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<Seni0r School Certificate Examination)

March 2017

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

~

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.

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. In question (s) on differential equations, constant of integration has to be written.

5. 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.

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.

8. 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.
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65/2/1

QUESTION PAPER CODE 65/2/1
EXPECTED ANSWER/VALUE POINTS

SECTION A

21 T
Io cos’ x dx = 2.[0 cos’ x dx

and 2.[: cos’ xdx =0 = L)zn cos’ x dx =0

V=57 +(127 =13

SECTION B
2AB| = 2° x |A| x |B]

=8 x (1) x 3 =-24

dv > dh dr
= nr? — =m|r"—+2r—h
Vemh= oy n( d i j

22
= 49X (D) + 142 ()] = 44 cm’/min
. Volume is increasing at the rate of 44 cm®/min

ﬂ—12'td—x—101 t
P sm,dt— (I- cos t)

sint

6
Lo = — X
5 1-cost

(0))

N | —

N | —

N | —

N | —



10.

11.

12.

65/2/1

COSX —sinXx
f'(x) =

1+ (sinx + cos x)2

1 + (sin x + cos x)* > 0, Vx eR

o1
and g<x<5:>cosx<sinx =cosx—sinx<0
. . . (m m
= f'(x) < 0 = f(x) is decreasing in (Z, 5)

Vector form: T = (21 —3]j+4k) + A(3i+4j—5k)

x-2 y+3_z-4
3 4 -5

Cartesian form:

P(A U B) = P(A) + P(B) -P(A n B)
= P(A) + P(B) — P(A) P(B) as A and B are independent events

5 0.6=04+p— (04)p

_1

=P=3

Let number of goods A = X units, number of goods B = y units
LPP is: Maximize profit, P = 40x + 50y

subject to following:

3x+y<9

_ I dx
J@72 - x+1)

. _1(X+l]
Sin +C
2

2

N | =

N | =

= o=

N | =

N | =

N | =

65/2/1



65/2/1

SECTION C
2
13. cotl cos_l( 2X2j+sin_1 ! y2
2 1+x l+y
Il . 4 2x T 1 l—y2
= cot—| ~—sin | —— |+—-—Ccos | —— 1
212 1+x 2 l+y
1 1 |
= cota[n—2tan X —2tan y] 1
I o 1
= cot E—(tan X + tan y)} 1
= tan tan_l[x+y] _ Xty 1
| 1-xy 1—xy

14. Note: Since a negative sign is missing in the question, so the equality can not be proved.
So, 4 marks may be given for genuine attempt.

OR

,_P
&
2
7~ N\
(@]
o o
N—
7\
A=
W N
AN W
N—
I
|
N
|
~ oo
|
(@) W)
N—

a+4b 2a+5b 3a+6b -7 -8 -9

= le+4d 20454 3e+6d) 2 4 6 !
1
equating and solving to geta=1,b=-2,¢c=2,d=0 15
(1 2 1
2 0 2

dy H( dy)

— 4 — 1__
15. X dx y=e¢e Ix 1

dy

- w(1-2) 1

65/2/1 3)



65/2/1

dy _ xy-y _ y(x-D .
dx x+xy x(1+vy)

=
OR

Differentiating the given expression w.r.t. X, we get

tdy _

T lex? 1
y dx 1+x°
= (l+x2)d—y =y |
dx
diff. again w.r.t. x,
2
(l+x2)d—}2]+ﬂ(2x) - Q 11
dx® dx dx 5
2
1
> (1) S x-n Y =0 1
dx dx >
dt |
16. 1= ,[—2 where e* =t 1
2+t)(4+t7) 2
N 1 1 1( t—2] 1
ow, = N 1
Q+0)@d+t>) 82+t 8l4++t? 5
! 1
| — l1og|2+t|—ilog|4+t2|+ltam—1(£j+c 1
2+t)(d+t9) 8 16 8 > >
e*dx X |
.[ X TN llog|2+ex|—i10g\4+€2x\+ltan’1 C l+e 1
2+e™)4+e) 8 16 8 > 5
17. [ %0 —xldx = [ - —nde+ [ (¢ —xydx— [ (¢ - x)dx .
—1 0 1
Sl I S N E S 1
2 4 4 2 4 2
-2 -1 0
11
T4 1
OR

@ 65/2/1



65/2/1
I= Jezxsin(3x+1)dx

2x 2X

e e 1
= sin(3x+1)-——|3 3x+1)-—d =
sin(3x+1) 2 I cos(3x+1) > X 12
2x 2x 2x
e 3 e e
= -sin(3x+1) —— 3x+1)-——| 3sin(3x+1)-—d
2 sin (3x +1) 2{cos( x+1) > I sin (3x+1) > x} 1
2x 3 2 9
= sin(3x +1) — =cos(3x +1)-e* —=I+c¢
4 4
13 e™ .
= ?I = 2 [2sin(3x+1)—3cos(3x +1)]+¢c 1
e™ . 1
=1I= T [2sin(3x+1)—3cos(3x+1)]+c )
18. Given differential equation can be written as
& _x_ 1 1
dy y 2 2
Put x L 4 !
utx—vy:>dy— ydy 5
vi dv 1 1
. S -
ydy 2¢" 2
dy 1
— = -2|e"dv —
L [Y ) !
= logly| = —2¢" +c¢ = —2¢"¥ +¢ 1
1
whenx =0, y=1=>c=2 5
/ 1
s log Jyl = 2(1 — &) )

65/2/1 (5)



19.

20.

21.

65/2/1

BC = AC-AB=i-j+k
ik
Area = ‘erfC‘ = magnitude of |3 4
1 -1 1
= |51+ j—4k]|
= /42 sq. units
Let ¢ = xf+y]'+zf<; ac=6 = 2x+y-z=6

A

il

i j k
Now, axc=b = |2 1 -l=4i-7j+k
X 'y z

= f(z+y)—j(2z+x)+l;(2y—x) = 4f_7j+12

= z+y=4,2z+x=7,2y—-x=1
Solving and getting x =3, y=2,z=2

¢ =3i+2i+2k

X can take the values 3, 4, 5, 6, 7

X: 3 4 5 6
e 224 2
(%) 12 12 12 12

_ 1 1 1 1

- 6 6 3 6

3 4 5 6

XP(X): 5 5 3 S
5 9 16 25 36
X“P(X): 5 3 3 3

(6)

N| —

N

N | =

65/2/1



65/2/1

<. Mean = £X-P(X) = % =5 1
Variance = £X?-P(X) - [ZX-P(X)]* = %— 25 = % 1
22. E, = Ghee purchased from shop X
E, = Ghee purchased from shop Y 1
A = Getting adultered ghee
1 4 6
P(E,) = P(E;) = . P(A/E)) = =, P(A/Ey) == I
2 7 11
1.6
__ 21 2t
P(E,/A) 6 1 423 1
—X—+—X—
2 11 2 7
IT part: Stringent punishment for the adultrators or any suitable measure 1
. 1
23. For correct graphs 3 lines 15
o y—4x=0 For correct shading 15
200-\
1801 Z(A) = 68,0000
160
01 Z(B) = 1,36,000
120+
100 +
801 §A(Q0,80) Z(C) = 1,28,000
601
40 . Maximum value of Z = 1,36,000 at x = 40, y = 160 1
20 1,
0 20 40 60 S0 100 120 140 160 180 200

65/2/1

)



65/2/1

SECTION D
6 0 0

24. GettingAB=[0 6 0=6l 1%
0 0 6

Given system of equations can be written as

1 -1 0]/ x 3
2 3 4ily|=|17 1
0 1 2|z 7
. _ 1 41 1
1.e.,AX=C:>X=A1C=g-BC o AB=61 = A =gB I+
. 2 2 41| 3
=g —4 2 41117
2 -1 5 (17
2
= | =1 1—
4
=>x=2,y=-1,z=4 1
> Y > 2
25. Let X}, X, € Aand f(x)) = f(x,)
X| =2  Xp;—2
= x1—3_ Xy —3 = (X, = 2)(x%, - 3) = (%, = 3)(x, = 2)
= x1x2—3x1—2x2+6=xlx2—2x1—3x2+6
= X| = X,
Hence f'is a one-one function 2
-2
Lety = x 3 fory e R — {1}
3y-2
x=y—;y¢1

y—1

~ VyeR-{l},x eR-{3}

®) 65/2/1



26.

65/2/1

65/2/1
i.e. Range of f = co-domain of f.

Hence fis onto and so bijective.

3x-2
1;x;tl

Also, f7(x) =

3x-2

X —

Now, fl(x) =4 = =4 = x=2

19
and £71(7) = "

OR
(1) (a, b) * (¢, d) = (ad + bc, bd)
Now, (¢, d) * (a, b) = (cb + da, db) = (ad + bc, bd) = (a, b) * (c, d)
= * is commutative.
(ii) [(a, b) * (¢, d)] * (e, f) = (ad + be, bd) * (e, f) = (adf + bef + bde, bdf)
(a,b) * [(c, d) * (e, ©)] = (a, b) * (cf + de, df) = (adf + bef + bde, bdf)
= * is associative.
Let (e,, €,) be the identity element of A.
= (a, b) * (e}, &) = (a, b) = (¢}, &,) * (a, b)
= (ae, + be,, be,) = (a, b) = (e;,b + e,a, e,b)
= ae, tbe,=aandbe,=b=¢ =0,¢,=1
= (0, 1) is the identity on A.

Let length of one piece be x m, then length of the other piece = (34 — x) m

—X

.. Side of square is % m then width of rectangle will be 34 m.

X

2
Now, Area (A) = (Zj + 2(

34—)()2
6

dA x 1
oA 2 34—
= & ~ g 9l

dA
— =0=>x=16
dx

®

N | —

N | —



65/2/1

d’A
also, —5 = >0 1

1 1
_+_
dx 8 9

S0, A is minimum when x = 16

.. Lengths of the two pieces are 16 m and 18 m. 1
27. Correct figure 1
. x+5
N Equation of AB : y =
41 3
1 3 1
2+ Equation of BC: y = 23 1=
2 2
1_-
Equation of AC: y =4 — 2x
0
TX+5 ° (3%
. Area (A) = _[ dx—j(4—2x)dx—j ——3jdx 1
2
1 1 2
4 = 4
2 ) 2
= l{x—+5x} —[4x—x2]1— 3L—3x} 1l
3L 2 1 L 4 ) 2
15 7
= — —1-3 = —sq.units 1
2 2 a
OR

For correct figure 1
l‘f‘E
(1,0) For correct shading

x2+yr=1 A= j.(\ll— 2—(l—x))dx 1%
0

1 2 !
[E\/l—xz +%sin_lx} — [X—X—} 2

2 0
T

1. _ 1
= Esm 1(1)—5 = (Z_%j sq.units 1

(10) 65/2/1



65/2/1

- 1
28. Here, LF. = ol Beotxdx _ —
sin” x
1 sin2x COS X
Solution is given by, = |— dx =2|— dx
! SIVER DY y(sin3x] J‘sm3x j51n2X
-2
= y3 = ——+¢
sinx  sinx
T
whenx=5,y=2:>c=4
-2
E y3 = Sinx+4 or y=—2sin2x+4sin3x
sin” x

29. Equation of the plane through the intersection of planes is
x+y+tz-1)+A2x+3y+4z-5)=0
> (1 +20x+ (1 +30)y+ (1 +40)z—- (1 +50) =0 (1)
This plane is perpendicular to x —y+z =0
1A +20) -1 A +30)+ (1 +40)=0= A = _?1
.. Equation of plane is
(x+y+z—1)—§(2x+3y+4z—5) =0=>x-z+2=0.

Vector form of plane is T - (i — 12) +2 =0

Yes, line lies on the plane as (-2, 3, 0) satisfies f-(f — 12) +2 =0 and normal to plane is
perpendicular to the given line as 1(5) + 0(4) — 1(5) =0

65/2/1 (11)

N | —



Pl

65/2/1
OR

Let PT is perpendicular to given plane.
Let p.v. of T is Bl =ai +bj +ck
"~ PT = (a-1)i+(b-3)j+(c—4)k

— — - -4
PT ||n(nromal) - azl = b13 =° " =A

>a=-2A+1,b=A+3,c=-A+4

L by = (2h+ )i+ (A +3) ]+ (—h + )k

b, liesonplane

L IE2A DI+ (M +3) ]+ (A + K] (2i+j-k) =3
=>Ar=1

p Bl = —f+4j+312

Let p.v. of P’ is ¢, = xi+yj+zk

Using section formula, ¢, = — 3i+ 53 +2k

Also, PP' = m or 2\/6

(12)

N | —

N | —

65/2/1



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

SECTION A

2n T
J. coss xdx = 2.[0 COS5 x dx
0

N | —

and 2.[: cos’ xdx =0 = L)zn cos’ x dx =0

2 2 1 1
V=57 +(127 =13 1ot

N | —

dj A P O |
WA=35 2171 5
3 3
lim (S 5X+cosxj = § = k :§ l+_
x—>0 3x 3 3
SECTION B

dy . dx 1 1
—_— = _ = _ _+_
it 12 sin t, o 10 (1- cos t) )
_ d_y 3 §>< sint 1
©odx 5 1-cost 2
dy _ 6 1
dx |, _2% 5V3 2

3
£(x) = co'sx—sinx . .

1+ (sinx + cos x)

1 + (sin x + cos x)* > 0, Vx eR

T s . . 1
and — < X<— = cosx<snx =cosxXx—smx<0 —

4 2 2

1

= f'(x) < 0 = f(x) is decreasing in (%, g) 5

(13) 65/2/2



10.

11.

12.

65/2/2

65/2/2
Vector form: T = (21 —3]j+4k) + A(3i+4j—5k)

Xx—-2 y+3_z-4
4 -5

Cartesian form;

P(A U B) = P(A) + P(B) -P(A N B)
= P(A) + P(B) — P(A) P(B) as A and B are independent events
. 0.6=04+p-(04)p

1
:>p=§

Let number of goods A = X units, number of goods B = y units
LPP is: Maximize profit, P = 40x + 50y

subject to following:

3x+y<9

_ I dx
J@7? - x+1)

. _1(X+l]
Sin +C
2

2AB| = 2° x |A| x [B|

=8 x (-1) x 3 =-24

2
= —mnr’h
v 3TC
= av _ ln[rzﬁJthrg}
dt dt dt
1 22

— X —X 2 x3-
357 [(3.5)" x3-2(3.5)(6)(2)]

(14)

| — N

N | —

N | —

N | —



65/2/2
=-49.5 cm’/min

~. Volume is decreasing at the rate of49.5 cm’®/min

SECTION C
13. X can take the values 3, 4, 5, 6, 7
X: 3 4 5 6 7
. X242 2
(X): 12 12 12 12 12
_ 1 1 1 1 1
B 6 6 3 6 6
O T T
PX): 6 6 3 6 6
PX) - 6 6 3 6 6
o Mean = £X-P(X) = % =35
160 5

Variance = £X?-P(X) - [ZX-P(X)]* = e 25 = 3

14. Given differential equation can be written as

dx X 1

dy y 2&"Y

dx
= —_— = + —_—
Put x =vy = dy vty

vy !
3 — = v—
de 2¢e"

— jd—; = —2_[evdv

= log|y| = —2¢" +¢ = —2¢"¥ +¢

(15)

N | — N | — N | —

N | —

1

65/2/2



65/2/2

1
whenx =0, y=1=c=2 )
</ 1
oo log Jyl = 2(1 — &) 5
15. E, = Ghee purchased from shop X
E, = Ghee purchased from shop Y 1
A = Getting adultered ghee
1 4 6
P(E)) = P(E,) = —, P(AEE)) = -, P(A/Ey) =— 1
2 7 11
1,6
2 2
P(E,/A) 6 1 423 1
—X—+—X—
2 11 2 7
IT part: Stringent punishment for the adultrators or any suitable measure 1
16. Let6=xf+yj+zf<;5-8=6 = 2X+y-z=6 1
]k 1
Now, axé=b = |2 1 -1=4i-7j+k 5
X 'y z
= i(z+y)-jQz+x)+kQy-x) = 4-7j+k
= z+y=4,2z+x=7,2y—-x=1 1
. . 1
Solving and getting x =3, y=2,z=2 15
¢ = 3i+2i+2k
dy X ( dy)
x—+y=¢"7|1-—
17. dx y Ix 1
dy
= xy|l-——
[1-%) 1
d Xy — x—1
LY xymy | yx-D 141

dx x+xy x(I+vy)

65/2/2 (16)



18.

65/2/2
OR

Differentiating the given expression w.r.t. X, we get
ldy 1

ydx  1+x

2

= (1+ xz)d—y =y
dx
diff. again w.r.t. x,

dzy dy dy
1+x3)—2+-2(2x) = =
(+x )dxz dx( %) dx

d’y dy
= (1+x5) =2 +2x-D=ZL =0
( )dX2 ( )dX

J.i2| x> —x |dx = J;l —(x3 —x)dx+ji)1(x3 —x)dx—J.;(x3 —x)dx

x? x4_1 x* x20 x* le
= |—_— — — +___ _—_—— —
2 4 4 2 4 2
-2 -1 0
_u
4
OR
I= [e™sin(3x+1)dx
) er e2x
= sin(3x+1)- 2 —I3cos(3x+1)- ) dx
2x 2x 2x
e ) 3 e ) e
= -sin (3x +1) — —=| cos(3x +1)- — | -3sin(3x+1)-
: (x)z{ (x4 1)~ [ Bsin(x+ 1)
X 3 w9
= sin(3x+1) —=cos(3x +1)-e”* —=I+c¢
4 4
13 e .
—1 = 2 [2sin(3x+1) —3cos(3x +1)]+¢c
er
=1I= [2sin(3x+1)—3cos(3x+1)]+c

13

17)

N

N | —

11
1+=+=
22

N | —

65/2/2
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19. Note: Since a negative sign is missing in the question, so the equality can not be proved.
So, 4 marks may be given for genuine attempt.

OR

a+4b  2a+5b  3a+6b 7 -8 -9
=~ lc+4d 2c+5d 3c+6d) | 2 4 6

equating and solving to geta=1,b=-2,¢c=2,d=0

2 3)

1 1
20. 1= [————dt where t = x*
2724+)@4+1t%)
Now, [ 1 =1{ 1 _1(t—2ﬂ
2l 2+t)d+t?) | 2[82+1) 8l4+¢?
1 1 1 N
= |—— dt = —log|2+t| ——log|4+t" |+—tan (—j+c
j(2+t)(4+t2) 16 32 16 2

2
:>.[ 2X 2 dX=L10g|2+x2|—ilog|4+x4|+itan_1 R P
2 +x2)(4+x4 16 32 16 2

65/2/2 (18)

N | =

N | =

N | —

N | —



21.

9%}
(==}
A
A

C(0, 20)
(15, 15)

X +
3y <60

A5, 5)

0  10N_20 30 40 50 60 *

22. AD = AB-DB = 3i-2j+4k

A

i
Area = | AB x AD ‘ = magnitude of |5
3

— | 14§+ j-10k |

65/2/2

For correct graphs of 3 lines

For correct shading

Z(A) = 60
Z(B) = 180
Z(C) = 180
Z(D) = 90

.. Minimum value of z is 60 when x =5,y =5

I

= /297 sq.units or 3+/33 sq.units

( 2x+74X \
2
23. LHS= tan™' l_jx
l—2x[ : 2)
1-4x
a1 2228 +4x)
1—4x% —8x> J
= tan”! ﬂ] = RHS
1-12x2

(19)

[a—

65/2/2



65/2/2
SECTION D

24. Equation of the plane through the intersection of planes is
xtyt+tz-1D+AM2x+3y+4z-5)=0
> (1 +20x+ (1 +30)y+ (1 +4A)z—- (1 +50) =0 ....(1)
This plane is perpendicular to x —y+z =0
1A +20) -1 A +30)+ (1 +40)=0= A = _?1
.. Equation of plane is

(x+y+z—1)—§(2x+3y+4z—5) =0=>x-z+2=0.

Vector form of plane is T - (f — 12) +2 =0

Yes, line lies on the plane as (-2, 3, 0) satisfies f-(f — 12) +2 =0 and normal to plane is
perpendicular to the given line as 1(5) + 0(4) — 1(5) =0

OR
P . . .
Let PT is perpendicular to given plane.
T - . — A A A
/ Let p.v. of T is b, =ai + bj+ ck
Pl

© PT = (a-D)i +(b-3)j+(c-4)k

ﬁ“||ﬁ(111‘0rnal) a_zl _ bI3 _ c—14 1

>a=-2A+1,b=A+3,c=-A+4

L by = (20 + )i+ (A +3) ]+ (L + )k

—

b, liesonplane

L IE2A 4 DI+ (M +3) ]+ (A + K] (2i+j-k) =3

=>A=1

65/2/2 (20)

N | —



65/2/2
E Bl = —f+4j+312
Let p.v. of P’ is ¢, = xi+yj+zk
Using section formula, ¢, = — 3i+ 53 +2k

Also, PP' = \/ﬁ or 2\/6

25. Correct figure

A X+5

Equation of AB : y = 3

3
Equation of BC: y = ?X -3

Equation of AC: y =4 — 2x

.. Area (A)

4 2 474
jx+5dx—j(4—2x)dx—j —X—3jdx
1

1 2

12 4 2 [3x2 4
LN P e e
3L 2 1 L 4

5 1-3 = 7 sg.units
2 2

OR

For correct figure
(1,0

(0,0) . For correct shading
J/\\
7

X2 +y?=1 A= (\/l—xz—(l—x))dx

S —_— —

1 2
[E\/l—xz +%sin_1x} - [X—X—}

2 0

. _ 1 .
= Esm 1(1)—5 = (%—%) sq.units

@D

N | —

1
I+—
2

65/2/2
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26. Let X}, X, € Aand f(x)) = f(x,)

X]—2 X,-2

= x5 x o3 = 205 -3 = (% =305 - 2)

= x1x2—3x1—2x2+6=xlx2—2x1—3x2+6
= X| = X,
Hence f'is a one-one function

Lety = x 3 fory e R — {1}

y
— =2 “.yv=x1
X l,y

~ VyeR-{l},x eR-{3}
i.e. Range of f = co-domain of f.

Hence f'is onto and so bijective.

3x -2
Also, f1(x) = x ; x =1
x—1
Now, fl(x) =4 = X=2 _4 = x=2
19
and £71(7) = o

OR
(1) (a, b) * (¢, d) = (ad + bc, bd)
Now, (c, d) * (a, b) = (cb + da, db) = (ad + bc, bd) = (a, b) * (c, d)
= * is commutative.
(ii) [(a, b) * (¢, d)] * (e, f) = (ad + be, bd) * (e, f) = (adf + bef + bde, bdf)
(a,b) * [(c, d) * (e, ©)] = (a, b) * (cf + de, df) = (adf + bef + bde, bdf)
= * is associative.
Let (e,, €,) be the identity element of A.

= (a, b) * (e}, &) = (a, b) = (¢}, &,) * (a, b)

22
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= (ae, + be,, be,) = (a, b) = (e;b + e,a, e,b)

= ae, tbe,=aandbe,=b=¢, =0,¢,=1

= (0, 1) is the identity on A. 2

Let length of one piece be x m, then length of the other piece = (34 — x) m

.. Side of square is % m then width of rectangle will be —— X m. 1
2 2
Now, Area (A) = (fj +2(34_xj |
4 6

dA x 1

— = ———(34-x 1
e 8 90t
dA
— =0=x=16 1
dx
1 dZ_A - l+l>0 1
so, A is minimum when x = 16
.. Lengths of the two pieces are 16 m and 18 m. 1
|A| =27 %0, A exist 1
A =4A,=17,A;=3
A,=-1,A,=-11,A;,=6 2

Aj3=35,A5=1,A5;=-3

4 17 3

1
A= 6 =
27 2
5 1 -3
Given system of equations can be written as AX = B where
(1 2 5) (x) ( 10) .
2 3 - z —-11

23 65/2/2
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| 4 17 3)\ 10 -1
Now,AX=B:>X=A_1B=2—7 -1 -11 6| =2|=]=2
5 1 =3)\-11 3

SLx=-l,y=-2,z=3
Given differential equation can be written as

dy
——+ycotx =2 cosx
dx

= |cotxdx i .
L.F. C'[ _ elog SINX _ inx

Solution is given by

ysinx = IZsinx cosx dx = Isin2x dx

—Ccos2x
+c
2

henx= 2 v=2 —c=>
wenx—z,y— ,:>c—2

1 3
Solution is given by ysinx = 5 cos 2x + 5 or y =cosec X +sinx

24)
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QUESTION PAPER CODE 65/2/3
EXPECTED ANSWER/VALUE POINTS

SECTION A

V=57 +(127 =13

2n T
J. coss xdx = 2.[0 COS5 x dx
0

and 2.[: cos’ xdx =0 = L)zn cos’ x dx =0

lim (Smsx+cosxj = % = k :§

x—0 3x

SECTION B

_J‘ dx
J@7? - x+1)

. _1(X+l]
Sin +C
2

Let number of goods A = X units, number of goods B = y units

LPP is: Maximize profit, P = 40x + 50y
subject to following:

3x+y<9

25)
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11.

12.
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P(A U B) = P(A) + P(B) —P(A N B)

= P(A) + P(B) — P(A) P(B) as A and B are independent events

5 0.6=04+p— (04)p
=p=

1
3

Vector form: T = (21 —3]j+4k) + A(3i+4j—5k)
x-2 y+3_z-4

Cartesian form:

4 -5
coSX —sinx
F(x) = —— .
1+ (sinx + cos X)
1 + (sin x + cos x)> > 0, Vx eR
T o1 ' '
and Z<X<E:>COSX<sz — oS X — sin x < 0
. . . (mm
= f'(x) < 0 = f(x) is decreasing in (Z, 5)
ﬂi—m 'téi—IOI t
qr _ esmt t = (1-cos t)
. dy _ 6 sint
"dx 5 1-cost
dy _ 6
dx |, _2% 53
3

2AB| = 2° x |A| x [B|
=8 x (1) x 3 =24

CSA of cylinder, A = 2nrh

(26)
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= 2x %[3.5 x (—0.4)+7(0.3)] = 4.4 cm’ /s

. CSA is increasing at the rate of 4.4 cm?/s

SECTION C
13. X can take the values 3, 4, 5, 6, 7
X: 3 4 5 6 7
. 22422
(X): 12 12 12 12 12
_ 1 1 1 1 1
B 6 6 3 6 6
B O T
PX): 6 6 3 6 6
er. 2l s 3 W
PX) - 6 6 3 6 6
o Mean = £X-P(X) = % =35
160 5

Variance = £X?-P(X) - [ZX-P(X)]* = e 25 = 3

14. Let € = xi+yj+zk; 3¢=6 = 2x+y-z=6

il

A

i j k
Now, axc=b = |2 1 -l=4i-7j+k
X 'y z

= i(z+y)-iQz+x)+kQy-x%) = 4i-7j+k

= z+y=4,2z+x=7,2y—-x=1
Solving and getting x =3, y=2,z=2
¢ = 3i+2i+2k

27
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15, [ —xldx = [ -6 —x0d+ [ o -xdx - [ -xx

x? x* x*t %2 x* X2
= [— = — +___ — |—— = —
2 4 4 2 4 2
2 -1 0
1
4
OR
I= Jezxsin(3x+1)dx
er e2x
= sin(3x+1)- 5 —I3cos(3x+1)- ) dx
2x 2x 2x
e 3 e e
= -sin(3x +1) ——=| cos(3x +1)- — | -3sin(3x+1)-—d
p SmexHl 2{ G+~ [ Bsin(Gx+ - X}
2x 3 2 9
= sin(3x +1) — =cos(Bx +1)-e* —=I+¢
4 4
13 e .
= ?I = 2 [2sin(3x+1)—3cos(3x +1)]+¢c
er
=1I= [2sin(3x+1)—3cos(3x+1)]+c

13

16. E, = Ghee purchased from shop X
E, = Ghee purchased from shop Y
A = Getting adultered ghee

1 4 6
P(E,) = P(Ey) = —, P(AE,) = =, P(A/Ey) ==

L o6
__ 2112
PEA =T 1 175
—X—+—X—=
2 11 2 7

IT part: Stringent punishment for the adultrators or any suitable measure

65/2/3 28)

11
1+=+=
22
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dt 1
17. 1= _[—2 where e* =t -
2+t)(4+t7) 2
N 1 1 1( t—2] .
ow, = —— =
Q+t)(4+t2) 82+t 84+t
t 1
Id—z = llog|2+t|—Llog|4+t2|+l‘[an_1(£j+c 1=
Q2+t)(4+t°) 8 16 8 2 2
e*dx X 1
J " e = llog]2+e"|—ilog\4+ez"\+ltanf1 A -
2+e)d+e¥) 8 16 8 2 2
dy X [ dy)
x—+y=¢"7|1-—
18. dx y dx 1
dy
= X -
(-3 1
d - -1
LY xymy | yx-D 1+1
dx x+xy x(I+vy)
OR
Differentiating the given expression w.r.t. X, we get
1 dy 1
——= = — 1
ydx  1+x
= (1+xz)d—y =y 1
dx
diff. again w.r.t. x,
2
(x) L Wiy - &Y 11
dx® dx dx 3
2
1
= (1+x2)d—§+(2x—1)ﬂ =0 =
dx dx 2

(29) 65/2/3
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19. Note: Since a negative sign is missing in the question, so the equality can not be proved.
So, 4 marks may be given for genuine attempt.

OR

a+4b  2a+5b  3a+6b 7 -8 -9
=~ lc+4d 2c+5d 3c+6d) | 2 4 6

equating and solving to geta=1,b=-2,¢c=2,d=0
1 2
X =
2 0

20. For correct graph of 2 lines

For correct shading

90
80 + Z(0)=0
70 1

VQ: Z(A) = 4200
% Z(B) = 4950
40
30 ¢ Z(C) = 4500

.. Maximum value of Z is 4950

< } } } +—> X
0 10 20 30% 56\6? at x = 30, y = 20
v
A(40, 0) 3\\ x+y=>50
%

21. Given differential equation can be written as

dy y, 1

dx X os (yj
X

65/2/3 (30)
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23.
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Puty =vx = dy = V+X£
dx dx
v 1
L VHEX— = V+
dx cosv

dx

= | cosvdv = | —
J I~
= sinv=log x| +¢

= sin(lj = log|x|+¢
X

1 _
Put x> = cos 20 = 0 = ECOS Ix?

\/Zcosze +\/2sin26J

LHS = tan”!
\/Zcos2 0 —\/2sin2 0

_1( cosO+sin0 _1(1+tan 6
tan | ——  [=tan
cos0—sin® 1—tan©

tan ! [tan (E + OD _I +0
4 4

L )
—+—cos” x“, —1<x<1 = RHS
4 2

AB = i-3j+k, AC = 3i+3j-4k

Area of AABC = %‘E XA—C‘

1 i)k
=3 magnitudeof |1 -3 1
3 3 4

3D
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_ %|9§+7}+1212|

= % 81+49+144 = %\/274 sq.units

24.

B(4, 3)

65/2/3
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SECTION D

Correct figure

Equation of AB : y = - ; >
3
Equation of BC: y = ?X -3

Equation of AC: y = 4 — 2x

.. Area (A)

}x+5

1

15
2

!
3L 2

X2

—+5Xx

OR

For correct figure

For correct shading

|

2

1

4

1

2

—[4X—X2]1 -

7
— —1-3 = —sqg.units
5 q

A= j.(\ll—xz —(l—x))dx
0

2

%sin_l(l) 1 (

2

(32)

E—l sg.units
4 2

1 2
[E\/I—xz +%sin_1x} — [ X

0

4

dx— [(4-2x)dx - |

2

3—X—:?)jdx
2
4
2
3L_3X}
2

1
1+—
2
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Let length of one piece be x m, then length of the other piece = (34 — x) m

.. Side of square is % m then width of rectangle will be —— X m. 1
2 2
Now, Area (A) = (fj +2(34_xj |
4 6
dA x 1
34—
e 8 90t :
dA
— =0=x=16 1
dx
1 dZ_A - l + l >0 1
so, A is minimum when x = 16
.. Lengths of the two pieces are 16 m and 18 m. 1

Let X}, X, € Aand f(x)) = f(x,)

X| =2  X;—-2
= X -3 x,-3 = (x; = 2)(x, = 3) = (x; = 3)(x, = 2)

= x1x2—3x1—2x2+6=xlx2—2x1—3x2+6
= X| = X,
Hence f'is a one-one function 2

2
Lety = x 3 fory e R — {1}

~ VyeR-{l},x eR-{3}

i.e. Range of f = co-domain of f.

Hence fis onto and so bijective. 2
3x-2

Also, f1(x) = x 1 ; x =1 1

- 1

Now,f‘l(x)=4:>3X 2:4 = x=2 -

x—1 2

(33) 65/2/3
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and f1(7) = % %
OR

(1) (a, b) * (¢, d) = (ad + bc, bd)

Now, (¢, d) * (a, b) = (cb + da, db) = (ad + bc, bd) = (a, b) * (c, d)

= * is commutative. 2

(i) [(a, b) * (¢, d)] * (e, f) = (ad + be, bd) * (e, f) = (adf + bef + bde, bdf)

(a,b) * [(c, d) * (e, ©)] = (a, b) * (cf + de, df) = (adf + bef + bde, bdf)

= * is associative. 2

Let (e,, €,) be the identity element of A.

= (a, b) * (e}, &) = (a, b) = (¢}, &,) * (a, b)

= (ae, + be,, be,) = (a, b) = (e;b + e,a, e,b)

= ae, tbe, =aandbe,=b=¢, =0,¢,=1

= (0, 1) is the identity on A. 2

Equation of the plane through the intersection of planes is

xtyt+tz-1D+AM2x+3y+4z-5)=0 1

> (1 +20x+ (1 +30)y+ (1 +4M)z—-(1+50) =0 ....(i)

This plane is perpendicular to x —y+z =0

.'.1(1+27»)—1(1+37»)+1(1+47»)=0:>7»=_?l 2

.. Equation of plane is

(X+y+Z—D—%QX+3y+4Z—$==0:>x—z-#2=0. 1

Vector form of plane is T - (f — 12) +2 =0 1

Yes, line lies on the plane as (-2, 3, 0) satisfies f-(f — 12) +2 =0 and normal to plane is

perpendicular to the given line as 1(5) + 0(4) — 1(5) =0 1

(34)
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OR
P Let PT is perpendicular to given plane.
i T.g Let p.v. of T is Blzaf+bj+cf<
P’ 5 PT = (a—Di+(b-23)j+(c—4)k
PT || (nromal) - a—zl = bI?’ = 0_14 =2

>a=-2A+1,b=A+3,c=-A+4

L by = (2h+ )i+ (A +3) ]+ (L + )k

—

b, liesonplane
L IE2A 4D+ (M +3) ]+ (A + K] (2i+j-k) =3

=>A=1

—

b = —f+4j+312
Let p.v. of P’ is ¢ = xi+yj+zk
Using section formula, ¢, = — 3i+ 53 +2k

Also, PP' = m or 2\/6
28. |A| =110, A will exist
Ay =7 Ay =2, Ay =-6
Ap=-2, Ap=1 Ay =3

A =4 Ay=2, Ay=5

| 7 2 -6
Al=—l-=2 1 3

11
-4 2 5

(35)
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Given sysem of equations can be written as AX = B, where

1 2 0 X 10
A=[2 1 3[,X=|y|.B=|38
0 2 1 z 7
. 7 2 —-6)\(10
X=A‘1B=ﬁ—2 1 -3 8
-4 2 5)\7

4

- -3

1

wx=4y=-3,z=1
29. Given differential equation can be written as

-1
dX X etan y

— —
dy 1+y2 1+y2

fo
-1
IF = e 1+y2 :etan y

Solution is given by

—1 -1

tan” 'y 2tan” "y
-1 C tan_ly ©
Xetan y — .[ 7 X e dy:J. 5 dy
I+y I+y
2tan”! y
tan_ly c
= Xxe = > t+c

1
whenx=1,y=0:>c=5

L Iy 1 -1y 1 1 -1 —tan~!
<. Solution is given by xe™" ¥ zaezm y+5 or Xza(etan Ype )

65/2/3 (36)
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