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

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

N

General Instructions :

1. The Marking Scheme provides general guidelines to reduce subjectivity in the marking. The
answers given in the Marking Scheme are suggestive answers. The content is thus indicative.
Ifa student has given any other answer which is different from the one given in the Marking
Scheme, but conveys the meaning, such answers should be given full weightage.

2. Evaluation is to be done as per instructions provided in the marking scheme. It should not
be done according to one's own interpretation or any other consideration — Marking
Scheme should be strictly adhered to and religiously followed.

3. Alternative methods are accepted. Proportional marks are to be awarded.

4.  Inquestion(s) on differential equations, constant of integration has to be written.

5. Ifacandidate has attempted an extra question, marks obtained in the question attempted
first should be retained and the other answer should be scored out.

6. A full scale of marks - 0 to 100 has to be used. Please do not hesitate to award full
marks if the answer deserves it.

7.  Separate Marking Scheme for all the three sets has been given.

J




QUESTION PAPER CODE 65/1/F
EXPECTED ANSWERS/VALUE POINTS

SECTION -A
a+ B = 6i+k
. Reqd. unit vector = o ;+L 1A<
- V37 37
Reqd.area = |axb
: ‘12i—4j+8k = V144 +16+64 = /224 or 4+/14 sq. units
. . 5 . .
Getting x —intercept = 5 y —intercept = 5, z —intercept = — 5
. Their sum = 3
2
co—factorof a,, =3
Degree = Order =2 any one correct

. Degree + order=4

y

2Vdy=dx =

= X+c¢
log 2

Marks

Yam

Yam

Yam

Yam

Yam

Yam

1m

vom

Yam

t+lam



SECTION -B

A?=4A 3T, (i)
Multiply both sides by A™
A=41-3A"or A" = % (41-A) =

1m

1m

Yam

1% m

, (l+a 0\ (l+a 0 (1+a) 0
A+BY =1 L o e v N i) 1%m
2+b -2)\2+b -2)|(2+b)(1+a)-2(2+b) 4
+b-1 a-1
AY 4B = | .
[b(a—l) S IR (11)
Equating (i) and (i1), weget b=4,a=1 I m
Using C, —» C, +C, + C, and taking a* +a +1 common from C,
1 a a’
A=f(a>+a+1)|1 1 al|, usingR, >R,-R,, R, >R, -R, .
1 a’



10.

a 212

A:(a2+a+l)

S O =

a(a—l) (l—a)(l+a)
= (a2 +a+1)(l—a)2 (1+a+a2)

= [(l—a)(l+a+a2)]z :(l—a3)2

Letx+a=t = dx=dt and x=t—-a = x—-a=t-2a

1 J-sin(t—Za)dt 3 J-(sintCOSZa—cost-sinZa)dt
o sin t - sin t
= cos2ajdt—sin2ajcottdt=cos2at—sin2a.10g|sint|+c

= cos2a(x+a)—sin 2a log| sin (x+a)|+c

OR
x? 5
consider (C+4)(x2+9) - Letx” =t
S e AL I
C(t+4)(t+9) 5 t+4 5 t+9
e dpa v
I (t+4)(t+9) 5T t+4 5 7t49

_?4 log |t+4|+%10g|t+9|+c

ST = —% 10g‘x2+4‘+%10g‘x2+9‘+c

Writing given integral as
¢ cosx % cos x
[= [ =dx+ [ dx Let x=—t, dx=—dt
7%1+e o L+e
T
__ % i_m
whenx = 2,‘[ A
x=0,t=0

1
I-a a(l—-a) = (a2+a+l)(l—a)2 0
0

1% m

1m

1m

1m

1m

vam

1m

vom

1% m

vom

1m

1% m



[ = i-(l+e")cosxdx_ i‘

(l+e")

11.  LetB ,B_, B, be the events that the bolts produced by machines

E.E,E, and A be the event that the selected bulb is defective

1 1 1
szj=—,P(zyj=—,P(zy)=—
(Bl 25 B, 25 B, 20

3 1 1 1 1 1 1
P(A)= SP(B)P| A e
(4) ;(°) (Aj 2254 20747 25

7
400

OR

'.P(x:3):lxlx2:i,P(x:4):lex2:£

6 5 15 6 5 15

3 4 5

Simlarly P(x=5)=—, P(x=6) = —, P(x=7) = —

v P(=5)= 2 Plx=6) = L p(e=m)= 2
Prob. distribution is

X: 3 4 5 6 7

by, L2345

x): 15 15 15 15 15

1% m

1m

Y, m

1% m

1+% m

Yam

2m



3 8 15 24 35

P(x): - — — — —
x-PX) 15 15 15 15 15
2P () 9 32 75 144 245
XPX): 15 15 15 15 15
Mean:Z:xi-P(xi)zf—i:%7 lm

101 289 _ 14

Variance:fo P(x,) — (Mean)’ = -5 lm

12. BHC:(3i—j+4kj—(j+kJ:3i—2j+3k 1Y4m
= L3
“BM = Zi—-j+=k

> J 5 Im

AM - j+k+31—2j+3k _ | 3i+5k | _ V34 e

2 2 2

13.  Any plane through given pointis a (X — 3) +b (y — 6)+ c (Z — 4) =0.eeeee. (1) I m

witha+5b+4c=0........ (A) Yam

(1) passes through (3,2,0) = —4b—-4c=0 or b+c=0......... B) Yam

From(A)and (B) a+b+(4b+4c) = 0 = a=-b Im

SLa=—-b=c
Im

.. Required eqn. of planeis x—y+z—-1=0



sin’0

14. LHS=tan™ (ZLS?J — tan™ 2cos 0
1—cos“0

., 2cos6 (2 J
. tan — o = tan | —
sin 0 sin®

_ _T
= cotf=1 or O—A

OR

The given equation can be written

2m

1m

1m

(tan’1 2—tan™' 1) + (tan’13 —tan™' 2) + (tan’1 4— tan’13) +ottan” (n+ 1) —tan'n=tan'0 2m

= tan’' (n +1) —tan"'l = tan™'0

= tan”' -l —tan'9 = 0 = 2
1+(n+1) n+2
15. 9y*=x’ = 18y dy _ 3x* = dy _ slope of tangent = ~—
dx dx 6
. Slope of normal = — 6—}2,
X

As the intercepts by normal on both axes are equal

_ 2
.. Slope of normal=+1 = g=il =y =i%
X
x* 64
C 9| =x = x=4and y’= — = y==%38
[36} S !

. The points are (4, g} ’ (4’ B A)

1m

1m

c 1+%m

1m

1m

Yam



dy ( \/—ZT*I { X n — ny
16 — =n X+VI+x 1+ = X+V1+x = 1%
dx \/1+x2 \/1+x2 V1+x? i
Y =NYy.ooren. (i) Yam
dx
2
1+ 2&4_@ X = d_y

dx* | dx V1+x2 - rldx I'm

= nzy 1m
17 LHDatx=1:lim (X_‘IJ ~1
x—1 x—1
2m
2-x-1

RHDatx =1, lim

x—>1* x—1

.. fis not differentiable at x =1

LHDatx=2, lim 2 X0 _

x—2~ X -2

-1

2 2m
RHDatx=2, lim —2>X"* _ Jim _ &x-Dkx-2) _
x—>2" (X - 2) x—2" (X - 2)

o fisdiff. atx =2
140 Telephone

18. Communication Matrix A =| 200 | House calls
150 Letters



19.

20.

Tele

House calls

Letters

) 1000 500 5000 | City x
Cost Matrix B = )
3000 1000 10000 ) City y
) 1000 500 5000
. Total cost Matrix = =
3000 1000 10000 3m
any relevant value I m
2x 3 ezx : 3 2x 1
I = Ie sin (3x +1)dx = 5 -sm(3x+1)—§ je cos (3x +1)dx l’am
_ < - sin (3X+1)—§'£'COS(3X+1)—2 Iezx sin (3x +1)dx
2 2 2 4 I'm
e™ . 3, 9
= - sin (3x+1)— =™ -cos (3x+1)— - 1 Im
2 4 4
1 2x ) N
13 =" sin (3x+1)—%ez"-cos(3x+l)
4 er 3 ; 1/2m
I =— —— cos(3x+l)+sin(3x+l) +c
13| 2 2
SECTION -C
Let x,, X,,€ R such that f(x,)=f(x,) = 4x,” +12x, +15 = 4x] +12x,+15 1%+/am
= 4(X1—X2)[X1+X2+3] =0 = x,=Xx,
= fis one —one
f is clearly onto and hence intertible I m
Let y be an arbitrary element of S
f(x)=y=4x>+12x+15=(2x+3)’ +6 Im
Jy—-6-3
. f': R —>Sis given by f'(y) = [YTJ m

9



21. Correct Figure
Points of intersection
x*—x—-2=0
x=2)(x+1) =0

x=2,—1 (-l isrejected)

LQ,)) ;
b4

("3

2
- Reqd. area = '[ (x+2)-
0

22.  Letz=ax+by,alsoxy=c’ = y = c

X
CZ
L Z=ax+4+ —
X
g dz _ a + bc? [_—Z}J, dz _ 0 = bc? =ax’
dx X dx

/b
or X=,/— ¢
a

. d’z b .
showing — at x = ,[— ¢ >0 = minima
ax a

SN
X c \b b
.. b a
‘. minimum z=a\/:c+bc\/% c=2\/Ec
a

OR

10

1m

1% m

1% m

2m

Yo+ Vam

1% m

1% m

1m

1m



Yy=X"+7X+2, 3x=y=3=0 cceecerrererrne. (1)
", 3x—(x2+7x+2)—3=0

Distance of (x, y) from (1)

b |3l emx+2)-3] O [xP—dx=s)| | (xr2) 41
J10 J10 J10
d—D=i(x+2),d—D=0atx=—2
dx 410 dx
d’D .
> >0 = minima
dx
- Dis minimum at x = —2
atx=—-2,y=-28
. The required pt. on the parabolais (-2, —8)
Figure

/= 3x*976  Feasible region is BAPQO

240 54 294
— n —

2,=9,2, = — + — = —
o (1B 1313
(33 "%
:22§
13
ZQ=16
. Z1s maximum at E, i
13 13

and maximum value =22 %

11



24. Any line through (1 —2, 3) withd.r'sas2,3—-61s

x-1 y+2 z-3
2 3 -6

= A 1%m

T X=2A+1,y=3A-2,2=—61+3 1%2m

It lies on the plane x—y+z =5

SO2A+1-3A4+2-6A+3=5

= A= 1m

|~

9 11 15
Reqd.pointis | —,— —,—
qd.p (7 7 7} Im

. o N ( 11 Y (15 ) 1 7
. Reqd distance = 7—1 +|-—=+2 +7—3 =;\/4+9+36=;=1 Im

2x sin (yj — ycos [yj 2 sin (yj ~ Y cos (yj
dy _ X X) X X X

25. x = Im
X y—xcos[yj Y —cos(yj
X X X
Lety=vx :ﬂ:\wxﬁ Im
dx dx

dv  2sinv-vcosv dv  2sin v-v?
= X

TVHEX — = _ = 1m
dx V—COSV dx V—COSV
V—COS V —dx 1| 2v—-2cosvVv dx
= - > = of — | ——— |dv =—- — Im
—-2siIn v+V X 2| —=-2sin v+Vv X

12



= % log‘vz—ZsinV‘ = —logx +logc

or log | Vv’ —2sinv | = logc—log x
g

VJv? = 2sinv

or

X

y

2
X

— 2sin

X

J
X

=C

y*> —2x” sin (XJ =c

X
OR

(w/il+x2iil+y2 ’) dx +xydy =0

/ 2
= y dy + Irx dx =0

JI+y? X

/ 2
lj 2y dy+j I+x dx=0
2 \/1+y2 X

1+x2)
JI+y' + (—dx =c
Y J.X\/I-I-XZ
1 X ——
[ = |— dx + —dXZI+1+X2
1 '[X\/1+X2 J.\/l+x2 ’
For I,, Let x:l, dx = _—2ldt
t t
-1 dt 3
L= dt = - [—= = —log |t+VI+t
2 1 t? +

13

1m

vam

vam

1m

1% m

1m

1m

1m



-
1 1 1+V1+x?

= —log | =+, I+ | =—log| ———
X X X

. Yam
/ 2
. The solution is 1+ x Jr\/ler2 — log [#} =
1
_ 2 _5
26. P (Doublet) = o P (not a doublet ) é ™
The random variate x can take values 0,1, 2, 3,4
X 0 1 2 3 4
4 3 2 2 3 4
5 1(5 1 5 1Y 5 1
= 4 — | = 6|—||= 4 | —| = -
P @ 6 @ @ @ @ 6 @
625 500 150 20 1 o,
1296 1296 1296 1296 1296 2m
500+300+60+4 864 2
Mean = P(x) = = S
2xPe) 1296 1296 3 lm
500+600+180+16 1296
P P(x) = = =1
2% P 1296 1296 I'm
2V s
o. Variance = 1—-|—| = = L
@ 9 am

14



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

SECTION -A
Marks
co—factorof a,, =3 I m
Degree = Order =2 any one correct am
. Degree + order =4 2m
y

2Ydy=dx = log 2 = X+C Vot m
a+b = 6i+k Yom

. Reqd. unit vector = 6 ;+L 1A< 1
h ' V37 37 2m
Reqd.area = |axb Vs m
: ‘12i—4j+8k = V144 +16+64 = /224 or 4+/14 sq. units vm

. . 5 . .
Getting x —intercept = 5 y —intercept = 5, z —intercept = — 5 Vs m
. 5

.. Their sum = 5 v m

15



7.

SECTION -B

Writing given integral as
¢ cosx % cos x
[= [ =dx+ [ dx Let x=—t, dx=—dt
7%1+e o L+e
T
—_ _ I
whenx = 2,‘[ A
x=0,t=0
e 3 P 3
[ - .’-ecosttdt+.[cos>:dxz J-e cosxx dx 4 J-cos>:dX
o 1+e o 1+e o L+e o L+e
2(1+e* 2 .
I = J( © )coxsxdx: Jcosxdxz(smx)gzl
y (e 0

LetB, B, B, be the events that the bolts produced by machines

E.E,E, and A be the event that the selected bulb is defective

2 A 1.1 1.1 11
P(A):ZP(BC)P /Bc :EX2—5+ZX2—O+ZX2—5

400

OR

16

1m

1% m

1% m

1m

Y, m

1% m

1+% m

Yam



10.

Simlarly P(x:S):%, P(x=6) = % P(x=7) = >

Prob. distridution is

X: 3 4 5 6 7

P ) 1 2 3 4 S
x): 15 15 15 15 15
Py o 8 15 24 35

x-P(): 15 15 15 15 15
2P () 9 32 75 144 245

X PX): 15 15 15 15 15

85 17
Mean:Z:x1 ‘P(x,) = E:?
Variance :fo P(x,) - (Mean)® = % _ ? - %

" A+3i—2j+3k | 31+ 5k

2

17

2m

1m

1m

1m

1% m

1m

vom



(1) passes through (3,2,0) = —4b—-4c=0 or b+c=0......... B)

From(A)and (B) a+b+(4b+4c) = 0 = a=-b
sL.a=—-b=c

.. Required eqn. of planeis x—y+z—-1=0

0 LHS = tan"* ( 2cos 0 J ~ tan”! 2cos 0

1—cos’0 sin’0

. tan” 2c0s6 _ tan™' (—2 J

sin’0 sinf
= cotf=1 or 0:%

OR

The given equation can be written

Yam

1m

1m

2m

1m

1m

(tan’1 2—tan™' 1) + (tan’13 —tan™! 2) + (tan’1 4— tan’13) +ottan” (n+ 1) —tan'n=tan'0 2m

= tan’' (n +1) —tan"'l = tan™'0

antl-l — tan) = 0 = —>

= tan
1+(n+1) n+2

5 -4
Getting A* =
12. g {_ . s }

8-3 —4 5 -4 ,
4A-31 = = = A
~4 8-3 ~4 5

18

1m

1m

1m

1m



13.

Multiply both sides by A™ 2m
1 1 (4-2 0+1 1(2 1
A = 41-3A"" ATl = - (41-A) = = = —
o 5 (41-4) 3(0+1 4—2} 3(1 2} 172m
OR
A2 I -1|1 -1 -1 0 B’ a 1 |]a 1 a’+b a-1
= = , = = 1
2 —1)|2 -1] "o 1 b —1||b —1]  |b(a-1) b+1| 2™
l+a 0 l+a 0 (l+a)2 0
A+B) = : )
( ) (2+b _2J (2+b _2J ((2+b)(l+a)—2(2+b) 4] e (l) I'am
+b-1 a-1
AY 4B = | .
[b(a—l) b j .................. (11)
Equating (i) and (i1), weget b=4,a=1 I m
Using C, —» C, +C, + C, and taking a* +a +1 common from C,
1 a a’
A=(a2+a+1) |1 12 a|,usingR, >R,-R,, R, >R, R, hm
I a
1 a a’ I a a’
A:(a2+a+l) 0 1I-a a(l1-a) :(a2+a+l)(l—a)2 0 1 a 1% m
0 a(a—l) (l—a)(l+a) 0 —a Il+a
= (e12+a+1)(l—a)2 (1+a+a2)
Im

= [(l—a)(l+a+a2)]z :(l—a3)2

19



14. Letx+a=t = dx=dt and x=t—-a = x—-a=t-2a 1m

1 J-sin(t—Za)dt _ J-(sintCOSZa—cost-sinZa)dt

sin t sin t I'm
= c0s2aj.dt—sin2aj.cottdt:c0s2at—sin2a.log|sint|+c Im
= cos2a(x+a)—sin2alog|sin(x+a)|+c 1
OR
x* 2
consider K+a)c+0) Letx” =t Yam
. t __ 4 19
C(t+4)(t+9) 5 t+4 5 t+9 Im
o[t dpd 9 pd 1
I (t+4)(t+9) 5T t+4 5 7t49 /2m
=_T410g|t+4|+%10g|t+9|+c I’2m
.'.I:—%10g‘x2+4‘+%10g‘x2+9‘+c vim
15. LHDatx=1:1lm (X—_IJ ~ 1
x—l1 x—1
2m
RHDatx=1,lm 21 = _|
x—>1* x—1
.. f1s not differentiable at x =1
LHDatx=2, lim 22-% - 4
x—2" X —
2 2m
RHDatx=2, lim Z243x-x"T L w - _1
x—2" (X — 2) x—2" (X — 2)

o fisdiff atx =2

20



140 Telephone
16. Communication Matrix A =| 200 | House calls
150 Letters

Tele Housecalls Letters

1000 500 5000 J City x

Cost Matrix B =
(3000 1000 10000

City y

140
1000 500 5000 200 | = 990000
3000 1000 10000 12120000

. Total cost Matrix = (

any relevant value

2x

17. 1= [ e sin(3x+1)dx=| =
7 _[e sm(x+)x{2

-sin (3X+1)—% J e™ cos (3x+1) dx}

e ) 3 e 9 . -
- -sm(3x+1)—5-7-cos(3x+l)—z Iez sm(3x+1)dx}

- sin (3X+1)—%ezx-cos(3x+l)—§l

13 e™

- sin (3x+1)—%ez" -cos (3x +1)

1= 4 {ezx [‘% cos (3x +1)+ sin (3x+1)ﬂ e

2
18. 9y*=x’ = 18y dy _ 3x* = dy _ slope of tangent = ~—

dx dx 6y

. Slope of normal = — —-

As the intercepts by normal on both axes are equal

S8}

.. Slope of normal=+1 = _—2y=irl =y =i%
X

21

3m

1m

1% m

1m

1m

Yam

1+% m

1m



. x* 3 2 8
.9(£j=x :X=4andy=?:y=ié Im

. The points are (4, g} , (4, - A) Yam

dy ( J”“‘5T4 { X n — ny
19. — =n1n x++VI+x 1+ = X+vV1+x = 1%
dx \/1+x2 \/1+x2 VI+x2 2m
Y =Ny, (i) Yam
dx
2
1+X2g+g . ;:nd_y 11’1’1

=ny 1m
SECTION-C
CZ
20. Letz=ax+by,alsoxy=c’ => y = —
X o+ YA m
CZ
L Z=ax+4 —
X
- & a +be’ _—21 ,E = 0 = bc’ =ax’
dx X dx

/b
or Xx=./—c¢ 1%2m
a

22



2
showing d—fatx=\/Ec >0 = minima 1/2m
ax a

¢’ cz\/E \/E
y:—:— — = C —_ 11’1’1
X c \b b

‘. minimum z=a\/Ec+bc\/% c=2\/a_bc 1m
a

OR
Yy=X"+7X+2, 3x=y=3=0 e (1)
" 3x—(x2+7x+2)—3=0 Im
Distance of (x, y) from (1)
b |3l ex2)-3] O [x?—dx=s)| | (x+2) 41
J10 J10 J10 2m

dD 2 dD
— = — (x+2), — =0at x = - 2
dx 10 (x+2) dx I'm
d’D .

> >0 = minima I m
dx
2. Dis minimum at x = — 2
atx=—-2,y=-28 Im

". The required pt. on the parabolais (— 2,— 8)

23



21.

Figure 3m
b
A syt Feasible region is BAPQO I m
P // 240 54 294
R " / ZB:9’ ZP = F + E = F
. ,,‘K\(%}” o ) P Im
- !c,\>17 E‘,> ;;_’_____,__:‘7 ( T /T}?> ]
DJ Ll’b&ﬁ :2ZE
! Tt 3ysg
1% ZQ=16
. Z1s maximum at E, i
1313
I m
. 8
and maximum value =22 —
22.  Anyline through (1,-2,3) with d.r's as 2,3 - 6 is
x—1 y+2 z-3
= = = 7\‘ 1
2 3 -6 L7m
T X=2A+1,y=3A-2,2=—61+3 1%2m
It lies on the plane x—y+z =5
S2A+1-3A+2-6A+3=5
1
= A= ; 1m
... (9 11 15
Reqd.pointis | —,— —,—
qd.p [7 7 7} I m
2 2 2
Reqddistance:\/[% —IJ +[—% 2} +[§—3J =%\/4+9+36:%:l Im

24



23, Letx,,x,,eR such that f(x,)="f(x,) = 4x,°+12x, +15 = 4x2+12x, +15
= 4(X1—X2)[X1+X2+3] =0 = x,=Xx,
= f is one — one
f 1s clearly onto and hence intertible

Let y be an arbitrary element of S

f(x)=y=4x"+12x +15=(2x +3) +6
. f': R —>Sis given by f '(y) = [—“}’_26_3}

24. Correct Figure
Points of intersection
x*—x-2=0
x-2)(x+1) =0

x=2,—1 (-l isrejected)

Lo,l) (
<

("3

25. P (Doublet) = é , P (not a doublet )= %

The random variate x can take values 0,1, 2, 3,4

X 0 1 2 3 4
4 3 2 2 3 4

5 1(5 1 5 1Y 5 1

> 4= [2] e[| 2] af2]2 (=

P @ 6 @ @ @ @ 6 @
625 500 150 20 1
1296 1296 1296 1296 1296

25

1Y2+2m

1m

1m

2m

1m

1% m

2m

1m

2am



500+300+60+4 864 2
Mean = » x P(x)= = = —
2 X PO 1296 1296 3 Im
500+600+180+16 1296
2 P(x) = = =1
PR 1296 1296 Im
. PR
.. Variance = 1-| —| = — L
@ 9 am
2x sin (yj — ycos [yj 2 sin (yj ~Y cos (yj
dy X X X X X
d_ — = lm
x Y- x cos m y m
X X X
Lety=vx 3ﬂzv+xdV Im

dx &

dv  2sinv-vcosv dv  2sin v-v?
= X =

TVEX — = e vy
dx V—COSV dx V—COSV Im
V—COS V —dx 1| 2v—-2cosvVv dx

= - > = o — | ——— |dv = - — Im

—2siIn v+V X 2| -2sin v+vVv X
1 2 .
= 5 log ‘V —2s1nv‘ = —logx +logc
1m
or log ‘\/Vz—ZsinV ‘ = log c —log x
Jv? —2sinv =
X
y’ y

Or X [~ — 2sin = = ¢ v,m
X X

y —2x’ sm(%} =c 2m

OR
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(1/i1+x2 N1+y2 ’) dx +xydy =0

/ 2
= y dy + Irx dx =0
JI+y? X
/ 2
lj 2y dy+.[ Irx dx=0
2 Il.{.yz X
1+x2)
1+y° + ( dx =c
J.X\/I-I-XZ
1 X Iy
[ = | — dx + —dXZI+1+X2
: '[X\/1+X2 J.\/l+x2 ?

For I,, Let x:%, dx = ;—,}dt

-1 dt
L =|l———dt= - | —— =
’ '[ ) 1 / 1 '[\/t2+l

1 1 1+V1+x?
= —log | =+, I+ | = - log| ———
X X X

l+\/1+x2}

—log [t+\/l+t2]

-. The solution is v1+ x> + \/l+y2 — log [ 5
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QUESTION PAPER CODE 65/3/F
EXPECTED ANSWERS/VALUE POINTS
SECTION -A

Reqd.area = |axb
: ‘12i—4j+8k = 144 +16+64 = /224 or 4+/14 sq. units
. . 5 . .
Getting x —intercept = 5 y —intercept = 5, z —intercept = — 5

.. Their sum :g

A

;+E = 6i1+k

V37 37

.. Reqd. unit vector =

Degree = Order =2 any one correct

. Degree + order=4

y

2Vdy=dx =

= X+cC
log 2

co—factorof a,, =3

28
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Yam

Yam

Yam

Yam

Yam

Yam

vam

Yam

t+lam

1m



SECTION -B

2
9y’ =x’ = 18y dy _ X' = gy _ slope of tangent = ~—
dx dx 6y
I+/2m
". Slope of normal = — 6—}2,
X
As the intercepts by normal on both axes are equal
_ X2 Im
.. Slope of normal =1 = —2y=il =y =i?
X
x* 3 , 64
* _— = = fp— — 8
'9(36j x> = x=4 and y 9:y ié 1m
. The points are(4, g}, (4,—4) Yam

dy ( \/—2)1*1 { X } n [ 2]1 ny
— =n X+VI+x 1+ = X+V1+x = 1%
dx \/1+x2 \/1+x2 V1+x? i
Y =Ny (i) Yam
dx
2
1+X2Q+g . ;:nd_y 1m
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9. LHDatx =1:lim (X—_lle

x—1 x—1
2m
RHDatx=1,lim 2-*"1 =
x—1" X —
.. f1s not differentiable at x =1
LHDatx=2,lim 20 _
x—2" X -2
_ L2 _ _ 2 m
RHDatx=2, fm —2r3¥=x" _ o =Dx=2)
x—2" (X —2) x—2" (X —2)
o fisdiff atx =2
140\ Telephone
10. Communication Matrix A =| 200 | House calls
150 Letters
Tele Housecalls Letters
) 1000 500 5000 ) City x
Cost Matrix B = )
3000 1000 10000 ) City y
140
) 1000 500 5000 990000
. Total cost Matrix = 200 | =
3000 1000 10000 2120000 3m
any relevant value I m
e™ 3
1. I= Jez" Sin(3X+1)dX={ 5 -sin(3x+1)—§ Jezx cos(3x+1)dx} 12m
= e” - sin (3X+1)—§'£'COS(3X+1)—2 Iezx sin (3x+1)dx
2 2 2 4 I'm
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12.

13.

2x

- sin (3X+1)—%e

2x

2"-cos(3x+l)—%l

> . cos (3x +1)

[—% cos (3x +1) + sin (3x+l)ﬂ +c

13 I = - sin(3x+l)—§e
4
I= i er
13 2
Writing given integral as
¢ cosx % cos x
I = j - dx+j —dx
7%1+e o L+e
o 3
I = Iecosttdt+jc0s>jdxz
o 1+e oy 1+e

(l+e")cosx dx _

i
Il
O 10 | B

(1 +

O 10 | B

e")

Letx=—t,dx=

—dt

whenxz—g,tZ%

cosx dx = (sin x)?

x=0,t=0
gcosx
dx+j -
oy 1+e

]

=1

LetB, B, B, be the events that the bolts produced by machines

E.E,E, and A be the event that the selected bulb is defective

31
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= — 1
400 /2m
OR
P(X:3):—X—X2:—’P(X:4):—X—X2:£
5 15
3 4 5
Simlarly P(x=5)=—, P(x=6)= —, P(x=7) = —
y Plx=5)= 1, P(x=6) = £, P(x=7) = >
Prob. distribution is
X: 3 4 5 6 7
. 12 3 45 m
() 15 15 15 15 15
by, 381524 35
X-P): 15 15 15 15 15
O~ R L
XPX): 15 15 15 15 15
85 17
Mean = X -Px.)= —=—
Z i (1) 15 3 1m
Variance :fo P(x,) — (Mean)’ = o1 2% = 14 1m
3 9 9
14, BHC:(3i—j+4k)—(j+kj:3i—2j+3k sm
_) 3/\ A 3 A
“BM = Zi—i+>k
5 ] > 1m
AM = j+k+31—2J2+3k _ 31+25k :J§_4 m
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15.  Any plane through given pointis a (x - 3) +b (y - 6)+ c (Z - 4) =0.eeeen. (1) I m

witha+5b+4c=0........ (A) am

(1) passes through (3,2,0) = —4b—-4c=0 or b+c=0......... B) am

From (A) and (B) a+b+(4b+4c) =0 = a=-b Im
s.a=—-b=c

Im

.. Required eqn. of planeis x—y+z—-1=0

16. LHS=tan"' (LS?J — tan! 2?036 .

1-cos™® sin"0

2cos 0 2

. tan™ = tan' | —

sin *0 (sin@} I m
= _T
= cotO=1 or O_A .
OR

The given equation can be written

(tan’1 2—tan™' 1) + (tan’13 —tan™' 2) + (tan’1 4— tan’13) +ottan” (n+ 1) —tan'n=tan'0 2m

= tan’' (n+1)—tan’ll = tan'0 I m
= tan’! n+l-l tan) = 0 = —> Im
1+(n+1) n+2
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5 -4
17.  Getting A’ :{ } lm

-4 5
AA—3] = 8-3 4| |5 -4 _ A
T -4 8-3|  |-4 5| I'm
A*=4A -31.............. (1)
Multiply both sides by A™ am
1 1 (4-2 0+1 1(2 1
A = 41-3A"" ATl = - (41-A) = = = —
. 3 (41-4) = 5 (0+1 4—2} 3 (1 2} 172m
OR
I =11 -1 -1 0 a 1 |la 1 a’+b a-1
AZ — — , B2= —
{2 —J {2 —J {o —J L —J L —J L(a—l) b+J 172m
l+a 0 l+a 0 (1.4_31)2 0
A+B) = : )
( ) (2+b _2J (2+b _2J ((2+b)(l+a)—2(2+b) 4J ........... (l) 12m
+b-1 a-1
A 4B = |0 T
[b(a—l) T T (11)
Equating (i) and (i1), weget b=4,a=1 I m

18.  Using C, - C,+C, + C, and taking a* +a+1 common from C,

I a a
A=f(a>+a+1)|1 1 al|, usingR, >R,-R,, R, >R, -R, m
1 a® 1
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2

1 a a 1
A:(a2+a+l) 0 1I-a a(l1-a) = (a2+a+l)(l—a)2 0
0 a(a—l) (l—a)(l+a) 0
= (e12+a+1)(l—a)2 (1+a+a2)
= [(l—a)(l+a+a2)]zz(l—a3)2
19. Letx+a=t = dx=dt and x=t—-a = x—-a=t-2a

1 J-sin(t—Za)dt 3 J-(sintcos2a—cost-sin2a)dt
o sin t - sin t
= cos2ajdt—sin2ajc0ttdt=cos2at—sin2a.10g|sint|+c

= cos 2a(x+a)—sin 2alog| sin (x+a)|+c

OR
x? 5
consider (+4)(x2 +9) - Letx” =t
S e AL I
C(t+4)(t+9) 5 t+4 5 t+9
e dpa v
I (t+4)(t+9) 5T t+4 5 7t49

_?4 log |t+4|+%10g|t+9|+c

ST = —% 10g‘x2+4‘+%10g‘x2+9‘+c

SECTION-C

2x sin (yj — ycos [yj 2 sin (yj ~Y cos (yj
ﬂ _ X x) _ X X X
dx Y- x cos m y m
X X X
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d
Lety=vx = — = v+x— 1m

dv  2sinv-vcosv dv  2sin v-v?
= X

TVEX — = _— =
dx V—COSV dx V—COSV I'm
V—COS V —dx 1| 2v—-2cosvVv dx
= - > = or — |———— |dv = - — Im
—2s8siIn v+V X 2| —=-2sin v+V X
1 ) )
= 5 log‘v —2s1nv‘ = —logx +logc
1m
or log‘\/vz—2sinv ‘ = logc—log x
Jv? —2sinv = &
X
y’ y
Or X [~ — 2sin = = ¢ v,m
X X
y - 2x’ sm(%} =c 2m

OR

(1/i1+x2 N1+y2 ’) dx +xydy =0

y VI+x°
> + X = 1m
J1+y X

=

lJ. 2y dy+j Lex? dx=0
2 \/1+y2 X

2
JI+v* + I%dx =¢ 1% m
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1 X
[ = |——— dx + |——— dx = L, +V1+x’ 1
1 '[X\/1+X2 J"\/l+x2 ’ o
1 -1
For Iz,Letx:Z,dx:t—zdt I m
I, = —log[t+\/1+t2]

-1 dt

—  _dt= - [—=— -

Itz-l el IW“ Im
t t

R
1 1 1+V1+x?

= —log | =+, I+ | =—log| ———
X X X

N

vam
/ 2
. The solution is 1+ x Jr\/ler2 — log [#} =
J
1
= — :5
21. P (Doublet) o’ P (not a doublet ) % ™
The random variate x can take values 0,1, 2, 3,4
X 0 1 2 3 4
4 3 2 2 3 4
5 1(5 1 5 1Y 5 1
= 4 — | = 6l—||= 4 | —| = -
P @ 6 @ @ @ @ 6 @
625 500 150 20 1 o,
1296 1296 1296 1296 1296 >m
500+300+60+4 864 2
Mean = » x P(x) = = S
2 X PO 1296 1296 3 I'm
500+600+180+16 1296
P P(x) = = =1
PR 1296 1296 I'm
. PR
. Variance = 1—-|—| = — L
@ 9 am

22, Letx,,x,,eR such that f(x,)=f(x,) = 4x°+12x, +15 = 4x2+12x,+15 1%t/am

= 4(X1—X2)[X1+X2+3]=0 = X, =X,
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= f is one — one
f 1s clearly onto and hence intertible Im

Let y be an arbitrary element of S

f(x)=y=4x>+12x+15=(2x +3)’ +6 I'm

. 1 R—>Sis given by f'(y) = {@J

2m
23. Correct Figure Im
Points of intersection
2-x-2=0
o 1%5m
(0 4 x=2)(x+1) =0
/ x=2,—1 (-l isrejected)
(3 2
. Reqd. area = j{(x+2)—x2}dx 1Am
0
2 372
= |:X_ +2X_X_j|
2 3],
8) 10 )
= |2+4—— |=—sq.units
[ ?J 3 q 2m
24. P Figure 3m
S 3x-2976 . S
Feasible region is BAPQO Im
&
S g 240 54 294
B\(%zls // ZB:9,ZP:F+E:F
ST T (% Im
R G .g_‘%-\ _ 8
‘; :“(+\35:[_ - E
J : s
ZQ— 16
. . 30 6
. Z1s maximum at| —, —
13713

1m

and maximum value =22 %
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25.  Anyline through (1,-2,3) with d.r's as 2,3 - 6 is

x-1 y+2 z-3

2 3 ~6 Im

T X=2A+1,y=3A-2,2=—61+3 1%2m

It lies on the plane x—y+z =5

SO2A+1-3A4+2-6A+3=5

= A= 1m

|~

... (9 11 15
Reqd.pointis | —,— —,—
qd.p (7 7 7} Im

. 9o Y ( 11 .\ (15 ) 1 7
.. Reqd distance = 7—1 +|-—=4+2 +7—3 =;\/4+9+36=;=1 Im

26. Letz=ax+by,alsoxy=c’ = y = c
X

Y+ lam
2
L Z=ax+—
X
'.%:a+bc2 _—21 ,g:O:>bcz:ax2
dx X dx
\/1:7
or Xx=_.—¢ 1%2m
a
. d’z b .
showing — at x = ,[— ¢ >0 = minima 172m
ax a
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_ﬁ_i\/g_c\/g
YT T eV b

. minimum z = a\/Eanbc\/% c=2\/a_bc
a

OR

y=X"+7X+2, 3x=y=3=0 e (1)
’, 3x—(x2+7x+2)—3=0

Distance of (x, y) from (1)

. 3x - (x> +7x+2)-3 D - ((x*-4x-5)[ _ [(x+2) +1
J10 J10 J10
dD dD

2
= 2), — =0 = -2
i TO (x+ ), i at x

d’D

5 >0 = minima

dx
c.o Dis minimum at x = — 2
atx=—-2,y=-28

. The required pt. on the parabolais (-2, —8)
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