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/ 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.
Evaluators will mark (v') wherever answer is correct. For wrong answer 'X"be marked. Evaluators will not put right kind of
mark while evaluating which gives an impression that answer is correct and no marks are awarded. This is most common
mistake which evaluators are committing.

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 0 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 20 /25
answer books per day.

Ensure that you do not make the following common types of errors committed by the Examiner in the past:-
Leaving answer or part thereof unassessed in an answer book.

Giving more marks for an answer than assigned to it.

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

Wrong question wise totaling on the title page.

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

Wrong grand total.

Marks in words and figures not tallying.

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

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.

The Board permits candidates to obtain photocopy of the Answer Book on request in an RTT application and also separately
as a part of the re-evaluation process on payment of the processing charges.




65/1/1

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

SECTION A
Q.NO. MARKS
L | Ay=—7 1
dy 2 i i o2
2. dx - —2X - cos X~ - sin (sin X°) 1
3. | Order = 2, Degree = 1 %+—
1 1
: _ [2 2 142
4. | Required length = /3% 4 (4)” =5 >t3
OR
| N 1
a 25(21—J+2k) 5
Equation of plane is 7./ =( ie. T %(2} ~j+2k)=5 1
2
or T-(2i—j+2k)=15
SECTION B
5. | fof(x) = f(f(x)) = f((3 - x>)1?) %
=3 - (3 -x)BPB = 1%
2 3 1
6. | ATl = ~
{3 5} 2
(AB)! =B A™
3 2][2 3] [12 19 |
=lo -1]|3 5|73 -5 13
7. 1= J.;dx 1
J1=(x = 1)2
= sin‘l(x -DH+C 1
65/1/1 1)
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I:Jﬂdx

(l—tanx)2
1
Put 1 —tan x=t = sec’x dx = —dt 3
1 1
I= —jd—zt:—+C: +C 1=
t© ot 1—tan x
OR
1
I = jx(l-x)“dx
0
1 1 .
n _ n_ _n+l -
= J(l—x)-x dx-j(x x " )dx +3
0 0
n+1 n+2 1
_ X X l
- B 2
n+l n+2 0
1 1 1 1
= — or —
n+l n+2 (n+1)(n+2) 2
9. | y=bcos (x + a)
dy : 1
= ix —b sin(x + a) 3
42
—5 =-b cos(x + b) 1
dx
42
= —5 =-
dx Y 1
5 2
d’y
or —=+y =
dx?
i) k
10. | @xb = |4 -1 8|=7i-4j-4k 1
0 -1 1
Required unit vector = (il X E))
laxbl

2
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- 5(71- 47— 4k)

OR
- - 1
(@+Ab)L¢ = (@+Ab)-¢ =0 3
= [2-Mi+Q2+20)j+B+Mk]-GBi+]) =0 %
= 32-M)+1.2+20)=0=>A=28 1
P(ANB) P(A) BB
11. | P(A/B) = = 1
P(B) P4B)
=03 1
OR
Required probability = g><g + 2><i 7 1+1
5 7 5 7 35
12. | Required probability = 1 — P(problem is not solved)
=1-PA NnB ' nC) 1
= 1 - PA) - P(B') - P(C)) %
1 2 3 3 1
=1l-—X=X—=— -
2 3 4 4 2
SECTION C
13. For reflexive:
As ab = ba .
= (a, b) R(a, b) .. Ris reflexive
For symmetric:
Let (a, b,) R (c, d)
= ad =bc
= c¢cb=da
= (¢, d) R(a, b) . Ris symmetric 1
65/1/1 3)
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For transitive:
Leta,b,c,d e, fe N
Let (a, b) R(c, d) and (c, d) R(e, )

= ad = bc and cf = de

cf
= d=—
€ 1—
cf
al— | =bc
e
= acf = bce = af = be
= (a,b)R(e, 1) .. R is transitive
1
Since R is reflexive, symmetric and transitive ... R is an equivalence relation. 3
OR
Let x, x, € R - {2}
Let f(x,) = f(x,) 5
X1 X2
= -2 = -2 = XX, = 2) = x,(x; = 2)
= X; = X,
= f is one-one.
Now, gof(x) = g(f(x)), xeR - {2}
X
=& X—2
2
Hf X
5
= =X
X
X—-2
14. | Putx = cos 20 = 0 = —cos ' x 1
— 1
LHS = an-! JV1+¢0s260 ++/1—cos 20 !
1+ cos 20 —~/1—cos 26

@
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_1(c0s6+sin6j
cos 6 —sin O
= tan_l(l-i_tanejztan_1 tan(£+9j 1
1-tan © 4 2
= E+E)=E+lc0s_1x=RHS 1
4 2
15. | LHS: R, > R, -R,,R, > R, - R;4
0 x-y X2—y2
=0 y-z y2—22 2
1 z z*
0 1 x+y
=xX-y)Wy-2)|0 1 y+z 1
1 z 77
Expanding along C,
=(x-y) (y—2) (z—-x) = RHS 1
16. | x¥-y*=x*
= ylogx+xlogy=xlogx 1
differentiate both sides w.r.t. x,
1 1
(y-—+logX-d—yj+(x-—-d—y+logy-lj = x-l+10gx-l 2
X dx y dx X
= X+10g(lj—1:—(logx+§j-d—y
X X y ) dx
y y
1——log(j
d —v—
N @O _ X X Orl{x+xlogx y Xlogy} !
dx logX+§ X ylog x +x
y
OR
& 3asec® 0 0 tan 6 1
qg = Jasec” 9 - sec B tan
65/1/1 C))
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dy 2 2
de—3atan 0 - sec” 0 1
56
dy \do) .
ax - (dxj =sin 0 1
do
2
Also, d—}zl = COS GE
dx dx
cos 6 cos’ 0
= 3 or - 1
3a tan Osec” O 3asin 0
17. y = a cos (log x) + b sin (log x)
dy _ —asin(logx) N b cos (log x) 1
dx X X
= X ﬂ = —a sin (log x) + b cos (log x) 1
dx 2
differentiate both sides again w.r.t X,
dzy dy —acos (log x) bsin (log x) 1
X-—Z+—1= - 1=
dx- dx X X 2
2
= xd—y+ Yy Y 1
dx?> dx X 2
2 d%y y 1
= X —=+x—+y =0 -
A’ dx 2
18. | Given ay2 =x’
differentiate both sides wrt x
dy 2 dy 3x2
a-2y— =3x"= — = — 1
dx dx 2ay
2,2
Slope of tangent at (am?, am®) = 3(am )3 :im 1
2a(am’) 2

(6)
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Equation of tangent 1s
33 2
y —am” = —m(X —am”)
2 2
= 3mx—2y:am3
19. Put sin x =t = cos x dx = dt 1
I= j—
(t+D(t+2)
j—-— dt 1
t+1 t+2
1
=loglt+ Il -loglt+ 2l + C 15
log Isi 11— log | 214 C or log X *HL 6 !
= + + 2| + _ —
og Isin x og Isin x or log S x 2 >
% Xsinx
20. | T= [ ————dx (D)
0 14+ cos“x
_[ (mr—x)- s1nx 2 1
0 1+cos? x
Adding (1) and (2)
% Tsinx
Yy LN
0 1+ cos”x
TF  sinx 1
I=—| ———dx =
2’([ 1+ cos® x 2
1
Putcos x =t = —sin x dx = dt 5
.
- EI 1
2
gl T 1.1
= —[tan" t]_ = 2 D)
65/1/1 (7
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21. Given equation can be written as
x dx = ye'V1+x? dy
X
= dx = |y-e’dy 1
j\/1+X2 J
= Nl+x? = (y-1D+C 1+1
1
wheny=1,x=0=C=1 3
Required solution is V1+x? =e¥(y —1) +1 %
OR
Given differential equation can be written as
g_y _y, %
X cos(yj
X
Put 2 =Vie y=vx
X
q 1
= d—y = V+X‘—V
dx dx
Given equation becomes
dv 1 1
V+X— = V+ -
dx COoS V 2
dx 1
= Jcosvdv = J‘? 5
= sinv=Iloglxl+c 1
(y 1
= sin|=| =log Ixl + ¢ 2
X 2
22, | AL, 2, -1), B3, - 1, 0), C(2, 3, 2), D4, 0, 3)
AB = 2i-3j+k, AC=1+j+3k, AD=3i - 2j+4k 1%

@®
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2 31
Consider = [AB AC AD]=|1 1 3[=2(10)+3(=5)+1(=5)=0 1+1
3 2 4
= A, B, C and D are coplanar %
23. | Letequation of lineis T = (2i+ 33 —K) +Aai+ b} +ck) 1
here, 3a + 4b + 2¢ =0 (1)
1
3a-2b-2c=0 ..(2)
Solving (1) and (2)
a -b c
= = :u
-8+4 -6-6 -6-12
a_b_c__ 1
2 -6 9
Requried equation of line is
T = (21+3]-Kk)+A(2i - 6]+9k) 1
SECTION D
24. | 1A= 2 #0 = A exists 5
Now, A, = -1, A, =8, A13 =-5
1
Ay =1, Ay =6, Ay =3 23
Ay =1L Ay =2, Ay = -1
-1 1 1]
adjA=| 8 -6 2
-5 3 -1
-1 1 -1
1 1 ) -1
A"l = — adjA=—| 8 6 2 1
[Al 2
-5 3 -

Given system of equations can be written as AX = B,

65/1/1
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X 5
where X = |y | and B=|10
z 9

Now AX =B = X =A"'B

1-1 1 -11[5
=—| 8 -6 2|10
2
-5 3 ~1]|9
1‘4 2
- —|2]=|1
2
4] |2
x=2,y=12z=2
OR

Rle&
3
=L I B
3 3 3
= |-15 6 5|=|0 1 0|-A
5 2 2 0 0

R, = R, + I5R;, R; - R; - 5R;

LI N B
303 3

= 0o 1 0|=|5 1 0A
o =L LI |2 o
3 3] L3 |

1 1

N | —

N | —

10)
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1o L » Lo
3 3
= |01 0|=|51 0|A
00 1 0o L
L 3] L 3
R3%3R3
1o L » 1oy
3 3
- (01 0/=[51 0[A
0 0 1 1 3
1
R, - R, --R;
3
1 00 2 0 -1
= |01 0|= 1 0A
00 1 1 3
2 0 -1
= Al=|51 0
01 3
25. Let Q(x, y) be the nearest point to P(1, 2)
Minimize s = /(x - )2 +(y - 2)°
Letl=s*=(x-1)%+(y-2)*
= l:X2+y2—2x—4y+5 (1)
Also, x> + y*> = 80 (2
from (1) and (2), [ = 85— 2x —4+/80 — x2
dl 1 4x
- 24 (2X)=-24—
dx 2480 — x2 80 — x>
ﬂ—0 4, -4 (rejected
x = x=4,—-4 (rejected)
65/1/1 (11)
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4x2
480 — x? + —————
2 / 2
dé = 280_X >0atx =4
dx 80-x

(4, 8) is the nearest point.

26.

x-coordinate of the point of intersection of given cicles is 1 .

1/2
Required Area = 4- j J1-(x =1)? dx
0

Correct Figure

’

(%ﬁ (1,00 /(2,0)

_ g4l x=t 1—(X—1)2+—sin_1(x—1)}2
| 2 0

=4 _—1x£+—s1 _1(_—1)——8111 "1
_4 2

_m V3

32

OR

2 2

Given equation of ellipse XT + y? =1

and equation of line % + % =1

Point of intersection (2, 0) and (0, 3)

Correct Figure

(0,3)

2 2
Required Area = I %\/4—){2 dx —I %(2—x)dx
0 0

E[E\M —x? +2sin™ (%)T +%.{(2 %)’ T
0

212 2 0

3 . 1 3
= —2sin" D+—(-4
2( ) 4( )

(0,0) (2,0)

<

12)
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27.

28.

Given line X—8:y—1:z—3:x
4 1 8

Any point on it is (4X + 8, A + 1, 8A + 3)
Let A(4A+ 8, A+ 1,8\ + 3)

A lies on plane 2x + 2y +z =3

240+ 8) + 2+ 1)+ BA+3) =3
=>A=-1

- A4, 0, -5)

II part: Let angle between line and plane be 6.

42)+1)+8() 2
JI6+1+64J4+4+1 3

— 0 = sin”! (gj
3

OR

Then, sin 6 =

Let PGA + 7,20 + 5, A + 3) and

Q2u+ 1, 4p -1, 3p - 1)
Now, d.r’s. of PQ =3A -2+ 6, 2A —4u + 6, A — 30 + 4
According to question,

3A-2u+6  2A-4u+6 _A-3u+4
2 - 2 1

=>A+2u=0and2u=2=pu=1
= A=-2u

Lu=1LA==2

- P(1, 1, 1) and Q(3, 3, 2)

PQ= G- +G-12+Q2-1)2 =Va+4+1=3

x-1 y-1 z-1
2 2 1

Equation of PQ is

Let number of chairs be x and number of tables be y.

Maximize z = 40x + 60y

N | —

N | =

—_ NI’_

65/1/1
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Subject to following constratins:

Xx+y<50

X
~+y <40 2
> y

x20,y=20

B(20, 30)

A(50, 0) | |
0 80 0 100
S9,
Corner point z = 40x + 60y
A(50, 0) 2000
B(20, 30) 2600
C(0, 40) 2400
Number of chairs manufactured = 20
Number of tables manufactured = 30 1

Maximum profit =X 2,600

Let E;: Transferred ball is green
E,: Transferred ball is red } 1
A: Green ball is found

2

4
Here, P(E,) = —,P(E,)=— 1
( 1) 6 ( 2) 6

6

P(A/E,) = §,P(A/Ez)=§ 1

(14) 65/1/1



65/1/1

Using Baye’s theorem.

PGB, IA) = P(E)-P(A/E))
P(E,)-P(A/E,) +P(E,)-P(A/E,)
2
7X7
_ 6
2 6 4 5
x4+ —-x>
6 9
12 _E
12420 8

65/1/1 5)
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QUESTION PAPER CODE 65/1/2
EXPECTED ANSWER/VALUE POINTS

SECTION A
Required length = /3% 4+ (—4)? =5 A
OR
I~ ~ n 1
ol 25(21—J+2k) 5
Equation of plane is .4 =d 1.e. T %(21 - 3 + 21A<) =5
1
2
or r-(2i—j+2k)=15
Ay =T 1
dy e"-cos(e") |
dx  2./sin (e*)
dy 'y 2
th o ¥ e - .
y 2
SECTION B
ik
axb = |4 -1 8|=7i-4]-4k 1
0 -1 1
Required unit vector = ilx E)I
I~ ~
= —(71-4j-4k) 1
9
OR
- = = - =L 1
(@+Ab) LE = (@+Ab)-¢ =0 S
4y 65/1/2
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= [2-Mi+Q2+20)j+B+Mk]-Gi+]) =0 %
= 32-M)+1.2+20)=0=>A=28 1
P(ANB) P(A) BB
6. | P(A/B) = = 1
P(B) P4B)
=03 1
OR
Required probability = g><g + 2><i 7 1+1
5 7 5 7 35
7. | Required probability = 1 — P(problem is not solved)
=1-PA "B NnC) 1
— 1 - PA) - P(B') - P(C)) %
1 2 3 3 1
=1l-—X=X—=— -
27374 4 2
2 3 1
8. | ATl = =
(AB)! =B LA™
3 2|12 3 3 12 19
=lo -1]|3 5|7|-3 -5 5
9. | 1= S S 1
JI-(x =1
= sin‘l(x -D+C 1
2
sec” x
- | ————dx
101 1= j(l—tan x)
Put 1 - tan x=t = sec’x dx = —dt %
I= —jd—2t=1+C: L ¢ 1=
to t 1-tanx
65/1/2 (2)
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OR
1
I= jx(l-x)“dx
0
1 1
n _ n_ n+l1 1
= j(l—x) X dx—j(x x O )dx >+3
0 0
n+1 n+2 1
_ X X :| l
N B 2
n+l n+2 0
1 1 1 1
= — or —
n+l n+2 (n+D(n+2) 2
11. | fof(x) = f(f(x))
_ f(4X+3j 1
6x —4
4 4x +3 43
o \6x-4 _34)(_X |
6(4x+3j_4 34
6x -4
12. | y=asin (3x - b)
d_y: 3a cos (3x — b) 1
dx
d2y . 1
§— —9a sin (3x — b) 5
d2y
= — =-9
dx> Y
1
2
d2y
—+9y =
o dx? Y
SECTION C
13. | A(l, 2, -1), B3, - 1, 0), C(2, 3, 2), D4, 0, 3)
AB = 2i-3j+k, AC=i+ j+3k, AD=3i-2j+4k 1=
3) 65/1/2
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2 31
Consider = [AB AC AD]=|1 1 3|=2(10)+3(-5)+1(-5)=0 1+1
3 2 4
= A, B, C and D are coplanar %
14. | Letequation of line is T = (2i+ 33 —K) +Aai+ b} +ck) 1
here, 3a + 4b + 2¢ =0 (1) .
3a-2b-2c=0 ..(2)
Solving (1) and (2)
a -b c
= = = u
-8+4 -6-6 -6-12
a b ¢
S o =-==_9 1
2 -6 9 "
Requried equation of line is
T = (21+3]-Kk)+A(2i - 6]+9k) 1
15. | Given equation can be written as
x dx = ye'vV1+x? dy
X
= dx = |y-e’dy 1
'[ V1+x? J
= Vl+x> =’ (y-1D+C 1+1
wheny=1,x=0=C=1 %
Required solution is V1+ x* =eY (y=-D+1 %
OR
Given differential equation can be written as
1
& T >
x X cos(yj
X
65/1/2 4)
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Putlzvi.e.yzvx
X

1
= d—y = V+X- ﬁ
dx dx
Given equation becomes
dv 1 1
V+X— = V+ -
dx Cos Vv 2
dx 1
= jcosvdv = I ? 3
= sinv=Iloglxl+c 1
(y 1
= sin|=| =log Ixl + ¢ ’
X 2
16. For reflexive:
As ab = ba |
= (a, b) R(a, b) . Ris reflexive
For symmetric:
Let (a, b,) R (c, d)
= ad =bc
= cb=da
= (c,d)R(a, b) . Ris symmetric 1
For transitive:
Leta,b,c,d, e, fe N
Let (a, b) R(c, d) and (c, d) R(e, )
= ad = bc and cf = de
cf
= d=—
e 1=

cf
e

= acf = bce = af = be

= (a,b)R(e, ) .. R is transitive

®)
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1
Since R is reflexive, symmetric and transitive .. R is an equivalence relation. 3
OR
Let x;, X, € R - {2}
Let f(x)) = f(x,) 5
X X2
= = = — 2 = — 2
= X; = X,
= f is one-one.
Now, gof(x) = g(f(x)), xeR - {2}
X
=8 x—=2
2
o[,5)
X—2
= — 2 =X
.
X—2
17. | LHS: R, > R, -R,, R, > R, - R;4
0 x-y x? - y2
=0 y-z y2 —z? 2
1 z z*
0 1 x+y
= xX-y)Wy-2)|0 1 y+z 1
1 z 77
Expanding along C,
=x-y)(y-12) (z-x)=RHS 1
18. | ¥ y*=x"
= ylogx+xlogy=xlogx 1
differentiate both sides w.r.t. x,
65/1/2 (6)
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1 1
(y-—+10gX-d—yj+(x-—-ﬂ+logy-lj = x-l+logx-l
X X

dx y dx
= X+log(lj—1:—(logx+§j-d—y
X X y ) dx

y y
1-=—log| =
dy X Og(xj y{x+x10gx—y—xlogy}

= o= or =
dx log x + X ylog x +x
y
OR
o 3a sec’ O 0 tan 0
10 = a sec” 0 - sec O tan
dy 2 2
10 =3atan” 0 - sec” 0

56
dy (de

d_X = ﬁ =sin O
do
d?y de
Al —~ = cosO-—
S0, e i
cos 9 cos> 0
= or

3a tan Osec’ O 3asinO

19.

Given ay2 =x’

differentiate both sides wrt x

2
dx dx 2ay

2,2
Slope of tangent at (amz, am3) = M =§m
2a(am”) 2

Equation of tangent is

=  3mx -2y = am’

@)
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20. Put sin X =t = cos x dx = dt 1
_J' dt
(t+D(t+2)
_J ___— |dt 1
t+1 t+2
1
=loglt+ 1l -loglt+ 2l +C 15
= log Isin x + 1| — log | 24 C or log SXFLL ¢ !
= log Isin x + og Isin x + 2| + or gsmx+2 5
21. RHS = lcos_1 I1-x
2 1+x
Put x = tan @ or \/;=tan6 1
2
RHS = lcos_1 w 21(26) 2
2 l1+tan“0 ) 2
= 0=tan"'/x =LHS 1
22. y:sin_lx—cos_lx
dy _( -1 J_ 2 )
\/1 x2 \/l—x2 \/l—x2
N e .
dx 2
differentiate again wrt X,
dy dy
V- (—2x) =0 1
x?dx 2\/1 x2
2
S - Yy 1
dx dx 2
5
23. j(|x-3|+|x-4|+|x-5|)dx
65/1/2 ®
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5 4 5 5
- j(x-3)dx+j(4-x)dx+j(x-4)dx-j(x-S)dx 1-
3 3 4 3
5 4 5 5
B (x-3)2} (4-x)2} +(x-4)2} (X—S)Z} |
- - B 2
2 ; 2 ; 2 A 2 ;
=2+ 1 + 1 +2=5 1
2 2
SECTION D
24. | Let number of chairs be x and number of tables be y.
Maximize z = 40x + 60y 1
Subject to following constratins:
X +y<50
X
~+y <40 2
> y
x20,y=20
B(20, 30)
2
A(50, 0)
60 80~~90 100
S
2 *po
~N 10

Corner point z = 40x + 60y

A(50, 0) 2000

B(20, 30) 2600

C(0, 40) 2400

9) 65/1/2
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Number of chairs manufactured = 20
Number of tables manufactured = 30

Maximum profit =X 2,600

25. x-coordinate of the point of intersection of given cicles is 1 .
2

Correct Figure

172
Required Area = 4- _[ JI=(x - 1)? dx /%\
0

1 (0, 0) (1'0 (1,0) /(2,0
- 1 2’
_ 4 "7‘1.1/1_@-1)2 +%sin_1(x—l)}2
L 0
=4 _—1><£+lsin_1 (Llj—lsin_l(—l)
42 2 2 2
_2m_ 3
32
OR
<2 2
Given equation of ellipse e + y? =1 Correct Figure
0,3
and equation of line XY &
2 3
Point of intersection (2, 0) and (0, 3)
2 S ~ 1o (2,0)
Required Area = j Z\4-x dx-j Z(2-x)dx \
02 02

2
§|:§\/4—X2 +2$in_1(§ﬂ2+%.{ﬂ} r
0

212 2 0

3 . 1 3
= —(2sin" 1) +—(-4
2( ) 4( )

65/1/2 10)
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26.

Given line X_S:y_1:Z_3:x
4 1 8

Any point on it is (4X + 8, A + 1, 8A + 3)
Let A(4A+ 8, A+ 1,8\ + 3)

A lies on plane 2x + 2y +z =3
240+ 8) +2A+ 1)+ (BA+3)=3

= A=-1

- A4, 0, -5)

II part: Let angle between line and plane be 6.

42)+1)+8(01) 2
VI6+1+64J4+4+1 3

= 0 = sin”' (zj
3

OR

Then, sin 6 =

Let PGA + 7, 2L + 5, A + 3) and

Q2w+ I, 4p -1, 3p - 1)
Now, d.r's. of PQ =30 -2 + 6, 2A —4u + 6, A — 30 + 4
According to question,

3 -2u+6  2A-4u+6 _A-3u+4
2 - 2 1

=>A+2u=0and2u=2=pu=1
= A=-2u

Lu=1LA==2

- P(1, 1, 1) and Q(3, 3, 2)

PQ= G- +(G-12+@2-1)2 =va+4+1=3

Equati FPO i x-1 y-1 z-1
quation of PQ is > > 1

N | —

N | =

—_ NI’_

27.

Al = =2 # 0 = A~ exists

N | —

(11)
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Now, A11 =1, A12 =38, A13 =-5

1
Ay =1, Ay =6, Ay =3 23
Ay = -1 Ay =2, Ay = -1
-1 1 1]
adjA=| 8 -6 2
-5 3 -1
-1 1 -1
-1 1 . -1
A" = —-adjA=—| 8 -6 2 1
|Al 2
-5 3 -
Given system of equations can be written as AX = B,
X 5
where X = | y | and B=| 10
z 9
Now AX =B = X =A"'B 1
1—1 1 -1}l 5
=—| 8 -6 2]|10
2
-5 3 -1]|9
1‘4 2
- | 2l=1 1
2 2
4 2
=2, y=11z2=2 .
x=2,y=1,z= 5
OR
A=1A
3 -1 1 1 00
= |-15 6 -5/=|0 1 0|-A 1
5 2 2 0 0 1
65/1/2 12)
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28. Let EI: Transferred ball 1s white
E,: Transferred ball is black 1
A: white ball is found
3 4
Here, P(E,) = —,P(E,)=— 1
E) - (E,) -
6 5
P(A/E)) = —, P(A/E,)== 1
9 9
Using Baye’s theorem
P(E,;)-P(A/E)) + P(E,) -P(A/E,)
3.6
_ 7 9
3 6 4 5 2
X+ X
7 9 7 9
18 _2 1
18+20 19
29. — Given: Surface area = S = 2mrh + 27
h Y
o h= S-2mr |
r\ 27r
Maximize volume when h = 2r
2
Now, V = 7tr2h:75r2£5_27Er J 1=
2mr
1 3
=V = E(Sr—ZTEr )
v _ l(s —6mr?) 1
dr 2
v 2 2 2
E:O:S:&tr = 27nrh + 2nr” = 6mr 1=
= h=2r
d*v
— = l(—127tr):—67tr<0 1
dr 2
.. Volume is maximum when h = 2r
65/1/2 (14
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QUESTION PAPER CODE 65/1/3
EXPECTED ANSWER/VALUE POINTS

SECTION A
Ay =7 1
. 1 1
Required length = /3% 4+ (-4)? =5 Sty
OR
. 1 ~ ~ 1
n 25(21—J+2k) 5
Equation of plane is ¥.A=d i.e. T %(2} - 3 + 212) =5 1
2
or r-(2i—j+2k)=15
ax + by =0
differentiate wrt X,
arb® _o o2 .
dx dx b 2
) ) ) d2y L ) . 1
differenitate again, F = 0, which is required equation 3
X
sin” x + cos’ y=1
differentiate wrt X,
Zsinx-cosx+2cosy-(—siny)-d—y=0 ]
dx 2
= sin 2X = sin Zyd—y
dx
dy sin 2x 1
= — = —
dx  sin2y 2
SECTION B

sec” x
- | —————dx
= j(l—tanx)2

@)
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1
Put 1 —tan x=t = sec’x dx = —dt 3
1 1
I = —J'd—zt:—'i'C: +C 1
t© ot 1—tan x
OR
1
I= jx(l—x)ndx
0
1 1
= j(l—x)-xndxzj(xn—xn+1)dx TR
0 0
n+1 n+2 1
X X 1
- B 2
n+l n+2 0
1 1 1 1
= — or -
n+l n+2 (n+1)(n+2) 2
6. | y=bcos (x + a)
dy : 1
= ax —b sin(x + a) 3
42
—5 =-b cos(x + b) 1
dx
42
= —5 =-
dx? Y 1
) 2
d’y
or —=+y =
dx?2
]k
7. | dxb = |4 -1 8|=7i-4j-4k 1
0 -1 1
Required unit vector = (il XP
laxbl
1~ = A
= —(71-4j-4k) 1
9
65/1/3 (2)
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OR
~ — ~ ~ - 1
(@a+Ab)L¢ = (@+Ab)-¢ =0 3
= [2-M)i+Q2+20)j+B+Mk]-Gi+])) =0 %
= 32-M)+1.2+20)=0=>A=28 1
P(ANB) _P(A) BBY
8. | P(A/B) = = 1
P(B) PeBY
=03 1
OR
Required probability = g><§+ g><i _17 1+1
57 5 7 35
9. | Required probability = 1 — P(problem is not solved)
=1-PAA'NnB NnC) 1
— 1 - P(A") - P(B) - P(C)) 5
1 2.3 3 1
= ]l-—X=X—=— -
2 3 4 4 2
10. | fof(x) = f(f(x)) = f((3 - x>)1%) %
— [3 _ {(3 _ X3)l/3}3]1/3 = x 1%
4
1. |21 x|=0 1
2x
= [4+2xXx+2Xx]=0=x=-1 1
12. |1= jd—x 1
V9 - (x +2)?
= sin_l(x+2j+c 1
3
A3) 65/1/3
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SECTION C
13. Put sin x =t = cos x dx = dt 1
I= IL
(t+D(t+2)
- SRR P 1
t+1 t+2
=loglt+ 1l -loglt+ 2l +C 1=
log Isi 1l log Isin x + 21 + C or log XL ¢ !
= + 1l - + 2| + _— —
og Isin x og Isin x or log S X2 5
% Xsinx
4. | 1= j—zdx (D)
0 1+cos”“x
f (T —Xx)-sin X
1= —zdx ..(2) 1
0 1+cos”x
Adding (1) and (2)
% Tsinx
Y LN
0 14+ cos” x
TF  sinx 1
[=—| ————dx =
2'([ 1+cos’ x 2
1
Putcos x =t = —sin x dx = dt 5
o . dt
I=— 1
ZJ‘I 1+t
2
_ Tttt T 1.1
= 2[tan t], = 1 2+2
15. | Given equation can be written as
x dx = ye'vV1+x? dy
65/1/3 4)
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= j X dx = jy-eydy 1
1+x2
= Nl+x? = (y-1D+C 1+1
wheny=1,x=0=C=1 %
Required solution is V1+x? =e¥(y—1) +1 %
OR
Given differential equation can be written as
2.1t ;
x X cos(yj
X
Put 2 =Vie y=vx
X
q 1
= d—y = V+X- —V
dx dx
Given equation becomes
dv 1 1
V+X— = V+ —
dx Cos Vv 2
dx 1
= Jcosvdv = j - 5
= sinv=Iloglxl+c 1
[y 1
= sin|=| =log Ixl + ¢ -
X 2
16. | Letequation of line is T = (Zf + 33 - 12) + K(af + b} + 012) 1
here, 3a + 4b + 2¢ =0 (1)
1
3a-2b-2c=0 -.(2)
Solving (1) and (2)
a -b c
1)

8+4  6-6 6-12

®)
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a b ¢
26 9 :
Requried equation of line is
T = (21+3]-k)+A(2i - 6]+9k) 1
17. | For reflexive:
As ab = ba
= (a, b) R(a, b) .. Ris reflexive :
For symmetric:
Let (a, b,) R (c, d)
= ad =bc
= <cb=da
= (¢, d) R(a, b) . Ris symmetric 1
For transitive:
Leta,b,c,d, e, fe N
Let (a, b) R(c, d) and (c, d) R(e, )
= ad =bc and cf = de
= d= % 12
2
)~
e
= acf = bce = af = be
= (a,b)R(e, 1) .. R s transitive
Since R is reflexive, symmetric and transitive .. R is an equivalence relation. %
OR
Let x|, X, € R - {2}
Let f(x)) = f(x,) 5
= S = XX, = 2) = x,(x; = 2)
X =2  x,-2
65/1/3 (6)
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= X; = X,
= f is one-one.

Now, gof(x) = g(f(x)), xeR - {2} )

Il
UQ
/N
>
| | >
[\
—

« 2
353)
X—-2
= — =X
X —
X—-2
18. | y=acos (log x) + b sin (log x)
dy _ —asin(logx) N b cos (log x) 1
dx X X
1
= X ﬂ = —a sin (log x) + b cos (log x) -
dx 2
differentiate both sides again w.r.t X,
dzy dy —acos (log x) bsin (log x) 1
X-—Z+—1= - 1=
dx- dx X X 2
2
1
L dy,e !
dx- dx X 2
= X2ﬁ+xﬂ+y =0 .
dx? dx - 2
19. | Putx =cos 20 = 0 = %cos_lx 1
LHS = tan-! JV1+¢0s260 ++/1—cos 20 1
J1+c0s 20 —~/1—cos 20 2
_1(cos 0+ sin Gj
=tan | —— 1
cos O —sinH
= tan”! 1+tan© =tan"! | tan E+9 1
1—tan 6 4 2

@)
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T

= —+6:£+lc0s_lx:RHS 1
4 2
20. | x¥-yt=x"
= ylogx+xlogy=xlogx 1
differentiate both sides w.r.t. x,
1 1
(y-—+logx-d—yj+ X-—-d—y+10gy-1 = x-l+10gx-l 2
X dx y dx X
= X+10g(lj—1:—(logx+§j-d—y
X X y ) dx
y y
1——log(j
d v
N @O _ X X Orl{x+xlogx y Xlogy} !
dx 10gx+§ X ylog x +x
y
OR
& s’ o 0 tan 0 1
g = Sasec” 6 - sec O tan
dy 2 2
de—3atan 0 - sec” 0 1
)
dy \do) .
dx ﬁ—sme 1
de
d%y de
Also, — = cos0-—
¥ dx? dx
cos 0 cos® @
= 3. Of . 1
3atan Osec’®  3asin6
21. | BA=i+(x—-4)j+4k
BC=i+0j-3k L
BD =3i +3j- 2k
[BA BC BD] =0
65/1/3 8)
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1 x-4 4
= 1 0 3| =0
3 3 -2

= 19-x-4)-7+43)=0

1
= x=7 15
22. y2 = 4ax
differentiating, both sides w.r.t. x,
2yd—y = 4a = d—yzg 1
dx dx vy
2a 1
slope of tangent at (at?, 2at) = —a=; 1
Equation of tangent is:
2at = 1(x — atz)
y =% 1
= X-ty+ at’> = 0
Equation of normal is
y — 2at = —t(x — atz) 1
= tx+y—23t—at3:0
23. | LHS: C; —» C, + C;4
a+B+y of P+7y
= la+B+y P* y+o 1
a+B+y Y a+p
1 o B+y
1
= (a+B+7|l B 7+« 5
1 ¥ o+p

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

0 o’ -p> —(a-P)
= (a+B+y|0 B -y -B-v
1 ¥ a+p

®
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0 a+p -1

= (a+B+P(@-BP-p0 B+y -1

1 v o+P

Expanding along C,

=PB-7@@¢-0o(@-p) (@+p+7y =RHS

N | —

24.

SECTION D

Given line X_S:y_1:2_3:x
4 1 8

Any point on it is (4A + 8, A + 1, 8A + 3)
Let A(4A+ 8, A+ 1,8\ + 3)

A lies on plane 2x + 2y +z =3

240+ 8) + 2+ 1)+ BA+3) =3
=>A=-1

- A4, 0, -5)

II part: Let angle between line and plane be 6.

42 +1)+8() 2
JI6+1+64J4+4+1 3

= 0 = sin”' (zj
3

OR

Then, sin 6 =

Let PGA + 7,20 + 5, A + 3) and

Q2u+ 1, 4p -1, 3p - 1)
Now, d.r’s. of PQ =3A -2+ 6, 2A —4u + 6, A — 30 + 4
According to question,

3 -2u+6  2A-4u+6 _A-3u+4
2 - 2 1

=>A+2u=0and2u=2=pu=1
= A=-2u

N | =

N | —

—_ NI’_‘
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Lau=1LA=-2
- P(1, 1, 1) and Q(3, 3, 2)

PQ = \/(3—1)2+(3—1)2+(2—1)2 =J4+4+1=3

x—-1 y-1 z-1

2 2 1

Equation of PQ is

25.

Let number of chairs be x and number of tables be y.

Maximize z = 40x + 60y
Subject to following constratins:

Xx+y<50

X
—+y <40
> y

x20,y=20

B(20, 30)

2
80 :0 1(:)0
<X
D% s
~N qo
Corner point z = 40x + 60y
A(50, 0) 2000
B(20, 30) 2600
C(0, 40) 2400
Number of chairs manufactured = 20
Number of tables manufactured = 30
Maximum profit =X 2,600
(11) 65/1/3
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26. Let E,: Transterred ball is green
E,: Transferred ball is red 1
A: Green ball is found
2 4
Here, P(E,) = —,P(E,)=— 1
(E) 5 (Ez) 5
P(A/E)) = Q,P(A/Ez) =é 1
9 9
Using Baye’s theorem.
P(E A) = P(E)-P(AJE)
P(E,;)-P(A/E,) +P(E,)-P(A/E;)
6
"2 .6 4.5 2
—X—+—X=
6
12 3 .
12420 8
27. | 1AI= 2% 0 = A exists 5
Now, A;; =-1, A, =8, A3 =-5
o1
Ag = 1Ay =—6,Ay =3 2
Ay = -1 Ay =2, Ay = -1
-1 1 1]
adjA=| 8 -6 2
-5 3 -1
-1 1 -1
-1 1 . -1
A7 = —-adjA=—| 8 6 2 1
[Al 2
-5 3 -
Given system of equations can be written as AX = B,
X 5
where X = | y | and B=|10
z 9
65/1/3 12)
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Now AX=B = X =A 'B I
-1 1 -1]5
s 6 2|0
2
5 3 -1]|9
1‘4 2
- | 2l=|1 1
2 2
4| |2

N | —

OR

Rle&
3
= R B RPN
3 3 3
= -15 6 5| ={0 1 0|-A
5 2 2 0 0 1
"
R2%R2+15R1,R3%R3—5R1
p =1 L v o
3 3 3
= O 1 o|=|5 1 0|-A
o L1 12 ¢ g
L 3 3] L 3 i

1o L » Lo
3 3
= |01 0/=|51 0[]-A r |4
00 1 0o L
i 3] L3 ] J

13) 65/1/3
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R, = 3R,
1 0 1 2 1 0
3 3
= 1 0|=|5 1 0-A
0 1 1 3
1
3
1 00 0 -1
= 0 1 = 1 A
0 0 1 1 3
0 -1
= Al=|51 0
1 3
28. S=+x=3)+@y-7?°
(%, y) \/ Y
= P=5"=(x-23)7+x*
(3,7)
- I TSN
dx
B o2 4x—3=0
dx
Sx-DRC+2x+3)=0=x=1
d’p
— =6+ 1>0atx =1
dx
= x = | will give minimum distance.
Minimum distance = /4 +1=+/5
29. | x*+ y2 =4x = (x - 2)% + y2 =4 (1) Correct Figure
also, y2 =2x ..(2) /
Solving (1) and (2) 00 )
point of intersections are (0, 0) and (2, +2). W

65/1/3 (14)
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Required Area

T\/E-x/;dx+}\/4—(x—2)2 dx
0 2

4
- %ﬁ [x¥2P + [X—;z\M —(x=2)% +2sin”" (XT_zﬂ

2
_ %ﬁ-zw+[25in_11—25in_10]

8
- —+T
3

OR

Correct Figure

ST Equation of AB: y = %(5;; —-11)
Equation of BC: y =—x + 12

1
Equation of AC: y = Z(3X -1

> Required area

51 7 71
j—(sx ~11)dx +j(-x +12)dx -j—(3x ~1)dx
32 5 34

(5x-11)2}5+(12-x)2}7_1_(3x-1)2}7

1
T2 2%5 i) 4 6

3 5 3

1 1 1
— (196 -16) — —(25-49) — — (400 - 64
20( ) 2( ) 24( )

=7

15)
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