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

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

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/A
EXPECTED ANSWERS/VALUE POINTS

SECTION -A
getting |A| =1
A =1
Order 2 or degree =1
sum =3
Writing I Y dy = —Iﬂ
1+y’ NIES'S
Getting \[1+y> + V1+x> = ¢
a?; _ OA +0C
2
OC = 2b-a
Vector Perpendicular to aand b = iXE
‘a xb ‘

[Finding or using]

Required Vector = i —11j-7k

Writing standard form
X_Y_ 2 gl -2
3 2 -6 2 -12 -3
Finding = ~

Marks

Yam

Yam

vom

vom

Yam

Yam

Yam

Yam

vom

Yam

Yam

Yam



SECTION -B

C P
. 2400 45
Family A = |4 6 2
. 1900 55
Family B = |2 2 2m
1800 33
- _ S 24600 576
Writing Matrix Multiplication as 15800 332 Im
Writing about awareness of balanced diet I m
Alt:  Method
Taking the given data for all Men, all Women, all Children
for each family, the solution must be given marks
accordingly
2
tan {tan”' | = |+ Z! = tan {tan” A +
4 L 4 Im
25
tan {tan”' i + T
12) 4 tm
5
T +1 17
= 41 - I+1m
-2 7
12



10.

R - R-R & R - R - R

0 a’-b® a-b
0 b’-¢* b-c

1 ¢’ c

A=-2

0 a’+ab+b’
0 b*+c*+bc

3
C

A=—2(-b)(b-c)

2 (a—b) (b—c) (c—a) (atb+c)

A=1A

01 2 1 00
1 23/ =1]01 0|A
310 0 0 1

Using elementary row trans formations to get

0 0 3 -2 1
01 0l =1-9 6 -2|A
0 0 1 5 -3 1
3 -2 1
= A" = -9 6 =2
5 -3 1
OR
0 6 7 2 9
AC=|-6 0 8| |-2| =112
7 -8 0 3 30

~2(a—b) (b-c) {a’+ab+b> —b> —bc -’

1+ m

1m

Yam

vam

1m

2m

1m

1m



11.

12.

BC =

—_ = O
[\S R e

AC+BC =

(A+B) C

Yes, (A+B) C = AC+BC

1 2 1
2 -2 = 8
0] |3 -2
10]

20

28 |
o 7 8 2
-5 0 10 -2
'8 -6 0] |3
10

20
28
—2x+1 if x<0
if 0<x<«l1

f(x) = 1

2x—-1 if x>1

Only possible discontinuties are at x =0, x=1

at x=0
L. H. limit = 1
f(0) = R. H. limit = 1

- f(x) is continuous in the interval (- 1, 2)

At x=0

LHD=-2#RHD-=1

. f(x) is not differentiable in the interval (— 1, 2)

X = a (cos 2t + 2t sin 2t)

<
I

a (sin 2t — 2t cos 2t)

L. H. limit = 1
f(1)= R. H. limit = 1

1m

Yam

Yam

1m

1% m

I m

vam

1m



13.

= — = 4atcos2t
dt
= ﬂ = 4atsin 2t
dt
= ﬂ = tan 2t
dx
2
= d—}z] = 2sec’2t - de
dx X
d’y 1
dx? 2atcos’2t
y _
Pl log x—log (ax+b)

differentiating w.r.t. x,

dy
x> X ax+b X(ax+b)
= dy _ bx
dx (aX+b) ................... (1)

differentiating w.r.t. x again

dy dy dy _ (ax+b)b—abx

dx*  dx  dx (ax +b)’
. d2y B b2
dx’ (ax +b)’

1m

1m

vom

1m

vom

1m

1m

1m



d bx Y
Writing = X’ d—Xy = (—XJ ................... @) Yom

From (1)and (2) =

d? d ’

- J-x+sinx—x(l+cosx) dx

x (x +sin x) I'm
_J‘ dx — J‘l"'COSX put x +sinx =t 2m
X +sm X = (1+cosx) dx = dt
= log|x|—log|x+sinx+c Im
OR
2
1= J-(x—l)(x +x+l)+1 dx m

(x—l) (xz +1)

J-x Trx+1

dx +
J.xlierli Im

J.l+ X +1L_1L_l 1 dx 1
XX+l 2 x=1 2 x*+1 2 x2+1 172m

1 1 1
X+Zlog‘x2+l‘+510g|x—l|—§tan’1x+c lm



2 dx 2 sec’x
. I = = d
15 ~£l+4tan2x ~([(l+tan2x) (1+4tan2x) x
Put tanx = t
° dt 1 % dt 4 7 dt
I = - _ - =
-([(1+t2)(1+4t2) 3 -([1+t2 3 -([1+(2t)2
= - — tanlt} + tan™' (2 t)}
0 x 0
1 (n} 2 (n} i
= - — — + — - = —
32 3\2 6
% sin X + cos X
16. I =- d
'([(sin X —cosx) —2’ )

Put sinx—cosx=t — t=—1to 0

(cos x +sin x) dx =dt

1m

1m

1m

1m

1% m

1m

1m

vom



i j k
=All 4 2
Im
3 -2 7
:k(32i—j—l4kJ ................... (1) I m
c-d =27
(2i—j+4k)-k(32i—j—l4k):27
9 = 27 I m
A =3
. d = 96i-3j-42k I'm
18.  Lines are parallel 2m
(az—alij
~ SD=|—7-+——
—b’ Im
a,—a =i+2j+2k and - b = 2i+3j+4k
i ] k
(az—aleb: 1 2 2|, |b|l=+29 st Yam
2 3 4



19.

Required equation of plane is

2x+y—z-3+A(5x -3y +4z+9) = 0 — (1)

X (2+50)+y(1-3%)+z (~1+41)+ 91 -3=0

(1) is parallel to Xz_l = -

© 2(2450)+4(1-32)+5 (~1+41)=0
- a=-41
6

(1) = 7x+9y-10z-27 =0

2 3
P (step forward) = 5> P (step backword) = A

He can remain a step away in either of the
ways : 3 steps forward & 2 backwards

or 2 steps forward & 3 backwards

5

2 3 3 2
. required possibility = °C, (gj [_j + SCZ[

_n
125

OR

10

5

Yam

1m

1m

1m

1m

Yam

I m

2m

Yam



A die is thrown

Let E, be the event of getting 1 or 2
Let E, be the event of getting 3,4, 5 or 6
Let Abe the event of getting a tail

VIRV

o(E /) _ P(EZ)XP(%J
( /AJ B P(EI)XP(%I) + P(Ez)xp(%zj

1
7X7
_ 3 2
2 1
—X =+ =X —
3 2
_ 8
11

SECTION-C

20. Here R = {(a,b):a,beRanda—b++/3eS, where
S is the set of all irrational numbers. }
() Vae®,(a a)eRasa—a++/3 is irrational

- R s reflexive

(i) Let for a, be R, (a,b)e R i.e.a—b + /3 is irrational

a—b+ /3 isirrational = b-a++3eS .. (b,a) eR

Hence R is symmetric

11

1m

1m

1m

1m

1% m

2m



(iii) Let(a,b)e Rand(b,c)eR, fora,b,ceR
" a-b+~3eS and b—c+~3€S

adding to get a—c + 243 €S Hence (a,c)eR 2%,m

R is Transitive

OR
Va,b,c,d, e feR
((a,b)*(c,d))*(e,f) = (a+c,b+d)*(e,f)

Im
= (a+c+e,brd+f) — (3)

(a,b)*((c, d)*(e,f)): (a,b)*(c+e,d+f) .

= (a+c+e,brd+f) — (4

-, * is Associative
Let (x, y) be on identity element in R x R

= (@b *(xy) = (a,b) = (x,y) *(a,b)
= atx=ab+y=D>

x=0, y=0 2m

- (0, 0) is identity element
Let the mverse element of (3, —5) be (x,y,,)
= Bo-9)*(x,y) = (0,0) = (x,y) *3,-5)

3+X1=0, —5+y1=0

= (=3, 5)is aninverse of (3, —5) 2m

12



21.

i\
e >
‘i \2.;
I~ S
'::L L-Ih—-*(tf:/: !i, ' N &
X \ o\ , A
\
\_4, >
2 2 . \ /
x +y =4. OPis L to AB
2 )
cosO=—; OA = 2secH
OA
cos (900 —9) = i
OB
OB = 2 cosecH
LetS=0A+0OB=2(secO+cosec)...ccccceerrrrrerennuencen. (D)
4 2 (sec® tan O —cosec 0 - cot 0)
do
_ 5 sin’ 0 — cos’ 0
SmZe . COSZe ................................................... (2)
) . dS
for maxima orminima — = 0
do
= 0 = E,
4
2
2 = d—§>0when6=E
do 4

. OA+ OB is minimum

— OA+OB = 4./2 unit

13

Y,am

vom

vam

1m

1m

1m

1m

vom



22.

= Figure ........
Nl =
A
/t//
o {icH®
o » 7‘
A o,
> r E
//
L Y
B I=war
Vv b
Y

y=4mx — (1) and y'=16ax — (2)

Required area

_8a 22 22

3 m’ m’ 3 m’
2 2 .

:>§ aAf——gwen

m' = 8§

m = 2

14

Yom

I1m

2m

2m

v,m



23.

(=) L= w2y
dx
dy _ x+2y
dx X—y
Y
1+2=
e
- = = | 7/ | e, 1
R 4 (1)
X

.. differential equation is homogeneous Eqn.

y=VX to give

_dV 1+2v

V+X

d_x 1-v

1-v dx
+v+v X

:_lj 2V+12dv+§.[ dv :d_x
291+v+v 2

— % log ‘1+V+V2‘+\/§tanl[ N j = 10g|x|+c

2 2
— % log XH;# +\/§tanl(2zj;} = log|x|+c
OR
(x=h)+(y-k) 2 = 0
dx

15

1m

vom

1m

1% m

1m

1m

1m

1m



= (y-k) =
(y-k) oy
dx’
2
1+[Zyj d
(1) = (x-h)= —F— Im
dy &
dx’
Putting in the given eqn.

2 2
[1+[dyj J
dx
dzy ?
&
3 2
dy ’ 2 d2y
1+ = = —
o |: (dxj} ' de2 I'm

24.  Eqgn. ofa plane through
and Points A(6,5,9), B(5,2,4) &C (-1,—1,6)is

: =r
[dx I m

x—6 y-5 z-9
= 2 3 2 | =0 2m
-6 -3 2

= 3x—-4y+3z-25=0 —> (2) 1'am

distance from (3,—1,2) to (2)

_|9+4+6-25

6
d = = units
J9+16+9 ‘ B34 Zm

16



25. Possible valuesof x are 0, 1, 2 and x is a random variable

X: P(x) x P(x) x?P(x)
2 5
C,x°C, 20
0 X T 0 0 For P (x)
C, 42
2 5
C,x°C, 20 20 20
1 C, ) 12 42 For x P (x)
, joxe,_2 4 8 -
c, 42 42 42 orx’P(x)
24 ) 28
X P(x)= —; X" Px)= —
Z ®) 42 Z ®) 42
Mean = Zx P(x) = %; variance = sz P(x) - [Zx P(x)]2
. 50 2 16 50
Variance = — =2 -~ ===
147 3 49 147
Re -
26. %’% ]nr Correct graphs of 3 lines
N R \ 7 Correctly shading
A N feasible region
S 71
5 \\M‘Ti/ i ™ |
.\ ~ By - ’u/’\ X
ah ety A
\\ A = b
Y = &, g 1
by 95
N 4
gkﬁ“\ =20

Vertices are A (10, 0), B(2,4),C(1,5) & D(0,8)
Z =3x+ Sy is minimum

at B (2, 4) and the minimum Value is 26.

on Plotting (3x+ 5y <26)

since these it no common point with the feasible

region, Hence, x=2, y=4 gives minimum Z

17

1% m

1% m

Yam

Yam

1m

1m

3m

Y

1m

1 m

vom



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

SECTION -A
a?; _ OA +0C
2
OC = 2b-a
. ~ —~  axb
Vector Perpendicularto a and b = ———
‘ a xb ‘

[Finding or using]

Required Vector = i —11j-7k

Writing standard form
X_Y_ 72, qX_ Y _
3 2 - 2 —12
Finding 6 = T
getting |A| =1
|AM =1

Order 2 or degree =1

sum=23

.. y 3 x dx
v [ I

Getting \[1+y> + V1+x> = ¢

18

Marks

Yam

Yam

vam

Yam

Yam

Yam

Yam

Yam

vam

vom

Yam

Yam



A=1A

01 2 1 00
1 23/ =101 0|A
310 0 0 1

SECTION -B

Using elementary row trans formations to get

0 0 3 -2 1
010/ =1]-9 6 -2/A
00 1 5 -3 1
3 -2 1
= A" =|-9 6 -2
5 -3 1
OR
0 6 7|2 9
AC=[-6 0 8| |-2| =12
|7 -8 0] |3 30
0 1 17 [2 1
BC=|1 0 2| |-2| =18
12 0] |3 -2
10|
AC+BC = |20
28
0 7 8][2
(A+B)C = |-5 0 10| |-2

8 -6 0] |3

19

1m

1m

1m

Yam

Yam



10
= |20
28

Yes, (A+B) C = AC+BC

-2x+1 if x<0
f(x) = 1 if 0<x«<l
2x—-1 if x>1

Only possible discontinuties are at x =0, x=1

at x=0
L. H. limit = 1

£(0) = R. H. limit = 1

f(1)= R. H. limit = 1

. f(x) is continuous in the interval (— 1, 2)

At x=0

LHD=-2#RHD-=1

. f(x) is not differentiable in the interval (— 1, 2)

X = a (cos 2t + 2t sin 2t)

y = a (sin 2t — 2t cos 2t)
= d—X = 4datcos2t
dt
= ﬂ = 4atsin 2t
dt
= ﬂ = tan 2t
dx

20

L. H. limit = 1

1m

1% m

1m

vom

1m

1m

1m

Yam



2
= d—}z] = 2sec’2t - de
dx dx
d’y B 1
dx? 2atcos’2t
y _
10. Pl logx—log (ax+b)

differentiating w.r.t. x,

dy
Tae Y1 A b
x* X ax+b X (ax+Db)
_ oy dy _  bx
dx y (ax+b) o (1)

differentiating w.r.t. x again

dy dy _dy _ (ax+b)b-abx

dx*  dx  dx (ax +b)’

. d2y B b2
dx’ (ax +b)’

21

1m

vam

1m

1m

1m

Yam

vam



x+sinx—x(l+cosx)
I= dx
1. I x(x+sin x) I'm
_J‘ dx — J‘l"‘COSX put x+sinx =t 2m
- T i sin x = (I +cosx) dx = dt
= log|x|—log|x+sinx+c Im
OR
(x—l)(x2+x+l)+l
I= dx 1
'[ (x—l)(x2+l) 2m
.[X ‘+x+1 dx +.[ .
x 1 ix +1) m
x> +1 2 x-1 2 x*+1 2 x*+1 2m
:x+llog‘x2+l‘+llog|x—l|—ltan’1x+c lm
4 2 2
C P
12 Family A 4 6 2 240045 2
=
-y 1900 55 "
Family B = |2 2
1800 33
- _ o 24600 576
Writing Matrix Multiplication as 15800 332 Im
Writing about awareness of balanced diet I m

Alt:  Method
Taking the given data for all Men, all Women, all Children

for each family, the solution must be given marks

accordingly

22



Il

-

&

=
—

—

&
B\
TN

[
N|U‘
~—
+
NG
%/_/

TR
S
12

R - R-R & R - R - R

0 a’-b® a-b
0 b’-¢* b-c

1 ¢’ c

A=-2

0 a’+ab+b* 1
0 b>+c*+bc 1

¢’ c

A=—2(-b)(b-c)

~2(a-b) (b—c) {a>+ab+b>—b>—bc—c’}

2 (a—b) (b—c) (c—a) (a+b+c)

23

1m

1m

1+ m

1+ m

1m

vam

vam



i j k
=All 4 2
Im
3 -2 7
:k(32i—j—l4kJ ................... (1) I m
c-d =27
(2i—j+4k)-k(32i—j—l4k):27
9 = 27 I m
A =3
. d = 96i-3j-42k I'm
16.  Lines are parallel 2m
(az—alij
~ SD=|—7-+——
—b’ Im
a,—a =i+2j+2k and - b = 2i+3j+4k
i ] k
(az—aleb: 1 2 2|, |b|l=+29 st Yam
2 3 4



17.

Required equation of plane is

2x+y—z-3+A(5x -3y +4z+9) = 0 — (1)

X (2+50)+y(1-3%)+z (~1+41)+ 91 -3=0

(1) is parallel to Xz_l = -

© 2(2450)+4(1-32)+5 (~1+41)=0
- a=-41
6

(1) = 7x+9y-10z-27 =0

2 3
P (step forward) = 5> P (step backword) = A

He can remain a step away in either of the
ways : 3 steps forward & 2 backwards

or 2 steps forward & 3 backwards

5

2 3 3 2
. required possibility = °C, (gj [_j + SCZ[

_n
125

OR

25

5

Yam

1m

1m

1m

1m

Yam

I m

2m

Yam



18.

A die is thrown

Let E, be the event of getting 1 or 2
Let E, be the event of getting 3,4, 5 or 6
Let Abe the event of getting a tail

)= Y0 (e -3
P(%6) -5 e (08) -2

A P(EZ)XP(%J
P(E/A) - p(El)xP(AElj + P(EZ)XP(%Z)

_ 3 2
2 1
—xZ4+"x—
3 2
_ 8
11
[ = j- dx B j- sec X
01+4tan2x 0 1+tanx l+4tan x)

Put tanx = t

: 1
I1+t 1+4t):_§

0

26

1m

1m

1m

1m

1m

1m

1m

1m



19.

20.

dx

i
[ = i sin X + cos X
0

(sin x —cosx )’ =27

Put sinx—cosx=t — t=—1to 0

(cos x +sin x) dx =dt

et

-1

I
4 gt+2

)

SECTION-C

1% m

1m

1m

vam

vam

1 m



21.

Required area
dy
X — _ =
x-y) i
dy _ x+2y
dx X—y
Y
1+2=
dy .~ "x
dx 1=y
X

.. differential equation is homogeneous Eqn.

y=vXx to give

dv 1+2v

X 1-v

28

a
2

— 4Ja '[\/;dx—4rn '[xdx
0 0
8 3/ |m? ST
= ~Jax” 2mx]grT
0
_82 224
3 m’ m’ 3 m’
:>z 37 —ﬁ ven
37 /m T 8
m = 8
m= 2
X +2y
— y
_f(4) ................................ )

2m

2m

vom

1m

vom



= I—I_V dv = d—X 1m

1 2v +1 3 dv dx
ool gL 3 03
291+v+v 2 1 2 \/5 X
[V-I—J N 12m
2 2
1 2v+1
— — log |1+v+V? +\/§tanl[ j = log|x|+¢
: g | | 7 g|x| Im
1 x> +xy+y’ S 2y+x
- —1lo —+\/§tan1 = log|x|+¢
5 log > 5 g|x| I'm
OR
d
(x-h)+(y-k) =L =0 I'm
dx
dy (dyY
dl+(y-k)—+|—1| =0
. (y )dxz (dx} tm
2
—|:1+[dyj:l
dx
= (y-k) = T Im
dx?
2
1+[jyj d
1) = (x-h)= —F— Im
dy &
dx?
Putting in the given eqn.

29



22.

23.

+ 2
d’y I m
dx’
3 2
dy\'| _ o [d
1+ — = —
o ()] = (52 o
Eqn. ofa plane through

and Points A(6,5,9), B(5,2,4) &C (-1,—-1,6)is

x—6 y-5 z-9

= 2 3 2 | =0 2 m
-6 -3 2
= 3x—-4y+3z-25=0 — (2) 1'am

distance from (3,—1,2) to (2)

_ 9+4+6—25‘_ -
J9+16+9 | B4 2m

Here R = {(a,b):a,be‘ﬁanda—b+\/§eS,where

S is the set of all irrational numbers. }

() Vae®,(a a)eRasa—a++/3 is irrational

- R s reflexive 1% m

(i) Let for a, be R, (a,b)e R i.e.a—b + /3 is irrational

a—b+/3isirrational = b-a++3eS .. (b,a) eR

Hence R is symmetric 2m

30



(iii) Let(a,b)e Rand(b,c)eR, fora,b,ceR
" a-b+~3eS and b—c+~3€S

adding to get a—c + 243 €S Hence (a,c)eR 2%,m

R is Transitive

OR
Va,b,c,d, e feR
((a,b)*(c,d))*(e,f) = (a+c,b+d)*(e,f)

Im
= (a+c+e,brd+f) — (3)

(a,b)*((c, d)*(e,f)): (a,b)*(c+e,d+f) .

= (a+c+e,brd+f) — (4

-, * is Associative
Let (x, y) be on identity element in R x R

= (@b *(xy) = (a,b) = (x,y) *(a,b)
= atx=ab+y=D>

x=0, y=0 2m

- (0, 0) is identity element
Let the mverse element of (3, —5) be (x,y,,)
= Bo-9)*(x,y) = (0,0) = (x,y) *3,-5)

3+X1=0, —5+y1=0

= (=3, 5)is aninverse of (3, —5) 2m

31



24.

N
i\
e >
‘i \2.;
I~ S
'::L L-Ih—-*(tf:/: !i, ' N
X \ o\ , A
\
\_4, >
2 2 . \ ’
x +y =4. OPis L to AB
2 )
cosO=—; OA = 2secH
OA
cos (900 —9) = i
OB
OB = 2 cosecH
LetS=0A+0OB=2(secO+cosec)...ccccceerrrrrerennuencen. (D)
4 2 (sec® tan O —cosec 0 - cot 0)
do
_ 5 sin’ 0 — cos’ 0
SmZe .COSZG ................................................... (2)
) . dS
for maxima orminima — = 0
do
= 0 = E,
4
2
2 = d—§>0when6=E
do 4

. OA+ OB is minimum

— OA+OB = 4./2 unit

32

Fig.

Y,am

vom

vam

1m

1m
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25. %,{q S Correct graphs of 3 lines

< - \‘P A Correctly shading
V\‘S;.’ iy AR ) feasible region
AN ]
‘\12 ‘T?i - P
\ A - / Ao
-y SEmL A,
. «\-v\ \‘A A g -
Y = &, g 1
b 95
N 4
32 i -0
Vertices are A (10, 0), B(2,4),C(1,5) & D(0,8)
Z =3x+ Sy is minimum
at B (2, 4) and the minimum Value is 26.
on Plotting (3x+ 5y <26)
since these it no common point with the feasible
region, Hence, x=2, y=4 gives minimum Z
26. Possible values of x are 0, 1, 2 and x is a random variable
X: P(x) x P(x) x?P(x)
2 5
C,x°C, 20
0 X T 0 0 For P (x)
C, 42
2 5
C,x°C, 20 20 20
1 C, ) 42 42 For x P (x)
, laxc,_2 4 8 -
C, 4 42 42 orx'P ()
24 ) 28
Px)=—; Px)=—
2LXPO)= 05 2 X P =
Mean = Z x P(x) = %; variance = Z x> P(x) — [Z X P(x)]2
. 50 2 16 50
Variance = — =2 -~ ==
147 349 147
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QUESTION PAPER CODE 65/3/A
EXPECTED ANSWERS/VALUE POINTS

SECTION -A

Order 2 or degree =1

sum=13

x dx

V1+x?

Writingj 13—1 - dy = —I
y

Getting \[1+y® + V1+x> = ¢

getting |A| =1

Vector Perpendicular to aand b = ‘ﬁ —
axb ‘

[Finding or using]

Required Vector = { —11j-7k

Writing standard form
izzziandiziz
3 2 -6 2 -12
Finding = ~
a?; _ OA +0C
2
OC = 2b-a

34
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SECTION -B

3 dx 2 sec’x
7 b= ~£l+4tan2x B ~([(l+tan2x) (1+4tan2x) dx
Put tanx = t
. dt LT odt 4 7 dt
b= -([(1+t2)(1+4t2) 3 -([1+t2 "3 -([1+(2t)2

T
4 .
sSin X + COS X
8. I=-[— S dx
0(sm x—cosx) -2

Put sinx—cosx=t — t=—1to 0

(cos x +sin x) dx =dt
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9. Writing d = k(axbj

i j k
=All 4 2
Im
3 -2 7
:k(32i—j—l4kJ ................... (1) I m
c-d =27
(2i—j+4k)-k(32i—j—l4k):27
9 = 27 I m
A =3
. d = 96i-3j-42k I'm
10.  Lines are parallel 2m
(az—alij
~ SD=|—7-+——
—b’ Im
a,—a =i+2j+2k and - b = 2i+3j+4k
i ] k
(az—aleb: 1 2 2|, |b|l=+29 st Yam
2 3 4



11.

Required equation of plane is

2x+y—z-3+A(5x -3y +4z+9) = 0 — (1)

X (2+50)+y(1-3%)+z (~1+41)+ 91 -3=0

(1) is parallel to Xz_l = -

© 2(2450)+4(1-32)+5 (~1+41)=0
- a=-41
6

(1) = 7x+9y-10z-27 =0

2 3
P (step forward) = 5> P (step backword) = A

He can remain a step away in either of the
ways : 3 steps forward & 2 backwards

or 2 steps forward & 3 backwards

5

2 3 3 2
. required possibility = °C, (gj [_j + SCZ[

_n
125

OR
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A die is thrown

Let E, be the event of getting 1 or 2
Let E, be the event of getting 3,4, 5 or 6
Let Abe the event of getting a tail

VIRV

o(E /) _ P(EZ)XP(%J
( /AJ B P(EI)XP(%I) + P(Ez)xp(%zj

_ 3 2
2 1
—X ==X —
3 2
_ 8
11
A=T1A
01 2 1 00
1 23 =101 0]A
310 0 0 1

Using elementary row trans formations to get

1 00 3 -2 1
01 0 =|-9 6 -2|A
0 0 1 5 -3 1

3 -2 1

= A" =|-9 6 -2

5 -3 1
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13.

OR

0 6 7|2 9
AC=|-6 0 8| |-2| =12
|7 -8 0] |3 30
0o 1 1] ]2 1
BC=1|1 0 2| |-2| =] 8
12 0] |3 -2
10|
AC+BC = |20
28 |
[0 7 8 2
(A+B)C = |-5 0 10| |-2
'8 -6 0 3
10
= 120
| 28

Yes, (A+B) C = AC+BC

-2x+1 if x<0
f(x) = 1 if 0<x<l1
2x—-1 if x>1

Only possible discontinuties are at x =0, x=1

at x=0 : at x=1

L. H. limit = 1 : L. H. limit = 1
f(1)= R. H. limit = 1

f(0) = R. H. limit = 1
. f(x) is continuous in the interval (— 1, 2)
At x=0
LHD=-2=#RHD-=1

-, f(x) is not differentiable in the interval (— 1, 2)
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14.

15.

X = a (cos 2t + 2t sin 2t)

y = a (sin 2t — 2t cos 2t)

= d—X = 4atcos2t
dt
= ﬂ = 4atsin 2t
dt
= ﬂ = tan 2t
dx
2
= —2 = 2sec’2t - de
dx dx
d’y B 1
dx? 2atcos’2t
y _
Pl log x—log (ax+b)

differentiating w.r.t. x,

dy
Y& Y1 A b
x> X ax+b X(ax+b)
= ﬂ _ bx
dx (aX+b) ................... (1)

differentiating w.r.t.x again

d’y N dy dy _ (ax+b)b—abx

dx*  dx  dx (ax +b)’
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16.

d’y b’

X =
dx>  (ax+b)’ Im
wiiting = © ¥ = (<) 2 %
riting < b | 2) >m
From (1)and (2) =
d? d ’
x+sinx—x(l+cosx)
I= dx
J x (x +sin x) I'm
J' d J‘l"'COSX put x+sinx =t 2m
= X —
X +sm X = (1+cosx) dx = dt
= log|x|—log|x+sinx+c Im
OR
x—)Ix*+x+1)+1
I= J.( )E ) dx Yam

J-x 2rx+1

dx +
x> +1 J.xlierli Im

X 1 1 1 X 1 1
=I(1+2 pr o tox 1 de 1%am

1 1 1
:x+Zlog‘x2+l‘+Elog|x—l|—§tan’1x+c Im

41



C P

. 2400 45
17. Family A = |4 6 2 2m

. 1900 55

Familly B = |2 2
1800 33
- _ S 24600 576

Writing Matrix Multiplication as 15800 332 Im
Writing about awareness of balanced diet I m

Alt: Method

Taking the given data for all Men, all Women, all Children
for each family, the solution must be given marks

accordingly

2
18. tan {tan1 [%}+%} = tan {tan’' A +E 1m

1] 4
25
tan <tan”' i +E
12)" 4 I'm
5
—+1
17
= 12—527 1+1m
12

R - R-R & R - R - R

42



A=-2 1+ m

0 a’+ab+b* 1
0 b>+c*+bc 1

=—2(a—-b)(b—2c) Im
¢’ C
= -2(a-b) (b-c) {a’+ab+b>—b> —bc —c* Yym
= 2 (a-b) (b-c) (c—a) (a+tb+c) Yam
SECTION -C
Possible values of x are 0, 1, 2 and x is a random variable 1Y%4m
X: P(x) x P(x) x?P(x)
’C,x’C, 20 1
0 7—Cz = E 0 0 For P (X) 172m
! ’C,x °C, 20 20 20 P p y
7C2 ) 42 42 or x P(x) >m
, CGxG,_2 4 8 -~ .
C, & 42 42 or X P (x) >
24 28
P(x)= —; *P(x)= —
D xP(x) 5 > X’ P(x) e Im
Mean = Zx P(x) = %; variance = sz P(x) - [Zx P(x)]2 1m
) 2 16 50
Variance = — =2 _ 2 ==
147 3 49 147

43



21.

22.

& L@_ 7 Correct graphs of 3 lines
SR \ 7 A Correctly shading
SRYA N Ta L . .
N - feasible region
5 N/ 7i
(2% - P
Y .
\ C A A A
b Y 4\
e &L A
\\ \ \\A X 1735 )
Y » X + J C
b ey
~ Gl
-
SR Y g‘

=

Vertices are A (10, 0), B(2,4),C(1,5) & D(0,8)
Z =3x+ Sy is minimum

at B (2, 4) and the minimum Value is 26.

on Plotting (3x+ 5y <26)

since these it no common point with the feasible

region, Hence, x=2, y=4 gives minimum Z

Here R = {(a,b):a,beiRanda—b+\/§eS,where

S is the set of all irrational numbers. }

() Vae®,(a a)eRasa—a++/3 is irrational

- R s reflexive
(i) Let for a, be R, (a,b)e R i.e.a—b + /3 is irrational

a—b+ /3 isirrational = b-a++3eS .. (b,a) eR

Hence R is symmetric

(iii) Let(a,b)e Rand(b,c)eR, fora,b,ceR

a—b+\/§eS and b—c+\/§eS
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adding to get a—c + 2+/3 €S Hence (a,c)eR

R is Transitive
OR

Va,b,cde feR
(@.b)*(c.d))*(e.f) = (a+c,b+d)*(e.f)

= (a+c+e,brd+f) — (3)
(0.5)*(c 4)*(c.9) = (a.b)* (c+e.d+1)

= (a+c+e,brd+f) — (4
-, * is Associative
Let (x, y) be on identity element in 9 x R
= @b)*(xy = (ab) =(xy) *(@b)
= atx=ab+y=D>

x=0, y=0

- (0, 0) is identity element
Let the inverse element of (3, - 5) be (x . y,.)
= G,=-5*E,y) =(0,0) = (x,y) *3,-5)

3+X1=0, —5+y1=0

= (=3, 5)is aninverse of (3, —5)
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23.

2R

\

/ \

 Go-Dp-

/ e (‘/

X \ @]
\

x2+y2=4. OPis L to AB
2

cosO=—; OA = 2secH
OA

cos (900 —9) = %

OB = 2 cosecO

LetS=0A + OB =2 (sec 0 +cosec 0)

% =2 (secO tan 6 —cosec 0 - cot 9)

sin® 0 — cos’ O
=2 5
Sm e.cose ...................................................
) .. dsS
for maxima orminima — = (
do
= 0 = E,
4
2
2 = d—§>0when6=E
do 4

. OA +OB is minimum

— OA+OB = 4./2 unit
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24.

(=) L= w2y
dx
dy _ x+2y
dx X—y
Y
1+2=
e
- = = | 7/ | e, 1
R 4 (1)
X

.. differential equation is homogeneous Eqn.

y=VX to give

_dV 1+2v

V+X

d_x 1-v

1-v dx
+v+v X

:_lj 2V+12dv+§.[ dv :d_x
291+v+v 2

— % log ‘1+V+V2‘+\/§tanl[ N j = 10g|x|+c

2 2
— % log XH;# +\/§tanl(2zj;} = log|x|+c
OR
(x=h)+(y-k) 2 = 0
dx
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= (y-k) =
(y-k) oy
dx’
2
1+[Zyj d
(1) = (x-h)= —F— Im
dy &
dx’
Putting in the given eqn.

2 2
[1+[dyj J
dx
dzy ?
&
3 2
dy ’ 2 d2y
1+ = = —
o |: (dxj} ' de2 I'm

25.  Eqgn. ofa plane through
and Points A(6,5,9), B(5,2,4) &C (-1,—1,6)is

: =r
[dx I m

x—6 y-5 z-9
= 2 3 2 | =0 2m
-6 -3 2

= 3x—-4y+3z-25=0 —> (2) 1'am

distance from (3,—1,2) to (2)

_|9+4+6-25

6
d = = units
J9+16+9 ‘ B34 Zm

48



26.

= Figure ........
7
N\t
ol |t
/4 = S
i a
7 g e
//
L e
. 3 =\&a7
N \\:_\

y=4mx — (1) and y=16ax — (2)

Required area

= 3 3%13 = — given
m = 8
m =2
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