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

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

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.
Ifa student has given any other answer whichds 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 mstruetions provided in the marking scheme. It should not
be done according to ong's gwniinterpretation or any other consideration — Marking

Scheme should be strictlyadhered 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.

tf'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.
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QUESTION PAPER CODE 65/1 teachoo.com
EXPECTED ANSWERS/VALUE POINTS

SECTION-A
Marks
3 1
1-10. L x 2. 423 3. x=4 4 —]—tan(7—4x)+c Si 1x10=10m
3 4 -4 2
1 & A
-6_ zero 7. 49 3 5 2 '—61+3_]+6k lQ -3
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) am
_P(ANB) _ P{BB)} o
PB)  P{®.G),(G,B),(B,B),} 2ram
3 f 2In
w3
‘ (i1) event C: the elder child isaboy:
P(both boys, given thatat elder child is a boy) = P(A/C)
_P(ANC) _  P{(B,B)}
PC) P{(B.G).(B.B)} Am
/0 1
2/ m
/4 .
12. (i) Foralla € A, (a,a) € S(-- a—a=0isdivisible by 4)
- SisreflexiveinA Im
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(i) Foralla,b € A,if(a,b) € Sthen |a-b]| is divisible by 4. te aCh 00.com

Hence |b-a| isalso divisible by 4 = S is symmetricin A I m

(iii) V a,b,c e A, Let(a,b) Sand(bl,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 1%2m
= SistransitiveinA

Hence S is an equialence relation

Elements related to 1 are {1, 5, 9} _ Yam
2x
x+ 3
13. LHS = tan" — 2m
1—% 3
-X
L [xa-x)+2x
e 1-x1-2x2] Im
[ 3x -2
= tan’ ='RHS,
OR

LHS = cos [tan {sin(cot™ x)}]

= cos | tan™ {sin| sin™ ! '
sin Im
i V1+x?

>
= cos | tan™ : = cos| cos™ e ' I+1m
2
i Vvi+x \J2+x?
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3 3 4 teachoo.com

-2 —4),
14 A= -2 -5, then A’ =|-2 2 1 Im
-1 1 2 -4 -5 2

Writing A =%(A+A') +-;—(A—A’) Yam
1/ -5
| 3B h
—@AarA) = 1 2 2
2( ) /2 Yam
-5 .
f 2 2
57 =3
0O % K
1
2 rx aey =15 _
S(A-A) =% 0 3 Yom
3
7
1/ =5 -5/ 3
3 2 4 O 2 0 % H
and3—2—5=%.—2—-2_+%0—3 1m
X s o £ )2 ¥ 3 o
Thus A= B + €
Where B is Symmetric matrix and C is skew symmetric matrix Yam
15.  2a-b¥3c= Qi+2]+2k)—(4i2j+3k)+(B3i-6j+3k)= i-2]+2k 2m
[2a-b+3q|=3 Im
.. Required vector = 2)1'\~4}+412 Im
OR
4

teachoo.com


https://www.teachoo.com/maths/
https://www.teachoo.com/maths/

A vector perpendicutarto aand b=a x b= 32?—3 _14k
Letd=A (32i—]-14k)

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

ol

. d = 64i-2j-28k

16.  Any point Q onthe givenlineis Q (3A —2,2A —1,2A + 3)
PQ*= (BA-3)>+(A—-4)*+(2A)> = 17A* =18\ —16A + 25

PQ’= (5) = 17AMA-2) =0 = A=0or A=2
~. The pointsare Q (-2,-1,3)and R (4,3, 7)

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

]

is ABxBC = = A25-96]+12k or 3i-4]j+3k

i
2
% 3

Y N R

~. Equation of plan®i€ r%@i 04 j + 3k) =19 or 3x —4y +3z-19=0

_ |18-20+27-19|
JOY +(4 + )’

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

6
Ner

17.  Givendifferential equation can be written as

dy 2x 1
el e B
dx x°-1 (x°-1)

feacnoo.com
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d
Which is of the form Ei’? +P(X)-y = Q)

= log| x2-1 l
-, Integrating factor = ¢/"®% = (x2-1)

1
. Thesolutionis (x*-1)-y = Im (x*-1)dx

11
x2-1)-y = Eog +C

+1

OR

Given differential equation can be written as
2 2 dy
Jaa) 14y +xy == = 0
dx
y V1+x?

dy = — dx

\,‘Hyz X

Integrating both sides, we get

\/]'f“y?‘ = —J 1;}{2 - X

=

t2dt

2 1 1 -1
= ]+yq = _J'(l+t2__1) dt = — T—ilogm-FC

J1+x% =1

1+x* +1

or \/1+y2 + V142 + %log =c

teaehoo.com
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18.  Givendifferential equation can be written as te aCh 00.Com

y/
dy  x+2y IVex f(V)
dx Jou X

X-y ;
/X
hence, the differential equation is homogeneous. Im
.y dy dy
Takin ——vor VX = — = vF+xXx— !
£ ¥= ax dk Yam

dv 1+2v dv 1+2v 1+v+v°

f N E— = OF'X— = b e
1-v dx 1—-v I-v

=L jv +v+l =_I-_ im
2v+1- 3
= —Ivv+ +1 v=—log|x|+c
1 9 3 dV
or = log‘v“+v+l|-——_|' = LR —log| x |+c
2 2 N .
0
P, N
= log| v2+v+l‘+log-xg= 2.3 tm_1(2v+l) +c (i
-- 5
=5 log‘ y2+xy+x2| =23 tan“[z\y/%x) +c i o
X+2 2x-5+9
19, Here 1 = = Im
IV —5x+6 '[\j —5x+6
i 2x-5 9 1
= _|' dx + dx
Vx2-5x+6 2 ( _5/;)2_ 1 2 Im
X=% =
= Jx' =5x+6 + % log (x+3)+ x’=5x+6 |+¢ 1+1m

7

! —teaehee-eem - —
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2 2 2
5x 4x +3
=|l0——dx =5|1-——— dx
20 1 '!'x2+4x+3 'lf X’ +4x+3

1

1

- S—lO[log‘ x2+«4lx+3[]]2 + 25jm dx

2
15 1 x+2-1
= 510 Iog —+25-— |10
8% 2 [ 8| x+2+1 ]I
15 25 . 6
= 5-10 log—+— log—
s T2 %85

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

5. N3 345 . (5
510N *2 1og(2
CIR” > Og(4]

4l E; B \/1—}(2 - \h—xz

teachoo.com
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_ PP
272 y = cos™ Ex-i-—-\fl—x2
- | 5 5
| e 4
= CoS g -cosB + g sinB | where x = cos0

’ : .3 4.
= cos ™' [cosot - cos6 + sino - sin], - if == cos o, then — = sin o

= cos™' [cos(a—@)] = 00 = cos” (%)—cos“‘x

dy 1 1
= —- = ——— | Note: Answer can be —
dx 1-x° [ a,‘]—XE
SECTION-C
x x> l+px’ x x 1 kK x* %
23, LHS =|y vy’ lpy'| =y NPy ¥ ¥
z 7z l4pz ‘zﬁ ca | z 72 7
1 x x° 1 x x°
=11 yoy Wpxyz [1 v ¥
‘l 24 1 z 7
1 x x°
= (1+pxyz) |1y y’
I & 2
1 x x2
= (14+pxyz) |0 y=x y'-%x’ R,= Rem By
B 4 y-. | Ry—=> Ry— R,
0 z—x z—X" '

teachoo.com
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“teachoo.com

1 x x’
= (14 pxyz) (x-y) (zx) |0 -1 —(x+y) Vom
0 1 z+X
x X
= tepxyz) (xy) (zx) |0 0 zy |R,—> R,+ R, im
0 1 z+x
1 x X
= (1+ pxyz) (xy) (y-2) (zx) |0 0 -1 vem
0 1 1z
= (1+pxyz) (xy) (y-2) (zx) - 1 = RH.S, 1m
OR
1 2 2 1 0 40m
writing |1 3 0| =[0_1%] & -
0 2 1 0 0N
L O/ 100
R,- R,+ R, = 0% 2| =|110]A -
0 2 1 0 0 1
1 2 2 1 0 0
R,—» R,+ 2R, = |0 1 0] =|11 2 A i fix
0 2 1 0 0 1
1 2 2 1 00
R,—» R,+ 2R, = |0 1 0| = (11 2| A 1
0 0 1 2 2 5

10
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1 20 5 4 10
Ri— R+ 2R, = |0 1 = |1 1 A
0 01 2 2 5
0 0 3 2 6
Ri—»> R - 2R, = [0 1 0] =11 2] A
0 0 1 2 25
3 2 6
Hence A" = [1 1 2
2 25
24.  E,: Bagconta:s 2 white balls and 2 non whites
E, : Bag contains 3 white balls and 1 non white$
E, : Bag contains 4 white balls
A : Getting two white balls
1 1 1
P(El)_g, P(E2)=§, P(E'sz)-—-g
2c 1 3c 1
P(A/E))=—2 = —, PGWE,)=—2 = —, P(A/E.)=1
(A/E)) 2, ~ 6 (AJE,) 2, =2 (A/E;)

_ P(E3)‘ P(‘”Ea)
P(E,) P(A/E,)+P(E,) P(A/E,)+ P(E;) P(AJE,)

P(E./A)

—

—_— [FERE

clO\ ;
| =

w | W W [ = |
b | =
(PSR

11
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25.  Let x cakes of first type and y cakes of second type are made te aCh 00.com
Maximise S=x+y Im
subject to 300x + 150y <7500 or2x +y <50

15x +30y <600 or x +2y <40 2m

x>0,y>0
Correct graph 2m

Vertices of feasible region are

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

Maximum cakes =20+ 10=30 1m

26.  Let Q be the foot of perpendicular from P to the plane

pcz21) X _ o

‘ :.E@ﬁﬁmtﬁfQisxz3:y_f = ZII Im
Any pointon thislineis (2A+3,—A+2,A+1) Yam

a Ifthis point is Q, then it must satisfy the equation of plane
ot K o 2(2043) = (-A+2)+ (A+1) +1=0 Im
= A=-=1 /am
P/ o= -, coordinates of foot of perpendiculare are Q (1, 3, 0) Im
Perpendicular distance= PQ = \/4+1+1=+/6 units Im
Let P’(x. y. z) be the image, then e 1 1, V2 3.5;"_]_: 0 %2m

‘ 2 2 2

P’is(-1.4,-1) | Im

teach@o.com
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217.

o ~
se—g e __,___._,_+

IS
r

Y

- © I3

Nlw

Il

&(¢,6)

Correct Figure

Solving 4x> +4y*=9 and x*> = 4y
We getx=+ ./ (as points of intersection)

1
ory=7

Required area

N 2
= 2|:J;1’%—x2 dx-_l[ i-xz dx:|

. 2_@]

3 12

OR

Equations of AB, BC and AC respectively are
5

ZEX -9, y=12x, y=§-x -2

cegq) 7

Required area

e

_j[(-—x 9) _:[ (12- x)dx—i(%x~2)dx

4
5 2 6 2 8 2 8
[—-:——9)(] - |:I2x——x—] - [BL—ZM]
4 2 6 8 4

teach®o.com
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I

(7+ 10— 10) sq units teaChOOCqm

= 7 squnits

28. Let ABCD be the given trapezium 3

& with AD=DC=BC=10cm.
s loCm c ’ lm

| Draw DP | ABand CQ L AB
[ i andletAP=xcm=>QB=xcm iy
h
Qe B

1 :
. Areaof trapezium, A = 5 [10 +(10+ 2x)] V100 -x?

Im
A =(x+10)3100-x
4 ds _ '
LetS=(x+10).(100-x% = T =-2x (x+10)*+2 (x+10) (100 - x?)
=2 (%t 10> (x + 10- X) Im
=2 (x + 10)* (10- 2x)
CX .\, 1
g = Xx =5 [rejectingx= - 10] m
d’s %..\J
T~ -4 FI0f £k +10) (10-2x) =~ 900 (- ve) 1m
- Maximum AreaA=15 ﬁ cm? or 7SJ§ cm’ Im
29.  Full marks to be given to every candidate for this question. 6m

teach@o.com
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QUESTION PAPER CODE 65/2 teachoo.com
EXPECTED ANSWERS/VALUE POINTS

SECTION -A
Marks
' 1 3 1
1-10. . -3 2. zero 3. —Ztan(7—4x)+c &.[ 4 2] 5. x 1x10=10m
6. % 7.x=4 8 49 9 - 10T
-6 - -3 4
SECTION-B
1 1 1
= s ,
1. LHS =tan?|-3-3 |+ tan? |18 1%m
L1 1.1
3 7 8
4 3
= tan”' | = | + tan™ [—]
[7] T i
4 3 :
771
= tfan l_i-i l/gm
T4l
=tan“(1)=~;£=RHS L
OR
_ tan"[x_l] tan [x+1] _n
xX— x+2 4
= . |
<y R x—2 x+2 kid
1_(x—1) _ (x+1) 4 1%m
x—=2 x+2

teacheo.com
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(x=1)(x+2)+(x-2)(x+1) _

(=4)-()

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

1

=

= 2x2-1=0 .. .vc=iL

V2

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).}

NN
|

W | =

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

~PANQC), — P{B,B)]
P(Cy P{(B.G).(B,B).}

Il
b o
B | —

13. (1) Forallae A,(a,a) € S(-- a—a=0isdivisible by 4)

- SisreflexiveinA

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

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

teachgo.com
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(iii) ¥ a,b.c € A, Let(a.b) € Sand (b.c) € S teachoo.com
i.e. [a—bl isdivisible by 4 and Ib—| is divisible by 4
= (a—b) =+ 4p. (b—) =+ 4q. adding to geta—c=4m = (a,c) € S 1Y2m

= Sistransitive in A

Hence S is an equialence relation

Elements related to 1 are {1, 5.9} Yam
(2 0 2 0 1 5 =] 3
4. A"={2 1 3[|2 1 3|=|9 2 5 Im
\1 -1 0)J{1 -1 0 0 =1 2
5 -1 2 6 0 3 270 0
A’-3AR21 =19 2 5| -|6 3 St has2 0 1%
0 -1 -2 3 300 0 0 2
1
=3 Im
-3 2
I5. AnypointQonthe givenlineis Q (31 —2, 2 —1, 2 + 3) 1m
PQ* = (3L ~3)" +(2A-4)* + (24)2 = 17A2 =18\ — 16\ + 25 Im
PQ*= (5 = 17A(A-2) =0 = A =0 or A=2 Im
- The pointsareQ(—2,—1,3)andR(4,3, 7 Vattam
OR

teachoo.com
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Normal to the plane passing through A, B and C teac h 00.CcoMm

k
2| = 12i-16j+12k or 3i—4j+3k
2

Equationofpianeis;-(33—43+3l:)=19 or 3x—-4y+3z—-19=0

, |18—-20+27-19 |
Distance of P(6, 5, 9) from the plane =
JB + (4 +3)
.
V34

aan S = A A A A Py A A A A. A A A
16. 2a-b+3c= (2i+2j+2k)-(4i-2j+3k)+(Bi=6j¥k)= i—2j+2k
[2a-b+3¢|=3
. Required vector = 21~ 43 + 4];
OR
A vector perpendicutarfffa 2 b&a x b= 32i—j—14k

Letd=A (32i—]—-14k)

o

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

17.  Given differential equation can be written as

dy 2x 1
—=ta—y=m——
dx x°-1 (x-1)

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

teachg@o.com
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teachoo.com

=log| Yam
~. Integrating factor = €™ = (x2-1) 1m
1 2
. Thesolutionis (x*—1)-y = J.m}- (x"-1)dx Im
1 x—1
(x*=1)-y = Elog PTGl Yam
OR
Given differential equation can be written as
2 2 dy
V) 14y +xy = = 0 Vam

y V1+x?

dy = - dx

vi+y? ) X Yam

Integrating both sides, we get

|+y —IM

—1

-x dx =-—J'—; where 1+ x* =t° Im

I+l m

,/1+x ~1‘
\fl+1-: +l[

or Jl+y> + V1+x? + -;—log

teachoo.com
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18.

15

20.

: _

R RN Ll
Jx2+4x+10 Jx2+4x+10
5 2x +4 1

s dx
2 I\lx2+4x+10 '[

J(x+2)'+(V6)
= S\/xl4;4x+10 -7 log[(x+2)+\!x2+4x+10 !+c

d_}" asin 'x a — ay
dx J]—xz \ﬁ—xz
> dy
l=x% ¢ =L =

=5 X - ay (1)

Y - AR S SR
dx J]_x‘“ dx dx
2

-_-‘:’(1— h)i-);*—xfl-x—a —xz-‘-.j&y——_.—
dx dx dx

e d’ Do
= (1-x°) dx—‘,’ —xg- Y = 0 [Using(i)]

Given differential equation can be written as

2x-xlog(lj i\i =y or Ell = Y .
x| dx dx lr—xiog(y‘ \
X

1l
e
Il
l_-!
e
e

hence, the differential equation is homogeneous.

teachoocom
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Taking-)f-:vor y=vx to get L v+xﬂ teaChOO.Cqu]
X dx dx
dv v dv  v2v+vlogv  vlog-v
ViXx— = = X— = =
dx 2-logv dx 2-logv 2-logv
5 J- 2-logv dv = jg 5 J-logv—l—l dv:—J‘E fm
v (log v-1) X v (log v-1) X
=% [0gv-—log|logv—1|+Iogx=logc
VX _ = 1 _
T =g .or )y = c(log/x I) -
21. y = cos™ §x+i l—xz]
| 5 5
413 4 . :
= cos g-c059+—5-51n6 where x = cos6 Im
41 . . | . 3 + .
= cos”' [cosot- cos@ + sina - sin6] 1f-§=cos a, then;:sm(l 1m
= cos™' [ cos (ocwe]] £ 00 = cos™ (%)—cos_"x 1m
=5 9}- = —1— Note : Answer can be — ! 1m
dx 1-x* 1—x*
'S F 4x +3
l=|l———F7d&=5|1-—5F——7 dx
2. 'I[x2+4x+3 * '! x*+4x+3 L
, 2 2x+4-§
= 5[x] - 10[——2 dx . Vam
| X" +4x+3

teach®@o.com
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= 5-10[log| x* +4x+3|] + 25j

1

15 1
=5-10 log—+25-— |lo
g 3 5 [ g

15 25 6
5 Al 2, o
=gy B

I

Xx+2-1
Xx+2+1

1

(x+2)* = (1)’ ‘

|

teachoo.colgg

Im

Yam

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

5 3
5+5 logi -

SECTION-C

N2 -1

23.  Getting(x,.y,)at 8 = % = (

=4A

5

1_1

9_31_ l-cos® ﬁ _ (Ji— 1)

dx  sin® 1

K,

slope of tangent = (\/5 - 1) and

1

2= 1

slope of Normal = —

Equation of tangent is

teach®o.com
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Equation of Normal is
[z_;)__; ([3;1}
A RN B Nz

24.  Equation of plane containing the given line and passing throngh P(1. 1, 1) is
x=1,y=-1 z-1

143 1-1 1-5(=0
3 -1 5

= —4x-1)+8(y-1)-4(z-1) =0

Since (= 1,2,.5) lieson(i) [-1—-4+5=0] and

(E—zj—sﬁ) : (3—2}4-12) = 1+ 4R

. The line I:= [—f+ 23+512) + p(?—Q}—Sﬁ] lies on the plane

w

N ]
19

>
[3%)
el

x* 14px’
25. LHS =y vy 1+pyb=1¥ ¥v* 1|+ply ¥
z 77 1+pz’

(=]
L
(7}

N
N
N
N
N o< X
-

1 x x° 1 x x°
=1y ¥ |+pxyz |l y ¥
1 z 2 1 z 7

1 x x°

= (1+pxyz) [1 y ¥

1 z 2

teach®o.com
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= (1+ 0 yx y-x°
(1+ pxyz) X VX Y X R, R- R Im
Z—xX Z'—=X"

|1 X X"
= (14 pxyz) (xy) (zx) |0 -1 —(x+y) Vom
01 E+%
1 x %2
= (1+pxyz) (xy) (zx)|0 0 zy |R,—» R,+ R, Im
0 1 z+x
1 x x’
= (1+pxyz) (xy) (y—=2) (zx) |0 0 1 v
0 1 zg#X)
= (1+ pxyz) (xy) (y-2) (zx) - 4= RHS. Im
OR.
12 W oo
Writng |-1 3 0| =021 0| A o
0 -2 1 0 0 1
1 2 =2 1 00
R,> R,+ R, = |0 5 2| =111 0| A ™
0 2 1 0 0 1
1 2 =2 1 00
R,—»> R+ 2R; = [0 1 O =1|11 2| A 1§
0 2 1 0 0 1

teaghoo.com
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I 2 -2 1 00
R,—» R;+ 2R, = |01 0] =111 2| A
0 0 1 2 2.3
1 5 410
R,—- R+ 2R, = |0 11 21 A
2 2 5

o = I

= =

SRR S’
I

1 00 326
R - R- 2R, = |01 0| =1]11 2| A
0 01 2 2 5
3 26
Hence A" = [1 1 2
2 2 5
26.  E,: Bagcontains 2 white balls and 2 no S

E;: Bagcontains?;whiteballsa%
E.: Bag contains 4 wh&
A : Getting two white balls

P{E,)*— P(E,) =< P(Ea)h—

...L-, ] 3C-, 1 )
P(A/E))=-2 = —, P(A/E,)="2 = —, P(AE,)=1
( ) (,_, 6 ( 2) 46': 2 { 3)

P(E./A) = P(E;)-P(AJE,)

P(E,) P(A/E,)+P(E,) P(A/E,)+ P(E,) P(A/E,)

teach®o.com

teachoo.com
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1
- 3
11 11 1 Im
et = — -]
36 32 3
_6_3
10 5 Im
27. Correct Figure Im
Solving 4x?+4y>=9 and x> = 4y
We getx=+ ./ (as points of intersection)
A |
R4 ory = Vam

E 2 g
& 4] & Sz = _2
Nl
VZX - x?
B o 1%m
0

2 in_'z—\{_:E - 1‘/_5_}

3 12 Am
. )sq. units Vam
OR
Equations of AB, BCand AC respectively are
y=§x+9, y=12=x, y=-3x—2 1% m
26
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Required area
6 5 8 8
= —X=9dx + | (12— x)dx - [—x~2)dx 9
4;” BCeE) _!(2 ] }[( ) _[ 2m
6.
47 [5"2 9x}6+[12x XT [3": 7xT
" T | T T 4 1%
4 4 . 6 8 A i
a-
=t (7+10-10) sq units
° I m
= 7sq units
28.  Letx cakes of first type and y cakes of second#ypéare made

Maximise S=x+y Im
subject to 300x + 150y <7500 or 2x +y < 50
15x +30y <600 or x + 2y < 40 2m
x>0,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

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

Im
Draw DP | ABand CQ | AB

and let AP=xcm=>QB=xcm

teachoo.¢pm
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1 T
. Areaof trapezium, A = ;[10+(10+2x)] 100 - x*

Im
A:(:><+](})\/100—x2
5 ds .
LetS=(x+10)'-(10O~x3) = a;=-2x(x+10)3+2(x+lO)(]OO-xI)
=2 (x+10)2 (-x +10-x) Im
_ T2(x+10)* (10- 2%)
ds -
E;=O =¥ x=5[re_]ectmgx=—]0] Im
d’s
i =—4(x+10)2+4(x+10) (]0—2x)=—900(—ve) Im
Maximum Area A=15 /75 om? or 7598 cm’ Im

28
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QUESTION PAPER CODE 653 teachoo.com
EXPECTED ANSWERS/VALUE POINTS

SECTION - A
Marks
1 y
1-10. L. zero 2. x=4 o = & 49 5 —-i-tanf?—4x)+c 1x10=10m
o J
31
6~ 7X 8.3 9 x 10
S5 T3 4 2
SECTION-B
1. v a,beN, (a,b)S(a,b) -+ a+b=b+a. Hence S is reflexive Im
a,b,c,d e N. Let(a.b)S(c.d) ~. a+d=b+c¢
= c¢tb=d+a . (c,d)S(a.b) = Sfssymmetric Im
a,b,c.d,e,fe N, Let(a.b) S (c, d) and (c. d) S‘Z'(’e, f)
“~ atd=b+cand c+f=d+&
addingtoget a+f=b+c =Wa.b)STe.f) - Sistransitive 1Yam
Hencg S ig an equivalence relation Yam
2x
x+1———:,-
= -1 — X
12. LHS = tan 3x 2m
bt 20
_x_
A xa-x)+2x
= tan’' ——
l=x"<2%* ] Im
|—3X—Y3
= tan” —-| = RHS -
_]—3x‘} I'm

OR

LHS = cos [tan” {sin(cot " x)}]

teachoogom
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= cos | tan” {sin (sin" : ) _ Im
V1+x-
=i I -1 ]+X:
= cos | tan™ - = ¢0s| cos I+l m
| Vi+x® 2
\3]+x3
= —= = R.H.S Im

[3.  LeteventA is that the family has two boys

(1) event B: At least one is a boy

P(both boys, given that at least one is a boy) = P(A/b am
_PANB) _ P{(B,B e
P(B)  P{(B.G)( N AtAm

1/
4 _

Y 1
37 =2 () Yam
4 7 @
(i1) event C: the elder child is %
P(both boys, given that childisaboy) = P(A/C)

_PANC) _ P{@B.B)}

PC)  P{(B.G).(B.B)] tm
11_.,'
=4 - 1 ]

2 m

/4 2
14. Any point Q on the givenlineis Q (3L —2,2A —1.2% +3) Im
PQ’ = (3A-3)* + (21 -4)> + (20)* = 1702 — 18X —16A + 25 Im
PQ’ = (5)° = 17TAMA~-2) = 0 = A=0 or A=2 Im
- The poin; are Q(-2,-1,3)andR (4, 3, 7) Vatlam

30
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OR teachoo.com
Normal to the plane passing through A. Band C

i j k
is ABXxBC=|2 3 2|=12i-16j+12k or 3i—4j+3k 1%m
-6 -3 2
Equationofp]aneis;—(3?—43+3lz)=19 or 3x—4y+3z-19=0 1’2m
18—-20+27-19
Distance of P(6, 5. 9) from the plane = | l
VB +(4) +(3)°
Im
15. 12m
Y2m
Yatlam
¥ -1 -1 4 -3
RHS =BA’=| 2| (1-43) = |2 -8 6| =LHS
L Im
1 -1 -4 3

teachodtom


https://www.teachoo.com/maths/
https://www.teachoo.com/maths/

teachoo.com

16.  2a-bt3c= (2i42j+2k)—(4i 2j+3K)+(3i-6j+3k)= i-2j+2k 3
[2a-b+3¢|=3 -
-. Required vector = 23—4}+412 I'm
OR
A vector perpendicutar to aandb=axb= 32/i'—_ﬂi 14k i m
Letd =% (32i—]-14k) Vam
 c-d =18 = A (64+1-56)=18 = AL=2 1%m
. d = 64i-2j-28k Vom

. dy 2x Vx*+4 :
17. Wntingas —+——y=— 1
g dx x°+1 y > G 3 "

,[ fx dx = log |x2+1| Integraﬁng@zﬂ) Im

x"+1
Solution is y - (x2+l) %%x . ' Im
=y (xz-& x4+ 2 log’x+\}xl+4‘+c Im
OR
... 2x7+x
Writingas dy= ———— /Am
(x+1)(x*+1)
_ 2 2" 2
= y=] R i e - 1%m
32
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log [x* +1| ~ é tan” x +¢ teaChOOCQm

£ | W

= cos™' %-cosﬂ+%sin6] where x = cos6 1m
5 . ) 3 4 .
= CcOS [coso: - cosB + sino. - _smﬂ], .+ if == cos a, then g =sin o 1m
5
= cos™' [cos(0-8)] = a6 = cos™ (%)—cos'lx Im
= L = s Note : Answer can be — — )- s
dx i Xz . . W
19.  Given differential equation can be written as
dy _ x+2y _ “2/ (/)
dx X-y %
!X
hence, the differential equation is homogeneous. 1 m
Takingz=vor y=vx=>d—y= v+x§- Vam
X dx
dv. 1+2v dv. 14+2v 1+v+v?
vV+x— = o X— = e e
l-v dx 1-v l-v
J’v +v+1 =_j_ Im

teacho@.com
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§ 2 i
2Jx3+v+]

feachoo.com

—

-

dv=—log|x|+c or % log v3+v+1i—§-j

:*log‘ x|+c

= log‘v +v+1}+logx = 23 tan (ZVHJ +¢

N Im
3 i g 2y+x
=5 10g|y + Xy +X |~2\f§tan [\/3; +c Vam
dy -1
20. y=cosec'x = = .
dx  xx-1 o
[ 3 dy _
= X x—llg——l Yam
2 dy dy
= XVx'-1- dx2+dx' 1%Am
= x( : 1 dy dy%% Im
: 5x° 4x+3
2., I=]5——dax=5[1-
21, '[X“+4x+3 -! x+4x+3 Im
22}{-41-‘4—E
= 5|x| =10 Yomr
[ Jx +4x+3 I A
= 5—]0[10g[x2+4x+3|]2+ 25}———1——— dx 1
!  (x+2)" - (1) "

34
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15 1 x#5-7 [F teachoo.com
= 5-10 log—+25-— | log 1m
8 2 x+2+11}
15 25 6
= 5-10 log—+— log — i
og 2 5 085 Yam

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

5+§lo E-Elo (E]
2 g2 2 g4

X+2 1 2x-5+9
22, Herel= | ——=dX = — | /—-=dx Im
‘[\/xl—Sx+6 2I x’—5x+6
1 2x-5 9
= = |———————dx + =
2'[\}x3—5x+6 2'[ lm
2 9 & S --"h
= X —5x+6 + 5 log _3—5 W VX —5x+6 [+ 1+1m
SECTION-C
2 -3) (x —4
23.  Writinggivensystemas |2 3 2 yl=| 2| or AX=B am
3 -3 4 z 11
IA|=1(=6)-2(—-14)-3(-15)=67% 0 . x = AB. 1+/2m
a, =17, a,=5 a,=9 [l m.forevery 4 correct co-factors] 'm
a; =31, a,,=-8 a;;=-1
r . -6 17 13
= A=—1|14 5 -8 Yam
-15 9 -1

teach®&o.com
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X (817 13 (4 3

yl==114 5 -8||2|=|=2
67

z -15 9 -1) (11 1

OR
a b c 1 b ¢
a=|b ¢ a|=(atbtc) |1 ¢ a| Usingc, =c,+c,tc,
c a b 1 a b
0 bc ca

= (atbtc) |0 c-a a-b| UsingR, > R,—RS, Ry R, -R,

1 a b
= (@a+b+c) [(b—c)(@a—b)~(c-a)]

= (a+b+c) [ab+bc+ca—a*—#b*—¢?]

= % (a+b+c) [(a;'b)%+,,(b—c)2+(c—a)2]

Which is negative for a, b, ¢ positive and unequal

Correct Figure

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

teachoo.com

1Y2am

1m

Im

I m

Im

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

1
ory=7

Required area

teach®0.com

Yam
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2 9 Jil
= 1D _o[‘lz—x‘ dx—af Zx‘dx om

» 9. ,2x X[
— =X +§sm 375 121
L9 0242 22
= - — 1
8 3 12 o
9 . 22 .
+ Zsm —— | 5q. units Vam
tions of AB, BC and AC respectively are
5 3
yzix-9, y=12—x, y=zx =2 1%m
Required area
& 5 8 8 3
= !(Ex—-9)dx +_!(12—x)dx-— !(Zx—Z)dx 2m

3 6 8 8 :
_|sx? x’ 3x?
[ 2] - [5-2] T
4

(7+10-10) sq units

I m

7 sq units

teachoo.gom
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25. Correct Figure Im

Let radius of cylinder be rand height x.

2 VolUME = T 17 X ceeiiiieecrecinnneeeeeesanns (1) Im

Fromﬁgureh—r- =fano or r= (h—x) tan o

-~ Volume (V) = nx(h-x) tan’a

= 7 tan’o I:h:xﬂ?hx2 +x3] 1m

dv 3 2
?é: nmn“a[h2—4hx+BX'] am

E_O = XC jecting x = h) 72m
d’v 5
e @%+6x] = mtan a[--4h+6h] = —ve Im

x , [ W
aximum volume = « tan" o ? —2—4—

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

- Ii.: Bag contains 4 white balls

A : Getting two white balls

teach®o.com
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1 1 1
PE,)) =<, PE,)==; PE;)== Yim
3 3 3
2¢, 1 . 3&; 1
P(A/E,) = = g P(Aﬂ:,)-—4c’ = E P(A/E,) = 1%m
P(E.)-P(A/E,)
P(E,/A) = S, I'm
P(E,) P(A/E,)+P(E,) P(A/E,)+ P(E,) P(AJE,)
L
_ 3
11 11 1 Im
R e S e |
36 32 3
_6_3 1
10 s m

Let Q be the foot of perpendicular from P tofhe plane»

-3 y-2 z=—1

32 | -..Egasion of PQ is =

FI( 7 ) 4 .‘-.E‘r?'flon Q 18 =i 1 Im
[ “Any pointon thislineis (24 +3. =L +2,A+1) am

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

2x-y+Z+l=0/
! v 22 +3) = (-A+2)+ (A+1)+1=0 1m
{ 4
Jpexy2) e = 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, ys z) be the image, then = ;: 3 =4 [ y;-.. =3, Z;] =0 %m
P’is(-1,4,-1) Im

39
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29.  Letx cakes of first type and y cakes of second type are made teac h 00.com
Maximise S=x+y I m

subject to 300x + 150y <7500 or 2x +y <50

SD\ 15x + 30y <600 or x + 2y <40 2m
* x>0,y>0
3o
Correct graph 2m
25
ok Vertices of feasible region are
> > A(0.20), B (20,10) C (25, 0)

Maximum cakes =20+ 10 =30 1m
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