Strictly Confidential — (For Internal and Restricted Use Only)

Senior School Certificate Examination

March — 2015

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

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 65/1/MT
EXPECTED ANSWERS/VALUE POINTS

SECTION -A
Marks

0 1

-0 or any other correct example 2+%m

-2 -3 0
Order : 2, degree : 2, Product : 4 Y+ Ym
dy :
d—X:—(xAs1n(xx+(chosax vm
d2 2 . )
— =-qa (A cosax + Bsin ax)
dx

> Yam
dzy 2
— + =0
dx? *y J
o N > a-b
Projectionof a on b = — 2m
b
Projection = > 2m
- T = 2
: 2

Value = 3 I m
Writing dr’s correctly Yam
D.C’S 3. o4 b Ve

R EREERMIE 2



SECTION -B

Family
M W C  Expenses cxpenses
Family A 2 31 200 1050
Family B |2 1 3| |150| = |1150 2 m
Family C 4 2 6 200 2300
Expenses for family A = ¥ 1050
Expenses for family B = ¥ 1150 I m
Expenses for family C = ¥ 2300
Any relevant impact Im
-1 -1 T -1
tan X + tan yza—tan Z 1m
tanl(x+yj = cot’'z 1m
1-xy
tanl(X+YJ = tan [lj as z>0 Im
1-xy z
X+ 1
L= - 2m
l-xy z
xy+tyz+zx =1 2m
a b c
b c a|=0
c a b
R - R+R+R
1 1 2 3
1 11
(a+b+c) b ¢c al=0 lm
c a b



C1 - Cl— Cz, C2—> Cz— C3

0 0 1
(a+tb+tc) |b-c c—a a| =0 2m
c-a a-b b

(a+b+c)(ab+bc+ca-a~b*—c’)=0

given azb#c, so ab+bc+ca—a’ —b’—c*#0 /am
= (a+tb+c)=0 Yam
a b
10. Let x = c d Im

IR

(a+4b 2a+5b 3a+6bj ~ (—7 -8 —9}

c+4d 2c+5d 3c+6d 2 4 6 1’2m

at4b = -7, c+4d=2, 2a+5b=-8, 2c+5d =4

1
Solving a=1, b==2, ¢=2, d=0 m

1 =2
'.x=2 0 Yam

OR
30 -1 1

A=|-15 6 =5
5 -2 2

|A| =1£0, A will exist Yam



11.

\S]
(e
|
[S—

adj A = |5 1 (Any four correct Cofactors : 1 mark)
0 1
. 2 0 -1
A71 = adJ A = 5 1 0
A
0 1

f(x) = |x—3|+|x—4|

7-2x, x<3
= 1, 3<x<4
2x-17, x>4
LH.Datx=3 lim (=)
X—3" Xx—3
I 6—-2x _ 5
x=>3" X—3

R.H.Datx=3 lim f(x)-£(3)

x—3" Xx—3

LHD=#R.HD .. f(x) is not diffrentiable at x =3

2m

Yam

1m

1m

1% m



12.

L.HDatx=4 lim flx)-f(4)

x—4 X—4

R.H.Datx=4 lim f(x)-f(4)

x—4" X — 4

. 2x—-7-1
Im =—— =
x—4" X -4

2

L.HDatx=4 # RHDatx=4

f(x) is not differentiable at x =4

€

y=xXx

logy = e logx

Diff. w.r.t x
1 dy =< 4 logxe*"2 (—2x)
y dx X

QZ}’[G - 2x logxe"zJ

= Xe,xz e,xz (l — 2x IOgXJ

OR

1% m

1m

2m

Yam

Yam



13.

Diff. w.r. t. x

5 21 5 [2x+2y?j = !
X" +y X 12X
dy dy

+ —_— —_ -

T i _ y’ T i
X2+y2 X2+y2 y2

D (yx) = y-x

dx

dy _ y=x

dx  y+x
= Jx+1 — vx-1

y

dy 1 1

New i e
2\/x2—1

dx  2Jx+1  2Jx-1

dx.y dx
2
(xz—l)d—}; + xﬂ =Y
X dx 4
2
(xz—l)d—2+ xg—z=0
X dx 4

2m

1m

vam

vom

1m

vam

vom

1m

vam

vam



14.

15.

dx

.[ I-cosx
COS X (l+ cos x)

1+cosx—2cos x
=J. dx

COS X (l + cos x)

dx dx
Icosx - 2~[1+cosx

Isecxdx - Iseczg dx

X
10g| secx+tanx|—2tan5+c

Ix sin 'x dx

2 1 2

X gin'x - - J. X dx
2 2 1-x?

2 2

). G I fl1—-x"-1
—sin X + — | — dx
2 2 J.\/l—x2

2
= X—sirflx + lJ.\/l—x2 dx - l J. dx dx
2 2 2

1-x?

2

or X?Sil’le +% Vi-x? — isinlxvtc

1% m

vam

1m

1m

1m

vam

1m

17



16.

(Xz +62x+1)dx

© Ly O

=3 S}

(x> +e>)dx = lim h [f(0)+F(0+h)+F(0+2h)+.....

h—0

o'-—.m

e —1
+ }llil’(l) eh{e%—l
4 5
=§+(—1)e=_+e—e
3 2 2

]3 X tan x dx
4 S€C X COSeC X

x sin? x dx

O ey

LetI = | xsin® x dx

S ey

vom

1m

1m

vam

vom

vam

1m



= '[(n—x) sin” (m—x) dx vy m
0

= '[ (m—x) sin® x dx 1y m
0

Tt t1-cos2
21 =n'[smzxdx=n'[$ dx Vs m
0 0
_ T X_sin2x :
> 2 | Im
TCZ
T2
TCZ
1 :T Yam
x—1 y—1 z+1
= = = 7\‘ 1
3 -1 0 am
x—4 y _ z+1 v
2 o 3 " :m
x=3A+1l,y=—A+1,z= -1 Im

X =2p+4,y=0, z= 3p-1

At the point of intersection

A=1, u=0 Im
so 3A+1=4=2p+4 e
Hence the lines are intersecting

Point of intersection is (4, 0, —1) Yam

10



18.

19.

Coordinats of Qare —3p1+1, u—1, 5042
DR’sof PQ-3u-2, p-3, 5u—-4

as P_EQ is parallel to the plane x —4y+3z =1

1(-3u-2)-4(u-3)+3(5u-4)=0

L

4

OR

The D.R’s of the line are 2, -6, 4
mid point of the line 2, 1, —1
The plane passes through (2, 1,—1) and is perpendicular to the
plane
eqn.: 2 (x-2)-6(y—-1)+4(z+1)=0

x—3y+2z+3=0

—

Vector from : Y'(i—3j+2kJ +3=0

No’s divisibleby 6 ..................... =16
No’s divisibleby 8 ..................... =12
No’s not divisible by 24 .............. =20
Required probabilty = 20 _ !

100 5

11

Yam

1m

1% m

1m

I m

1 m

1m

1m

1m

1m

1m

1m



20.

21.

SECTION-C

Foreveryae A , (a,a)eR

| a—a| = 0is divisible by 2

. R s reflexive

Foralla,be A

(a,b)eR = | a—b | is divisible by 2
= | b—a |is divisible by 2

- (b,a) eR .. Ris symmetric

Foralla,b,ce A

(a,b)eR = |a—b]|is divisible by2

(b,c)eR = |b—c|is divisible by 2

So, a—b =+ 2k

b-

a—

=+ 2/
=+ 2m

C
C
= | a—c | is divisible by 2
= (a,c)eR

= R is transitive

Showingelementsof {1,3,5 }and
{2, 4} are related to each other

and {1,3,5 }and {2, 4 } are not related to each other

12

1m

1m

1m

1m

1m

1m

Graph 2+2m



22.

Area of shaded reigon

= j(3+x+x—l)dx+j(3—x)dx—2 j.(x—l)dx Im

>0 272 272
_ 2(x+1) } B (3—x) } B 2(x—1) }
2 2 2
-1 0 1
1 .
= 1—5(1—9) —1 = 4sq. units Im
X
V= 1+x°
ﬂ B 1-x°
dx (1+X2)2 2m
2
Letf (x) = %
(1+X2)
2
f’(X) =0 = ﬂ—x) =0
(1+xz)3
Formaxorminx(3—x2):O:> x=0 or x=++3 2m
2
Calculating d f(;{) at x =0<0
X
I m
at x = £+/3 > 0
= x =01s the point of local maxima
I m

= the required pt is (0, 0)

13



23.

dx  xy-x’

Lety = wvx, dy = V+Xﬁ
dx dx
V2
V+X — =
X v—1
dv v
X— = ——
dx v—1
dx _ (V__IJ dv
\
d_x

— = I(l—%} dv

logx = v-logv+c

logy = Y4 cor xlogy—-y=cx
X

sin2xﬂ -y = tanx

dx

dy y tan x

dx sin 2 X sin 2x

sec’x
2

dy _ y(cosec 2x) =
dx

1
P=—cosec2x, Q = 3 sec’x
IP dx = - Icosec 2x dx

=—%10g|tanx|

OR

14

vom

1% m

1% m

1m

1% m

1m



1

\/t— 1%2m
an X

So ejp o _

Solution is

Jtanx =t

y 1 psec’x dx 1 sec’x dx
S || = s ——=d
2 ¢ JJtanx 2 Jtanx 1’2m

=

o
?‘

o]

Y =, tanx +¢ 1m

tan X

;

Getting c=1 Yam

= y =tan X —,/tan x Yam

Eqn. of plane
(X+y+z—6)+k(2x+3y+4z+5) =0 2m

it passes through (1 ,1, 1)
~3+140=0 = A = 3 2
14 m

Eqn. of plane will be

20x +23y+262—-69=0 Im

vector from: T - (20i+23j+26k} ~ 69 Im

15



25.

26.

Let E be the event of following course of

meditation and yoga and E_ be the event of following

course of drugs
1 1
P(E)=—, P(E,) = -
€)= pE,)- !
P(A|E1) — lz)g;ém P(A|E2) _ 5 % 40
x 100 100 100
Formula
40 (1 70
100 (2 * 100} )
P(EA) - 40 (170 1 75
(x + —x j
100 \2 100 2 100 >
70 14
T 14z 10 J
145 29

Let the no. of items in the item A = x
Let the no. ofitems intheitem B =y

(Maximize) z = 500x+ 150y
x+y < 60

2500x +500y < 50,000
Xx,y=0

z(0,0)= 0

z(10,50) =12,500

z(20,0) = 10,000

(0, 60) = 9,000

Max. Profit = Rs. 12,500

1m

1m

1m

1m

2m

1m

2m

2m

1m



OR

Let the no. of packets of food X = x

Let the no. of packets of food Y =y

(minimize) P =(6x+ 3y) I m
subject to

12x +3y = 240

4x +20y > 460

6x+4y < 300, x,y>0

or
4x+y = 80 )
x+5y = 115
> 2m
3x+2y <150
x,y=0 y
Correct points
of feasible
region
A (15, 20), B (40, 15),
C(2,72)
So P (15,20)=150
P (40, 15) =285
P(2,72) = 228
Graph 2m
(o] to ')}o 30 ‘;0 [SE) 6‘0 7o ;\_L G0 ’|U\? “07‘_,;(
minimum amount of vitamin A = 150 units when 15 packets of food X and
20 packets of food Y are used I m

17



- -

Projectionof a on b = ——

Projection = i
! 72

Value = 3
Writing dr’s correctly

' 137 137 13

0 1

-1 0

-2 -3 0

Order : 2, degree : 2, Product : 4

dy
dx

— +ay=0

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

- >
a-b

b

SECTION -A

or any other correct example

= — ogAsnoax+oaBcosax

—2 = — o’ (Acosax+Bsinax)

18

Marks

Yam

Yam

I m

vam

Yam

v+ Yam

V+lam

Yam

Yam



SECTION -B

a b
Let x = c d 1m

IR

a+4b 2a+5b 3a+6b -7 -8 -9
= 1%2m
c+4d 2c+5d 3c+6d 2 4 6
at4db = -7, ¢c+4d=2, 2a+5b=-8, 2c+5d =4
1m

Solving a=1, b=-2, c=2, d=0

1 -2
T2 o Z2m

OR
3 -1 1
A=|-15 6 -5
5 -2 2
|A] =1£0, A will exist Yam
2 0 -1
adf A =[5 1 0 | (Anyfour correct Cofactors : 1 mark) 2m
01 3
. 2 0 -1
At = A Ty 1
] m
0 1

19



f(x) = | x=3|+|x-4]

7-2x, x<3
=4 1, 3<x<4
2x-17, x=>4

L.HDatx=3 lim f(x)-£3)

x—3" X 3
lim 6—-2x __ s
x—3" X—3
R. H.Datx=3 lim f(x)-f(3)
x—3* x -3

LHD=#R.H.D ..

L.H Datx=4 lim

x—4

R HDatx=4 1im+

x—4

f(x)is not diffrentiable at x = 3

flx)-£(4)

x—4

flx) - £(4)

x—4

20

1m

1m

1% m



) 2x—-7-1
Im =/~ — =

x—4" X -4

2

L.HDatx=4 # RHDatx=4

f(x) is not differentiable at x =4

e X

y=xX

logy = e logx

Diff. w.r.t x
Lo, + logxe™ (-2x)
y dx X

ﬂ:y[e - 2x logxe"zJ

= x e (l - 2x long

OR
log\x*+y* = tan~' =
y
Diff. w.r. t. x
d
1 y 1 y—Xd7y
> [2x+2y—j = - _ X
2Ax" +y dx s y
2
y
y dy
X+ —x 2
ydx = y’ Y dx
X2+y2 X2+y2 y2

21

1% m

1m

2m

vom

vam

2m

1m



10.

11.

—_ + = —

o rx) = y-x
dy _ y=x

dx  y+x

y = vx+1 — Vx-1
dy 1 1

dx  2Jx+1  2Jx-1

New i s
2\/x2—1

dx  dx* dx dx
2
(xz—l)d—2 + xﬂ =Y
X dx 4
2
(xz—l)QwL xg— Y =0

dx

.[ I-cosx
COS X (l+ cos x)

dx

3 .[l+cosx—2cosx
cosx(l+ cos x)

dx dx
Icosx - 2~[1+cosx

22

vom

vom

1m

vom

vom

1m

vam

vom

1% m

vom



12.

13.

14.

Isecxdx - Iseczi dx

X
10g| secx+tanx|—2tan—+c

M W C  Expenses

Family A (2 3 1) (200
Family B [2 1 3| [150
Family C (4 2 6/ (200

Expenses for family A = ¥ 1050

T 1150
Expenses for family C = ¥ 2300

Expenses for family B

Any relevant impact

, , T ,
tan'x +tan'y = = — tan” z

xy+tyz+zx = 1

o o o
on
o

& o
o &

R - R+R+R
1 1 2 3

23

Family

expenses
1050
1150
2300

1m

1m

2 m

1 m

1m

1m

1m

1m

Yam

Yam



15.

16.

(a+b+c)

o o =

C1 - Cl— Cz, C2—> Cz— C3

0 0 1
(a+b+c) |b-c ¢

—-a a|=0
c—a a-b b

(a+b+c)(ab+bc+ca-a~b*—c?)=0
given a#b=#c, so ab+bc+ca—a’> —b>—c>#0

= (a+tb+c)=0

x-1 y-1 z+1

x=3A+1l,y=—A+1,z= -1

X =2p+4,y=0, z= 3p-1

At the point of intersection

A=1, n=0

so 3A+1=4=2pn+4

Hence the lines are intersecting

Point of intersection is (4, 0, —1)
Coordinats of Qare —3 1 +1, u—1, 5142
D.R’sof PQ —3u—2, n—3, Su—4

as P_EQ is parallel to the plane x —4y+3z =1

24

1m

2m

Yam

vam

Yam

Yam

1m

1m

vam

vam

1m



17.

18.

1(-3p—-2)—4(u-3)+3(5u—4)=0

L

4

OR

The D.R’s of the line are 2, -6, 4
mid point of the line 2, 1, —1
The plane passes through (2, 1,—1) and is perpendicular to the
plane
eqn.: 2 (x-2)-6(y—-1)+4(z+1)=0

x—3y+2z+3=0

—

Vector from : Y'(i—3j+2kJ + 3=0

No’s divisibleby 6 ..................... 16
No’s divisibleby 8 ..................... 12
No’s not divisible by 24 .............. 20
Required probabilty = 20 -1
100 5

Ix sin 'x dx

2 2

X gin7'x — 1 I X dx
2 27\ 1-x?

2 2

). G I fl—-x"-1
TSIH X + E '[ ﬁ dx

25

1% m

1m

I m

1m

1m

1m

1Im

1m

1m

1m

1m

Yam



19.

o'-—.m

26

1m

17

vom

1m

1m

vom

vam

vam



]3 X tan x dx
4 S€C X COSeC X

x sin? x dx Im

S ey

Letl = I x sin? x dx
0

= '[(n—x) sin” (m—x) dx Vym
0

Yam
. tl—cos?2
21 =RISH’1 XdX=7tj 8% dx vm
0 0
_ T X_sin2x ! .
2 2, m
_T
2
752
SECTION -C
X
1+x°
dy _ 1-x?
dx (1+X2)2 2m

27



21.

1-x
Letf( )= (1+X2)2
f'(x) =0 = M =0

(1+xz)3

Formaxorminx(3—x2):0 = x=0 or x=i\/§

d*f(x)

Calculating —atx=0<0
X

at x = £43 > 0
= x =01s the point of local maxima

= the required pt is (0, 0)

2

by _ v
dx  xy-x’

Lety = wvx, dy = V+Xﬁ
dx dx
V2
VHX — =
X v—1
dv v
X— = ——
dx v—1

dyx = I[l—%} dv

logx = v-logv+c

28

2m

1m

1m

vom

1% m

1% m

1m



logy = Y 4 cor xlogy—-y=cx
X

sin2xﬂ -y = tanx

dx

dy y tan x

dx sin 2 x sin 2x

2
dy _ y(cosec 2x) =X

dx

1
P=—cosec2x, Q = 3 sec’x

IP dx = - Icosec 2x dx

Jtanx =t

2x dx

= —% log |tanx|
_[de 1
S =
°° Jtan x
Solution is
y _1 jseczx dx . 1 sec
J/tan x 2 ¢ Jtan x 2

Y =, tanx +¢

tan x

;

Getting c=1

= y =tan X —,/tan x

OR

tan x

29

dt

1% m

1m

1% m

1% m

1m

vom

vom



22.

23.

Eqn. of plane
(X+y+z—6)+k(2x+3y+4z+5) =0

it passes through (1 ,1, 1)
3
-3414A=0 = A = —
14

Eqn. of plane will be

20x+23y+262—-69=0

vector from: T - (20i+23j+26k} ~ 69

Foreveryae A , (a,a)eR

| a—a | = 0is divisible by 2

. R s reflexive

Foralla,be A

(a,b)eR = | a—b |is divisible by 2
= | b-a |is divisible by 2

(b,a) e R .. Ris symmetric

Foralla,b,ce A

(a,b)eR = |a—b]|is divisible by2

(b,c)eR = |b-c|is divisible by 2

So, a—b = + 2k

b-

a—

=+ 2/
=+ 2m

c
c
= | a—c | is divisible by 2

30

2m

2m

1m

1m

1m

1m

1m



24.

25.

= (a,c)eR
= R is transitive

Showingelementsof {1, 3,5 }and
{2, 4} are related to each other

and {1,3,5 }and {2, 4 } are not related to each other

Area of shaded reigon

= j(3+x+x—l)dx+j(3—x)dx—2 j.(x—l)dx

= 1—%(1—9) —1 = 45q.units

Let the no. of items in the item A = x
Let the no. ofitems intheitem B =y

(Maximize) z = 500x+ 150y

x+y < 60

31

1m

1m

1m

Graph 2+2m

1m

1m

1m



2500 x +500 y < 50,000
X, y>0

z(0,0)= 0

z(10,50) =12,500

z(20,0) = 10,000

z(0, 60) = 9,000 (o/0) .

Max. Profit = Rs. 12,500

Let the no. of packets of food X = x
Let the no. of packets of food Y = y
P =(6x+3y) (minimize)

subject to

12x +3y = 240

4x +20y > 460

6x+4y < 300, x,y>0

or

4x+y = 80

x+5y =2 115

3x+2y <150

x,y=0

32

Graph

2m

2m

1m

1m

2m



26.

Correct points
of feasible

region

C(2,72)

So P (15,20) =150
P (40, 15) = 285
P(2,72) = 228

Graph

3 ) Y i 1
& my ;
1o 20 30 40 s 6o 7o s 9, loo Ny 126

minimum amount of vitamin A = 150 units when 15 packets of food x and

20 packets of food y are used

Let E be the event of following course of

meditation and yoga and E_ be the event of following

course of drugs
1 1
P(E, )= —, PIE,) = —
€)= pE,)- ]
P(A|E1) — 1(7)8;40 P(A|E2) _ 5 % 40
x 100 100 100
Formula
o (1, 1)
100 \2 100
P(EA) - 40 (1 70 1 75
(x + —x j
100 \2 100 2 100
_ 70 _ 14
145 29

33

A (15,20), B (40, 151),

2m

I m

1m

1m

1m

1m

2m



Order : 2, degree : 2, Product : 4

QUESTION PAPER CODE 65/3/MT
EXPECTED ANSWERS/VALUE POINTS

SECTION -A

-1 0 3| oranyothercorrect example

ﬂ = - aAsinax+aBcosax
dx
d? 2 .
— =-a (Acosax+Bsmax)
dx
dzy 2
— +0ay=0
dx? Y
0 1
-2 -3 0
Value = 3
Writing dr’s correctly
' 137 137 13

Projectionof a on b

Projection =

5l

- >
a-b

b

34

Marks

Y+ am

Yam

Yam

v+ am

1 m

vom

Yam

Yam

Yam



SECTION -B
Ix sin 'x dx

2
X

—sin~ x——

2 NS

2

or X?Sil’le +% Vi-x? — isinlxvtc

(x2 +e>H! ) dx

S Ly O

=3 S}

S Ly O

h—0

— lim h [h2 (12+22+ ....... +(n—1)2)

h—0

(x> +e>)dx = lim h [f(0)+F(0+h)+F(0+2h)+....

1m

vam

1m

17

vam

1m

1m



= }g}) < vom
. e —1
_§+(4—1)e_§+es—e y
3 2 3 2 >m
OR
]3 X tan x dx
4 S€C X COSeC X
jxsmzxdx Im
0
Let] = j x sin? x dx
0
= '[(n—x) sin” (m—x) dx Vym
0
= '[ (m—x) sin® x dx vy m
0
T Tl 2
21 =stm2XdX=RI c;sxdx Vo
0 0
_ T X_sin2x "
> > ) 1m
_ T
2
nZ
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10.

x=3A+1l,y=—A+1,z= -1

X =2p+4,y=0, z= 3p-1

At the point of intersection

A=1, n=0

so 3A+1=4=2pn+4

Hence the lines are intersecting

Point of intersection is (4, 0, —1)
Coordinats of Qare —3p+1, p—1, S5u+2

D.R’sof PQ —3u—2, u—3, Su—4

as P_EQ is parallel to the plane x —4y+3z =1

1(-3u-2)-4(u—-3)+3(5u-4)=0

L
4
OR
The D.R’s of the line are 2, -6, 4
mid point of the line 2, 1, —1
The plane passes through (2, 1,—1) and is perpendicular to the

plane

eqn.: 2 (x-2)-6(y—-1)+4(z+1)=0
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Yam
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Yam
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x—3y+2z+3=0 Im

Vector from: r-(i—3j+2k}+3:0 I m

No’s divisible by 6 ..................... 16 Im

No’s divisibleby 8 ..................... 12 Im

No’s not divisible by 24 .............. 20 Im

Required probabilty = 20 _1 1
equired probabilty = 1o = ¢ m

a b
Let x = c d I m

IR

(a+4b 2a+5b 3a+6bj ~ (—7 -8 —9}

c+4d 2c+5d 3c+6d 2 4 6 1’2m

at4b = -7, c+4d=2, 2a+5b=-8, 2c+5d =4

1
Solving a=1, b==2, ¢=2, d=0 o

1 =2
'.x=2 0 Yam

OR
3 -1 1
A=]-15 6 -5
5 =2 2
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|A] =1£0, A will exist Yam

2 0 -1
adj A =[5 1 0 | (Anyfour correct Cofactors : 1 mark) 2m
0 1 3
_ 2 0 -1
At 2 A s 1
] m
0 1 3
2 0 -1 3 -1 1
ATA=|51 0||-15 6 -5
0 1 3 5 =2 2
1 00
=10 1 0 I m
0 0 1
f(x)=|x—3|+|x—4|
7-2x, x<3
= 1, 3<x<4
I m
2x-17, x>4
LHDatx=3 fim 10)=f6)
X3~ X -3
im 872X _ )
x=>3" X—3

R.H.Datx=3 lim f(x)-£3)

x—>3* X -3
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14.

LHD=#R.HD .. f(x) 1s not diffrentiable at x =3 1%2m

LHDatx=4 lim [)=f@)
x—4

x—4

R.H.Datx=4 lim f(x)-f(4)

x—4* X -4

lim 2x =7 -1 _

x—>4" X — 4

L.HDatx=4 # RHDatx=4

f(x) is not differentiable at x =4 172m
y=x"
logy = e log x I m
Diff. w.r.t x
1 - 2
- ﬂ _° + logxe™ (—2x) 2m
y dx X
ﬂ:y[e - 2x logxesz v m
dx X
e x? 1
=x" e (——ZX long Lm
X
OR

40



15.

Diff. w.r. t. x

d d
e E
x2+y2 - x2+y2 yz
d
L (y+x) = y-x
dx
dy _ y=x
dx  y+x
y = vx+1 — vx-1
dy 1 1

New i e
2\/x2—1

dx  2Jx+1  2Jx-1

dx.y dx
2
(xz—l)d—}; + xﬂ =Y
X dx 4
2
(xz—l)d—2+ xg—z=0
X dx 4

41
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16.

17.

18.

dx

J- I-cos x
COS X (l+ cos x)

1+cosx—2cos x
ZI dx

CoS X (l + cos x)

.[dx _2.[ dx

CoS X 1+cos x

jsecxdx — jseczg dx

X
log | secx+tanx|—2tan5+c

Family

M W C  Expenses CXpenses

Family A 2 31 200 1050
Family B (2 1 3| [150| = [1150
Family C 4 2 6 200 2300

Expenses for family A = ¥ 1050
Expenses for family B = ¥ 1150
Expenses for family C = ¥ 2300

Any relevant impact

_ _ T ~
tan'x +tan' y = — — tan” z
2
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19.

20.

Xy+tyz+zx =1

o o o
on
o

& o
o &

R - R+R+R
1 1 2 3

(a+b+c)

o o =

& o
c &

C1 — Cl— Cz, C2—> Cz— C3

0 0 1
(a+tb+tc) |b-c c—a a| =0
c-a a-b b
(a+b+c)(ab+bc+ca—a—b'—c*)=0

given azb#c, so ab+bc+ca—a’ —b’—c*#0

= (a+tb+c)=0

SECTION-C

Let E be the event of following course of
meditation and yoga and E_ be the event of following

course of drugs

1 1
—,P(E,) ==
e - !
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70 x 40 75 40
P(AJE) = ——_ P(AJE,) = == x —
100 x 100 100 ~ 100
Formula
40 (1 70)
| = x — N
100 L2~ 100
P(E1|A):
40 (1 70 1 75
— X +—x
100 {27100 2 100 ;
70 14
= Ti: . Ao J
145 29

21.  Lettheno.ofitemsintheitem A = x
Let the no. ofitems intheitem B =y

(Maximize) z = 500x+ 150y

x+y < 60
2500x +500y < 50,000 Graph
Xx,y=0
z(0,0) = 0 bol

0,0) (o,éo)éog
z(10,50) =12,500
z(20,0) = 10,000

20
z(0,60) = 9,000 o -
(0/0) . ks

Max. Profit = Rs. 12,500

OR

Let the no. of packets of food X = x
Let the no. of packets of food Y =y
(minimize) P =(6x+ 3y)

subject to
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22.

12x +3y = 240

4x +20y > 460

6x+4y < 300, x,y=>0

or
\
4x+y = 80
x+5y =2 115 \
( 2m
3x+2y <150
J
x,y=0
Correct points
of feasible
region
A (15, 20), B (40, 15),
C(2,72)
So P (15,20)=150
P (40, 15) =285
P(2,72) = 228
Graph 2m
o — : : : .
fo 20 30 4o [95) 60 70 &0 Fo lue "Uj_f;t
minimum amount of vitamin A = 150 units when 15 packets of food X and
20 packets of food Y are used I m
Foreveryae A , (a,a)eR
|a—a| = 0is divisible by 2
. Riis reflexive Il m

Foralla,be A
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(a,b)eR = | a—b | is divisible by 2
= | b—a |is divisible by 2
(b,a) e R .. Ris symmetric I m
Foralla,b,ce A
(a,b)eR = |a—b]|is divisible by2

(b,c)eR = |b-c|is divisible by 2

So, a—b = + 2k Im
b-c =+ 2/
a-c =1 2m

= | a—c | is divisible by 2

= (a,c)eR
= R is transitive Im
Showingelementsof {1,3,5 }and I m

{2, 4} are related to each other

and {1,3,5 }and {2, 4 } are not related to each other I m

23. Graph 2+2m

Area of shaded reigon

= j(3+x+x—l)dx+j(3—x)dx—2 j.(x—l)dx Im
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24.

1—%(1—9) —1 = 45q.units

2

dy _ _y
dx  xy-x’

Lety = wvx, dy = V+Xﬂ
dx dx
V2
V+X — =
X v—1
dv %
X— = ——
dx v—1

logx = v-logv+c

logy = Y4 cor xlogy—-y=cx

X

sin2xﬂ -y = tanx

dx

dy y tan x

dx sin 2 X sin 2x

dy sec’x
—_ - cosec 2X ) =
Y ( ) >

OR
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1
P=—cosec2x, Q = 3 sec’x

IP dx = - Icosec 2x dx

= 1 log |tanx|
2
.[de B 1
Soe = \/t— 1% m
an x
Solution is

Jtanx =t

y 1 jseczx dx 1 sec’x dx

— :> N —
Jtan x 2 tan x 1% m

I
o
=

;

tan x 2

\/t:E =, tanx +¢ I m

Getting c=1 Yam

= y =tan X —,/tan x Yam

Eqn. of plane
(X+y+z—6)+k(2x+3y+4z+5) =0 2m

it passes through (1 ,1, 1)
~3+140=0 = A = 3 2
14 m

Eqn. of plane will be
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26.

20x +23y+262—-69=0 Im

vector from: T - (20£+233’+261;J ~ 69 Im
X
14X
ﬂ B 1-x?
dx (1+X2)2 2m
2
Letf (x) = %
(1+X2)
2
f’(X) =0 = ﬂ—x) =0
(1+xz)3
Formaxorminx(3—x2):O:> x=0 or x=++/3 2m
2
Calculating d f(;{ ) atx =0<0
X
Im

at x = £43 > 0
= x =01s the point of local maxima

Im
= the required pt is (0, 0)
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