 zeroes in any row/column

0 ax+x’ a

f(x) =a(@+2ax+x)=a(x+a)
f(2x) - f(x) = a[2x+a]’ — a(x+a)

= ax (3x+2a)

32

1m

Yam

1m

Yam

2m

Yam
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18.

19.

J- dx _ J- dx J- sin x - dx
sin X + sin 2x sin x (1+2 cos x) (1-cosx) (1+cosx) (1+2cos x)
dt

_j(l—t) (1+t) (1+2t)
_I{%Jr% %}dt

1-t 1+t 1+ 2t

where cos x =t

= l10g|1 t|+—10g|1+t|——10g|1+2t|+c

(o)}

= %10g|1—c0sx|+ %10g|1+cosx|— %10g|1+2c0sx +c

OR

J-x -3+l Iz 3x—(1-x?)

\/lx

dx

= ZIﬁ dx —3jﬁ dX—J.\/l—x2 dx

= 2sin7'x +3v1-x2 —%x/l—xz - % sin'x + ¢

or = % sin”~ x+§ (6 x)\ll—x2+c

I = ]E(cos ax — sin bx )’ dx = jf(coszaxvL sinsz)dx - ]E2 cos ax sin bx dx

—-T T T

=1 -1
1 2

o'-—.:l

cos ax + sin bx dx (being an even fun.)

L = 0 (being an odd fun.)

= '[(l+cos 2ax +1-cos 2bx) dx
0

2a 2b

[ sin 2ax sin 2bx T
= |2x +
0

= 2n+i-sin22m — sin 2bn or 2w
2a 2b

33
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20.

21.

SECTION-C

Any point on line X2 = = ;1 is (2L+1,30—1,41+1)

C 24+1-3  3A-1-k _ 4n+1
' 1 2 1

= kz—g,hencekzg
2 2
Eqn. of plane containing three lines is
x—-1 y+1 z-1
2 3 4 | =0

1 2 1

= S5x-D+2@y+D+1@z-1)=0

i.e. 5x—2y—-z—-6 =0

P(AnB)= = = P(a) P(B) = %
P(AnB)= - = P(A)-P(B) = %
(1-P(A)P(B) = = or P(B)-P(a)-P(B) :% ................. Q)

From (i) and (i) P(A)-P(B) =

| =
—_
W
o8}
S

_ v - x| L
LetP(A)=x, P(B)=y .. x (3O+yJ

1 2
D) = y—| —+ == - 30yP-29y+4=0
(1 y (30 yJ y T y y

34
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22.

23.

Solving to get y=% or y=45

g x:% or x=%
Hence P(A):%, P(B)=% OR P(A):y’ P(B):%

f(x)=sinx—cosx, 0<x<2m

f’(x)=0 = cosx+sinx=0 or tanx=-1,

f”(x)= COS X —sin X

f" (3%)= —% - % e —ve so,x=3% is Local Maxima

and f" (7%)= —% + €L ie+ve so,x=7% is Local Minima

2
. 1 1
Local Maximumvalue = 5 + el =2
. 1 1
Local Minimumvalue = ——— — — = /2
J2 2
\ Correct graphs of three lines
6 Correctly shading
wY =‘4\ feasible region
4]
Vertices are
PR . A(0,2),B(1.6,1.2),C(2,.0)
Z =2x+ Sy is maximum
{ 4 c at A (0, 2) and maximum value =10
AX444=8
BxX4Y=G
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24.

25.

Va,beN, (a,b)R(a,b)asab(b+a)=Dba(a+b)

- Risreflexive

Let (a,b) R (¢, d) for(a,b),(c,d) ENxN

ad(b+c) = bc(atd)
Also (c,d) R (a,b) .-

. Ris symmetric

cb (d +a)=da (c +b) (using ii)

Let(a,b) R (c,d)and (c,d)R (e, f), fora,b,c,d, e, f, €N

- ad(b+c)=bc(a+d)and cf(d+e)=de(c+f)

b+c

a+d and

_c+f

be

1
i t —+— +
adding we ge b

= af(bte)=be(atf)

Hence (a,b)R (e, f) . Ristransitive

ad

cf

1
—+
d

1

C

Form (i), (iii) and (iv) R is an equivalence relation

.

P, m)

YI
y o

¥

Correct Fig.

Eqn. ofnormal (OP) : y= ,/3x

Eqn. oftangent (PQ) is

2m

2m

1m

Yam

vam

1 m

o+ Vam

1 : 1
y—\/_=——3 (x-1) 1.e.y=—3 (4-%x)  Im

7

Coordinates of Q (4, 0)

36
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1 4
. Req.area = [3xdx+ [—=(4—x)dx 141
Vot m
0 1

x*] 1 x2]
:\/5—} +—{4x——} I m
2 |, 3 2
3 1 1
= % + —3 [16—8—44‘5} = 2\/5 Sq_units om
OR
; 2
I(e“" +x° +l)dx here h =— vm
n
1
= }lirr(l)h[f(l)+f(l+h)+f(l+2h)+ ........ +f(1+(n-1)h)] I m

lim h [(e’1 +2)+ (e’”h +2+2h+h2)+ (e’l’“‘ +2+4h+4h2)+ ......

h—0
N (671,3(n-1)h+2+2(n_1)h+(l’1—1)2h2)J I1m

:}]iglhle*‘(l+e’3h+e*h+ ..... +¢" ) £ 20+ 2h(142+... 4+ (n—1)) + b (12+22+...+(n—1)2) 1% m

—3nh
- limh(el.e3 g onh 42 (00 R) “h(“h_h)(znh_h)j 'm
h—0 e | 2 6
-6 -6
= e _)+4+4+—=—e’1(e 3_1)+% Im

37



26.  Given differential equation can be written as

-1
dx N 1 tan"'y

dy  1+y 1+y°
- Integrating factoris gtan v

tan ™! y

- Solutionis: x -e™ ¥ = J-tan‘y—.ez dy
I+y
= x-e" Y= _[t e' dt where tan'y =t
=te'l—e' +c = ™ (tanfly—1)+ c
or x =tan'y—l+ce
OR

oo %

Given differential equation is dx (}/ j ?
1+ .

. dv v
PuttmgZ =vtoget v+x— =
X

dx 1+v?

3
dv v -V

X—— = ;T V= 2
dx 1+v 1+v

2
jV ;Ll dv = - dx
v X
1
= 10g|V|—2—2 = — log|x |+¢
\%
X2
logy— F =c

x=0,y=1 = ¢=0 .. logy—2X7 =0

38

1m

1m

1% m

1m

1% m

1% m

1% m

vom

1m

1m

Y m



