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( Senior School Certificate Examination)
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Marking Scheme — Mathematics 65/1/N, 65/2/N, 65/3/N

1.

/ General Instructions:

The Marking Scheme provides general guidelines to reduce subjectivity in the marking. The answers
given in the Marking Scheme are suggested answers. The content is thus indicative. If a 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

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.

Alternative methods are accepted. Proportional marks are to be awarded.
In question (s) on differential equations, constant of integration has to be written.

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

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.

Separate Marking Scheme for all the three sets has been given.

As per orders of the Hon’ble Supreme Court. The candidates would now be permitted to obtain
photocopy of the Answer book on request on payment of the prescribed fee. All examiners/Head
Examiners are once again reminded that they must ensure that evaluation is carried out strictly as
per value points for each answer as given in the Marking Scheme.

/




65/1/N
QUESTION PAPER CODE 65/1/N
EXPECTED ANSWER/VALUE POINTS

SECTIONA
i 1
o cosa —sino -
1. Finding A" = (sina cosa ) 2
Getti % or 45° .
etting o = 1o >
2. k=27 1
3. For a unique solution
I 1 1 1
2 1 1| #0 =
3 2 k 2
k%0 L
= 2
4. Getti ti S L
. etting equation as % st 5" 5
. 5 5 1
Sum of intercepts —+5-5 = — =
2 2 2
. 1
5. Getting A =-9and yu =27 5 each
A A A 1
6. a+b=6i-3j+2k 3
. - . 1 A % ~ 1
Unit vector parallel to a +b is 7(61 —3j+2k) 5
SECTION B
1
7. tan' (x — 1) +tan! (x + 1) = tan™' 3x — tan”! x 5
1
= tan’! 2x 5| = tan~! 2x 3 |
2-x 1+3x 2
2x 2 1
2-x*  1+3x? 2
1
2x(1 +3x2 -2+ x)=0 5
x=0 L_1 1
22

65/1/N @



10.

65/1/N

OR
Let 2x = tan 0
1 3tan®—tan’ O
L. H. S =tan 1—3an2e

_1( 2tan©
—tan —
1-tan“ 0

= tan"!(tan 30) — tan™! (tan 20)

=30 -20
=0 or tan' 2x

~ LLH S=R.H S

Getting matrix equation as (139

= (B =9 A ()

= E=10,H=15

3
10

)

The poor boy was charged T 65 less

Value: Helping the poor

LHL=a+3

R.H.L =b/2

E
H

|

65/1/N

_ (145)
— 180

f(x) is continuous at x = 0. So,a+3 =2 =b/2

= a=-land b=4
dx sin a
dy = cos? (a+y)

Q a cosz(a+y)
dx sina

d’y  —2cos(a +y)sin(a+y) dy

dx?2 - sin a

B —sin2(a+y) ﬂ

sina dx

d%y dy
2

dx

sina—=+sin2(a+y)— = (
= 1 ( Y)dx

X

@)

J

N | = N | = N | =

N | =

N | =



11.

12.

65/1/N

65/1/N

OR
Let 2x = sin O
6x — /1 — 4x>
.y = sin”! DXZN =X

5

|
—

sin Esin 0- ﬂcos 9)
5 5

= sin”! (cos o sin © — sin o cos 0)

= sin"'(sin(0 — o))

=0 -

= sin”' (2x)
= I 2

dx 1-4x7

Slope of the tangent = 3x*> + 2 = 14
Points of contact (2, 8) and (-2, —16)
Equations of tangent

14x —y-20=0

and 14x —y + 12 =0

Let2x =1t
(t—5) gt
(t—3)
=1J‘ 1 2— 2 3 etdt
2 (t=3) (t=3)
_1 12et+C:l;2e2"+C
2 (t=3) 2 2x-3)
OR
N x2+x+1 AX+B+ C
Wiiting 2 x+2) T x2+1 x+2
2 1 3
_ZB=_,C=2
= A=$E=Eg
I:l 2X dX+— —J.
59%% +1 X2+1 X+2

= I= élog‘x2 +1‘+%tan_lx+§log|x+2|+c

A3)

[cos o = %;sinoc: —1



65/1/N

b b
13. Using property: L f(x) dsz f(a+b—x)dx 1
2 2 2 2
I — J. X dX = X dX 1
2(1+5" 2 1+57"
2
20 = j_zxz dx .
2 = E or I—§ 1
-3

14. Writing x + 3 =A(-4 -2x) + B

= A=-—,B=1 1
2
2
1= —%J(—4—2x)«/3—4x—x2 dx+j\/(ﬁ) ~(x+2)% dx 1
1 2.3/2 X+2 2 ._]X+2
I[=-=-B-4-x +——4/3—-4x—-x" +—sin +C 2
3( ) 2 2 J7
o . dy cos X X
15.  Writing linear equation — + —y=- - 1
dx 1+sinx 1+ sinx
COS.X dx
LF=¢ '™ =1 4sinx 1
2
General solution is: y(1 + sin x) = Y +C 1
<2
Particular solution is: y (1 + sinx) = 1— B} 1
V_
T
dy  2ye’
X dx dv
—=v,then —=v+y— 1
y dy dy
V_
vt yﬂ: 2vye' -y
dy 2ye"
dy
2|e¥dv=—|— 1
ferav=-]2
General solution is: 2e¥ =—loglyl+C or 2e*Y =—loglyl+C 1
Particular solution is: 2e*’Y +log lyl=2 1
. A~ A n ~ A N A~ A ~ 1
17. AB=-4i-6j-2k, AC=-1+4j+3k, AD=-8i - j+3k 15

For 4 points to be coplanar, [AB AC AD] =0

65/1/N (G))



18.

19.

65/1/N

65/1/N

-4 -6 2 1
e, [-1 4 3|=0 15
-8 -1 3
=—4(12 + 3) + 6(-3 + 24) — 2(1 + 32)
=— 60 + 126 — 66 = 0 which is true
Hence, points are coplanar. 1
<A C-1,%,1) Equation of line BC: §=y__-;1=z_—43 =7 1
General point on BC: (2r, —2r —1, —4r + 3)
P ) = dr’sof AP: 2r+1,-2r -9, 4r-1) 1
L) < As APLBC=r=-1
R = Co-ordinates of P: (-2, 1, 7) 1
Hence, coordinates of Image of A: (- 3, — 6, 10) 1

Let E, and E, be the events of drawing bag X and bag Y respectively.

Let A be the event of drawing one white and one black ball from any one of the bag without replacement.
Then,

— PAE)=2xZ42c2_10
65 65 30
33 33 18 1
P(A/E) = —X=+—X=—=— 1=
(WE) = 5+ 675730 2

Using Bayes’” Theorem, we have

P(EJA) = P(E,) P(A/E,) 1
2 P(E,) P(A/E,) + P(E,) P(A/E,)
1,18
_ 2730 _ 9 1
116 118 17
2730 2730

OR
Let A, and B, be the events of throwing 10 by A and B in the respective ith turn. Then,

1 — — 11 1
P(A) =PB)= — and P(A.)=P(B.)=— 1+ —
( 1) ( 1) 12 ( l) ( l) 12 2
Probability of winning A, when A starts first
1 (111 (111
= —+| —| =+ —| —+... 1
12 12) 12 12) 12
B 1/12
T 1=(11/12)?
2 |
23
Probability of winni fB=1-P(A)=1 12_1 1
rooa Ol winning o =1— = l-——=— -
4 & 23 23 2

®)



20.

21.

22,

65/1/N

65/1/N
SECTION C

The variate X takes values 3, 4, 5, and 6

1 3 6 10
P(X=3)=—:;P(X=4)=—;P(X=5)=—; P(X=6) =—:
( ) 20 ( ) 20 ( ) 20 ( ) 5

Probability distribution is:

X 3 4 5

PX) 20 20 20

10
20

Mean = ¥ XP(X) = E:2
20 4

63
Variance = 2X?P(X) — (ZX P(X))* = 20

Proving * is commutative
Proving * is associative
Getting identity element as (0, 0)

Getting inverse of (a, b) as (—a, —b)

Getting d_y _ cos 0(4 —cos0)

do (2 +cos0)?

dy

Equating 0 to 0 and getting critical point as cos 6 =0 i.e., 6 =

Forall 8,0<6<™ ¥ 5¢
27 do

Hence, y is an increasing function of 6 on {O, g}

OR

Writing V = l751*2h = 513 sin® 0cos O
Getting v = E13[2 sin®cos? 0 —sin® 0]
de 2

For maxima and minima, ((11—\9/ =0

= cos(—)=i or 9=cos_1(LJ

V3 V3

2

Getting ——= negative
de*

. . . . . -1
Hence, volume of the cone is maximum when semi-vertical angle is cos (

(6)

Correct Figure

S|

N | =

N | =



65/1/N
23. Correct Figure

Writing equations of three sides in terms of y as

X, = %(y+2)+2;xBC:3(y—3)+4; X,o = _Tl(y+2)+2

3 3

2 1A
Area = = — - — —
! ea L[S(y+2)+2jdy _IZ( 4(y+2)+2jdy {(3(y 3)+4)dy

2 3

—3( +2)% +2 T {—1( +2)2+2} —F( —3)2+4}
=10 y_2 0 y_2 S0 y2

15—6—2 or E
2 2

24. Required equation of the plane is
EL1=20)i+(=2+L1) j+ B+Mk]=4 -5\

Intercept of the plane on x-axis = Intercept of the plane on y-axis

4-51L _ 4-5)
-2 A-=2

4 . 4
: -1 — |rejecting A=—
e, A=1, 5 ( ) g 5)

Required equation of the plane is 1.(— i- 3 +4K) +1=0

25. Let the investment in bond A be X x and in bond B be X y
.. .. X 9
Objective functionis: Z= — +—y
10 100

Subject to constraints

X +y = 50000; x > 20,000; y = 10,000; x >y (*)

Correct Figure

Vertices of feasible region are A, B, C, and D

Point Z= % + % y Value
A(25,000, 25000) 2500 + 2250 4750
B(20,000, 20,000) 2000 + 1800 3800
C(20,000, 10,000) 2000 + 900 2900
D(40,000, 10,000) 4000 + 900 4900

Return is maximum when I 40000 are invested in Bond A and % 10000 in Bond B

Maximum return is I 4900

Since there are more than 3 constraints, student may be given full

6 marks even if reaches upto (*).

65/1/N @)



26.

65/1/N

65/1/N

(x+ y)2 zX zy
A= ZX (z+ y)2 Xy
zy Xy (z+ x)2

R, — zR, R, = xR, R3 - yR3

Z(x + y)2 z°x Z2y
1 2 2 2
A=— Xz x(z+Yy) X7y
Xyz y2Z yzx y(z+ x)?
(x+ y)2 z* z?
= xyz x? (z+ y)2 x?
Xyz y2 y2 (z+x)2

c; >C -Cjand C, —» C, - C4
(x+y)2—z2 0 z?
A = 0 (z+y)2—x2 x>

y2—(z+x)2 yz—(z+x)2 (z+x)2

X+y-z 0 z*

(x+y+z)2 0 Zz+y—x x?

y—Z—X Yy—Z—X (z+x)*
R; - R; - R, — R, we get

2

X+y—-z 0 zZ
= (x+y+z)2 0 Z+y—X x>
-2x -2z 2Xz

C, —=C +&,C2 —>C2+& we get
z X

2
x+y — 7*
2
A=(x+y+z)2 —  z+y x>
z
0 0 2xz

=2xyz (X +y+ z)°

OR

For getting A’ =

®© N W
© ~ ©
-

o W oo

21 0 34
For getting A>= {12 8 23
34 0 55

@)



65/1/N

Simplifying A® — 6A% + 7A + kI, as

)



65/2/N

65/2/N
QUESTION PAPER CODE 65/2/N
EXPECTED ANSWER/VALUE POINTS
SECTION A

a+b=61-3j+2k
Unit vector parallel to a + b is %(6? - 33+ ZE)

Getting A = -9 and p = 27

Getting equation as R A
% 5 -5

5
Sum of intercepts §+ 5-5 = 5

For a unique solution

I 1 1
2 1 -1
3 2 k

#0

=k=z0

k =27

Finding A" = (cosa —sinoc)

sina  cosa
) b
Getting o0 = 1 or 45°
SECTION B
Let E, and E, be the events of drawing bag X and bag Y respectively.

Then, P(E,) = P(E,) = %

N | =

N | =

—each

NS

N | =

N | = — N | = N | =

N | =

1

2

Let A be the event of drawing one white and one black ball from any one of the bag without replacement.

Then,
= P(A/E1)=£><z+g><i=E
6 5 6 5 30
P(A/E) = g><§+§><§:1—
6 5 6 5 30
Using Bayes’” Theorem, we have
P(E,) P(A/E
PE,/A) = (Ey) PAE,)
P(E,) P(A/E,) + P(E,) P(A/E,)
1,18
_ 273 _°9%
T 16,1 18 =17
2 30 2 30

(10)



65/2/N
OR

Let A, and B, be the events of throwing 10 by A and B in the respective ith turn. Then,

1 — — 11 1
(A) =P(B) = — and P(A)=P(B))=— 2
Probability of winning A, when A starts first
1 (111 (1)1
= —+|— | —+|—= | —+... 1
12 \12) 12 \12) 12
_ 1/12
T 1-(1/12)%
2 1
- 23
12 11 1
Probability of winning of B=1-P(A)=1-—=— =
robability of winning o (A) 53" 23 >
2 . . x y+1 z-3
8. q F\(-l,,%,,L.,) Equation of line BC: = =< —= =r 1
2 2 -4
General point on BC: (2r, —2r —1, —4r + 3)
P . = dr’sof AP: 2r+1,-2r -9, 4r-1) 1
B < As APLBC=r=-1
' = Co-ordinates of P: (=2, 1, 7) 1
b A
Hence, coordinates of Image of A: (- 3, — 6, 10) 1
e s oA = 2N r= 2on n 1
9. AB=-4i-6j-2k,AC=-1i+4j+3k, AD=-8i - j+3k 15
For 4 points to be coplanar, [AB AC AD] =0
-4 -6 2 1
e, |-1 4 3|=0 15
-8 -1 3
=—4(12 + 3) + 6(-3 + 24) — 2(1 + 32)
=— 60 + 126 — 66 = 0 which is true
Hence, points are coplanar. 1
V —
10, X2 -y
dy  2ye’
X dx dv
—=v,then —=v+y— 1
y dy dy
V —
vt yd—V: 2vye’ —y
dy 2ye"
dy
2(eVdv=—|—= 1
ferav=- ]2
General solution is: 2e¥ =—loglyl+C or 2e*’¥ =—loglyl+C 1
Particular solution is: 2e*’Y + log lyl=2 1

65/2/N (11)



65/2/N

d
11.  Writing linear equation Y, COS_ X y=-— X
dx 1+sinx 1+ sinx
COS.X dx
LF=¢ '™ =1 4sinx
2
General solution is: y(1 + sin x) = Y +C
x2

Particular solutionis: y (1 + sinx) = 1- >

12. Writing x + 3 = A(-4 -2x) + B

= A:__szl
2

2
_ _%j(—4—2x) 3 dx— x> dx+j\/(ﬁ) ~(x+2)% dx
1= —%(3—4—X2)3/2+X—;2\/3—4X—X2 +%sin_l X\/-%2+C

13. Let2x=t

_ I(t_S)

OR

. x2+x+1 AX+B+ C
Writing 2 +1)(x+2) = 241 x+2

1.3
5 5

1 2
t= gJ.Xz)-(i-ld)H__'f

2
=—,B:
= A 5

x2 +1 _IX+2

L g gl 3
= I_glog‘x +1‘+§tan x+§log|x+2|+C

14. Slope of the tangent = 3x* + 2 = 14
Points of contact (2, 8) and (-2, —16)
Equations of tangent
14x —y-20=0
and 14x —y+ 12=0

65/2/N (12)



15.

16.

17.

65/2/N

65/2/N

dx sin a
dy = cos® (a+y)
dy 3 cos?(a+y)
dx ~ sina
d’y  —2cos(a +y)sin(a+y) dy

dx?

sin a dx

3 —sin2(a+y) ﬂ

sina dx

&’y
dx?

— sina +sin2(a+y)ﬂ:0
dx

OR

Let 2x = sin ©

6x —4/1— 4x2

5

sin

<
I

—

sin” Esin 0- ﬂcos 9)
5 5

= sin™! (cos o sin © — sin o cos 0)

= sin”!(sin(0 — )
=0 -

=sin! (2x) — o

. b b
Using property: L f(x)dx = L f(a+b—x)dx

2 2 2 2
I = J- X dx = X dx
—2{ 1+5% 2{1+5%

20 = j_22x2 dx

LHL=a+3

R.H.L =b/2

f(x) is continuous at x = 0. So,a+3 =2 =Db/2

= a=-land b=4

(13)

[cos o = %;sinoc: —1

= N~ N

N | =



65/2/N

. . . 10 3)(E\ _ (145 1
18. Getting matrix equation as (3 10) (H) = (180) 1

= (B =9 &) ()

1
= E=10,H=15 15
The poor boy was charged X 65 less
Value: Helping the poor 1
1
19. tan!' (x-1) +tan! (x + 1) = tan”! 3x — tan’! x 5
-1 2X -1 2x 1
= tan 5 | = tan 5 1=
2-x 1+3x 2
2x 2 1
2-x° 1+3x> 2
1
2x(1 +3x* -2 +x) =0 3
x =0, l,_l 1
22
OR
Let 2x = tan 0 1
1 3tan® - tan> 0 —tan_l( 2tan 0 j
L. H.5 = tan 1-3tan>0 1-tan’0 I
= tan"!(tan 30) — tan™! (tan 20) 1
=30 - 26
=0 or tan”' 2x
~ LLH S=R H.S 1
SECTION C
20. Correct Figure 1
Writing equations of three sides in terms of y as
2 -1
XAB=g(y+2)+2;XBC=3(y—3)+4;XAC=7(y+2)+2 1

3 2 3
Area = I(%(y+2)+2)dy— j(—i(yw)+2]dy—j(3(y—3)+4)dy 1
-2

Y ) 2
2 3 1 2 T3 3
= —<y+2>2+2y} —{——<y+2>2+2y} —{—(y—3>2+4y} 2
10 i) 8 -2 2 2
= 15—6—2 o E 1
2 2

65/2/N (14)



65/2/N

(x+ y)2 7ZX zy
2. A=| zx  (z+y)?® xy
zy Xy (z+ x)2

R, — zR, R, = xR, R3 - yR3

Z(x + y)2 z°x Z2y
1 2 2 2
A=— Xz x(z+Yy) X7y
Xyz y2Z yzx y(z+ x)?
(x+ y)2 z* z?
= xyz x? (z+ y)2 x?
Xyz y2 y2 (z+x)2

C,»>C -Cjand C, —» C, - C4
(x+y)2—z2 0 z?
A = 0 (z+y)2—x2 x>

y2—(z+x)2 yz—(z+x)2 (z+x)2

X+y-z 0 z?

(x+y+z)2 0 Zz+y—x x?

y—Z—X y—Z—X (z+x)*
R; - R; - R, — R, we get

2

X+y—-z 0 zZ
= (x+y+z)2 0 Z+y—X x>
-2x -2z 2Xz

C, —=C +&,C2 —>C2+& we get
z X

2
x+y — 7*
2
A=(x+y+z)2 —  z+y x>
v/
0 0 2xz

=2xyz (X +y+ z)°

OR

For getting A’ =

®© N W
© ~ ©
-

o W oo

21 0 34
For getting A>= {12 8 23
34 0 55

65/2/N (15)



Simplifying A* — 6A* + TA+kl;as | 0 k-2 0

22. Let the investment in bond A be X x and in bond B be X y

Objective function is: Z = X + iy
10 100

Subject to constraints

X +y = 50000; x > 20,000; y = 10,000; x >y (*)

Correct Figure

Vertices of feasible region are A, B, C, and D

Point Z= % + % y Value
A(25,000, 25000) 2500 + 2250 4750
B(20,000, 20,000) 2000 + 1800 3800
C(20,000, 10,000) 2000 + 900 2900
D(40,000, 10,000) 4000 + 900 4900

Return is maximum when I 40000 are invested in Bond A and % 10000 in Bond B

Maximum return is I 4900

Since there are more than 3 constraints, student may be given full

6 marks even if reaches upto (*).

23. Required equation of the plane is

E[(1=20)i+(=2+X) j+ B+ Mk]=4-5%

Intercept of the plane on x-axis = Intercept of the plane on y-axis

4-5L 4-5h
j— =
1-20 A-=-2

4 L 4
‘ = 1. — |rejectingA=—
ie, A =1, 5 ( | g 5)
Required equation of the plane is r.(— i- 3 + 4ﬁ) +1=0

24. Getting dy _ cos 0(4 —cos9)

do (2+c0s0)°

Equating j—y to 0 and getting critical point as cos 6 =0 i.e., 0 =

N

65/2/N (16)
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Forall 6,0<0<™ % >0 2
2 de
Hence, y is an increasing function of 6 on {O, g} 1
OR
Correct Figure 1
Writing V :%mzh:gl3 sin® @cos 0 1
Getting d—V:£l3[25inecos2 6 —sin> 0] 1
de 2
1
For maxima and minima, d—V =0 -
de 2
1 (1 1
= cosO=—— or O=cos | — 1—-
V3 (ﬁ j 2
2
Getting d—\; negative 1
doe
g 1
Hence, volume of the cone is maximum when semi-vertical angle is cos 1($j
. . 1
25. Proving * is commutative 1 5
. . - 1
Proving * is associative 1 5
L 1
Getting identity element as (0, 0) 1 5
. 1
Getting inverse of (a, b) as (—a, —b) 15
26. The variate X takes values 3, 4, 5, and 6 2
1 3 6 10
P(X=3)=—;PX=4)=—;PX=5)=—;P(X=6)=—;
( ) 20 ( ) 20 ( ) 0 ( ) 20 1
Probability distribution is:
X 3 4 5 6
b 1 3 6 10 |
X) 20 20 20 20
Mean = ¥ XP(X) = ﬁ=g 1
20 4
. 63
Variance = XX?P(X) — X P(X))? = 20 1

65/2/N 17)



65/3/N
QUESTION PAPER CODE 65/3/N
EXPECTED ANSWER/VALUE POINTS
SECTION A

1. For a unique solution

I 1 1
2 1 -1
3 2 k

#0

=k=#0
2. di+b=6i-3j+2k
Unit vector parallel to 3 + b is %(6{ - 3j+ 2K)

3. Getting A =-9 and u =27

. ) X 'y z
4. Getting equationas — +=+— =1
% 5 -5

5
Sum of intercepts §+ 5-5 = 5

5. FindingAT:(COS“ ‘Sin“)

sino.  cosa
. T
Getting o = 1 or 45°
6. k=27
SECTION B
7. Writing x + 3 =A(-4 -2x)+ B

= A=__7B=]~
2

- —%j(—4—2x) 3_4x—x2 dx+j\/(ﬁ)2—(x+2)2 dx

I = —%(3—4—)8)3’2 +"T+2\/3—4x—x2 +%sin_1 X\/J%2+c

b b
8.  Using property: ja f(x)dx = ja f(a+b—x)dx

2 2
2 X 2 X
t= I—2£1+5"]dx ) —2[1+5—"]dx

2 = j_zzxzdx
2] = 16 or I—§
-3 3

65/3/N (18)

N | =

N | =

= =

= N~ N N | =

—



10.

11.

12.

65/3/N

65/3/N

Slope of the tangent = 3x*> + 2 = 14
Points of contact (2, 8) and (-2, —16)
Equations of tangent

14x —y—-20=0

and 14x -y +12=0

LHL=a+3

R.H.L =b/2

f(x) is continuous at x = 0. So, a + 3 =2 = b/2

= a=-land b=4

tan” (x — 1) + tan! (x + 1) = tan”! 3x — tan™' X

1] 2x 1l 2x
= tan | = tan 3
2-X 1+3x

2X 2X

2-x2  143x2

2x(1 +3x* -2 +x) =0

x=0, l,_l
22
OR
Let 2x =tan 6
3tan®— tan> 0 1
L.H.S = tan‘{m}—tan (1

= tan!(tan 30) — tan™! (tan 20)
=30 -206
=0 or tan!' 2x

-~ L.H S=R. H S

dx sin a
dy = cos® (a+y)

Q : cosz(a+ y)

= == —
dx sina

a2y B —2cos(a + y) sin(a +y) dy

dx?

sin a dx

_ —sin2(a+y) dy

sina dx

2tan O

—tan’ @

19)
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_dly dy 1
sina—=+sin2(a+vy)— =0 —
= 32 (a+y) dx )
OR
Let 2x = sin 0 1
. 1] 6% —\/1—4x2
L y=sinT | —M—————
5
_ sin”! EsinE) —fcos 9)
5 5
o . . 3 . 4
= sin™ (cos o sin O — sin O cos 0) [cosoc:g,smoczg] 1
= sin”!(sin(0 — o))
=0-a 1
=sin”!' (2x) — o
dy 2
= = 1
dx 1452
13. LetE, and E, be the events of drawing bag X and bag Y respectively.
Then, P(E;) =P(E,) = ! 1
en, P( 1)— ( 2)—5 2
Let A be the event of drawing one white and one black ball from any one of the bag without replacement.
Then,
= P(AE) = ixg+gxi:&
6 5 6 5 30
3.3 3.3 18 1
P(A/E) = —X—+—X—=— |
(AE) 6 5 6 5 30 2
Using Bayes’” Theorem, we have
P(E,) P(A/E
P(E,/A) = (Ey) PAE,) 1
P(E;) P(A/E)) + P(E,) P(A/E;)
1,18
_ 2730 _ 9 1
T 16 1 18 =17
2 30 2 30
OR
Let A, and B, be the events of throwing 10 by A and B in the respective ith turn. Then,
P(A) = P(B) = — and P(A;)=P(B;) = 14t
i i 12 1/ 1/ = 12 2
Probability of winning A, when A starts first
1 (1Y 1 (1Y
= —+| —| —+| —| —+... 1
12 \12) 12 \12) 12

65/3/N (20)
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_ 1/12
T 1-(1/12)%
2
- 23
. .. 12 11
Probability of winning of B=1-P(A)=1-—=—
23 23
14 ~_] Equationof]jneBC'i—y—H—Z_3—r
° rﬁ(—l/.%;l—)) : 2 _2 _4

General point on BC: (2r, —2r —1, —4r + 3)

= dr’sof AP: 2r+1,-2r -9, H4r-1)

Ly ¢ As APLBC=r=-1

= Co-ordinates of P: (-2, 1, 7)

Hence, coordinates of Image of A: (- 3, — 6, 10)

15. AB=-4i-6j-2k AC=—1+4j+3k, AD=—8i — ]+ 3k

For 4 points to be coplanar, [AB AC AD] =0

4 6 -2
ie, |-1 4 3[=0
8 -1 3

=—4(12+3) + 6(=3 +24) - 2(1 + 32)
=— 60 + 126 — 66 = 0 which is true

Hence, points are coplanar.

: . . 10 3)\(E)\ _ (145
16. Getting matrix equation as (3 10) (H) = (180)

= (B =9 A ()

= E=10,H=15

The poor boy was charged X 65 less
Value: Helping the poor

V_
7, S 2oy

dy  2ye’

X dx dv
=v,then —=v+y—

y dy dy

65/3/N (21)
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ofetav=-| Y

X1y _

General solution is: 2e” =—loglyl+C or 2e —loglyl+C

Particular solution is: 2e*’Y +log |y|=2

e . d
Writing linear equation L COS, . y=- X
dx 1+sinx 1+sinx

COSX

Tos dx
+ sin x .
IlF=¢ =1+ sin x

2
General solution is: y(1 + sin x) = —X? +C

X2

Particular solution is: y (1 + sinx) = 1— EX

Let2x =1t

1¢(t=5)
I== 3
2°(t-3)

1 1 2 .
S _ dt
2J.[(t—3)2 (t—3)3}e

et dt

et +C= ! e +C

1 1
2 (t-3) 2 (2x-3)?

OR

. X2 +x+1 AX+B+ C
Writing (x2+1)(x+2) = 241 x+2

c=2
5

2 1
=_’B:_’
= A 5 5

1 2 1 d 3¢ d
=5l shantsiies

x“+1 5
= I= élog‘x2 +1‘+étan1x+§log|x+2|+c

SECTION C

Getting ﬂ _ cos 0(4 —cos0)

do (2+c0s0)°

dy

Equating 10 to 0 and getting critical point as cos 6 =0 i.e., 0 =

Forall 0,0<0<”. % >0
2 do

Hence, y is an increasing function of 6 on {O, g}

(22)

NS
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OR
Correct Figure 1
... | T3 .2
Writing Vzgnr h:EZ sin“ @cos 0 1
Getting av _ E13[2 sin®cos? 0 —sin® 0] 1
de 2
1
For maxima and minima, d—V =0 5
= cosG—L or e—cos_l(ij 1l
5 5 2
2
Getting — negative 1
. . . . ) g 1
Hence, volume of the cone is maximum when semi-vertical angle is cos E
(x+ y)2 ZX zy
A= ZX (z+ y)2 Xy
zy Xy (z+x)2
R, — zR, R, = xR, R3 - yR3
| Z(x+y)2 7°x Z2y
A=—| xz X(z+y)2 X2y 1
Xyz yzz y2x y(z+ x)2
(x+ y)2 72 72
= Xz x2 (Z+y)2 x> 1
Xyz y2 y2 (z+x)2
C,—»>C -Cjand C, —» C, - C4
(x+ y)2 —7z? 0 z?
A = 0 (z+ y)2 —x? x?
y2 —(Z+X)2 y2 —(erx)2 (erx)2
X+y-z 0 z*
= (x+y+2)° 0 Z+y—Xx x? 1
y—z—X y—-z—X (z+x)*
R; - R; - R, — R, we get
X+y—z 0 7
= (x+y+z)2 0 Z+y—X x? 1
—2x -2z 2Xz

C —-C +&,C2 -G, +& we get
z X

(23)
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2
X+y z 2
X
2
A = (x+y+z)2 —  z+y x>
z
0 0 2xz
:2xyz(x+y+z)3
OR
5 0 8
For getting A’=[2 4 5
8 0 13
21 0 34
For getting Al=|12 8 23
34 0 55
k-2 0 0
Simplifying A* - 6A% + 7TA+kl;as | 0 k-2 0
0 0 k-2
k-2 0 0 0 0O
Equating| 0 k-2 0 |=/0 0 O
0 0 k-2 0 0O
= k-2=0
k=2

Correct Figure

Writing equations of three sides in terms of y as
— 2 . — . — _1
< ap = g(y+2)+2, Xpe =3(y - 3) +4x,. = 7(y+2)+2

3 3

-2 2

2 3

—3( +2)% +2 T {—1( +2)2+2} —F( —3)2+4}
= 1oV y_2 O y S y

-2 2

= 15—6—é or B3
2 2

Proving * is commutative
Proving * is associative
Getting identity element as (0, 0)

Getting inverse of (a, b) as (—a, —b)
(24)

2
Area = I(%(y+2)+2)dy— I(—i(y+2)+2]dy—_|.(3(y—3)+4)dy
-2
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24. The variate X takes values 3, 4, 5, and 6

1 3 6 10
P(X=3)=—;P(X=4)=—; P(X=5)=—; P(X=6)=—;
( ) 20 ( ) 20 ( ) 20 ( ) 20
Probability distribution is:
X 3 4 5 6
b i 3 6 10
X) 20 20 20 20
Mean = ¥ XP(X) = E:2
20 4
. 63
Variance = 2X’P(X) — (ZX P(X))* = 20
25. Let the investment in bond A be ¥ x and in bond B be X y
L L X 9
Objective functionis: Z= —+—y
10 100

Subject to constraints

X +y = 50000; x > 20,000; y > 10,000; x >y (¥)

Correct Figure

Vertices of feasible region are A, B, C, and D

Point Z= % + % y Value
A(25,000, 25000) 2500 + 2250 4750
B(20,000, 20,000) 2000 + 1800 3800
C(20,000, 10,000) 2000 + 900 2900
D(40,000, 10,000) 4000 + 900 4900

Return is maximum when I 40000 are invested in Bond A and % 10000 in Bond B

Maximum return is I 4900

Since there are more than 3 constraints, student may be given full

6 marks even if reaches upto (*).

26. Required equation of the plane is

EL(1=20i+(=2+A) j+B+Mk]=4-5)1

Intercept of the plane on x-axis = Intercept of the plane on y-axis

4-5L 4-5h
- =
1-20 A-=-2

4 . 4
; — 1 — |rejecting A=—
e, A=1, 5 ( ) g 5)

Required equation of the plane is r.(— i- 3 + 41A<) +1=0

65/3/N (25)



	65-1-N
	65-2-N
	65-3-N

