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. The Board permits candidates to obtain photocopy of the Answer Book on request in an RTT application and also separately

/ General Instructions: \

You are aware that evaluation is the most important process in the actual and correct assessment of the candidates. A small
mistake in evaluation may lead to serious problems which may affect the future of the candidates, education system and
teaching profession. To avoid mistakes, it is requested that before starting evaluation, you must read and understand the
spot evaluation guidelines carefully. Evaluation is a 10-12 days mission for all of us. Hence, it is necessary that you put in
your best efforts in this process.

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. However,
while evaluating, answers which are based on latest information or knowledge and/or are innovative, they may be assessed
for their correctness otherwise and marks be awarded to them.

The Head-Examiner must go through the first five answer books evaluated by each evaluator on the first day, to ensure that
evaluation has been carried out as per the instructions given in the Marking Scheme. The remaining answer books meant for
evaluation shall be given only after ensuring that there is no significant variation in the marking of individual evaluators.

If a question has parts, please award marks on the right-hand side for each part. Marks awarded for different parts of the
question should then be totaled up and written in the left-hand margin and encircled.

If a question does not have any parts, marks must be awarded in the left hand margin and encircled.

If a student has attempted an extra question, answer of the question deserving more marks should be retained and the other
answer scored out.

No marks to be deducted for the cumulative effect of an error. It should be penalized only once.
A full scale of marks O to 100 has to be used. Please do not hesitate to award full marks if the answer deserves it.

Every examiner has to necessarily do evaluation work for full working hours i.e. 8 hours every day and evaluate 25 answer
books per day.

Ensure that you do not make the following common types of errors committed by the Examiner in the past:-

e Leaving answer or part thereof unassessed in an answer book.

e Giving more marks for an answer than assigned to it.

e Wrong transfer of marks from the inside pages of the answer book to the title page.

e  Wrong question wise totaling on the title page.

e  Wrong totaling of marks of the two columns on the title page.

e  Wrong grand total.

e Marks in words and figures not tallying.

e Wrong transfer of marks from the answer book to online award list.

e Answers marked as correct, but marks not awarded. (Ensure that the right tick mark is correctly and clearly indicated. It
should merely be a line. Same is with the X for incorrect answer.)

e Half or a part of answer marked correct and the rest as wrong, but no marks awarded.

While evaluating the answer books if the answer is found to be totally incorrect, it should be marked as (X) and awarded zero

(0) Marks.

Any unassessed portion, non-carrying over of marks to the title page, or totaling error detected by the candidate shall

damage the prestige of all the personnel engaged in the evaluation work as also of the Board. Hence, in order to uphold the

prestige of all concerned, it is again reiterated that the instructions be followed meticulously and judiciously.

The Examiners should acquaint themselves with the guidelines given in the Guidelines for spot Evaluation before starting the

actual evaluation.

Every Examiner shall also ensure that all the answers are evaluated, marks carried over to the title page, correctly totaled and

written in figures and words.

as a part of the re-evaluation process on payment of the processing charges. /
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QUESTION PAPER CODE 65/1/1
EXPECTED ANSWER/VALUE POINTS
SECTION A

AB = 2I = |ABI = 21l = |Al - [BI = 21|
= 2xBl=8=IBl=4
(fof) x)=f(x+1)=x+2
- (fof)x) = 1
order = 2, degree = 1

d.c.’s = <cos 90°, cos 135°, cos 45°>

— <0’_L L>

V272
OR
T =(3i+4j+5k)+A(2i+2j—3K)
SECTION B
Asa,be R=abe R=ab+ 1€ R = a*b e R = * is binary.
For associative (a*b)*c=(ab+1)*c=(ab+1)c+1=abc+c+1
also, a*(b*c)=a*(bc+1)=a.(bc+1)+1=abc+a+1

In general (a*b)*c # a*(b*c) = * is not associative.
-6 6 0 10 0 -10 0 0 O

2A - + =
9 3 12 35 5 30 0 00

A [B 305
= 27213 -1 -9
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N | =

N | =

N | =



65/1/1

7. Puttan x = t = sec’x dx = dt %
sec” X dt 2
1= —dxzj.—:loglt+ t“+41+C 1
Vtan? x +4 Vi2 +4
= logltan x + tan” x +4 1+ C %
8. Let I:J.\/I—sinZde
) ) T T
= I(smx—cosx)dx as sin X > cos X when XE(Z,EJ 1
=—cos X —sinx + C 1
OR
1= j sin”!(2x).1dx
= x.sin_l(2x)—J-2—X dx 1
V1-4x2
= x.sin_1(2x)+ljidx=xsin_1(2x)+l.\/1—4xz +C 1
47 J1-4x? 2
’ 2x y,_zy 1
9, y=be"+2y=b= 3 l
e 2
differentiating again
2X ” ’ ’ 2xX
e .(y'=2y) - (y' —2y).2x"" _
2x2 =0 1
™)
gy aay=0 or Y 4% 490 !
=Y y 4y x> dx y >
10. Givenla+bl=1
As a+bP +1a-bP=2014F +1b ) 1

= 1+l1da-blP=2(1+1)

) 65/1/1



11.

12.

13.
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= la-blP=3 = 1a-bI=+3

OR
2 3 1]
[a b ¢l=|1 -2 1
3 1 2
= 30

A={2,4,6}, B={1,2,3}, AnB={2}

1 1 1
Now, P(A)=—, P(B)=—, P(ANB)=—
(A) 2 (B) > ( ) 5
P(A)XP(B) = +x1 =L 2 P(A AB)
as 270 4

= A and B are not independent.

Let X: getting an odd number

1 1
= = =6
p=5,4d=5,n
6
1 3
N PX=5=°C.|=-| ==
(i) PX=5) 5(2} 32
1 63
i) P(X<5)=1-P(X=6)=1-—=—
(i) P( ) ( ) 61 64
OR

k+2k+3k=1

1
k==
=~ "6

Clearly a<aVae R= (a,a)e R = R is reflexive.

For transitive:

Let (a, b)e Rand (b,c) e R,a,b,ce R

©)

N | —

N | =

N | =

N | —



65/1/1
= a<bandb<c=asc=(ac)e R
= R is transitive.
For non-symmetric:

Leta=1,b=2As1<2=(1,2)e Rbut 2£1=(2,1) £R

= R is non-symmetric.

OR
For one-one. Let X5 X, € N.
f(x)) = f(x) = x +x, + | =x. +x, + |
= X, X)) X, +x,+1)=0
=X, =X, a X, +X,+1#0 (" xp, X, € N)

= f is one-one.

For not onto.

fory =1 € N, there is no x € N for which f(x) = 1

2
1 3
Forf_lzy:f(x):yzxz+x+ |l =>y= (x+§j +Z
4y-3-1
= X=4——
2
J4y-3-1 Va4x-3-1
f_1(}’) = YT or fl(x) = XT

4t PXFOX )T
) 1-(4x)(6%) ] 4

10X 2
— 1= 24x2+10x—1=0
= 1-24x2
1 1
X=— or ——
12 2

@

65/1/1
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16.
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1

1 . . .
as x = 5 does not satisfy the given equation, so X = —=

12

a’+2a 2a+1 1
LHS = | 2a+1 a+2 1
3 301

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

a’-1 a-1 0
2(a—1) a—-1 0
3 301

a+1 1 O
@-1D% 2 10
3 31

Expanding along C;,

= (a-1%.(a—-1)=(a—1)° =RHS.

log(x2 + y2) =2tan”' (Xj

X

differentiating both sides w.r.t. X,

dx X—y

Letu=xy,V=yx.Thenu—V=ab

®)

N | =



17.

18.
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aw_a 1 1
= dx dx (D)
Now, log u =y.logx
1 du 1 dy du y dyj
——=y-—+logx-— = —=x"| Z+logx-—
= u dx Y X 8 dx dx (x 8 dx -(2) I
Again,logv=x"-logy
= l-Q:x-l-ﬂ+logy-1:>d—v=yX §ﬂ+logy ...(3) 1
v dx y dx dx y dx

From (1), (2) and (3)

x” (lﬂogxﬂj—yx (iﬂﬂogyj:O
X dx y dx

N | =

X _ eyl
_, dy _y -logy-x Y
dx  x¥-logx—y*" -x

N | =

y= (sin_1 x)2

= y'=2-sin”' x- -
1-x

= J1-x% -y’ =2sin"'x

” 7 1 2
= \V1-x2-y'+y = (2%)= -
2V1-x 1-x

2
= (l—xz)-y”—xy’:2 or (l—xz)-d—y—xj—y—ZZO. 1

Let the point of contact be P(x, y )

dy 3
dx 2/3x-2 (slope of tangent)
= m, = dY} __ 3 |
1= [ —
dx Gy 243%=2

(6) 65/1/1



65/1/1

also, slope of given line =2 = m,

41
m =m, = X = 4_8 1
1
when x; :ﬂ,y1 = ﬂ_z :g p(ﬂ’éj 1
48 16 4 48 4 2
) ) 3 41
Equation of tangent is: y——=2| x ——
d eI Y=y ( 48j
= 48x — 24y = 23 1
and, Equation of normal is: y—éz_—l X — 41
4 2 48
1
= 48x + 96y = 113 5
19. I:J' 2?>X+5 __J' 22X+3 _J' 2 1
X +3x—18 +3x— 18 +3x— 18
2x + 1 1
=_.[ 2 - 3 _I 2 > dx 1
+3x — 18 2 3 9
X+ | —| =
2 2
3 2 1 x-3
= —loglx“+3x—-181+—1lo +C
=g osn T 18 %x+6 I+l
20. Let Izjf(a—x)dx
1
Puta—-x=t= —dx =dt 5
0 a a 1
I:—J.f(t) dt:J.f(t) dt:jf(x) dx 5
a 0 0

II part.

% xsinx
=]
0l+cos X

65/1/1 @)
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n(n—x)-sinx

= I= 5 dx
0 1+cos”x
sin X 1
= 2l = 1=
J‘1+cos X 2

Put cos x =t = —sinx dx = dt

-1 1
T T
- I:_?J’ 1+t 2 J;

2

e L 1
= Ttan " t], = 2 12

[ 2
Writing —- dy u LA 1+(yj 1
dx X X X 2
P vx:ﬂ v+xd—V 1
ut y= dx dx >

. . . dv [
Differential equation becomes v + x . =v+V1+v?
X

- _[ dv :Id_x 1
V1+v2 X

V+\/1+V2

= V+\/1+V2 =CcX = y+\/xz+y2 =cx?

= log =loglx|+logc 1

whenx=1,y=0=c=1 %
1
Loyt /x2+y2:x2 !
OR
2
Given equation is d_y+ 2x2 y= ax 5 %
dx I+x 1+x

@® 65/1/1
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23.
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2X
J 5 dx 2
ILEF = e X" =1+x

Solution is given by,

y-(+x) =]

-(1+x2)c1x:j4x2 dx

4x?
+x2

1

3
= y-(l+x2):4%+c

whenx =0, y=0=c¢=0

4x3 4x3
(A+xH =" or y=———
Y 3 Y 31+ x2)

AB=i+dik
CD =-2i-8j+2k
Let required angle be 0.

Then cos0 = é_,B'CD 2-32-2_

- =1
IABIICDI /1872

=0=180° or =«

Since ® = T so AB and CD are collinear.

z-3 x—-1 y-5 z-6

= and = =

2
)
7
As lines are perpendicular,

(=3) (_T%j + (%) M) +2(-5=0=>A=7

. ) x—1
Given lines are: 3 =

So, lines are

X—lzy—2:x—3 and x—lzy—Szz—6
-3 1 2 -3 1 -5

®

SR N | =

N | —

N | —

N | =

N | —



65/1/1

Xp=Xp Y2=Y1 Zp=z| |03 3

Consider A=| a, b, ¢ [=]F3 1 2|=-63 1
as A # 0 = lines are not intersecting. %
SECTION D
24. 1Al=4#0 = A exists. 1
-2 0 2
adjA=| 5 2 -1 2
1 2 -1
. . -2 0 2
1
AT =—adjA=—| 5 2 -1 =
[Al 4 2
1 2 -1
X 6
Given system of equations can be written as AX =B where X =|y |,B=| 7
zZ 12
~X=A"-B 1
. -2 0 216 3
= Z 5 —2 —1 7 = 1 1
1 2 -1}|]12 2
1
=x=3,y=1,z=2 >
OR
A=1A
1 2 =2 1 00
=|-1 3 0(=|0 1 0|-A 1
0 -2 1 0 0 1

(10) 65/1/1
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R, >R, +R,
1 2 =21 [1 00
=10 5 =2|=/1 1 0|-A
0 -2 1 0 0 1
R2—>&
5
1 2 =2 1 0 0
= |0 1 =2/5|=|1/5 1/5 0|-A
0 2 1 0 0 1

R, > R, -2R,,R; — R;+ 2R,

(1 0 -6/5| [3/5 -2/5 0
=10 1 =2/5|=|1/5 1/5 O0|-A
0 0 1/5] [2/5 2/5 1
R; — 5R;
(1 0 —6/5] [3/5 =2/5 0
= |0 1 =2/5(=|1/5 1/5 0|-A
0 0 1 2 2 5

R, >R, +§R3, R, >R, +§R3

0 3
0=|1
1 2

(1)



B(4,7)

C(6, 2)

65/1/1
V = 2xy = 2xy = 8 (given)

4
:>y:;

Now, cost, C =70xy + 45 x 2 x (2x + 2y)

Ol =NwWHNOOO
Pt
I’\)_————————

w4+

Af————e
o+

o 4—-

~ 4

Y

= 280+180X+E
X
9C_ g 720
dx X2
£=O:>x=2m 1
2
2
M0 1505 0ax =2 .
2
X
. 1
= Cis minimum at X = 2m. 3
1
Minimum cost = 280+180(2)+% =3 1,000 5
Correct Figure 1

Equation of AB:y=x+3

Equation of BC:y = % +17

Equation of AC:y = %ix + %

° € —5x ¢(-3x 13 |
Required Area = [ (x+3) dx+I(T+l7jdx _I(T+?j dx 1=
2 4

5 2
24T 2 6 r 4.2 6
J[ DTN gy | | XX 11
2 2 4 A 8 2 5 2
1
=7 3

12) 65/1/1



65/1/1

OR
1 (44) Correct Figure 1
Given circle x> —8x +y* =0
©, 0) (4,0) (8,0) or (x—4)% +y? =47
Point of intersection (0, 0) and (4, 4) 1
4 8 )
\ Required Area = j 2Wx dx + j J42 —(x—4) dx 15
0 4
4 5,1 [x—-4 16 x—4\T
= {—xm} + —\/16—(x—4)2+—sin_1£ j 11
3 0 2 2 4 )], 2
= (475 + 2) 1
3
x—2 y-2 z+1
27. Equation of planeis | 1 2 3 (=0 2
5 -2 7
=5x+2y-32=17 (Cartesian equation) 1
Vector equation is f.(5§+ 2] - 31A<) =17 1

Equation of required parallel plane is

F(51+2)-3k)=(4i +3j+ k) (51 + 2j - 3k) 1

= 7-(51+2j-3k)=23 1
OR

Let required plane be a(x + 1) + b(y = 3) + c(z+4) =0 (1) 1

Plane contains the given line, so it will also contain the point (1, 1, 0).
So,2a-2b+4c=0 or a—-b+2c=0 ..(2) 1
Also,a+2b—-c=0 ..(3) 1

65/1/1 13)



28.
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From (2) and (3),

a_b_c
-3 3 3
. Required plane is -3(x + 1) + 3(y = 3) + 3(z + 4) =

SoX+y+z=0
Also vector equation is: T.(—-i+j+k)=0

|-2+1+4]|

Length of perpendicular from (2, 1, 4) =

Let E, :itemis produced by A
E, :itemis produced by B
E; :itemis produced by C
A :defective item is found.

P(El):SO—O P(Ez)— 3 P(E 3)—120%
P(A/El):L,P(A/Ez)zi,P(AIE3)=L
100 100 100
50 1
P(E, | A) = 100”100

50 1 305 20 7
X + X + X
100 100 100 100 100 100

S
34

(14)

Je s e

65/1/1
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29, Let number of items produced of model A be x and that
of model B be y.
LPP is:
Maximize, profit z = 15x + 10y 1
” subject to
5 L 2x +y<5@) ie., 2x+y<40
w0 2x +3y<10(8) i.e., 2x+3y<80 2
x20,y=20
‘W.
B<O, %) Correct Figure 2
20 Corner point z = 15x + 10y
104
A(20, 0) 300
X
0
80
B(O, —j 800 _ 266.6 1
3 3 2
C(10, 20) 350 <~ maximum
Maximum profit =X 350
1
when x = 10, y = 20. 5

If a student has interpreted the language of the question in a different way, then the LPP will be of the type:

Maximise profit z =15x + 10y

Subject to 2x +y <8
2x + 3y <8
x20,y20

This is be accepted and marks may be given accordingly.

65/1/1 1s5)



65/1/2

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

SECTION A
der = 2, degree = | S
order = 2, degree = D)
1
(fog) (x) = f(x - 7) = x !
d 1
—[(fog)(x)]=1 L
= —l(fog)(x)] :
2+y 6 | |5 6 1
1 2x+2| |1 8 2
1
=>x=3,y=3 L x-y=0 5
d.c.’s = <cos 90°, cos 135°, cos 45°> %
1 1 1
= <09__9_> —
NG 2
OR
T = (31 +4j+5k) + A2 + 2] 3K) 1
SECTION B

Asa,be R=abe R=ab+ 1€ R = a*be R= *is binary. 1

For associative (a*b)*c=(ab+1)*c=(ab+1)c+1=abc+c+1

also, a*(b*c)=a*(bc+1)=a.(bc+1)+1=abc+a+1
In general (a*b)*c # a*(b*c) = * is not associative. 1
5 -1 2
A*=|9 2 5 1
0o -1 2

(16) 65/1/2
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65/1/2

5 -1 2 10 0 5] [-5 -1 -3
A?-5A=|9 -2 5 |-|10 5 15|=|-1 -7 -10
0 -1 2| |5 =5 0| |-5 4 =

Let I:J-\/I—sinZX dx

. . I8
= I(smx—cos x)dx assinX >cosx when x e (Z 5

=—cos X —sin x + C

OR

Izjsm‘kzx)ldx

2X

-1

x.sin~ (2X)— | ———dx

j\/1—4x2

dxzxsm_%2xrkéﬁl—4x2+C

_ 1 —8x

-1

x.sin 2X)+— | —
41\/1—4x2

y -2y

er

’

y=beX +2y=b=

differentiating again

eZX .(y//_ 2y/) _ (y/ _ ZY).2X2X _

”—4y' +4y=0 or ﬁ_4d_y+4 =0
=7 R dx?  dx Y
Let X: getting an odd number

1 1

=, =, n:6
P 2 a 2
6
1 3
) P(X=5=°C|=| ==
(i) P( ) s(j %
1 63
i) P(X<5)=1-PX=6)=1-—=—
(ii) P( ) ( ) i

a7)

N | —

N | —

N | =

N | =



65/1/2
OR
k+2k+3k=1

1
k=—
= 7%

10. A=1{2,4,6}), B={1,2,3}, AnB = (2}

1 1 1
Now, P(A)=—, P(B)=—, PIANnB)=—
(A) > (B) > ( ) p

1 1 1
P(A)XP(B)=—x—=—%#P(ANB
as P(A)XP(B) > %57 ( )

= A and B are not independent.

11. Givenla+bl=1
As 1A+bP +1a-bP=2014P +1b1%)
= 1+1a-bP=201+1)

= [A-bP=3 = 1a-bl=+3

OR
2 3 1]
[a b ¢l=|1 -2 1
3 1 2
=30

12.

2 2
tan” x.sec” x
I=J‘ dx

1—(tan® x)*

1 dt
Put tan3X:t:>I:—'[

391-¢2
3
- llog 1+_t +C:llog w +C
6 1-t 6 1—tan’ x

(18)

N | —

N | —

65/1/2



65/1/2

SECTION C

13.  tan”! —2X+3X _I
) 1-2x)(3x) ) 4

X - —tanr=1 = 6x>+5x-1=0
1-6x

x=-1 or x—l
= 6

as x = —1 does not satisfy the given equation,

1
.X—6

14. log(x2 + y2) =2tan"' (Xj
X

differentiating both sides w.r.t. X,

2 2

X"ty

dy 1 'dx
2x 42y |=2. :
( ydxj 2

d dy x+
= x+y)=(x-y ==
dx dx x-y
OR
Letu=xy,V=y".Thenu—V=ab
du_dv 0 1
= ax dx ()
Now, log u = y.logx
1 du 1 dy du y dyj
——=y-—+logx-— = —=x"| Z+logx-—
= U dx Y X 8 dx dx (x 8 dx -(2)

65/1/2 19

N | =



15.

16.

65/1/2

Again, logv=x"-logy

From (1), (2) and (3)

x” (l+logxﬂj—yX [Eﬂﬂog yj=0
X dx y dx

X R
_, dy _y -logy-x Y
dx  x¥-logx—y*~

3x+5 2x+3
=227 gx=2 -
Jxz+3x—18 j X2 +3x — 18 j 2+3x 18
2X + 1 1
_ —j S - L
Taxo18 2 3 9
X PR — JE—
2 2
_ 3logix® +3x 181+ log X3 4 C
2 18 “|x+6

Let I:J.f(a—x) dx
Puta—-x=t= —dx =dt

Iz—Tf(t) dt:jl.f(t) dt:}f(x) dx
a 0 0

II part.

% xsinx
=]
0l+cos X

n(n—x)-sinx

1+cos? x

= I= dx

0

(20)

N | —

N | =

1+1

N | =

N | =

65/1/2
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18.

65/1/2

T .
- 8in X
= ZI:I—2dx
O1+cos X

Put cos x =t = —sinx dx = dt

-1

= I:—E'j

2

1
dt :£x2>< dt

1+t 2 o 1+t

2

_ T
= T[tan 1t](l) =—
4

—_—

AB=i+4j-k
CD =-2i-8j+2k
Let required angle be 6.

Then cos0= ﬁB-CD 2-32-2_

65/1/2

IABIICDI 1872

= 0=180° or &

Since ® = T so AB and CD are collinear.

a+b+c —C -b
LHS = —C at+b+c —-a
-b -a at+b+c

C,—>C,+(C,C; - C+C

a+b+c a+b a+c
=| -c a+b —(a+c¢)
-b —(a+b) (a+c¢)

a+b+c 1 1
=(a+b)(a+c)| -—c 1 -1
-b -1 1

2D

N | =

N | =

N | —
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20.
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C; =>C5+C,
a+b+c 1 2
=(a+b)(a+c)| -c 1 0 1
-b -1 0
=2(a+b)(b+c)(c+a)=RHS. 1
2
X . Kt 1 cos” t
—=-—sint+ x(sec —x—j: - 1
dt tan - 2 2 sint
d—y:cost 1
dt 2
2 2
RN '] R |
dt d® |« 2
4
dy _dy/dt ot 1
dx dx/dt 2
2
d—zzseczt-i:secd't-sint
dx dx
q2
_32/ =22 1
dx” | =
4
Clearly a<aVae R = (a,a)e R = R isreflexive. 1
For transitive:
Let (a,b)e Rand (b,c) e R,a,b,ce R
= a<bandb<c=as<c=(ac)eR
. .. 1
= R is transitive. 1 5
For non-symmetric:
Leta=1,b=2As1<2=(1,2)e Rbut 2£1=(2,1) £R
. . 1
= R is non-symmetric. 1 >

(22) 65/1/2
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65/1/2

65/1/2
OR
For one-one. Let Xy, X, € N.
f(x) = f(x,) = X12 +x, +1= x22 +X, + 1
= X, X)) X, +x,+1)=0
=X, =X, a X;+X,+1#0
= f is one-one.

For not onto.

fory =1 € N, there is no x € N for which f(x) = 1

2
1
Forf_l:y:f(x):y:x2+x+1:>y:(x+§j

CJay-3-1
2

JAy—3-1 Jax—3-1
- () = yT or £71(x) = XT

= X

Let the point of contact be P(x, y,)

dy 3

dx  23x-2 (slope of tangent)
d 3
dx (x1> y1) 2 ?’Xl_2

also, slope of given line =2 =m,

41
48

when xlzﬂ,ylz /ﬂ—ZZE - P ﬂ,g
48 16 4 48 4

Equation of tangent is: y —% = Z(X 41}

m1=m2:>X1=

48

23)

3
+_
4

S Xp, X, € N)

N | =



65/1/2
= 48x — 24y = 23 1

and, Equation of normal is: y — % = _—l(x - 41)

27 48
= 48x + 96y = 113 %
2,2 2
Wiiting & YFNXTHYT _y 1+(z) 1
dx X X X 2
Put —vx:ﬂ—v+xd—v 1
uty dx dx 2
Differential equation becomes v + x j_v =v+V1+v?
X
- e |
1+v? X
= log v+ v =loglx|+logc 1
= veVl+vi =cx = y+\/xz+y2 =cx?
whenx=1,y=0=c=1 %
1
Cy+yxiHyt =x? >
OR
2
1
Given equation is ﬂ+ 2x2 y= 4x 5 >
dx 1+x 1+x
2x
dx
LF = ej1+x2 =1+x> 1
Solution is given by,
y.(1+x2)—j e -(1+x2)dx—j4x2 dx 1
1+x°

(24) 65/1/2



23.

24.

65/1/2

65/1/2
3

= y-(1+x2):4%+c

whenx =0, y=0=c¢=0

4x3 4x3
(+x*)=—— or y=—
Y 3 Y 3(1+ x2)

. . x—1
Given lines are: 3 =

As lines are perpendicular,

(=3) (_—37“} + (&j ) +2(-5)=0=>A=7
7 7
So, lines are

X—lzy—2:x—3 and X—lzy—5:z—6
-3 1 2 -3 1 -5

Xo=X; Ya=Y1 Zp—z| |0 3 3
Consider A=| a b, ¢ |=[-3 1 2|=-63

as A # 0 = lines are not intersecting.

SECTION D
Correct Figure

rr=x>+R?

«— T —>

Now, V= %RRZH

2

%n(r2 - xz)(r +X)

%n(r + x)2 (r—x)

(25)

N | — N | =

N | =

N | =

N | =
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dv 1 2
—=—"7| (r+x)" (=) +(r—x).2(r+x
=31 407 D+ -0 204 )
1
= gn(r+x) (r-3x) 1
d—V:O:>X:—r or x =~ 1
dx 3 P
(Rejected)
d’v 1
—2=—n[(r+x)(—3)+(r—3x)]=—TEH<0 1
dx* 3
r
= V is maximum when X = 3
H=r+x= 33 5
Maxi | A\ ln r+£ 2 r—£ —Qnﬁ 1
aximum volume V = 7 3 3”81
Al = -1 # 0 = A exists. 1
0o -1 2
adjA=|2 -9 23 2
I =5 13
. 0O 1 =2
. 1
Al= —-adjA=|-2 9 -23 2
Al 2
-1 5 -13
X 11
Given system of equations can be written as AX =B where X=|y|,B=| -5
z -3
Now, X = A™'B 1
0 1 =211 1
=2 9 23||-5|=|2 1
-1 5 -13||-3 3

(26) 65/1/2
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=>x=1y=2,z2=3

OR
A=1A
-1 1 2] [1 0 O
=1 2 3(=0 1 O-A
_3 1 0 0 1
R, <R,
1 2 3 010
=|-11 2|=|{1 0 O|-A
_3 1 1 0 01
1 2 3 0O 1 O
=0 3 5i|=|(1 1 O|-A
0O -5 -8 0 -3 1
R2—>&
3
1 2 3 0 1 0
=10 1 5/3|=|1/3 1/3 0]|-A

0 -5 -8 0 -3 1

R, >R, -2R,,R; - R; +5R,

1 0 -1/3] [=2/3 1/3 0
=10 1 53 |=|1/3 1/3 0|-A
0 0 13 5/3 —4/3 1
R; — 3R,

1 0 -1/3] [-2/3 1/3 0
=10 1 5/3|=|1/3 1/3 0|-A

00 1 5 -4 3
R1—>R1+%R3,R2+R2—§R3
1 00] [1 -1 1
=10 1 0|=|-8 7 -5|-A
00 1| |5 —4 3

65/1/2

27

N | —

p—



26.

27.

65/1/2

1 -1 1
- A'=|-8 7 -5
5 —4 3

Let E,; :itemis produced by A
E, :itemis produced by B

E; :itemis produced by C
A :defective item is found.
50 30 20
PE)=—,PE,)=—,PE;) =—
(Ep) 100 (Ey) 100 (E3) 100
1 5 7

P(A/E,)=—,P(A/E,)=—,P(AIE;)=—
( ) 100 ( 2) 100 ( 3) 100

50 1

Xi

_ 100" 100
P(E14)= 50 1 30 5 20 7
X X X

+ +
100 100 100 100 100 100

_ 2
T 34

Xx—2 y—-2 z+l1
Equation of plane is | 1 2 3 1=0
5 -2 7

= 5x+2y-3z2=17 (Cartesian equation)
Vector equation is T.(5i+2j—3k) =17
Equation of required parallel plane is

F(51+2)-3k)=(4i +3j+ k) (51 + 2j - 3k)
= T-(5+2j-3k)=23

OR

Let required plane be a(x + 1) + b(y = 3) + c(z+4) =0 (1)
Plane contains the given line, so it will also contain the point (1, 1, 0).

So,2a-2b+4c=0 or a—-b+2c=0 ..(2)
Also,a+2b—-c=0 ..(3)

(28)

65/1/2



From (2) and (3),

b
3

2 ¢
-3 3

65/1/2

.. Required plane is -3(x + 1) + 3(y = 3) +3(z+4) =0

SoX+y+z=0

Also vector equation is: T.(—-i+j+k)=0

[-2+1+4]

Length of perpendicular from (2, 1, 4) = =/3

28. B(4,7)

T T T T el

@)
4 =
RS
N
X

QMo LA

‘>

w

~
o4+
for i D
~

65/1/2

JED2 412412

Correct Figure

Equation of AB:y=x+3

Equation of BC:y = _STX +17

Equation of AC:y= %ix + %

I o —5x ®-3x 13
RequiredArea=I(x+3)dx+j T+17 dx—.[ T+_ dx
2 4 2

2
4 6 6
B CE ) e ST I eSS 28
2 2 4 4 8 2 ],

=7

OR

Correct Figure

Given circle x> —8x +y? =0

or (x—4)>+y* =47

Point of intersection (0, 0) and (4, 4)

(29)

N | —
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4 8
. 1
Required Area = J-Z\/x dx+_[\/42 —(x—4)2 dx 15
0 4

4 31" [x—4 16 x—4\T
= {Ex”} { . «/16—(x—4)2+?sin_1( 7 ﬂ 1%
0

4
:(4n+£} 1
3

64 32
Note: A student may also arrive at the answer (875 + ?j which is double (475 + ?j because of ‘about

x-axis’. He/she may be given full marks.

29. Let number of items produced of model A be x and that of model B be y.

LPP is:

y
| Maximize, profit z = 15x + 10y 1
5\\" subject to
40
w

2x +y<5(8) ie., 2x+y<40
2x +3y<10(8) i.e., 2x+3y <80

2
x20,y=0
Correct Figure 2
X Corner point z = 15x + 10y
A(20, 0) 300
80
B(O, —j 800 _ 266.6 ]
3 3 2
C(10, 20) 350 <~ maximum
Maximum profit =X 350
1
when x = 10, y = 20. >

If a student has interpreted the language of the question in a different way, then the LPP will be of the type:

Maximise profit z =15x + 10y

Subject to 2x +y <8
2x + 3y <8
x20,y20

This is be accepted and marks may be given accordingly.

(30) 65/1/2
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QUESTION PAPER CODE 65/1/3
EXPECTED ANSWER/VALUE POINTS

SECTION A

9 3 31 1 1
3 6 1 2 22
1 1
2. Order = 2, degree = 2 §+5
3. (fof) () =f(x + ) =x+2 %
d 1
—(fohH)(x) = L
dx( Hx) =1 5
4. d.c.’s = <cos 90°, cos 135°, cos 45°> %
1 1 1
= < 09 T T =T = > —
NN 2

OR
=(3i+4j+5k)+AQ2i+2j-3k) 1

SECTION B
5. I= J.sin x -log(cos x) dx

cosx=t=1= —J.logt-ldt 1
- —|t logt—jl tdt 1
= . o :
— (1 — log t) + C = cos x(1 — log(cos x)) + C %

6. Let f(x) = (1 —x?) . sin x cos® X
as f(—x) = —f(x) = f is odd function. 1
S 1=0 1

65/1/3 (31)
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OR
21«1 0 2
= [—dx=]-ldx+[1dx |
X
-1 -1 0
=-1+2=1 1
7. Asa,be R=abe R=ab+ 1€ R = a*be R= *is binary. 1

For associative (a*b)*c=(ab+1)*c=(ab+1)c+1=abc+c+1

also, a*(b*c)=a*(bc+1)=a.(bc+1)+1=abc+a+1

In general (a*b)*c # a*(b*c) = * is not associative. 1
-6 6 0 10 0 -10 0 0O
8. 2A- + = 1
9 3 12 35 5 30 0 0O
Ao -8 3 5 |
IR S QS

9. A={2,46}, B={1,2,3}), AnB={2)

1 1 1
Now, P(A)=—, P(B)=—, P(ANB)=— 1
(A) > (B) > ( ) 5
P(A)xP(B)—lxl—l;tP(AmB) !
. 272 4 >
= A and B are not independent. %
10 y’:bezx+2y:>b:y’_2y 1
° er 2
differentiating again
2x ” ’ ’ 2x
e (Y =2y) -y =2y).2x" _ 1
74y’ +4y=0 or ﬁ—4d—y+4 =0 !
= o dx? dx Y 2

(32) 65/1/3



11.

12.

13.

65/1/3

65/1/3

Let X: getting an odd number

32
1 63
i) PX<5) =1-P(X=6)=1——=-2
@ii) P( ) ( ) 6164
OR
k+2k+3k=1
1
k=—
7%

Given la+bl=1
As 1a+blP +1A-bP=2(14aP +1bP)
= 1+la-blP=2(1+1)

= la-blP=3 = 1a-bI=+3

SECTION C

OR
2 3 1
[@a b ¢l=|1 -2 1
3 1 2
= 30
a b C

LHS =la-b b-c c—a
b+c c+a a+b

R; - R +R; and taking a + b+ ¢ common from R,

(33)

N | =
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15.

65/1/3

1 1 1
= (a+b+c)la-b b-c c-—a
b+c c+a a+b

C, —C,—-C,,C, »C,—C,

0 0 1
= (a+b+c)la—2b+c b—2c+a c-a
b—a c—b a+b

=(@a+b+c)[(@a-2b+c)(c—Db)—(b—-2c+a)(b-a)

=(a+b+c)(a®+b>+c*-ab - bc —ca)

=a’+ b® + ¢ - 3abc = RHS.

tan-"! 4x +6x _T
1-(4x)(6x) ) 4

o =k 4 10x-1=0
1-24x
1 1
= X=— or ——
12 2
1 : . . 1
as x = 5 does not satisfy the given equation, so x = I

Clearly a<aVae R = (a,a)e R = R is reflexive.
For transitive:
Let (a,b)e Rand (b,c) e R,a,b,ce R

= a<bandb<c=as<c=(ac)e R

= R is transitive.

For non-symmetric:

Leta=1,b=2As1<2=(1,2)e Rbut 2£1=(2,1) £R

(34)

N | =
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= R is non-symmetric.

OR
For one-one. Let X5 X, € N.
f(x,) = f(x,) = X7+ X, + | =%," +x, + |
= X; = X) X, +x,+1)=0
=X, =X, a X; +X,+1#0 (" Xy, X, € N)

= f is one-one.

For not onto.

fory =1 € N, there is no x € N for which f(x) = 1

-1 2 12 3
For f Zy:f(X):}y:X +X+1=>y= X+—| +—

2 4
4y—73—
= X :y—31
2
Jay—-3-1 Va4x-3-1
) = NPT o f1(x) = N T
2 2
16. Let the point of contact be P(x, y,)
dy _ 3
dx 2/3x-2 (slope of tangent)
d 3
= om, :_Y} __ 3
dX Jiy .y 243%-2

also, slope of given line =2 = m,

41
48

when xl:ﬂ,ylz‘/ﬂ—Z:é - P ﬂ,g
48 16 4 48 4

65/1/3 (35)

m1:m2:>X1:

N | —
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65/1/3

. ) 3 41
Equation of tangent is: y——=2| x ——
d SIS YTy ( 48j
= 48x — 24y =23

and, Equation of normal is: y — E = _—1 X — ﬂ
4 2 48

= 48x + 96y = 113

log(x2 + y2) =2tan"! (Zj
X

differentiating both sides w.r.t. x,

X-——=—y-1l
(2x+2yd—yj=2- L dX2

2 2 dx

X+y

d_x_x—y

do_dv 0 1
= Ix dx (1)
Now, log u = y.logx
1 du 1 dy du y dyj
——=y-—+logx-—= = —=x"| Z+logx-—=
= U dx Y X 8 dx dx (X 8 dx -(2)
Again,logv=x"-logy
= l-ﬂ:x-l-ﬂ+logy-1:>d—v=yx iﬂ+logy ...(3)
v dx y dx dx y dx

N | —

65/1/3
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From (1), (2) and (3)

x” (l+logxﬂj—yX [Eﬂﬂog yj=0
X dx y dx

X _ y—l.
_, 9y _y logy-x Y
dx x?-logx—y*~

18. y=(sin"'x)?

= y'=2-sin"' x- !

I-x
= V1-x? -y’ =2sin"'x

= Vi- (2X)—

2
Yy
2\/1 x2 1—x?

2
= (I- x)y—xy 2 or (1- x)-——x——

a
19. Let Izjf(a—x)dx
Puta—-x=t= —dx =dt
0 a a
Iz—jf(t) dt:jf(t)dt:jf(x)dx
a 0 0

II part.

% xsinx
=]
0l+cos X

N = J-(n X)- s1nx
14 cos? x

- = J- - sin X
1+cos X

65/1/3 37)
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Put cos x =t = —sinx dx = dt
-1

1
T TC
:I:‘z'! C=Tx2 {

2

e 1
= Ttan " t], = 2 12
20. I:I .COSX - dx. Put sin x =t 1
(1+sinx) (2+sinXx) 2
- dt ( 1 jdt ,

(I+t)(2+1) 1+t 2+t
o 1+t te=1o 1+sinx ] 1
= — = +—
& 2+t 2 +sinx 2

2X
- dx
2. 1F = ¢ o . 1
1+x

Solution is given by,

1 x?+2 1
y- = dx 1=
(1+x2j '|.1+x2 2
y: ! —J-(1+ jdx—x+tan_lx+c 1l
1+ x2 1+x 2
ory=(1+x* (X +tan"'x + ¢)
OR
Given equation can be written as
J-Ze y— _J.X+l
dx
1
= '[2 ey X+1
1
= —logl2—e¢”l+logc=1log|x+1I 15

S>Q2-e)x+1)=c

(38) 65/1/3
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23.

24.

65/1/3

65/1/3

Whenx=0,y=0=c=1

s Solutionis 2 -¢e”) (x+1)=1

—_— A~

AB=i+4j-k
CD =-2i - 8j+2k
Let required angle be 6.

Then cos0= ﬁB-CD _2732-2

IABIICDI 18472

=0=180° or =«

Since ® = T so AB and CD are collinear.

7 —

-

(=3) (_T%j + (%) M) +2(-5=0=>A1=7

x=1 'y
-3 (

As lines are perpendicular,

3and x—1 :y—5:z—6
ElE
7

Given lines are:

= >) |

So, lines are

X—lz y—2: x—=3 and X—lz y=5 :Z—6
-3 1 2 -3 1 -5

Xo=Xp Y2=Y1 Zp—z| [0 3 3
Consider A=| a, b, ¢, [=-3 1 2|=-63

as A # 0 = lines are not intersecting.

V = 2xy = 2xy = 8 (given)
4
2 =y=_
y Now, cost, C =70xy + 45 x 2 x (2x + 2y)

39)

0| =

N | —

N | =

N | =

N | =
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= 280+180x+E 1
X
§:180—7—220 1
X X
£=O:>x=2m 1
dx 2
2
M0 1505 0ax =2 .
dx X 2
S 1
= Cis minimum at X =2m. 5
Minimum cost = 280+180(2)+% =% 1,000 N
25. IAl=4#0 = A exists. 1
-2 0 2
adjA=|5 -2 -1 2
1 2 -1
. . -2 0 2
1
AT =—adjA=—| 5 2 -1 >
[A 4 2
1 2 -1
X
Given system of equations can be written as AX =B where X =|y |,B=| 7
z 12
~X=A"1-B 1
-2 0 2|6 3
:i 5 2 -1 7|=|1 1
1 2 -1}]12 2
1
=>x=3,y=1,z=2 5

(40) 65/1/3
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OR
A=LA

1 2 =211 00
=|-1 3 0/|=|0 1 0[-A

0 -2 1 0 0 1
R, >R, +R,

1 2 2] [1 00
=10 5 =2|=/1 1 0[-A

0 2 1 0 0 1
R2—>&

5

1 2 =2 1 0 0
= |0 1 =2/5|=[1/5 1/5 0]-A

0 -2 1 0 0 1
R, - R, -2R,,R; — R;+ 2R,

1 0 -6/5]| [3/5 —=2/5 0
= |0 1 =2/5|=|1/5 1/5 0|-A
0 0 1/5] [2/5 2/5 1

R; — 5R;

(1 0 -6/5| [3/5 -2/5 0
= |0 1 =2/5|=|1/5 1/5 O0]-A
00 1 | |2 2 5

R1—>R1+gR3,R2—>R2+§R3
1 0 0] [3 26
=10 1 0|=1 1 2|-A
00 1| |2 25
326
= Al=[1 1 2
2 25

41
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26.
x2=4y
0.4 (4, 4)
Az
Az
Aq
4 B(3, 5)
G (4, 4)
R
I 1 |
Lo
I 1 |
Lo
I 1 |
R
i 2 3 4 5

27.

Correct Figure 1
Point of intersection are (0, 0) and (4, 4) 1
y“=4x
4 4
here, A, :jx—dx:E (D) 1
4 3
0
4 2
16
A, =[] 2dx -2 [ax == 1
2 .([[ 1 j 3 .(2) 1 5
4 2
y 16
A, =l2-dv=—"
3 !; 4 y 3 ..(3) 1
1
From (1), (2) and (3), A, = A, = A,. 5
OR
Correct Figure 1

Equation of AB:y=2x-1
Equation of BC:y=-x+38 15

Equation of AC:y= %(X +4)

3 4 4

. 1

Required Area = J’ (2x —1)dx +j(—x +8)dx — j ( X er 4)dx 1=
2 3 2

3 2 RIS ) 1
[XZ—X} + L+8x —— X—+4x 1=
2 2 21 2 2

4+2—7:
2

o | W
N | —

Let number of items produced of model A be x and that
of model B be y.

LPP is:
Maximize, profit z = 15x + 10y 1

subject to

(42) 65/1/3
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2x +y<5@) ie., 2x+y<40

1 2x +3y<10(8) i.e., 2x +3y <80 >
x20,y=20
5 +
Correct Figure 2
407
w Corner point z = 15x + 10y
B(Q%) A(20, 0) 300
20[
80 800 1
B| 0,— — =~ 266. 2
104 ( 3 j 3 66.6 >
0 g C(10, 20) 350 < maximum
Maximum profit =X 350
1
when x = 10, y = 20. >

If a student has interpreted the language of the question in a different way, then the LPP will be of the type:

Maximise profit z =15x + 10y

Subject to 2x +y <8
2x + 3y <8
x20,y20

This is be accepted and marks may be given accordingly.

x—2 y-2 z+1

28. [Equation of planeis | 1 2 3 (=0 2
5 -2 7

= 5x +2y-3z2=17 (Cartesian equation) 1

Vector equation is f.(Si + 23 - 31A<) =17 1

Equation of required parallel plane is
(51 +2j—3k) = (41 + 3]+ k) (51 + 2] - 3k) 1

= 7-(5+2j-3k)=23 1

65/1/3 43)
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OR
Let required plane be a(x + 1) + b(y = 3) + c(z+4) =0 (1) 1
Plane contains the given line, so it will also contain the point (1, 1, 0).
So,2a-2b+4c=0 or a—-b+2c=0 ..(2) 1
Also,a+2b-c=0 ..(3) 1

From (2) and (3),

a_b_c

-3 3 3

.. Required plane is -3(x + 1) + 3(y = 3) +3(z+4) =0

SoX+y+z=0

Also vector equation is: f.(—i+ 3 + 1A<) =0 1
Length of perpendicular from (2, 1, 4) = |2+ 1+4] =3 1
JED2 412412
X =no. of kings =0, 1, 2 %

48 47 188
P(X=0)=P(noking) =—X—=——
(X=0)=Plnoking) = X =1 !
PX=1)=P ki d ki ixﬁXZ—ﬁ 1
(X =1) = P(one king and one non-king) = 531 71
PX=2)=P ki iXi_L 1
(X =2) = Pltwo kings) = 5557 = 501
Probability distribution is given by
X 0 1 2
188 | 32 | 1 1
P(X) 2
221 | 221 | 221
Now, Mean = 2X-P(X) zﬁ or 3 1
221 13

and Var(X) = 2X2 - P(X)-[ZX - P(X)]2

36 _( 34 jz _ 6800 400
T 221 (221) 48841 2873

(44) 65/1/3



