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

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

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/B
EXPECTED ANSWERS/VALUE POINTS
SECTION -A

x=2,y=9
xty=11

order 3, or degree |

Degree + order = 4

dy , ¥
dx xlogx

2
= ; (Standard form)
LLF. = logx
a-b=0 => x=-6

y =++/40 or + 24/10

a’sin® o+a’sin’B+a’sin’y

= 22’
o a-b
usmg sin 0 = ———
jal[b|
= 0=0°
SECTION -B
2
[15000 15000] 120 = [1800]
100

Marks
(2 for correct x or y)

vom

vam

vom

vom

vam

Yam

Yam

Yam

Yam

Yam

Yam

2m



= 300+ 150x = 1800 Im

= x=10%

yes : compassionate or any other relevant value Im
a . 1
cot (x+1) = sin. —— 1'am
1+ (x+1)°
-1 -1 1
and tan x = cos 1Y2m
J1+x°
sin sin_I; = cos| cos ' !
1+ (x+1)° NES'S
2 2 1
= l+x +2x+1l =1+x" = X:_E Im
OR
2sin”' = — tan 17
31
17
= 2tan' = — tan' —
31 I m
17
= tan =— — tan ' —
31 tm
_ T
C,—->C +C,+C,,
I b c
(atb+c) |1 ¢ a|=0 Im
1 a b

R, >R, -R,, R, >R, R,



1 b c
= |0 ¢c-b a-c| =0 (- a+b+c=#0)
0 a-b b-c

= —a’-b>’—c*+ab+bc+ca=0

= —% [(@a-=b)2+(b—c)>+(c—a)’]=0

= a=b=c

—_— W O
Il
[ R
oS = O
- O O
>

N
—_— W O

Il
o |, =
S = O

- o O
[
o |, =
oS = O
|
b—iwo

1 00 -1 1 -3
01 0l=|-2 1 -3|-A
0 0 1 4 -2 +7
-1 1 =3
A'=1]1-2 1 -3
4 -2 7

2m

vam

vom

1m

(2 marks for all operations)

1m



11.

12.

13.

2x —x* , —-1<x<0
f(x)=x—‘x—x2‘=|x—x(1—x)|: 0 , x=0
x? , 0<x<l1

f(x) being a polynomial is continuous on [— L O] U [O, 1]

It fix)y= It 2x-x%)=0
x—>0" x—>0"

It fix)y= 1t x*=0

x—>0" x—0"
Also, f(0)=0
- fim f(x) = f0) = lim f(x)
x =0 x—=0"

= There is no point of discontinuity on [— 1, 1]

R [logx —log(a+b x)]
X
dy
X——=Yy
- dx2 _ _ b
X X a+bx
y ax
= - _ y =
X d y A b x e @)
Differentiating again,
2 2
X d’y _ a

dx>  (a+bx)

2x* — X A1-x2
v=4l-x = dv —
X 1-x°
2y
dx | .1 x

1m

vom

vam

1m

vom

1m

1m

1m

vam

1% m

1m

1% m



W
14, Letl = jss?n“"’cosxdx .................. ()
0 SINn X + COS X

% . a a
= 1= [2SSXEIMX Gy ) | ] 0K = [a-xdx ]y

p, COSX+smX 0 0
Adding (i) and (ii) I+l m

pA
=8[1-dx = 4n vam
= 1 =2n
OR

putlogx=t = x=¢ = dx =¢'dt I m

= [e (10gt+—} dt

- e Klogt__j G+ tizﬂ dt 1%m

(e
=e¢ logt—z +c 1m
= x{log(logx)— }+c vm
log x
15, 1= [—"20 dx I'm

COS X + X sin X

putcosx+xsinx=t

= xcosxdx=dt I m
dt

= |— Im
t

=log|cosx+xsinx +c I m



I(X_X4dx = j (X+1)+( ! dx Im

1)(x2+1 x—1)(x* +1
(using partial fractions)
1 dx I ¢ x+1
= |x+)dx+—- |7/—————= | 5—dx
Jecr) 2 I(x—l) 2 Ix2+l Lam
= X—2+X+llog|X—l|—llog(x2+l)—ltan"lX+c 1%2m
2 2 4 2
AB = —2i -5k
— A A oA Im
AC = 1-2j-k
Esz—lOf—7j+4ﬁ I'm
EXE‘ = /165 Yam
. AB x AC
n = r————— 1
|AB x AC| m

[-10i-7+4k) 10147 -4k

= Z
J165 J165 2
=i, b = i+lj-Lg
2 121 'm
aZ:—2J+1A<,b2 :1+j+gf<
a, '211:1—23'+12 %m
sle,z:éi_ip%ﬁ Yim
LT
‘b1Xb2‘:E Im
S.D. = @ -a)-bxb.)| I'm
‘blxb \



19.

OR

Foot of perpendicular are (0, b, ¢) & (a, 0, c)
Equ. ofrequired plane

V4
c| =0

C

O O X
S o <

=  bext+acy — abz=0

p(x=2) =9.Pkx=3)
= C,p’q=9-C,;p’-q°

= 3p’(l-p) = 9p’

Lo,
P 4
OR
Let H, be the event that red ball is drawn
H, be the event that black ball is drawn

E be the event that both balls are red

3 5
P(H) = g’ P(H) = s

3C2 j—

10.. 15

2

5 2
P(E/H) = 0. = 9’ P(E/H,) =
G,

P(E) = P(H,) P(E/H )+ P(H,) - P(E/H,)

51 1
+ - = —
8 15 8

Il
0 | W
O | N

1m

2m

1m

1m

1m

1m

1m

1m

1m

1m

1m



20.

21.

A=y (x+4)

Vae {0,1,2,3,4,5,6}
a*0=a=0%a = O0isidentity
Vae {1,2,3,4,5,6}
a*b=0=b*a

= a* (7-a)=0=(7—-a)*a

= (7-a) isinverse ofa

2

X y ~-1

16 9

9
Letz= A’ = E(16—x2)(x+4)2 = y?

9 3
= -0 @+

4m

1m

1m

1m

1m



dz 9 )

— = —@+x)" (8—4x

i 16( )~ ( ) Im

dz _ 0 = x=2 Im

dx

d’z 9 , 9

— =— —(@+x)+ —(4+x)(8—4x

v 4( ) 8( ) ( )

d’z

— <0

dx? N I m
Maximum value of A= 9 ./3 $q. units Im

= Im
Required Area 7

2 2

= jw/4—x2dx—.|‘(2—x)dx 27m

1+ m

I
1
=
|
>
(3]
+
|
m.
B
|
N | =
1
(3]
|
1
N
=
|
|><
(3]
I |
(=) [3%)

(n — 2) $q. units I m

10



dy Xy

23. =
3 dx x> +y’
puty=vx = & V+X ﬁ
X dx
1+v?  dx
V3
Integrating both sides
— + logv = —logx+c¢c

2v?

2

X
= o + logy=c

1
whenx=1, y=1 = c=- 5

X
= logy= 2y2

whenx=x, y=e¢ = x0=\/§e
OR

I1F = ejtanxdx — elogsecx = sec X

d 2 3
I (y-sec x) =3x" sec X + X~ sec X tan x
X

= ysecx= I3x2 sec X -dx + x’ sec X — I3x2-secxdx+c

= y=x+ccosx

3

27

whenx=§, y=0; wegetc =

11

1m

1m

1m

1m

vom

1% m

1m

1m

2m

1m

1m



24.

25.

Equation of line is = =
Equation of plane is

x—2 y—-1 z-2

1 0 -2 1=0
2 -3 -1
= 2XFYFZ=T=0 oo (1)

general pointongivenline (2A +3,-3A+ 4,51 +1) lieson (i)
2QA+3)+(BA+4)+BA+1)-T7=0 = A=

. . . 5 7
Point of intersection 3 6, — 3

Let  H,:betheevent 1,2 appears

H, : be the event 3, 4, 5, 6 appears

E, : be the event that head appears

Lo 42

™)

P(H) =
3 1
P(EH)= ¢ P(EH)=

P (Hz) -P (E/Hz)
P (H,)-P(E/H,)+P (H,) P(E/H,)

P(H,/E) =

8
11

OR
Let  H, :be the event that 4 occurs
H, : be the event that 4 does not occurs
E :be the event that man reports 4 occurs

on a throw of dice

12

1m

1m

1m

1m

1m

1 m

1m

1m

1m

2m

1 m



1 5
P(H) = 6 P(H,) = 6 I m
P(E/H —i P(E/H) =1 E_z 1
(EH)=5 PEM)=1-%=3 m
P(H,)-P(E/H
P(EL/E) = (H,) - P (E/H,) .
P(H,) P (E/H,)+P (H,) P (E/H,)
3
BRE 2m
26.  Letusconsider the man invested on x
electronic and y manually operated machines
Maximise P =220 X+ 180y ...ccceeevurierrreenieaennen (1) I m
subject to
X +y<20
3600 x +2400y <57600 = 3x+2y<48 172m
X, y>0
\ X (1 mark for
(0 92 \'\
‘ d W) R plotting each
(e, = U ¢ \ line) =2 m
./\/ B (4,2)
AN
/ L (2 to find the vertices
hy N 3 of feasible
O i A 44}'{&( 4,0 region)
\ e
\ )c’(
- \ J
|A(16,0) 3520 Rs. LY ) \\")o
P |B(8,12) = 3920 Rs. ‘ i_’;\\
S
P |C(0,20) = 3600 Rs. o
Maximum profit is Rs. 3920 atx=8,y=12 I m

13



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

SECTION -A
Marks
a-b=0 = x=-6 /m
y =+ /40 or + 24/10 2m
a’sin’ a+a’sin’B+a’sin’y am
= 2a’ Yam
using sin § = 2> Yim
a|-|b|

= 0=0° am
x=2,y=9 (%2 for correct x or y)

x+y=11 2m
order 3, or degree 1 Yam

Degree + order = 4 Yam
dy y 2
- T = — (Standard form) Yam
dx xlogx x
LF. = logx am

SECTION -B
LA [10gx—10g(a+bx)] X m
X
d
xd—y—y b
= Xz = - — Im
X X a+bx

14



dy ax

= X-—= —-y-= -
dx y = A b x e @) I m
Differentiating again,
dZy aZ
X = I m

dx>  (a+bx)

2 2
d’y ax dy L
3 1
X - = =|Xx—— using (1 Vam
dx? (a+be [ dx y| (using (1) 2
u = sec’ I 2cos'x = du -2
= = _ 1
2x* —1 dx /1_x2 I%Am
dv —X
v=4l-x> > — =
X < 1m
v _2_y,
dx x:l_ X B 1'am
2
A

Let 1 = jss?n“?’co”dx .................. (i)

0 S X + CoS X

% . a a
= 1= [2SSXEIMX Gy ) | ] 0K = [ a0 dx |y,

p COSX+smX 0 0
Adding (i) and (ii) I+l m

P
=8[1-dx = 4n vam
= |1 =2n
OR

putlogx=t = x=e¢ = dx =¢'dt I m

= [e (10gt+—} dt

15



1 I 1
= |e'||logt——|+|-+ — || dt
Je Kog tj [t tzﬂ
¢ 1
=e(10gt—zJ+c

= ){log (log x)— 10;X +c

2

10.  [15000 15000] 100 = [1800]

X

100 |

= 300+ 150x=1800
= x=10%

yes : compassionate or any other relevant value

1 l

1. cot'(x+1) = sin' ————
1+ (x+1)°

1

\/l+x2

-1 -1
and tan X = cos

—_—

1
sin|sin ' —— | = cos| cos™’
[ 1+ (x+1)° J1+x°

= 1+x’+2x+1 =1+x* = x:—%

OR
2sin' = — tan' 17
31
— 2tan'> — tan’' 7
31

16

1% m

1m

vom

2m

1m

1m

1% m

1% m

1m

1m



12.

13.

417
an —
31

— tan'1=1T
4

C,—->C +C,+C,,

on
o

(a+b+c)

S Sy

& o
c &

R, >R, -R,, R, >R, -R,
1 b c

= [0 ¢c-b a-c| =0 (-a+b+c#0)
0 a—-b b-c

= —a’-b>’—c*+ab+bc+ca=0

= —%-Ka—by+(b—cf+(c—ay]=0

= a=b=c

1 -1 0 100
2 5 3[=]|0 1 0]-A
0 2 1 00 1
R, >R, -2R,,
1 -1 0 1 0 0
0 7 3|=|-210]-A
0 2 1 0 0 1

17

1m

1+1m

1m

2m

vam

vom

1m



14.

15.

S O =

1 00 -1 1 -3
01 0|=|-2 1 =-3|-A
0 0 1 4 -2 +7
-1 1 -3
Al=1]1-2 1 -3
4 -2 7
2x —x* , —-1<x<0
f(x)=x—‘x—x2‘=|x—x(l—x)|= 0 , x=0
x* , 0<x<l1

f(x) being a polynomial is continuous on [— L O] U [O, 1]

It fix)y= It 2x-x%)=0
x—>0" x—>0"

It fix)y= 1t x*=0

x—0" x—0"
Also, f(0)=0
- fim f(x) = f0) = lim f(x)
x =0 x—=0"

= There is no point of discontinuity on [— 1, 1]

- r o PO IE
a,=—1,b =i1+=-j——

1 1 2] 2
a,——2i+k, b, = ;+3+%1;
a,-d,=1-2+k

S FU PO

b xb,= ~i——j+—k
A

18

(2 marks for all operations)

1m

1m

Yam

Yam

1m

1m

Yam

Yam



16.

OR

Foot of perpendicular are (0, b, ¢) & (a, 0, c)
Equ. ofrequired plane

V4
c| =0

C

N
S o <

=  bext+acy — abz=0
p(x=2) =9.Pkx=3)
= 'C,p'q=9-Cp -q"

= 3p’(1-p) =9p’
- _ 1
P 4

OR
Let H, be the event that red ball is drawn

H, be the event that black ball is drawn

E be the event that both balls are red

3 5
P(H) = g’ P(H) = 3

5., 2 3,
P(E/H) = 0. 9 P(E/H,) = 10
G,

Gy

P(E) = P(H,) P(E/H )+ P(H,) - P(E/H,)

19

15

1m

1m

1m

2m

1m

1m

1m

1m

1m

1m

1m

1m



17.

18.

19.

232, 5 1 1
89 815 8
I:J‘ X COS X dX

COS X + X sin X

putcosx+xsinx=t

= xcosxdx=dt

dt
t

= log|cosx+xsinx| +c

x* dx 1
= 1 d
JA(x—l)ixzvtli I (X+ )+(X—l) x> +1 X
(using partial fractions)
1 dx 1 x+1
= J.(X+l)dX+E JH—E J.mdx

x* 1 1 2 |
7+x+510g|x—1|—zlog(x +1)—5tan X+c

_2i-5k
i-2i-k

AB x AC = —10i — 7j+ 4k

Al &l

KBXE‘=\/165
R AB x AC
‘K’Bxfc‘

[10i-7+4k) 10147 -4k

- J165 J165

20

1m

1m

1m

1m

1m

1m

1% m

1% m

1m

1m

vom

1m

vam



SECTION-C

d X
P A A—
dx X +y
puty=vx = & vV+X ﬁ
X dx
1+v?  dx
V3
Integrating both sides
— + logv = —logx+c

2
\%

2

X
= o + logy=c

1
whenx=1, y=1 = c=- 5
Xz_yz
= logy=
gy 2y

whenx=x, y=e¢ = x0=\/§e
OR
I1F = ejtanxdx — elogsecx = sec X
d 2 3
I (y-sec x) =3x" sec X + X~ sec X tan x
X

= ysecx= I3x2 sec X -dx + x’ sec X — I3x2-secxdx+c

= y=Xx+ccosx

-2’

27

whenx:g, y=0; wegetc =

21

1m

1m

1m

1m

vam

1% m

1m

1m

2m

1m



21.

22.

3
Equation of line is = =
Equation of plane is

x—2 y—-1 z-2

1 0 -2 1=0
2 -3 -1
= 2XFYFZ=T=0 oo (1)

general pointongivenline (2A +3,—-3A+ 4,51 +1) lieson (i)

2QA+3)+(Br+4)+(GA+1)-7=0 = L=

. . . 5 7
Point of intersection 3 6, — 3

Vae {0,1,2,3,4,5,6)

a*0=a=0%a = O0isidentity

22

1m

1m

1m

1m

1 m

1m

4m

1m



23.

Vae {1,2,3,4,5,6}
a*b=0=b*a
= a* (7-a)=0=(7-a)*a

= (7-—a) isinverse ofa

A=y (x+4)

9 9
= A’ = Z(16-x)(x+4)’ = y’ = —(16-%x"
Letz 16( X7) (x+4) y 16( X
:%(4—x)(4+x)3
9 _ 9 4ix’ 3-4x)
16

— =0 = x=2

9 9
— = - Z(4+X) + §(4+x)(8—4x)

Maximum value of A= 9 /3 $q. units

23

1 m

1m

1m

1m

1m

1m

I m



24.

% I m
Required Area 53
2 2
_ Jﬂ j(2—x)dx 2m
0 0
2 2
X 4—x2+4 X {2 xz}
= |7 5 tTLysSm —| —|aX——= I+1m
2 2 2 . 2 1,
= (n—2) sq. units I m
25.  Letusconsider the man invested on x
electronic and y manually operated machines

Maximise P =220 X+ 180y ...ccceeevurrerrieenieaennen. (1) I m

subject to

X +y<20
3600 x +2400 y<57600 = 3x+2y<48 172m
X, y>0 1
(o, 1\1\)
(e 2::5 ;
N (82) (1 mark for
‘ / / \\ plotting each
e 4 L //f/f " N line) =2 m
) DN (14:;)—*

\‘~ . : . (Y2 to find the vertices
\a o, of feasible
| i’\\ region)

24



26.

P

| B (8,12)

P

C(0,20)

= 3520 Rs.

A(16,0)

= 3920 Rs.

= 3600 Rs.

Maximum profit is Rs. 3920 atx=8,y=12

Let

Let

H, : be the event 1, 2 appears
H, : be the event 3, 4, 5, 6 appears

E, : be the event that head appears

P(H)) =

Lo 42

NS

3 1
P(EH)= ¢ P(EH)=

p (Hz) -P (E/Hz)

P(H,/E) =

8
11

OR
H, : be the event that 4 occurs
H, : be the event that 4 does not occurs
E :be the event that man reports 4 occurs

on a throw of dice

1 5
P(H) = 6 P(H,)) = 6

P(H,) P (E/H,)+P (H,) P(E/H,)

3 3 2
P(EH)=7 PEMH)=1-7=7
P(H./E) = P (H,)-P (E/H,)

(H/E) P(H,)-P(E/H,)+P(H,) P (E/H,)
_3
13

25

I m

1 m

1m

1m

1m

2m

1 m

1m

1m

1m

2m



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

SECTION -A
Marks
dy y 2
- T = =~ (Standard form) Yam
dx xlogx x
LF.= logx am
x=2,y=9 (%2 for correct x ory)
x+y=11 2m
order 3, or degreel Yam
Degree + order = 4 Yam
using sin 0 = 2 Yym
a]-|b|
= 0=0° am
a-b=0 = x=-6 /m
y =+ /40 or + 24/10 2m
a’sin’ a+a’sin’B+a’sin’y am
= 2a’ Yam
SECTION -B
AB = —2i-5k
— A A oa Im
AC = i-2j-k
KBXE:—lOf—7j+4§ I m
| AB x AC| = V165 Yim

26



AB x AC

fl i e re——
‘ABxAC‘
(o108 - 7+ 4k) 101+ 74k
- J165 J165
R PO [P A
d=—i.b, = i+—j——k
1 1 2] D
aZ:—2J+1A<, b, = 1+3+%1A<
a,—a,=1-2j+k
~ — 1s 1a 1+
b xb,= —1——]+—k
D
. 7
‘blxbz‘:ﬁ
SD. = @, ?‘)'(P‘XbZ) =2
‘blxbz‘

Foot of perpendicular are (0, b, ¢) & (a, 0, c)

Equ. ofrequired plane

V4
c| =0

C

O O X
S o <

=  bextacy — abz=0
p(x=2) =9.P(x=3)
= 'C,p'q=9-Cp -q"

= 3p’(l-p) = 9p’

OR

27

1m

vom

1m

vom

vom

1m

1m

1m

2m

1m

1m

1m

1m



OR
Let H, be the event that red ball is drawn
H, be the event that black ball is drawn

E be the event that both balls are red
3 5
P(H)= 3, PH)=3

5

¢ 2
PEH)= 1, =9 PEM,)=
G,

3C2 j—

10.. 15

2

P(E) = P(H,) P(E/H )+ P(H,) - P(E/H,)

32 51 1
= -+ - = =
8 9 8 15 8
10. Y- [10gx—10g(a+bx)]
X
dy
X—-Yy
- dx2 _ b
X X a+bx
N xﬂ Ly = ax
dX a+bX ...................................
Differentiating again,
d? a’
X = 5
dx (a+bx)
d’ ax ) dy S
3. = = —_— using (i
* dx? (a+be (X dx YJ (using (1)

28

1m

1m

1m

1m

1m

vam

1m

1m

1m

vom



u = sec’ ! 2cos'x = M —2
= = - 1
11 e . 1% m
v=+l-x>= g = 2 1m
dx 1-x?
v _2_ 4
dX le_ X - 11/21’1’1
2
.
12. Letl= jssmx+3cosxdx .................. (i)

0 sin X + oS X

% . a a
g [ 2SSXEIMX gy i) | ] 0O =Jf(a—x>de 14m
p COSX+smX 0 0
Adding (i) and (ii) I+l m
%
2I=8'[1-dx=4n am
0
= |1 =2n
OR
putlogx=t = x=¢ = dx =¢'dt I m

- J.et 10gt+ti2Jdt

:J'e‘ 1ogt—1 i D] 1%
t) t ¢ 2m

=¢'|lo t—1 +
= g : ¢ I m

1
= X{bg(ng)_logx}rc Yam
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13.

14.

15.

16.

I:J‘ X COS X dx

COS X + X sin X

putcosx+xsinx=t

= xcosxdx=dt

_opdt
ot

= log|cosx+xsinx| +c
I x" dx = I (X+1)+ ! dx
(X—l) x? +1 (X—l) x* +1

(using partial fractions)

1 dx I ¢ x+1
= J.(X+l)dX+E JH—E J.mdx

x’ 1 1 2 |
7+x+510g|x—1|—zlog(x +1)—5tan X+c

2

[15000 15000] 100 = [1800]

X

100

= 300+ 150x=1800
= x=10%

yes : compassionate or any other relevant value

1 l

J1+(x +1)

1

\/l+x2

cot'(x+1) = sin~

-1 -1
and tan X = cos

30
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17.

1 1
sin|sin ' —— | = cos| cos™’
[ ,/l+(x+l)2J J1+x°

= 1+x’+2x+1 =1+x* = x:—%

OR
2sin' = — ta 217
31
— 2tan' = tan’lﬂ
31
— tan'=— — t 217
31
— tan'1=2Z
4
C,—->C +C,+C,,
1 b ¢
(atb+c) |1 ¢ a|=0
1 a b
R, >R, -R,, R, >R, R,
1 b c
= [0 ¢c-b a-c| =0 (- a+b+c#0)
0 a-b b-c

= —a’-b>’—c*+ab+bc+ca=0

= —% [(@a-=b)2+(b—c)>+(c—a)’]=0

= a=b=c

31
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19.

1 -1 0 100
2 5 3|=[01 0]-A I'm
0 2 1 00 1
R, >R, -2R,,
-1 0 1 0
7 3|=|-21 A
1 0 0
R, > R, -3R,
1 -1 0 1 0 0
0 1 0|=|-21 -3[-A
0 2 1 0 0 1

1 00 -1 1 -3
01 0|=|-2 1 -=-3|-A (2 marks for all operations)
0 0 1 4 -2 +7
-1 1 -3
-1 _
A" =1]-2 1 -3 lm
4 -2 7
2x —x* , —-1<x<0
f(x)=x—‘x—x2‘:|x—x(l—x)|: 0 , x=0 Im
x? , 0<x<1
f(x) being a polynomial is continuous on [— L O] U [O, 1]
It fix)y= It 2x-x%)=0 Vam
x>0 x>0
It fix)y= 1t x*=0 Yam
x—=>0" x—>0"
Also, f(0)=0
© lim f(x) =f(0) = lim f(x) 1m
x>0 x— 0"
= There is no point of discontinuity on [— 1, 1] I m
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SECTION-C

20.
g Im
Required Area L
2 2
- jw/4—x2dx—.|‘(2—x)dx 2m
0 0
2 2
x 4—x2+4sm_1x - x’ 1
- - —| - -— -
2 2 2 |, m
0
= (n—2) $q. units I m
dy _ _xy
21. dx x> +y°
puty=vx = d—y:V+xﬁ I m
dx dx
1+v° dx
— = - — Im
% X
Integrating both sides
By + logv = —logx+c Im

33



2

= _ X + logy=c
2y2 gy

1
whenx=1, y=1 = c=- 5
Xz_yz
= logy=
gy 2y

whenx=x, y=e¢ = x0=\/§e
OR

I1F = ejtanxdx — elogsecx = sec X

d 2 3
— (y-sec x) =3x" sec X + X~ sec X tan x
X

= ysecx= I3x2secx-dx+x3secx— I3x2-secxdx+c

= y=x+ccosx

-2’

27

whenx:g, y=0; wegetc =

22.  Letusconsider the man invested on x
electronic and y manually operated machines
Maximise P =220 X+ 180y ..ccceeevvrrerrieenieaennen (1)
subject to
X +y<20
3600 x +2400 y<57600 = 3x+2y<48

X, y>0

34
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23.

24.

1
(e, 2m)\
R

(0) 21«')‘ l;
\ b (4,2)

// ///

‘*‘4{*\“4\ — s W
O zﬁ(é,o) (J.Q/o) o

P, 60 = 3520Rs.
\. ‘k,k
N\ "7\
P g = 3920Rs. \& o
=
— as
P02 = 3600Rs. S\
xr

Maximum profit is Rs. 3920 atx=8,y=12

Equati flinei x—3 y—4 z—1
quation of line is > 3 5

Equation of plane is

x—2 y—-1 z-2

1 0 -2 1=0
2 -3 -1
= 2XFYFZ=T=0 oo (1)

general pointongivenline (2A+3,-3A+4,5L1+1) lieson (i)

2QA+3)+(B3A+4) +(5h+1)-7=0 = A= —%

. . . 5 7
Point of intersection 3 6, — 3

Let  H,:betheevent 1,2 appears
H, : be the event 3, 4, 5, 6 appears

E, : be the event that head appears

35

plotting each

line)=2m

(%2 to find the vertices
of feasible

region)

1 m

1m

1m

1m
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Lo 42

NN

P(H)) =

3 1
P(EH)= ¢ P(EH)=

p (Hz) -P (E/Hz)
P(H,)-P(E/H,)+P (H,) P(E/H,)

P(H,/E) =

8
11

OR
Let H,: be the event that 4 occurs
H,: be the event that 4 does not occurs

E :be the event that man reports 4 occurs

on athrow ofdice
P(H,) = %, P(H,) = %
P(E/H,) = S pEMy=1- =2
5 2 55
PEE = iy p fE(/ill)) f IEIZIH;)) P (E/H,)
_3
13
25, |* 0 1 2 3 4 5 6
o 0 1 2 3 4 5 6
11 2 3 4 5 6 0
2 2 3 4 5 6 0 1
303 4 5 6 0 1 2
4 4 5 6 0 1 2 3
5.5 6 0 1 2 3 4
6 6 0 1 2 3 4 5




26.

Vae {0,1,2,3,4,5,6}

a* 0=a=0%a = O0isidentity
Vae {1,2,3,4,5,6}
a*b=0=b*a

= a* (7-a)=0=(7—-a)*a

= (7-a) isinverse ofa

A=y(x+4)

9 9
= A= —(16-x)(x+4) = y’ = —(16-x"
Letz 16( X") (x+4) y 16( X

9 3
= 4@y

dz 9 )
— = —4+ 8—4
i 16( X)" (8 —4x)

dz

dx

X =2

I
U

d’z 9 9
- Z(4+x)2+ g(4+x)(8—4x)

2
d—f <0
dx

x=2

Maximum value of A= 9 ./3 $q. units
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