Strictly Confidential — (For Internal and Restricted Use Only)

( Senior School Certificate Examination>

March 2016
Marking Scheme — Mathematics 65/1/S, 65/2/S, 65/3/S

-

General Instructions:

1.

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. If a 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.

As per orders of the Hon’ble Supreme Court. The candidates would now be permitted to obtain
photocopy of the Answer book on request on payment of the prescribed fee. All examiners/Head
Examiners are once again reminded that they must ensure that evaluation is carried out strictly as
per value points for each answer as given in the Marking Scheme.

/




65/1/S

65/1/S
QUESTION PAPER CODE 65/1/S
EXPECTED ANSWER/VALUE POINTS

SECTION A
1
1
Getting sin 6 = % = )
2\
H A E] 1 4 3 |
ence = T ==

tx)‘H

Angle between a and b =

Writing or using, that given planes are parallel

d= 20 o units

~ J4+9+36
IAATI=IAIATI=|A

25

Getting AB = |+
tt =
(& lng 0 _10

IABI = =70

k(2)=-8 = k=4
—4(3)=4a = a=-3

SECTION B
y=(sin 2x)" +sin ' (V3x)=u+v

dy _du dv
dx dx dx

u=(sin2x)* = logu = xlogsin2x

ld_u =2x-cot2x+logsin2x

u dx

@)

| = | = | = D= N D= = D= N N | — N | =

N | =

N | =

N | =



65/1/S

65/1/S

% = (sin2x)"[2xcot 2x +logsin 2x]
x

&1 B
dx  J1-3x 2Jx

B
2x1-3x

? = (sin 2x)*[2xcot 2x +logsin 2x] +
x

OR
1 V12 =122 _
Let y:tan1 \/ al \/ *_ | and z=cos ' x*
\/1+x2+\/1—x2
R N tan~! J1+cosz —+/1—-cos z
z=cos! x Xx? = cos 2 =
Y \/1+cosz+\/1—cosz
cosg—sinE 1—tanE
y = tan ! 2 2 —tan”! 2
c0s£+sinE 1+tan£
2 2 2
y = tan”"| tan| Z-Z]|=Z -2
4 2 4 2
dy 1
= — = -
Z 2
LHL = lim k.sin=(x+1)=k
x—=0" 2
~ lim tan x(1—cos x)
a x—07" .X3
. tanx sin x/2 2 1
= lim 2 ==
x—0T X 2x/2 2
1
= k==
2
When x = am?, we get y = am’
dy 2 dy 3x?
ay’ = x’ = 2ay—=73x 2
dx dx 2ay
2a am’ i

[Full marks may be given, if only one value for point, slope and equation is derived]

slope of normal = F—
P 3 azm4 3m

+

2
Equation of normal is y T am® = 13—m(?€—am2)

@)

|

N | =

N | —

N | =

NS

N | =

N |~

p—



65/1/S

1-sinx dr = (1+s1nx)—251nxdx

10.  Writing J‘ sinx(1+sinx) 9 sinx(I+sinx)

dx

[ ——ax- 2j
sin x 1+sinx

sin x)

I cosec x dx — ZJ a- dx

COS X

log | cosec x—cotx|— ZJ. (8602 x —secxtanx) dx

log | cosec x — cot x| —2(tan x —sec x) + C

1
11. I = J{log(log x)+ oz x)2 } dx

= [ log(log x).1dx + j > dx
(log x)
= log(log x)- x A de+ | %dx
/ (log x)
= x-log(log x) — "X = j - -l-xdx +J dx
B log x (log x)° (log x)*
= xlog(logx)— +C
log x
/2 sin? x
12 1= ————ax
0  sinx+cosx
/2 sinz(n/2 —X) 72 cos®x
0  sin(w/2—x)+cos(m/2—x) 0  cosx+sinx
/2 1
= ——dx
2 -[0 sin x + cos x
/2 1 /2 L8
= 1= sec| x—— |dx
2[ I 1 2\/— I ( 4)

COS X—=+sin x ——
oA

/2
_ L log sec(x—ﬁ)+tan x—Ej
NG 4 )],
1 1
= or —logI\/E+1I
N f V2

65/1/S A3)

(1)

(i)

NS

NS

N | =

N | =

N | =

N | =



13.

14.

65/1/S

Lo N LS| 1
I = J.O cot (I—-x+x )dX—J-O tan (m]dx

65/1/S
OR

0 I-x(1-x)

1
2_[ tan™" x dx
0

2 (tan_1 x.x); —_[; 1+xx2 a’x}

2 xtan_]x—%logll+le}

1

0

Tt 1 T
2| ———1log2 | or ——log?2
14 2 g } 2 g

The given differential equation can be written as

Here, integrating factor = €

oy = (x4

j‘—idx 1

x+l =
x+1

1
Solutionis y——= j (x+1 e dx
x+1

3x e3x

y e
-+ 4
(x+1) 3 o

x+1

x+1

or y= {%(x+1)2—T}e3x+C(x+l)

From the given differential equation, we can write

Putting

dx 2xe™ —y _ 2xly e -1

dy 2ye™ 2e™"
X =y = ﬂ = Vty—
y dy Y
L 2ve” —1 ydv 1
V+y— = — = -
y 2¢e" dy 2¢e"
d
ZJ‘evdv = —J.—y
y

2¢" +loglyl = C = 2™ +loglyl=C

)

1 - 1 1
J- tan”! (M] dx= J.o tan~" x dx + J.o tan_l(l —Xx) dx

N | =

NS

N | =

N | =

N |~

N | =

N | =



65/1/S
15. Let length be x m and breadth be y m

(x = 50)(y + 50) = xy = 50x — 50y = 2500 or x — y = 50

N | =

and  (x — 10)(y = 20) = xy — 5300 = 2x + y = 550

2 ) -)= () s

= X = %(600)=200m, y = %(450)=150m

N | =

N | =

“Helping the children of his village to learn” (or any other relavent value) 1

16. LHS = 2sin‘1@j—tan‘1 (—)
= 2tan”! 3 —tan”! 7 1
4 31
3
|25 e (e () ()
=tan |——|—tan |— |=tan | — |—ta — 1
-2 7 31
16
24 17
il 7031 |, —1025) o T
tan 5117 =tan [625j—tan (1)_4—RHS 1+ 1
I+——
7 31
OR
. 13
cos (tan™' x) = sin (cot Z]
-1 1 . . =1 4
=  COS| COs = Sin| sin 5 I +1
1+ x2
1 4
= = — Oor 1+X2 = 2 1
V1+x? 5 4
9 3
= xX¥=— = x=*— 1
16 4
: . 1
17. Let E, : selecting bag A, E, : selecting bag B 5
A : getting 2 white and 1 red out of 3 drawn (without replacement)
1 1
- P(E) = P(E2)=§ >
3~ 4
P2 QG 12
El 7C3 35
1

65/1/S (5)



65/1/S

p[A]_ G G _18 .
E, 7C3 35
P(EZ)P(AJ
() i
2| =
P(E,)P A + P(E,)P A
E, E,
118
23 3 |
112 118 5
235 235

18. d=ph+C = pi+qj+rk=(s+3)i +4]+2k

1
p=s+3,g=4,r=2 15
I~
area = E|b><c|=5\/8
i ]k
Psi = |s 3 4|=—100+(2s+12)] +(s—9)k %
31 2
2100 + (25 + 12)* + (s — 9> = (10J6)% =600
=>s5+65+5=0=>s=-1l,p=-8, ors=5p=38 1+1
19. Equation of plane passing through A, B and C is
x=3 y=2 z-1
1 0 -3 =0 5
2 3 1
> x-39-0-2T+Z-1D)3=0=9x-Ty+3z=16 (D) 1
If A, B, C and D are coplanar, D must lie on (i)
> -35+15-16=0= A =4 1
OR
. . — o ~ 2 . 4 . . .
Equation of plane, perpendicular to 7 =i + j+ 3k and at a distance ﬁ from origin is
7.(f+j+31€)_ 4 . 0 L
\/ﬁ \/ﬁ or r~(1+1+3k)—4 ... 2
Any point on the line 7 = (—i —2j—3k) + A(3{ +4] +3k) is
(=14 300 + (=2+40) ]+ (=3+30)k ...(ii) 1
If this point is the point of intersection of the plane and the line then,
(=1+3M)1+(—2+4M)1+(-3+30)3=4
=>A=1 1
, , . 1
Hence the point of intersection is (2, 2, 0) 5

65/1/S (6)



20.

21.

65/1/S

65/1/S
SECTION C

Let x, x, € N and f (x) = f (x,)
= 4xf +12x +15=4x3 +12x, +15
= 4 -x2) +12(x—x) =0 = (X —x,)(4x; +4x, +12)=0

=>x, -x,=0o0rx =x,as 4x +4x, +12#0,x,x, € N

- fisa 1l — 1 function

f: N — S is onto as co-domain = range

Hence f is invertible.

c(b—a)
a(c—b)
ab

5 ) y—6-3
y=4x" +12x+15=2x+3)"+6 = x = B
_ y—6-3
floy =5 yess
B J31-6-3
ey = =1
2
B J87-6-3
8N = ——5 =3
2
(b+c)* a* bc
Let A = (c+a)2 b* ca
(a+b)> * ab
1 a> be
C,—>C +C,-2C, = A= (@+b*+c*)|1 b* ca
1 ¢ ab
0 a’-b>
R >R -R,andR, 5 R, -R, = A= (@+b’+c*)|0 b*-c?
1 c?
0 a+b —c
= (@ +b*+P)a-b)b-0)|0 b+c -a
1 2 ab

0 a+b —c
R, >R, -R = A= (a2+b2+c2)(a—b)(b—c) 0 c—a c—a

1 2 ab

0 a+b -—c
A= @+ a-b)b-c)e-a)|0 1 1
1 c2 ab

Expanding by C, to get A = (a2 +b° +c2)(a—b)(b—c)(c—a) (a+b+c)

(7)

| -

| -

l_

N |-



22,

65/1/S

65/1/S

OR
2 -1 3) (100
LetA=IA - | 3 150 1 01A
3 23) (00 1

R,>R,-2R,= | 1 -1 -5|=[0 1 2]A

=1 -1 5(={0 1 -2|A

R; — R3+3R,
0 -1 -12) (0 3 -5
1 -1 =5} (0 1 =2
R <R =0 1 13[=|1 2 4|A
0 -1 -12) (0 3 -5
R, >R, +R, 10 8 (1 -1 2
R, >RyR, = |0 1 13[=[1 -2 4]A

00 1) (1 1 -1

R, SR, -8R, 100) (-7 -9 10
{R2%R2_13R3 =10 1 O|=|-12 -15 17|A
00 1 11 -1
-7 -9 10
S Al= [-12 -15 17
11 -1

f/(x) = 4x° — 24x* + 44x — 24

=4(x* -6+ 1lx —6) = 4(x — D)(x — 2)(x = 3)

ffx)=0=>x=1,x=2,x=3

The intervals are (—oo, 1), (1, 2), (2, 3), (3, )
since f"(x) > 0 in (1, 2) and (3, =)
. flx) is strictly increasing in (1, 2) U (3, )
and strictly decreasing in (—oo, 1) U (2, 3)
OR
f(x) = sec x + 2 log Icos xl
f’(x) = sec x tan x — 2 tan x = tan x (sec x — 2)

f’(x) =0 = tan x = 0 or sec x = 2

__ . _T>5m
=S X=T x = 3’ 3

f7(x) = sec x tan® X + (sec x — 2) sec’ x

@)

NS

N | =



65/1/S

f7(m/3) =6 (+ve) = f(x) is minimum at x = /3

f7(n) = =3 (—ve) = f(x) is maximum at x = Tt

f7(51/3) = 6 (+ve) = f(x) is minimum at x = 57/3

Maximum value = f(1) = —1.

Minimum value = f(nt/3) = f(57/3) =2 -2 log 2 or 2 + log (1/4)

Solving y* = 6ax and x* + y* = 164*
we get x> + 6ax — 16a* = 0

(x+8a)x—-2a)=0

24.

65/1/S

x =-8a, x = 2a

Correct Figure

2 4
Required area = 2 jo”’ Véar/x dx+ [ 2: V164* - x* dx}

ez

0

- 3

B 2
) 83a +8a2g—2a2\/§—8a2ﬂ

i 2
-2 # +8a’ g} $q. units

Points on the lines are a, =(,-1,0),a,=(0,2 -1)
and the direction of lines is 27 — j+3k

let the equation of plane through a, be

a(x—D+b(y+1)+c(z)=0 ()

0, 2, -1) liesonit, .. —a+3b-c=0 ...(>10)

and a, b, ¢ are DR’s of a line L to the line with DR’s 2, -1, 3

N 2a-b+3¢c=0 ...(1i1)
a_b_c

Solving (11) & (ii1) we get g 1 =_—5

.. Equation of plane is 8(x — 1) + 1(y + 1) -5z =0
= 8x+y-52=7 ...(1v)
x—2 y-1_ z-2

3 1 5
as 82)+1-52)=7

For the line » since the point (2, 1, 2) lies on plane (iv)

and 3(8) + 1(1) + 5(-5) =25-25=0

. The plane (iv) contains the given line

)

+(%\/16a2 —x2 +8a%sin™!

a

)

4a

2a

|

NS

NS

N | =

N | =



25.

0,693
( 62y 13\1
w0, ST

lo

26.

65/1/S

65/1/S

Let x units of F, and y units of F, be mixed
.. We have Minimise cost (C) = 5x + 6y
subjectto  4x + 3y = 80

3x + 6y = 100

x20,y20

Correct Figure

C(A) = 160
C(B) =60 + 64 =124

500
D) ===

5x + 6y < 124 passes through B only

.. Minimum cost = ¥ 124

2 77 49 _63

Variance = ZXZ P(X) —[ZXP(X)] = -

20 16 80

(10

F, =12 units
32 .
F2 = ?umts
Total number of ways = °C, = 20
X : 1 2 3 4
s 10 6 3 1
(X): 20 20 20 20
N 10 12 5 4
X): 20 20 20 20
PO 10 24 7 1o
(X): 20 20 20 20
35 7
Mean = ZXP(X) 50" 2

N | —



7.

65/2/S

65/2/S
QUESTION PAPER CODE 65/2/S
EXPECTED ANSWER/VALUE POINTS

SECTION A

Writing or using, that given planes are parallel

14+101 .
d = ———==72 units

~ J4+9+36

lG-2b1>=1 = ab=

sl-

N

Getting sin 6 = %=5
23

Hence 5| = +—e O =1

ence = . ==
a4 232

_43)=4a = a=-3

Getting AB = |+
tt =

(&) lng 0 _10

IABI = —70

IAATI=IAIATI=1A
=25

SECTION B

LHS

1 1
[\ [\
S @2,
= =
l L
TN TN
AW W | W
N N—
| |
- =
&
g =]

[ N
I/~ 7
~J P
N2

I

—

o

=

L
[e—
| [\
‘\o-lk\

[

-

o

=

_

|
N——

Il

-

o

=

L
VR
\1|§
N—

[

-

o

L
7\
QY| =
,_.|\]
N—

| = | = | = S | = N | — SN N [—= =

|~



65/2/S

65/2/S

% 17
tan”! _7_31 = tan”! @ :tan_1(1)=£=RHS
24 17 625 4
I+——
7 31
OR
) 43
cos (tan™' x) = sin| cot 2
-1 1 1
=  COs| cos = Sinj| sin
1+ %2
4 5
= ! = — Or 1+x2 = —
\/1+x2 5 4
9 3
2 = — = i__
= X 16 = x 1
_ Jml2 . sin? x dx
0  sinx+cosx
/2 sinz(n/2 - X) w2 cos’ x
0 sin(w/2—x)+cos(m/2—x) 0  cosx+sinx
/2 1
= —dx
2 IO sin x + cos x
1 n2 1 1 (n2 T
= 1= dx = sec(x——jdx
22 IO cos xi+sinxL 22 IO 4
V2 V2
/2
_ L log sec(x—Ej+tan x—Ej
22 4 4)1],
1 J2+1 1
= log or —logI\/E+1I
02 T(V2-1| 2
OR
1= cotld-x+a?)de=| tan_l(;j dx
0 0 1—x+x°

Jl tan”! x+d-x a’)c:I1 tan_lxdx+j1 tan" (1—x) dx
0 1—x(I—x) 0 0

1
2_[ tan~" x dx
0

2{(tan_] x.x); N dx}

0 1+x

(12)

()

(i)

1+1

1+1

N | =

N | =

N | =

N | =

N | =



65/2/S

1

=2 xtan_lx—llogll+le} 1
L 2 0
1 T 1
=2|———1log2 | or ——1log?2 —
14 2 8 } 2 8 2

9, T = J‘{log(logx).k(l 1 )z}dx

og x
= [ loglogx).1dx+ ! > dx 1
(log x)
= log(logx)-x—jL-i-/dx+j;dx 2
logx A (log x)?
= x-log(log x) — ! x—J -1 5 — xdx +J ! 5 dx 1
log x (logx)” x (log x) 2
X 1
= xlog(logx)— +C =
log x 2
I—sinx (I+sin x)—2sinx
it —dx= dx
10. Wiiing | sin x(1+sin x) J sin x(1+sin x) 1
:j 1 dx—zj L 1
sin x I+sinx
= J‘cosecxdx—ZJ‘(lLI;X)dx 1
cos” x
) 1
= loglcosec x—coth—ZJ‘ (sec” x —secxtan x) dx 5
1
= loglcosec x —cot x| —2(tan x —sec x) + C 5
11. When x = am?, we get y = zam’ 1
2
ay’ = x* = 261)2@:3>xz:>ﬂ=3i 1
dx dx 2ay
1 ¢ - 2a am’ 2 |
slope of normal= ¥— ——F=%—
P a’m* 3m
Equation of normal is y F am® = 13—m(?€—am2) 1
[Full marks may be given, if only one value for point, slope and equation is derived]
12. LHL= lim ksinZ(x+1)=k 1
x—0" 2
. tanx(1—cosx)
m = hm —3 1
x—0" X
65/2/S (13)




13.

14.

65/2/S

65/2/S

. 2
. tanx sin x/2 1
= lim 2 =—
=0T X 2x/2 2
1
k= —
2

y=(sin 2x)" + sin_l(\/a) —u+v

Let

=

dy _du dv
dx dx dx

u=(sin2x)* = logu = xlogsin2x

1du =2x-cot2x+logsin2x

u dx

du . X .

— =(sin2x)"[2xcot 2x+logsin 2x]

dx

dv_ 1 B

dx  J1-3x 2Jx

dy . ¥ . \/5

— =(sin2x)"[2xcot 2x +logsin 2x] + —————
dx 2Jx1-3x

OR

\/l+x2 +\/1—x2

y= tanl[\/l-i-xz —\/1—)62

J and z= cos ! x?

\/l+cosz—\/1—cosz

-1
z=cos'x¥* = x*=cosz = y= tan
x/1+cosz+\/l—cosz

zZ . Z Z
COS— — Sin — 1—tan—
y = tan”~! 2 =tan"!
cos£+sinE 1+tanE
2 2
y= tan!| tan| Z-2||=Z -2
L 4 2 4 2
dy 1
dz 2

Equation of plane passing through A, B and C is

x=3 y=2 z-1

0 -3 =0
3 1

=>x-39-0-2)T+Z-1)3=0=>9%-Ty+3z=16 ...(})

If A, B, C and D are coplanar, D must lie on (i)

2> -35+15-16=0=A=4.

(14)

|

|~

|~

NS

NS

N | =

N | =

N | =

N | =

—



65/2/S

OR
Equation of plane, perpendicular to 7i =i + ] + 3k and at a distance % from origin is
7'(f+‘;+3]€)= 4 or 7-(i+ j+3k)= L 1l
NI NI F-(i+j+3k)=4 (1 3
Any point on the line 7 = (—f —2j—3k) + A3 +4 ] +3k) is
(=1430)F + (=2+440) j+ (=3+30M)k ...(iD) 1

If this point is the point of intersection of the plane and the line then,
(14301 + (-2+4M)1+(-3+31)3=4
=>A=1 1

Hence the point of intersection is (2, 2, 0)

15. d=0b+¢= pi+qi+rk=(s+3)i+4]+2k

1
p=s+3,g=4,r=2 15
I~ .
area = §|b><c|=5\/g
]k
Exz =|s 3 4|=—100+Q2s+12)j+(s—9k %
31 =2
5100 + (25 + 122 + (s — 92 = (10/6)> =600
=>5+65+5=0=>s=-1l,p=-8, ors=5p=38 1+1
. . 1
16. LetE, : selecting bag A, E, : selecting bag B 5
A : getting 2 white and 1 red out of 3 drawn (without replacement)
1 1
- P(E) = P(E2)=E 5
p| & = —3C2'4C1:2 1
E; 7C3 35
p[A)_ G ¢ 18 |
E, cy 35
P(EZ)P[A]
) s
P(E,)P A +P(E,)P A
E, E,
118
23 3 |
112 118 5
. 7+i.7
235 235

65/2/S (15)



17.

18.

19.

65/2/S

65/2/S
Let length be x m and breadth be y m

(x = 50)(y + 50) = xy = 50x — 50y = 2500 or x — y = 50

and  (x — 10)(y = 20) = xy — 5300 = 2x + y = 550

1 -1\ x 50 X} 1 1 1) 50
2 1ly) T550) T {y) T 32 1)l550
| 1
= x=5(600)=200m, y= Z(450)=150m

“Helping the children of his village to learn” (or any other relavent value)

From the given differential equation, we can write

dx 2xe™” —y  2xlye™ -1

dy — 2ye™ 2e™
d dv
Putting i :v:>—x = V"‘yd—
y y Y
dv 2ve” —1 dv 1
vhy— = — = -
y 2e" dy 2¢e"

d
= ZJeVdv = _.[_y
2¢" +loglyl = C = 2™ +loglyl=C

The given differential equation can be written as

dy 1 2 3
&y = (DR
dr xq1) T Fbne
—Aiidx 1
. . —e X -
Here, integrating factor 1

1
Solutionis y——= I (x+1)e>dx
x+1

3x e3x

2L - wnit-S4cC
x+1 3 9

or  y= {%(X+I)Z—XTH}e3x+C(x+l)

(16)

N | =

N | =

— +1

N | =

N | =

N | =

N | =



20.

65/2/S
SECTION C

Solving y* = 6ax and x* + y* = 164>

we get x> + 6ax — 16a*> = 0
(x+8a)x—-2a)=0

x=-8a, x = 2a

21.

65/2/S

I 2\/5612
3

F/(x) = 43 — 24x% + 44x — 24

=4 — 662 + 11x — 6) = 4(x — D(x — 2)(x — 3)

ffx)=0=>x=1,x=2,x=3

The intervals are (—oo, 1), (1, 2), (2, 3), (3, =)
since f’(x) > 0 in (1, 2) and (3, =)
.~ f(x) is strictly increasing in (1, 2) U (3, )
and strictly decreasing in (-0, 1) U (2, 3)
OR
f(x) = sec x + 2 log Icos xl
f’(x) = sec x tan x — 2 tan x = tan x (sec x — 2)

f’(x) =0 = tan x = 0 or sec x = 2

T ST

S X=T, X = =
33

f7(x) = sec x tan® x + (sec x — 2) sec’ x

f7(n/3) = 6 (+ve) = f(x) is minimum at x = 7/3

f7(n) = =3 (-ve) = f(x) is maximum at x = T

f7(5m/3) = 6 (+ve) = f(x) is minimum at x = 57/3

Maximum value = f(1) = —1.

ez

2a

0

Correct Figure

[ 2 4
Required area = 2 Joa Jéa-/x dx+ Izz 164> —x* dx}

+(%\/16a2 — x> +8a%sin”!

B 2
_ 2 8\/?1 +8a2§—2a2\/§—8a2§}

+8a’ g} sq. units

Minimum value = f(nt/3) = f(5n/3) =2 -2 log 2 or 2 + log (1/4)

17)
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(b+c)®> a* bc

Let A= |(c+a) b*> ca
(a+b)2 c® ab
1 a* be
C,—>C +C,-2C, = A= (@+b°+c*)|1 b* ca
1 ¢ ab

0 a*-b> c(b-a)
R, >R -R,and R, 5 R, - R, = A= (@ +b*+c*)|0 b>—c* a(c—b)

1 c? ab

0 a+b -—
= (@ +b>+c*)a-b)b-c)|0 b+c -a

1 ¢ ab

0 a+b -—c
R, >R, —R = A= (a*+b*+c*)a-b)b-c)|0 c—-a c-a

1 ab

0 a+b -c
A= @b+ a-b)b-o)c-a)l0 1 1
1 ¢ ab

Expanding by C, to get A = (a* +b” +c*)a—b)(b—c)(c—a)(a+b+c)

OR
2 -1 3} (10 0
LetA=1IA - |2 3 1|=]0 1 0)A
3 23] (o o0 1

R,>R,-2R,= | 1 -1 -5|=[0 1 2]A

R; - R;+3R,
-1 =12 0 3 -5
I -1 -5 0 1 =2
Re©oR =0 1 13|=|1 -2 4]A
0 -1 -12 0 3 -5
R, >R, +R, I 0 8 I -1 2
R; - R;+R, = |0 1 13|=|1 2 4]A

(18)
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R, - R, -8R, 1 00 -7 -9 10
0 0 1 1 1 -1
-7 -9 10
=Al=|-12 —-15 17
1 1 -1
Total number of ways = °C, = 20
X 1 2 3 4
s 10 I3 3 1
(X): 20 20 20 20
N 10 12 9 4
X): 20 20 20 20
P 10 24 7 16
) 20 20 20 20
35 7
= YXPX)=2==
Mean = Y XP(X) 04
2 77 49 63
iance = » X°PX)—[ Y XPX) [ =—=-—=—
Variance = Y, X) [Z ( )] 20" 16 80

Let x units of F, and y units of F, be mixed

. We have Minimise cost (C) = 5x + 6y

subjectto  4x + 3y = 80
A 3x + 6y = 100
73 -
P x20,y20
O ./ 4 - X
i Correct Figure
L%+3y=8p “BA+EY =D
C(A) = 160

CB) =60+ 64 =124

C(D) = ﬂ

3

5x + 6y < 124 passes through B only

.. Minimum cost = ¥ 124

F1 = 12 units

2

F —2 units
3

19)
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Points on the lines are a, = (1, -1, 0), a, = (0, 2, -1)

and the direction of lines is 2{—}+3£

let the equation of plane through a, be

al(x=1D)+b(y+1)+c(z)=0 (1)
0, 2, -1) liesonit, .. —a+3b-c=0 ...(10)
and a, b, ¢ are DR’s of a line L to the line with DR’s 2, -1, 3

2a-b+3c=0 ...(111)

a_b_c
8 1 -5
. Equation of plane is 8(x — 1) + 1(y + 1) -5z =0

Solving (i) & (iii) we get

= 8x+y-5=7 ...(1v)

x=2 y-1_z-2
3 1
as82)+1-52)=7

For the line » since the point (2, 1, 2) lies on plane (iv)

and 3(8) + 1(1) + 5(-5)=25-25=0

*. The plane (iv) contains the given line
Let x, x, € N and f (x) = f (x,)
= 4x} +12x +15=4x3 +12x, +15

= 40 —x3) +12(x - x,) =0 = (5 —x,)(4x; +4x, +12)=0
:>x1—x2=00rx1=x2as4x1+4x2+ 12¢0,X1,X2€ N

o fisa 1l — 1 function

f: N — S is onto as co-domain = range

Hence f'is invertible.

2 2 y—6-3
Y= 4x"+12x+15=2x+3)"+6 = x = E—
-6-3
oy =¥ , YES.
2
1 \31-6-3
ey = ———=1
2
1 \87—-6-3
e = ———=3

(20)
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65/3/S
QUESTION PAPER CODE 65/3/S
EXPECTED ANSWER/VALUE POINTS

SECTION A

IAATI=IAIIATI=1A
=25

Writing or using, that given planes are parallel

d= M=2units

~ J4+9+36

la—2b1P =1 = ab=

. 7 -8
Getting AB =

IABl = -70

k2 =-8 = k=4

~43)=4a = a=-3

) ) 3 1
Getting sin 6 = ﬁ:a
23
H lab | L4 35,
ence L S
Wi B

SECTION B

LHL = lim k.sin~(x+1)=k

x—0" 2

. tanx(1—cosx)

RHL = lim ——
x—=0" X

lim
x—=0" X

tan x ) sin x/2 2_1
2412 2

1

= k==

2
(21

S | = | = D= N SIS S

N |~

|~
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8. y=(sin2x)* +sin '3x)=u+v

dy _du dv 1
dx dx dx 2
1
u=(sin2x)" = logu = xlogsin2x 2
ld—u=2x-(:ot2x+logsin2x 1
u dx
du . X . 1
— =(sin2x)"[2xcot 2x+logsin 2x] -
dx 2
1 3 1
dx  J1-3x 2Jx
dy . X . NG 1
— =(sin2x) [2xcot2x +logsin 2x| + ————— =
dx & 2/x1-3x 2
OR
2 J1_ .2
Let y= tan~! \/1+x \/1 ~_|and z=cos™ x?
\/l+x2+\/1—x2
_1 Jl+cosz —+/1—cosz
z=cos'x* = x*=cosz = y= tan 1
J1+cosz ++/1—-cos z
z .. Z Z
CcOS— —sin— 1-tan— 1 1
_ -1 2 — o] 2 - L =
y = tan = tan 5 + >
cos = +sin = 1+tan =
2 2 2
1_ T z T z 1 1
= tan |tan| ———||=——— — 4 —
Y (4 2)} 4 2 2 T2
d 1
= 2o 1
Z 2
9. d=b+¢= pi+q+rk=(s+3)i +4]+2k
1
p=s+3,g=4r=2 15
I~
area = 5Ib><c|=5\/g
i J k
Py = |s 3 4|=—100+@2s+12)] + (s—9)k %
1 =2
5100 + (25 + 122 + (s — 92 = (10/6)> =600
=58 +65+5=0=>s=-1l,p=-8, ors=5p=38 1+1

65/3/S 22)
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Let E, : selecting bag A, E, : selecting bag B

A : getting 2 white and 1 red out of 3 drawn (without replacement)

1

+ P(E) = P(Ey) =
p[A] _loto 2
E ) 7C3 35
P(A) ST L
E, cy 35
A
P(EZ)P[EJ

1 2

(3)- e
A) A A
P(EI)P(EJ +P(E,)P (Ej

w‘»—‘
W | OO

w‘»—

NN | —

N | =

u.)‘r—‘

| 00
| W

1
2
Let length be x m and breadth be y m
(x = 50)(y + 50) = xy = 50x — 50y = 2500 or x —y = 50
and (x = 10)(y — 20) = xy — 5300 = 2x + y = 550
I -1\ x 50 X 1({ 1 1Y) 50
2 1ly) T550) T (y) T 32 1)\550

= X = %(600):200m, y = %(450)2150m

“Helping the children of his village to learn” (or any other relavent value)

From the given differential equation, we can write

dx  2xe™ -y 2xlye™ -1

dy 2y 2e™
d dv
Putting — = v = — = V+y—-
y y dy
dv  2ve’ —1 dv 1
vty — = y— = —
dy 2¢" dy 2¢"

2¢" +loglyl = C = 2™ +loglyl=C

(23)
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65/3/S
13. The given differential equation can be written as

dy 2 3x 1
dx X+1 Y (x ) ¢ 2
1
Here, integrating factor = € Cen® =L 1
’ g & x+1
1
Solutionis y—— = [ (x+1)e*"dx )
x+1
3x 3x
1
Y- x-Sy cC (1
x+1 3 9 2
or { (x+1)2 x;rl} S 4 C(x+1)
14. 1 = J. log(log x) + ! dx
S (log x)’
= [ log(logx).1dx+ S dx 1
(ogx)
= log(log x)- x L fax+ | L i 2
A (log x)?
= x-log(log x) — x—J‘ -1 5 —-xdx _|_J‘ 5 dx l
log x (logx)” x (log x) 2
1
= xlog(logx)— +C —
og x 2

15. LHS = 2sin” (gj—tan (—7)
5 31
— 2tan”! (éj —tan”! (—J 1
4
1 243]- 1 1 24 1 17
= tan’ | —— |—tan (—]ztan_ (—j—ta N E—J 1
_2 7 31
16
24 17
1| 7 31 (625 _ ao!
N ( 5] (= =RHS L+
7 31

65/3/S (24)



65/3/S
OR

cos (tan™' x) = sin (cot_1 %j

_1 1 . .4
=  COs| cos = Sin| Sin g 1+1
1+ x2
1 4 L2 5 .
= = — or = —
\/1+x2 S 4
9 3
= xX*=— =x=%I- 1
16 4
N I I—sinx dx—J. (I+sinx)—2sinx
16.  Wiiting | G " (1 v sinx) sin x(1+ sin x) 1
:j 1 dx—zj L o 1
sin x 1+sinx
= J.cosecxdx—2j(llenx)dx 1
cos” x
2 1
= loglcosec x—coth—ZI (sec” x —sec xtan x) dx 5
1
= loglcosec x —cot x| —2(tan x —sec x) + C E
7. 1=[" sin“x '
. = —-————ax
0  sinx+cosx ®
n/2 sinz(n/2 —X) 72 cos®x
=j : x:j — 2 " ik ...(ii) 1
0 sin(w/2—x)+cos(m/2—x) 0  cosx+sinx
/2 1
= —dx
2 -[0 sin x + cos x !
1 n2 1 1 (w2 T
= 1= dx = sec(x——)dx 1
b T ek e
cosx\/z+smx\/§
/2
_ L log sec(x—z)+tan x—Ej 1
22 4 4|, 2
1 V241 1 1
= Io or —lo I\/§+1I —
NI I N 2

65/3/S (25)
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OR

Lo N LS| 1
I = J.O cot (I—-x+x )dX—J-O tan (m]dx

1 - 1 1
J- tan”! EadUab)) dx = j tan~" x dx + j tan_l(l —X) dx
0 I-x(1-x) 0 0

1
2_[ tan™" x dx
0

=2 (tan_1 x.x);—j; 1+xx2 a’x}

=2 xtan_]x—%logll+le}

1

0

Tt 1 T
=2|———1log2 | or ——1log?2
14 2 g } 2 g

When x = am?, we get y = xam’

2

ay* = x> = 2ayﬂ=3x2 = ﬂ:_3x

dx dx 2ay
1 ¢ | _2a am’ 2
slope of normal = ¥F— ——=F—
P 3 a2m4 3m

. . _ 2
Equation of normal is y 3 am?® = +3—(X—Clm )
m

[Full marks may be given, if only one value for point, slope and equation is derived]
Equation of plane passing through A, B and C is

x=3 y=2 z-1
1 0 -3 =0
2 3 1

>x=-39-0-2)T+Z-1)3=0=>9%-Ty+3z=16
1

If A, B, C and D are coplanar, D must lie on (i)
=0 -35+15-16=0= A =4.
OR

. . — * s 2 . 4 R
Equation of plane, perpendicular to 7 =i + j+3k and at a distance — from origin is

Jin

(G +]j+3k) 4 . .
re NiTl =\/ﬁ or 7-(i+j+3k)=4 (1)

Any point on the line 7 = (—i —2j—3k) + A3 +4] +3k) is

(=14 300 + (<2440 [+ (=3+30)k ...(ii)

(26)

N | =

NS

N | =

N | =

.1



20.

21.

(

65/3/S

Variance = X° P(X) = Y XP(X) ]

65/3/S

If this point is the point of intersection of the plane and the line then,
(14+3M)1+ (-2+4M)1+(-3+31)3=4
=>A=1

Hence the point of intersection is (2, 2, 0)

SECTION C
Total number of ways = °C, = 20

X 1 2 3 4
o 10 o 3 1
(X): 20 20 20 20
N 10 12 9 4
X): 20 20 20 20
PO 10 24 2 16
X): 20 20 20 20

35 7

= Y XPX)===

Mean = Y XP(X) 04

2_77 49 _63

20 16 80

Let x units of F, and y units of F, be mixed

.. We have Minimise cost (C) = 5x + 6y

subjectto  4x + 3y = 80
Py 3x + 6y = 100
- A
/7)’ g x20,y=20
—> X
$© : Correct Figure
246y =oD
C(A) = 160

CB) =60+ 64 =124

CD) = %

5x + 6y < 124 passes through B only

.. Minimum cost = ¥ 124

F1 = 12 units

F

2

2 .
— units
3

(27)
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(b+c)®> a* bc

Let A= |(c+a) b*> ca
(a+b)2 c® ab
1 a* be
C,—>C +C,-2C, = A= (@+b*+c*)|1 b* ca
1 ¢ ab

0 a*-b> c(b-a)
R, >R -R,and R, 5 R, - R, = A= (@ +b*+c*)|0 b>—c* a(c—b)

1 02 ab
0 a+b -—
= (@ +b>+c*)a-b)b-c)|0 b+c -a
1 2 ab

0 a+b -—c
R, >R, —R = A= (a*+b*+c*)a-b)(b-c)|0 c-a c-a

1 2 ab

0 a+b -c
A= @+ +Ha-b)b-o)c-a)|0 1 1
1 ¢ ab

Expanding by C, to get A = (a +b” +c*)a—b)(b—c)(c—a)(a+b+c)

OR
2 -1 3} (10 0
LetA=1IA - |2 3 1|=]0 1 0)A
3 23] (o o0 1

R,>R,-2R,= | 1 -1 -5|=[0 1 2]A

R; - R;+3R,
-1 =12 0 3 -5
I -1 -5 0 1 =2
ReR =10 1 13|=1 -2 4]A
0 -1 -12 0 3 -5
R, >R, +R, I 0 8 I -1 2
R; - R3+R, = |0 1 13|=|1 2 4]A

00 1) 1 1 -1

(28)
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R, >R, -8R, 100} (-7 -9 10
{R2_>R2_13R3 = |0 1 0|=|-12 -15 17|A
00 1 11 -1
-7 -9 10
S Al=[-12 15 17
I

Points on the lines are a, = (1, -1, 0), a, = (0, 2, 1)
and the direction of lines is 2§ — j+3k

let the equation of plane through a, be

a(x=1)+b(y+1)+c(z)=0 ..(3)

0, 2, -1) liesonit, .. -a+3b-c=0 ...(10)

and a, b, ¢ are DR’s of a line L to the line with DR’s 2, -1, 3

S 2a-b+3c=0 ...(1i1)
a_b_c

Solving (ii) & (iii) we get e 7 = =

.. Equation of plane is 8(x — 1) + 1(y + 1) -5z =0

= 8x+y-52=7 ...(1v)

x=2 y-1_ 2z-2
3 1
as 8(2) +1-512)=7

For the line » since the point (2, 1, 2) lies on plane (iv)

and 3(8) + 1(1) + 5(-5)=25-25=0

.. The plane (iv) contains the given line

Solving y* = 6ax and x* + y* = 164>
we get x> + 6ax — 16a* = 0

(x+8a)(x —2a)=0

x =-8a, x = 2a

65/3/S

Correct Figure

[e2 4
Required area = 2 Ioa Véar/x dx + J‘2: 16a° — x* dx}

2a

\S]

[\/g\/g%xmj

0

B 2
_2 8*/3“ +8azg—2a2\6—8a2ﬂ

_Zf T

3a’® 2 .
+8a” — | sq. units
3 3

(29)

+(%\/16a2 —x? +84%sin”!
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Let x, x, € N and f (x) = f (x,)

= 4xf +12x +15=4x3 +12x, +15
= 4 -x2) +12(x5—x) =0 = (X —x,)(4x; +4x, +12)=0

=>x, -x,=0o0rx =x,as 4x +4x, +12#0, x, x, € N

- fisa 1 — 1 function

2
f: N — S is onto as co-domain = range 1
Hence f is invertible.
5 ) y—6-3
y=4x" +12x+15=2x+3)"+6 = x = B
_ Jy—6-3
fl(y):T,yeS. 2
1 V31-6-3 1
e = )
1 V87-6-3 1
f@N =T =3 3
f'(x) = 4x° — 24x* + 44x - 24 1
1
=4 - 6x* + 1lx —6) = 4(x — D(x - 2)(x - 3) 15
1
ff ) =0=>x=1,x=2,x=3 >
The intervals are (—oo, 1), (1, 2), (2, 3), (3, =) 1
since f"(x) > 0 in (1, 2) and (3, )
- f(x) is strictly increasing in (1, 2) U (3, ) 1
and strictly decreasing in (-0, 1) U (2, 3) 1
OR
flx) = sec x + 2 log Icos xl
f’(x) = sec x tan x — 2 tan x = tan x (sec x — 2) 1
f’(x) =0 = tan x = 0 or sec x = 2
. _m5m 1
=S X=T, x = 33 5
f7(x) = sec x tan® x + (sec x — 2) sec’ x 1
f7(n/3) = 6 (+ve) = f(x) is minimum at x = 7/3
. . 1
f7(m) = -3 (-ve) = f(x) is maximum at x = T 15
f7(51/3) = 6 (+ve) = f(x) is minimum at x = 57/3
) 1
Maximum value = f(1) = —1. 5
.. 1
Minimum value = f(nt/3) = f(5n/3) =2 -2 log 2 or 2 + log (1/4) 5

(30)
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