Strictly Ci onﬁdentia] — (For Internal and Restricted Use Only)
Senior School Certificate Examination
March -— 2010

Marking Scheme — Mathematics (Outside) 65/1, 65/2, 65/3

General Instructions :

3

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.
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.

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.




QUESTION PAPER CODE 65/1
EXPECTED ANSWERS/VALUE POINTS

SECTION-A
2 1 3 1
1-10. 1 x 2 — 3. x=4 4. ——tan(7-4 5.
1% =3 3 x 4 y ( x)+¢c 3 [_4 2)

9. -6i+33+612. 10. -3

D | -

zero 7. 49 8

o)

SECTION-B

11.  LeteventAis that the family has two boys
(i) event B: At least one is a boy _
P(both boys, given that at least one is a boy) = P(A/B)

_P(ANB) _ P{(B,B)}
P(B) P{(B,G), (G, B), (B,B),}

 (ii) eventC: the elder child is a boy
P(both boys, given that at elder child is a boy) = P(A/C)

_PANO _  P{®B.B)}
P(C) P{(B.G),(B,B)}

ANAN

b | —

12. (i) Foralla € A, (a,a) € S(-- a—a=0is divisible by 4)

. SisreflexiveinA

Marks

1x10=10m
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YL+¥am

Yam

Im

Im

Im



(i) Foralla,b € A,if(a,b) € Sthen [a—bl is divisible by 4.

Hence |b-a| isalso divisible by 4 = S is symmetric in A

(i) V a,b,c € A,Let(a,b) € Sand (b,c) € S
i.e. |a-b] is divisible by 4 and [b—c| is divisible by 4
= (a-b)=+4p, (b—c)=+4q,addingto geta—<c=4m = (a,c) € S
= SistransitiveinA
Hence S is an equialence relation

Elements related to 1 are {1, 5, 9}

St [ x(1=x%)+2x
% R
@ 3

= tan" | X "2] = RHS
_1—3x :

OR

LHS = cos [tan {sin(cot™ x)}]

o 2]

_ _ e
= cos | tan™ (Jl_z)] = cos {cos" i ]
1+x .
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i A RHS
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Im

Im
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3 3 -1
g -51], then A’=|-2 -2 1
-1 1 2 -4 -5 2

2 IJ\.)
N

Wiiting A =%(A+A’) +-;1E(A—A’)

A
%(A+A’) =Y 2 =
3, 2 2
0 % 3
%(A—A') = 52 03
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and

Thus A= B + C

Where B is Symmetric matrix and C is skew symmetric matrix

2a-b+3¢= (2i+2j+2k) - (41-2+3k) + Bi-6]+3K) = i -2} +2k

|2 £-B+3Ej =3

. Required vector = 2 i 43 +4k
OR
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16.

17.

A vector perpendicutarto a and b=a x b= 323\—3 _14k
Letd=A (32i—j—14Kk)

. c-d =18 = A(64+1-56)=18 = A =2

641228k

o
I

Any point Q on the given lineis Q (3A —2,2A —1,2A + 3)
PQ*= (3A-3)" +(2A—-4)* + (2A)* = 17A* —18A — 161 + 25
PQ*= (5 = 17A(A-=2) =0 = A=0 or A=2

-, The points are Q (—2,—1,3)and R (4, 3, 7)

OR
Normal to the plane passing through A, B and C

]

is ABxBC = = 12i-16]+12k or 3i-4j+3k

[[S IS I

i
2
-6 -3
Equationofplaneis;-(3;—4’j+3lz)=19 or 3x—-4y+3z—-19=0

|18-20+27-19 |

Distance of P(6, 5, 9) from the plane = =
JB) +(4)* +(3)°

6
N

Given differential equation can be written as

d_y-|— 2x - = 1
dx  x-1 7 (x-1)

Vtlm
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d
Which s of the form Ei“ +P(X)-y = Q)

jP(x) dx =I 22): dx=10g_| x%-1 l

X

. Integrating factor = "@% = (x2-1)

I
-. Thesolutionis ~ (x—1)-y = ]&2—_]7 (x*~1) dx

: 1
(xz___l).y — "“'].Og

]
—|+c
2

x—
x+1|

OR

Given differential equation can be written as

J(+x2) - Ja+y?) +xy§§ =0

V1+x?

= —2_dy = - dx

\,‘I+y2 X

Integrating both sides, we get

t2

JI+y = —j 'l_;xz xdx = — _ftz d; where (1+}(2)=t2

=5 o Jleytie —J'(thl 1) dt = — tﬁllogﬂ+c : 5

2 t+1

z—\/1+x3 5 log

=

or .\/1+y2 -+ \/l+x2 + llog I—-—-—-—-——“IH{—_l
2 | I,/1+x2 +1

Yam

Im

Im

Yam
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Yam

Im
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18.

19.

Given differential equation can be written as

y/
L 0 AL (%)
dx X-y ) -
/X

hence, the differential equation is homogeneous.

Taking1=vor y = VX =>'£}-I- = V+Xd_y
X dx dx
dv 1+2v dv 1+2v
S VHIX— = r X— = —_—Y = —
dx 1-v dx 1-v
= Jv +v+l =-IW
2v+]1-— 3 :
_[ v=—log|x|+c
v’ +v+1
or % log‘v2+v+1|-—éj‘ dV -
SaRE
2 .2
2v+1

= log‘v2+v+l‘+1ogx2= 2.3 tan_i(

B

1+v+v

i—=

—log| x|+¢

)+

=5 log‘y2+xy+x2| 243 tan” (2y+x)+c

Px
L J‘ X+2 II 2x-5+9
Jx?-5x+6 Jx?=5x+6

¢ J‘ 2x-5

1l

VX’ =5x+6 + % log

)

R e

(x 4—;——)+\}x2 -5x+6

v

+C

1m

Yom
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Yam

Im

Im

1+1m



2 2 2
3X 4x +3
[=|——d&x =5|1-——
w0 '!'x2+4x+3 . '{ x’ +4x+3

!
(x+2)" = (1)

I

= 5-10[log| x* +4x+3[] + -2sj
1

x+2-1
Xx+2+1

15 1
510 [og-= 4252 | 16
s 2 [ g

B 95 6
Bl don a2 ]
N e

I

Note: If solved using partial fractions, the answer be of the form

5.3 45. (5
5+— log— — — log|—
2 973 Og(4]

i :1; Bhi \/1— x’ \/1— x>

= (1~x2) g - xg—)}é - ay1-x? % =0

gy iy i
= (1-x") 7 — x g ~ @'Y = 0 [Using ()]
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[3...
1y =cos” | Sx+—41-%°
570 5

= coSs % -cosB + % sinﬁ] where x = cosO
4 ; : - 4. ;
= coSs [cosoa - c0s6 + sino - sm(—)], iini i g = cos o, then g =sin O

= cos™ [cos (OL—B)] = 08 = cos™ (%)—cos“‘x

dy 1 1
= —— = ———— | Note: Answer can be —
dx l—x2 [ QHX:]
SECTION-C
lx x* I+px’ x x> 1] " S
23, EHS = ¥y Moy-= iy ¥ 1|+p y iy oy
z 2b lpr| z 2 1! E: z 7
ti X x° 1 x x*|
=11y ¥y |+poz|l ¥ ¥
‘1 z z |11 -z zz|
1 x x?
= (1+pxyz) |1 y?
1 z zzI
1 X x?
= (1+ x.z) 0 yx y-x| Rat Sai
pXy y YZ LR R e
0 z—x z°—X" ;

Im

1m

I1m

1m

Im

Yam

Ym

Im




= (1+pxyz) (x-y) (zx)

|
= {1 +pxyz) (x-y) (zx)

1 x
= (1+pxyz) (xy) (y2) (zx) |0 0 -1
' ‘0 1

o= L e S

1 Z+X

x x|
0 z—y\‘R2—> R, +
1 Z"‘Xl

|
x2

Z‘i")‘l1

= (1+pxyz) (x-y) (y2) (zx) - 1 = RHS.

I 2 -2 1
Writing |-1 3 0| = |0
0 -2 1 0

0 2
|
R,—»> R,+ 2R, = |0 1
9 2
1 2 2
R,» R,+"2R, = |0 1

(=
o

OR

0

0| A

1
1 00

=11 1 0] A
0 0 1
1 00

=111 21--A
0 0 1
1 00

=11 I 2} &
2 23
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1 R 5 4 10
R—= R+ 2R, = [0 1 =1 1 A e
0 0 1 2 2 5
0 0 2 2B
Ri—-> R- 2R, =0 1 0] = ]1 2| A i
04 1 2 25
3 26
e
Hence A" = 11 1 2 -
225
24.  E,: Bagcontau:s 2 white balls and 2 non whites
E, : Bag contains 3 white balls and 1 non whites 1m
E, : Bag contains 4 white balls
A': Getting two white balls
A 1 "
P(El)_g! P(E2)=*§, P(Ea)_g am
e B 1 3 1
P(A/E))=—2% = —, P(A/E,)=—2 = =, P(A/E,)=1
( 1) 4c, 6 ( 2) 4c, 5 ( 3) 1%2m
P(E,) P(A/E,) +P(E,) P(A/E,)+P(E,) P(AJE,)
1
=il
_ 3
1ol - Ralvil _ 1m
—r=t—=+—-1
36 32 3
B3
10 5 v

11




25.  Letx cakesof first type and y cakes of second type are made

Maximise S=x+y Im
subject to 300x + 150y <7500 or 2x +y < 50
15x +30y <600 orx+2y<40 : _2_m

x20,y=0
Correct graph 2m

Vertices of feasible region are

A (0,20), B (20, 10) C (25, 0)

Maximum cakes=20+10=30 Im

26.  LetQ be the foot of perpendicular from P to the plane

Pczz1) x—3
+y : . X3 0 §y—2 z—1
. Egation of PQ is = =
4 R 1 tm
Any pointon thislineis (2A+3,—A+2,A+1) Yam
& If this point is Q, then it must satisfy the equation of plane
e G o 2020 43) = (-A+2)+ (A+1)+1=0 Im
= A=-1 Yam
o . .
P/ <=9 -. coordinates of foot of perpendiculare are Q (1, 3, 0) I m
Perpendicular distance= PQ = /4+1+ :Jg units Im
+
Let P’(x, y, z) be the image, then X2 e 1, }’22 =3 Z;I =0 %m
P’is(~1,4,-1) Im

12



2z Correct Figure
Solving 4x> +4y* =9 and x*> = 4y

We getx=+ /7 (aspoints of intersection)

1
0L Vi~
JF‘IV y 2

Required area
|
| ! vz = V2
i il RN NN
-2 Ojé 4 F 2{}[ 4 X" dx ;I: 4X dX}

(21 9 %P 20
= 2|—-— + —sin” — - ——
§Rae 3 2
T e .
= |— + —sin" —— |sq. units

6 4

Equations of AB, BC and AC respectively are
5 3
==x-9, y=12x, y==x-2
h g 5 . 4 ¥ 2 X

Required area

dx +

O ey 00

(12-x)dx - j' Gx_z) dx

4

5 2 6 2 8 2 8
= [—-}(——9)(] + [l2x—x— - 3i—2x _
4 4 2 6 8 4

13

Im

Yam

2m

1Y2m

Yam

Yam

1%2m

2m

1Yam



Il

(7 + 10— 10) sq units

= 7 squnits
28. Let ABCD be the given trapezium P
withAD=DC=BC=10cm.

locm c . i
; Draw DP | ABand CQ L AB
I o and letAP=xcm=>QB=xcm ]
h
Qe>~> B

1 - .
-, Areaoftrapezium, A = 5[10+(10+2x)] VJ100-x?
A =(x+10)3100-x

d .
LetS=(x+10). (100 —x2) = ﬁ = 2x (x+ 10 +2 (x + 10) (100 - x?)

=2 (x+10P-(x+10-x)
=2 (x+10)* (10- 2x)

ds . S 3

H;LO = x =5 [rejecting x = - 10]

d’s , :

o =-4(x+10Y +4 (x+10) (10-2x) =-900 (- ve)

- Maximum AreaA=15./75 cm? or 75+/3 cm?

29.  Full marks to be given to every candidate for this question.

14
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QUESTION PAPER CODE 65/2
EXPECTED ANSWERS/VALUE POINTS

SECTION - A
Marks
' 1 . S |
1-10. L -3 2 zeo 3 - tan(7-4x)+c 4|, | 5 1x10=10m
o8 S el Uy B oS
g s — 3 4
SECTION - B
1 1 8 |
. o THS <& fan™ ] 28 § aprt ol 8 1%m
111 Yol
35 78
= tan™ (—] + tan”’ (1] im
L {1
ooy v
_ a7 11
= tan —_ii 1/21]'1
7 11
:tan“(l):—E=RHS i
OR
- tan“'[x_lJ + tan™ [xHJ ==
xX— x+2 4
L PR s
=5 Aapd x—2 x+2
1%2m

—
|
F s
R
I {1
b |
S’
TR,
% |
+ [+
| -
S
&1 a

15



(x=1)(x+2)+(x-2)(x+1) i

(= 4)-(7)

= x> +x-2+x'-x-2=-3

= 1

12.  LeteventAis that the family has two boys
(i) event B: At least one is a boy

P(both boys, given that at least one is a boy) = P(A/B)

_P(ANB) _ P{(B,B)}

P(B) P{(B.G).(G,B),(B,B),}

™

e
|

I
‘\Ld|
B

|

W | =

(i1) event C: the elder child is a boy
P(both boys, given that at elder child is a boy) = P(A/C)

_PANC)__ P{®.B)}
PC)  P{B.G).(B,B).}

Il
SRR

| =

13. (i) Foralla € A,(a,a) € S(-- a—a=01sdivisible by 4)

- Sisreflexivein A

(i) Foralla,b € A,if(a,b) € S then 1a—b[ is divisible by 4.

Hence |b-a| is also divisible by 4 = S is symmetric in A

16
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(1) vV a,b.c € A, Let(a.b) e Sand (b.c) € S

i.e. [a—bl is divisible by 4 and Ib—| is divisible by 4

= (a-b) =+ 4p. (b—) =+ 4q. adding to geta—c =4m = (a,c) € S

= Sistransitive inA
Hence S is an equialence relation

Elements related to 1 are {1, 5,9}

(2 0 2 0 1 5.1 .8
4. AP =12 1 81|12 1 3]l=l9 2 5
(1. =1 0J11 =1 .0 05 -2
RS 6 0 3 2 0 0
A’-3A+21 =19 2 5|-16 3 9|{+|0o 2 o
=] 2 3 30 00 2
RS B
=13 3 -4
=3 2.0

15, Any point Q onthe given lineis Q (34 —2, 2% — 1,2 + 3)
PQ* = (3A~3)* + (2A-4)* + (20)2 = 17A2 =18\ — 16\ + 25

PQ*= (5" = 17AA-2) = 0 = A=0 or A=2

~. The points are Q (-2, -1, 3)andR (4,3.7)

OR

1%2m

Yam

Im

1+1m

1m

Im

Im

Im

Vatlam



16.

1T

Normal to the plane passing through A, Band C

i Kk
is ABxBC=|2 3 2|=12i-16j+12k or 3i-4]+3k
‘4 =y

-. Equationof planeis 1-(3i—4]+3k)=19 or 3x—4y+3z-19=0

|18-20+27-19 |
JBY +(4) +0

Distance of P(6, 5, 9) from the plane =

6
N

2a-b+3o= (2i+2j+2k)— (4i-2j+3k) +(3i-6]j+3k) = i-2j+2k
[22-b+3¢|=3

. Required vector = Y- 43 +4k
OR

A vector perpendicutarto a and b=a x b= 32i— j— 14k

Letd=A (32i-]—14k)

o |

d =18 = A(64+1-56)=18 = A =2
. d = 64i—2j-28k

Given differential equation can be written as

dy 2x 1
ok i o S e
dx x°-1 (x"-1)

d
Which is of the form :1% +P(x)-y = Q(x)

18

1Y2m

1%4m

Im

2m

Im

Im

Yo+l m

am

1%am

Yam

Im



2x

P(x)dx = dx =log | x*-1 !
[P dx =[5~ dx =log| x*-1] /om
~. Integrating factor = €™ = (x2-1) 1m
1 .
- Thesolutionis (x*—1)-y = J.*_g_‘z‘ (x*-1)dx Im
(x"-1)
[ x—1
(x2=1)-y = —Iog|;ﬁ +c Yam
OR
Given differential equation can be written as
Jamd) - Jim) +xy & = o Zm
_ dx
y V1+x?

=5 dy = - dx

V1+y? . Yam

Integrating both sides, we get

1+y* = —J =

x2

2 dt T
-xd)11=—_"t—3—d—1 where 1+ x~ =t~ Im

I+Im

|1 +x* =] Lc
J1+X7 +1 |

or Jl+y? + V1+x* + -12-log

19



%(Zx +4)-7

Sx+3
18. X Im
'[\fx +4x+10 ‘[\lx2+4x+10
I 2X+4 I l dx
Vx? +4x+10 J(x+2)2+(\/g)2 I'm
= 5YxT+4x+10 = 7 log| (x +2)+ VX7 +4x+10 | +¢ 1+1m
|
l() d}" i eamn X a o ay 1
. T [} - m
dx J1-x° \ﬁ—xz
5 dy ;
= J1-X"- E;y(- I A R—— (1) Yam
= JI-x’ dy oy = . EZ dy |
dx Jl—x3 dx dx i
/ B dzy dy 2 dy
e [lgf) S g B Sl ? B !
= (I-x ) o xdx a X i Yam
5% HY dy
= (]—x~ e Wy e 7= 0 Ising (1)!
(_ X ) ! dx a\ [Using (1)] 1m

20.  Givendifferential equation can be written as

hence, the differential equation is homogeneous. im

20



d d
Taking}i:vor y=vx to get d—y v+x L
i

X dx
dv \% dv = v2v+vlogv vloeg-v
VX — = = X— = - =
dx 2-logv dx 2-logv 2-logv

JV2—logv dv-jdx 5 Jlogvhl—l N dx

(log v—1) Ry v (log v-1) X

=% Iogvvlog|logv—1|+}ogx=logc

VX
= ¢ or = cflog ¥ —l)
log v—1 i ( 5 /x

[F8]

4l 4 2]
21. y = COS —x+§ 1-x

= COS % - cosO + g- sinG] where x = cosf

= cos™' [cosot- cosO + sinat - sinB|, .- if % = cos o, then % =sino
= cos”' [cos(a—8)] = 06 = cos™ (%) —cos”'x

QX = ! Note : Answer can be — 1

dx  f1-x’ 1—-x*

2 2 2
4x +3
1 IzjrgL dx = 5[1-—5———
B * X7 +4x+3 S G xR
, 2 2X+4—-=
= 5[x] - 10|
| X +4x+3

21

Im

1m

Im

Im

1m

Im

1m

Im
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5—10[1og|x2+4x+3|]:+ 25_2[ :

el asicay oy
! (X+2)2 o (l)l 1m
15 1 | x+2-1F
=5-10 log—+25-— |lo I
v 10873 2[ = x+2+1!]I Im
= 510 log%%—?logg Vom

Note: If solved using partial fractions, the answer may be of the form

5 3 45 3
Sd=ilags i dlop] =
3 B3 72 Og(cJ
SECTION-C
.
23.  Getting(x,.y,)at 6 = % = (\/EEI % - %) Im
_1
dy 1-cos6 J2
- = — = P |
dx sin 6 5 (J_ ) Im
2
slope of tangent = (\/5 e 1) and Yam
1
slope of Normal = — Yy m
p \/5_ 1 2
Equation of tangent is
n 1 ' V2-1
_ e s Lo [ e R
(5 -)- 2 - )

22



Equation of Normal is
{E“J_)__L ([&—_1}
AR TR 8 R 2

24.  Equation of plane containing the given line and passing throngh P(1,1, 1) is

x—1 ., y~1 21
143 1-1 1-5{=0
3 -1 -5

= -4x-1)+8@F-1)-4(z-1)=0

Since (—1,2,5)lieson(i) [-1-4+5=0]and

(i—zj—sﬁ) : (?—2}+1’€) 2 fd5= b
The line ?= (—;+23+512) + p[;—ZZE—SQJ lies on the plane

x> 14px’

25. LHS=|y y’ l+py’| =
22 1+p23

=]

"
o
el

»

<
Ll
[¥)
—
+
o
< oM
e
[§]
N e
W

N
N
N
e
N
N

=11y y° | +pxyz

k2

—
N <
N o<
(%]

(1+ pxyz)

N <

N < X
[

23

1%2m

Im

Im

Yam

Yam



1 x

= (I+pxyz) |0 y=x y'-x’
0 z% 27-%"

= (14 pxyz) (x-y) (zx)

2
X

Y

By

| 1
0
10

|1
= (1+pxyz) (x-y) (zx) | 0
0

= (1+ pxyz) (xy) (y-2z) (zx) | 0

= (1+poyz) (x) (y-2) (%) - 1

1 2 2

Writing |-1 3 0| =

0 2 1

1
R,— R,+ R, = |0
0

1
R.— R+ 2R, = |0
0

2
5
-2

—2

24

R,—» R,~
R;—» R,-

= R.H.S.

R,
R,

Im

am

1m

Ym

Im

Im

Im



26.

1 2 =2 1 00
R,»> R,+ 2R, = |01 O] =1]11 2| A 18
0.0 1 2 2.5
2 0 5 4 10
R—> R+ 2R, = |01 0] =111 21]A Ve
e | 2.2 5
0 0 3 26
R=> R—- 2R, = |01 0] =1]1 1 2] A b
0 0 1 2.2 3
3 2 6
Hence A" = |1 1.2 Im
2 2 5
E, : Bag contains 2 white balls and 2 non whites
E,: Bag contains 3 white balls and 1 non white Im
E, : Bag contains 4 white balls
A: Getting two white balls
\ -*;J' 3.\ 2 37 3 3 /Lm
2c, 1 3¢, 1 s
/ s = = — = e 2] =
BAED 4c, 6 ek 4c, 2. FeES) 12m
P(E./A) = BES): BAVE,) . : 1
: P(E,) P(A/E,)+P(E,) P(A/E,)+ P(E;) P(A/E,) 4

25
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N | —
L | =

Slo
i
W W

Correct Figure

Solving 4x* +4y>=9 and x? = 4y

We getx=+ /2 (as points of intersection)

8| —

ory=

Required area

9. %2 5
+ —sin —— - ——
8 3 12
9 2]
SN~ —— |sq. units
3
OR

Equations of AB. BC and AC respectively are

3 3
==X-9, y=12—x, y==x-2
: > 3 X 4
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Required area
6 5 8
= =X~91dx + | (12-%)dx ~ (—x--2)dx
RS [N Y T
gt
5 ¢ 278 G2 s
Al [—x——%} + [12x——~] ~ [3—5——2){]
4 4 6 8 4
: 21
0’.
o Ol (7+10-10) sq units
0
f = 7 sq units
28.  Letx cakes of first type and y cakes of second type are made

Maximise S=x +y
subject to 300x + 150y < 7500 or 2x + y<50
15x +30y <600 orx + 2y < 40

x>0,y>0

Correct graph

Vertices of feasible region are

A (0,20), B (20, 10) C (25,0)

Maximum cakes =20+ 10=30

Let ABCD be the given trapezium
withAD=DC=BC=10¢cm.

DrawDP | ABand CQ L AB

and let AP=xcm=>QB=xcm

27
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1 7
. Areaof'trapezium, A = ;[10+(10+2X)]\/100—X‘

Im
A =(x+10)v100- x>
> ds
LetS=(x+10)'-(]00~x2) = a;=-2x(x+10)3+2(x+10)(100-x2)
=2(_x+10)2-(-x+10-x) Im
=2(x+10)2-(10-2x)
ds g
oy =0 = x=5[rejectmgx=—]0] Im
d’s
i) =—4(x+10)2+4(x+10) (10h2x)=—900(-ve) Im
2 :
MaximumAreaA=15\/Ecm2 or 753 cm? I m

28




QUESTION PAPER CODE 65/3
EXPECTED ANSWERS/VALUE POINTS

SECTION - A
Marks
1
1-10. L. zer0o 2 x=4 3 =449 §, —-i-tan(’?—4x)+c 1x10=10m
I
3 1
A e e B TR
LB R -4 2
SECTION-B
3 Va,beN, (a,b)S(a,b) .- a+b=b+a.HenceS is reflexive Im
a.b.c,de N, Let(a,b)S(c,d) . a+d=b+c
= etbh=d+a 2 (c,d)S(a,b) = Sissymmetric Im
a,b,c.d,e,fe N, Let(a,b)S (c, d) and (c. d)S (e, )
~ atd=b+cand c+f=d+e
addingtoget a+f=b+c = (a.b)S(e.f) .. Sistransitive 1’2m
Hence S is an equivalence relation 2m
2%
x+1———2-
- £ -X
12. LHS = tan i 2m
l-x ——
_x_
S xa=-x2)+2x
= tan” —
e } I'm
[3x—x*]
= tan” —| = RHS, -
_l—3x‘J I'm

OR

LHS = cos [tan” {sin(cot" x)}]

29



= cos [ tan™ {sin (sin" 1 J
yitx*
- ( ! J 4 VI
=.cos |tan” | ——— || = cos| cos -
: _\,"’H-x" 2+x°

Vi+x?
= TrEm—= = RHS

i 2
V2+x©

13. LeteventAis that the family has two boys
(i) event B: At least one is a boy
P(both boys, given that at least one is a boy) = P(A/B)

_P(ANB) _ P{(B,B)}
P(B) P{(B,G),(G.B), (B. B).}

1/
=44 _

3
4

LaJ[r—-

(ii) event C: the elder child is a boy

P(both boys, given that at elder child is aboy) = P(A/C)

_PANo) _  P{®B.B)}
P(C) P{(B, G), (B, B),}

|

B |

SIS
-bl.\\"

4. Any point Q on the given line is QBA-2.21 1,20 +3)
PO =(3)-3)° +(2h-4)* + (210)* = 17A2 18\ —16). + 25
PQ’= (5) = 17MA-2) = 0 = A=0 or A =2
*. The poin s are Q (-2, —1 »3)andR (4,3, 7)

30

Im

I+1m

Im

Yam

a+lam

Yam

Im

Im

Im
Im

Im

YotrVsm



OR
Normal to the plane passing through A, Band C

i 7k
is ABXxBC=[2 3 2 = 12i-16j+12k or 3i—4;j+3k 1%2m-
-6 -3 2‘
.. Equation of plane is ;-(3€—4}j+3|};)=19 or 3x—-4y+3z-19=0 1’2m
1&
18—20+27-19
Distance of P(6, 5, 9) from the plane = ‘ l
VB +(4) +(3)°
6
s Im
34
1 -1 2 -
15. AB=|-4| (-1,2,1) = |4 -8 4 1%24m
a -3 6 3
-1 4 3
LHS = (AB) =| 2 -8 6 | s (i) Yom
-1 -4 3
-1
= 2 ’= =
B 2|, A= (1,-4,3) VotV m
1
» = 4=
RHS =BA’=12| (1-43) =2 -8 6| =LHS
| Im
- -1 -4 3
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16.

17

2a-bt3e= (2i+2j+2k) - (4i—2]+3k)+(3i—6j+3k)= i—2j+2k

\2 a-b+3c=3

. Required vector = -2li\ - 43 + 4]2

OR
A vector perpendicutar to aandb=axb= 325—}—1412
Letd=A (32i—j—14k)
. c-d =18 = A(64+1-56)=18 = A=2

. d=64i-2j-28k

2 4
Wiiingas Lhg ot ya s A
dx xRl X +1

j fx dx = log |x2+1| - Integrating factor = (x2+1)
x“+1 ‘
Solution is v - (x2+l) = j\/x2+4 dx

=3 ¥ (x2+l): — = Jx’+4 + 2 10gtx+\jx2+4‘+c

-
2
OR

2x°+x

(x +1)(x*+1) g

Writingas dy =

32
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1 2 i 1 2
log {x* +1| — — tan :

I0g§x+li &

b | W

12| =

13 4 ——
= cos” | = x+—41-%’
18. Y G v ]
413 4 .
= coSs g -cosO + g sin@ | where x = cos0
= . ' -
= cos™' [coso - cosO + sinat-sin6)], - if =
= cos ' [cos(a—0)] = 0— = cos™ (%)—
dy
= — = Note : Answer can be —
dx 1- x*
19.  Given differential equation can be written as

dy _ x+2y _ 1+2§’; _ f(V]
dx X-y i /X
/X

hence, the differential equation is homogeneous.

TakingvX:vor y=vX = g _ v+xd—y
X dx dx
dv. 1+2v dv. 1+2v
V+HXxX— = X — = —
dx 1-v dx 1-v
=3 IP—,V_I dv=- d_x
vV +v+] X

33

Xx+¢ 2m
Im
4
cos o, then —=sin o 1m
cos”'x 1m
1
=% Im
Im
Yam
= 1+ v+v?
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I e2vil=3 - 1 ) 3 d
- .J-q—-dv=—log|x‘+c or+log‘v‘+v+l!——f L 3
29 vi+v+] 2 | i -3 1V BY
(+] o B3
2 2
=—log|x|+¢
. 2v+1
= log‘v‘+v+1‘+logxz= 243 tan"[-v+ ] +c 1m
I 'Jg
= log|y’+xy+x2| = 23 tan™ (2y+x] +c I
| = N /2m
3.  y=cosee p as FLow I Im
i dx xvx’—1
[ dy
= xvx —-1-— = -] /am
dx '
5 7 d 2 T
=5 XNX ld)j 2l x <SS PRSP 1%m
dx®  dx N ?
d’y  dy
2 2
= x(x°-1 T+ — 2x"-1) = 0 1
1) () _ m
. 5y T 4x+3
2 I = X=5|1-— dx
el Jl‘x +4x+3 '!- X +4x+3 _ Im
; 22x+4——25—
= 5|x| = 10 | ——= dx am
[} q[x2+4x+3 ’
5-10[log|x* +4x+3|] 25} 1 d
= 5- og!| X" +4x+ 4 ——— dx
g[ I 1 J (x+2)2 _(1)2 1m
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|x+2q1

| x+2+1

L Bl lop e [10
8 2

|

15 25 "6
= 5-10 log 2+ lo
ar s

Note: If solved using partial fractions, the answer may be of the form

3 45 5
2 a2
9.5 2 Og[4]

2 Here b J‘ X+2 i J' 2x—5+9
Vx2=5x+6 Vx?-5x+6
N j 2x-5 1 g

e taray it ramaeg e
357 (3)

= Jx’-5x+6 + % log (x—%)+vx3—5x+6 +0
SECTION-C
1 2. =3%x —4
23.  Writinggivensystemas |2 3 2 yl=| 2] or AX=B
3 3 4) \z 11

Al=1(26) -3 (=14 ~3(=15) =672 0 = 5c= AB:

a,=-6 a,=14 a,=-15

a, =17, a,=35 ay=9 [l m.forevery 4 correct co-factors]

a; =31, -a;,,=-8 a,;=-1

E =6..17"13
= A=—-|14 5 -8
-15 9 -1
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X . -6 17 13 -4 3
yl=—114 5 -8 2 = |2
67
z -15 9 -1 11 1
. X=3, y=-2, z=1 12m
OR
a b ¢ 12k 8
a=|b ¢ a|=(atbtc) |1 ¢ a| Usingc, —c,+c,+c, T'm
c a b 1 a b
0 bc ca
= (atb+c) |0 c-a a-b| UsingR, -R,-R,,R, > R,-R, 2m
| S b
= (a+b+c¢) [(b-c)(a—b)-(c—a)] Im
= (a+b+c) [ab+bc+ca—a>-b*-c?] Im
1
= =7 @+b+0) [@-by+(b—c) +(c-a)]
4 : Im
Which is negative for a, b, ¢ positive and unequal
Correct Figure Im
Solving 4x*> +4y*=9 and x* = 4y
We getx =+ /7 (as points of intersection)
=l e
oLy =5 >m
Required area
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8

OR
Equations of AB, BCand AC respectively are

5 3
y=>x-9, y=12x, y—zx—-z

Required area

j(gx—9)dx + _:f (12-x)dx - } (%x—z)dx

4

5‘(3 ; XZ ’ 3x2 8
= [_‘__9}(} + [IZX_——J —[-____2)(}
4 ‘ 2 . 8 ;

(7+10-10) sq units

7 sq units
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[
Lh

26.

dx

Correct Figure Im

Let radius of cylinder be r and height x.

e NOIIMEE T T R it sty (1) Im
From figure Hl:—— =tana or r= (h—x) tano
-X

Volume (V) = mx(h —x)) tan’o

= 7 tan’o. [_i'}"’x—.‘lhx2 +x3:| 1m

¥ T tan’o [h2 —-4hx+3x2] /am

= mtan’a [(3x-h)(x-h)]

Ay 0 = x=E (rejecting x = h) v,m
dx 3"
LY =ntan2a[—4h+6x] = ntanzot[—--+h+6h] = —Vve I m
x> _

. '
Maximum volume = 7 tan"o. |:— -2—+ ———]

9. 27
I m
= —=nh’tan’o
27
Full marks to be given to every candidate for this question. 6m
E, : Bag contains 2 white balls and 2 non whites
E, : Bag contains 3 white balls arnd 1 non whites Im

i1, : Bag contains 4 white balls

A 1 Getting two white balls
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1 1 1
PE)=—, PE,)==; PE.)== !
) 3 (E;) 3 (E5) 3 im
) 2c 1 3¢, 1
P(A/E,)==—2 = —, P(A/JE,)==2 = =, P(A/E,)=1
(AJE,) 6 (A/E,) PR (AVE;) 1%4m
P(E.)-P(A/E
P(E/A)= - Fa) HAS) Im
(E,) P(A/E,)+ P(E,) P(A/E,)+ P(E,) P(A/E,)
-~
1
_ 3
( b ks Im
_._+_.__+._.]
35 323
L83 1
TS 2

28.  LetQ be the foot of perpendicular from P to the plane

3 y-2 z—1

X__
321 ~. Ega4 fPQis = =

pP(=321) EEHOHO Qis ~ = : lm
[ Any pointonthislineis (2L +3,—A+2,A+1) Yam

Q If this point is Q, then it must satisfy the equation of plane

2%-y +Z+1= 0
| v 220 +3) = (-A+2)+ (A+1)+1=0 Im
’ Z}
N PC‘IJE; = A=-=1 Yam
- . coordinates of foot of perpendiculare are Q (1, 3, 0) lm
Perpendicular distance= PQ = /4+1+1=+/6 units 1m
+ 2

Let P’ (x, y, z) be the image, then x2 4 =1 y;- =1 2-2” =0 %m
P’is(-1,4,-1) 1m
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29,

Let x cakes of first type and y cakes of second type are made

40

g/ ¢

lo T

BC20,10)

=1
'l‘-Q)_.Qq
-]

16 20 25 36 40 X

Maximise S=x+y
subject to 300x + 150y <7500 or 2x +y <50
15x + 30y <600 orx +2y <40

x>0,y>0
Correct graph

Vertices of feasible region are
A (0.20), B (20,10) C (25, 0)

Maximum cakes=20+10=30

40

Im

2m

2m

Im



