- MATHEMATICS

Class‘XMII B ‘
COMMON PRE BOARD EXAMINATION 2017- 2018(SET~1)
3 MARKING SCHEME | |
" Srano ~ ANSWER ’ ;j» | MARK(S
; Section A
L 1| 4|=5,50|641=6’|Al= 216 X 5 =1080 | [t
2. y= eZLog(3x)‘ 1 1
y . 9x2 :
@y _ i
o 18x % |
3 =1, [b=2, d-b=1 ‘ |1
a- E’= || |B| cos6
1=1x2cosf
Cos8 =-1-,
— £00 A
6 = 60 QaY) A |
4, |1
4[(2)’° ] 3(% ( )
Order = 2, degree = 1 :
. : Sum=2+1=3
= ; Section B |
> sin™t 2 + sinmt 2 | %
s , Y o
= tan”';+tan”t 8/15 |
= tan™? (—4——1;)( _BE_E
_ 1 45+‘§215
- ta (60—24) 1
= tan™? (g—;-) '
= cos™! (§> j
& 3 1%
Y= f(x) = x3 ;
Let x= 125, Ax=2, y=(125)"° =5 Rz
dy_ 1 _ 1 1 ‘
dx 3 31258 7O
dy ==X 2=2/75 1
4y = 0.26 ' Paé; 10f13



Therefore (127)3 =y+4y s+ Ay = g + 0. 26

N 5.026
7. 1
. I = [log(2+3x)/(2 - 3x)dx
1
243
f(x) =log (3=5)
243 1
o= log (32)”
_ [2+3x\™® 1
- ) log (2—3x)
=-1(x)
Hence, f is odd function
1o :
So, I= j log(2+3x)/(2=3x)dx =0
8. |4sin™ X +cos’ x 1:1 i
| ‘ 4sm x-l—cos x = 2(sin” x)+2cos X
: 251n = cos™x
2sin’ )r”/z—sm X %
; 3sin” )f“”/ 1/‘
! sm >f—”/ :
fx—sm”/é
‘ff"‘; Fz 1
o 1 24 3] [8 5]
13 4 2 1] ]20 13
ATi= ,
; ' 1
10. 1 ,
2y E=da>) *
From 1&2 . 3
d
2 =2y (O 4
7% kS
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0 =>
ajlb x &
G= A(B X C)-nmmmmm >(1)

1=jAb x |

1 =A)|B\[c] sin%

1=

2=|A]

A= 42 > (2)

so, from1&2 d= iZ(ExEj

3308 30090

12.

P (solved) = p(ét least one solved)
= 1 —p(none solved)
=1-p(A"'NB")

= 1-P(A’) X P(B") Q@

102 =
:1_—.)(—
2773
1-

w
win

- SECTION -C

13.

dx/dt = ap Cospt,
"dy/dx - ap Cospt:

d%y —bpsec’pt
Ly TR x dt/dx

dy/dt = -bp Sinpt
—bp Sinpt . _

b/a tanpt

LIS od

dx?

_—bpsec®pt % 1

>

14.

(x) = sinx + cosx

F’(x) = cosx = sinx

>18

Now, f(x) =0 gives tanx = 1] =x=

1A

Page 30f13




So, £(x)>0 forallx€[0,%) U (Z2n]

F'(x)<0 for all x € (%,54—”)

OR : ,
Slope of the tangent to the given curve at -
- Point (x,y) is given by
ay  —2
dx (X -3)
2 ‘
= (X-3)2 = 2 =>x=24

= - So the points are (2,2) and (4,-2) and the equation
= y-2x+2=0and y - 2x + 10-= 0.

B2+ (2r)2 = (10V3)°
h% + 4712 =300
4h?=300 - A2 coooeeees > (i)
Volume of cylinder = nr?h
3-h2\ ' . .
v(h)=mn (T) X h-. from equation (i)
V() =7 [300- °]
V’[h]= [300-3h?%]
From critical point ~ v’[h] =0,
3h?*=300,
h* =100

h=10
-s0, 4r?=300-102 - -
r?=50

r=5V2
volume = mréh

] S ) (50) X 10 =500 7 cubic unit
To check maxima

& VUIhl=Z[6h]
v’?[h] =[-6x10]
=-157<0

| So, max vg ‘lﬁm'e =500 7 cubic unit -
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160 ‘ ! - Cosx=t =>-Sinx dx=dt
t2+1)(t2+4)
Puttz—y . T
-1" A , B R R
@D+ Y+l y+a
-l= A(y+4) + B(y+1)

(A+B) =
: 4A+B = -1
= A=-1/3,B=1/3

This glven integral =

t2+4 "
= - 1/3 tan‘lt + 1/6 tan™? (;) +C

=-1/3 tan™*(Cos x) + 1/6 tan™" (Cozsx) +c

17.
1) Applymg €= CL+Cy + (5

2) Taking 2 common from C 1

3) Applying €2 » €2 = Cy

4) Applying C3 = €3 — C;

5y Applying C; = C; + G + G

6) Taking (-1) common from C; & (3

18,
v asinz(x+1), x<0

fe=4 2
tanx SSmx,‘x‘>0

X
Since, f(x) is continuous at 0
So, L.HL. =R.H.L. *f(O)—
LHL Jim,o- £(x)
S o=limg s - asm{ /6 (x + 1)

=g
tan x—sinx
RHL, hmx_) ot "——xa—
sinx .,
e —Sinx
lim,._, o ~
) 1—COSX.
sinx. (- )
3 CoSXx
hmx_, ot 2
li tanx Ii sin? x/2
My, g+t ——. X 1mx_,0+——xz——-
. tan x ; 25in? x/2
llmx__) 0+ —x—' . X 11mx__) O+ xz
— X 4

=1x2/4 =172

" page50f13




'sincé fis differentiable at 1, fis continues at 1.
- Hence, lim,,;+ f(x) =lim,_,+ 2x + 1

v ="hmh—»o
=limp_g
=2a -

"Sola=Y

LHD.  £(1)=lim,, [0S0 g
¢ . a+ah?-2ah+b-3

RHD ' (1) Flimy, o LA iy
R S | ‘ |
As, fis differentiable at 1. We have 2a=2, i.c. a=1,b=2.

OR

limy, - £(x) = limy, -(ax2 + b) =a+b
f(1) =3 »

As," fis ontinues at 1 , we have a+b =3 ----(1)

a (1~h)2+b-3
x=0T o

. =h
—ah+ 2a (from 1)

2(1+h)+1-3
x—-0 h

19. .

Héfein -3 cotx, Q=sin2x
If T eJpax
= pf -3cotxdx

CyXIF=[Q-1-Fdx

Y 3 cotx = sin2
77~ 3 cotx = sin 2x

=3 log(sinx)

ek blog
R

(=)
sin3x.

—! sindx

1 . 1
Y === [ sin2x x ——dx
sSin x sincx

“ =2 [ cotx cosecx dx + ¢

=-2cosecx +¢

sindx
y = -2 sinx + csin®x \
=-2+c¢, o C=4
y =-2 sin®x +4 sin3x
OR
. oo (YY"
2N _ dy _ y=xsin (;)
[xsin (x) -yldx+xdy=0, ol ~
ay _ v z(Y) Yo yms =
—==(=)- = —=y=>y=y
== (% sin Z,let v =>y=vx
4 v
2 Loy g
Codx v Xd
av dx
D> — = [
fsinzv x
=

cot(l;-) = log x| +¢
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= co¢(§)=1og (1) +c, c =1
= cot(§)=1og x| + 1

= OR '

= c'ot(§)=log Ixel

20.

c?‘_L&andcf+B IR
| - So,d|[dXb
> d=M@XB) (1)
i)k
1 4 2
3 -2 7 |
TXD =32+ (-1Dk Q)
From (1) and (2)
d =M@ X b) =A(321 —J — 14k)
Butd- ¢ =15 | |

= 64NN 561 =15

=>)\=5/3

So,d =2 (320 -] — 14k)

—

axXb =

21.

x—4 -1 z—
L=—and12 =1
4 -1 3 -2 1

If I and l, are co-planner then,

Xp =X Yo—Y1 21-2;
5 | a by ¢ |=0
Az b, €2

4—-1 1-3 1-0
212 4 -t

13 -2 1
13 =201 , ‘
= |2 4. —1|=0 asR;andR; are identical.
3 -2.1 \ :

Hence the equation of plane

X=X Y=V Z— 2
Qg by € |=0
a by €y
x—=1 y-3 =z
= 2 4 -1=0
3 =2 1

S (1232 2(4-12)=0

2 2(x-1)=5(y-3)~16z=0
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|:>

\r:>

2x =5y -16z+2 +15
2x—§y ~16z=-17

?- (20 =57 —16k) = -17.

22. | Let x denote the réndo_'hd variable and can take value 0,1,2, n=2, P=1/4, a=%
. { :
Mean -le pl = 1/2
Value i S xi% p(xi) — (Txi pxi)?
=5/8-1/4 =3/8.
23. | Let E1,E2 and A are the event defined below
‘ El=the mlssmg card in a heart card
- E2 = the missing card is not heart
A = drawing two heart card from the remaining cards:
- P(E1)=1/4 P(E)=3/4
P(A/E])= == P(A/E2)= 222
2
By Bayes theorem
P(B1/A)= : P(El) P(A/E1)
: P(E1)P( )P(EZ)P(A/EZ)
1,125
.T___"x.;j:zif# = 11/50
SECTION -D
24. 1-10 = 702 4
902} 3 4]B=[ 2 -4]
0y 1 2 2 -1 5
24+4+0 2-=2 —4 44 ‘
AB=[4-12+8 4+6—4 —-8-—-12+20]
L {0-4+4 0+2-2 0-4+10
': 6' . O 0
i E &0 6 0]
0.0 6
AB= 6]
Ax(—B) =1
2 2. =4
A'1 = 1/6(B) =16[—-4 2 =4]
: 2 5

=1
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X 3

X=[y]C=[17]
z 7

AX=C

X=A"1C

2 2 -4 3
X=1/6[—-4 2 -4]1[17]
2 =1 5 7

6+ 34— 28
X=1/6[—12 + 34— 28]
6—17+35
12 2
=1/6[-6]1=[~-1] o
X=2,y=-1,2=4 | R,
, OR
1 2 =21 [t oo
-1 3 o0l=lo 1 0lA
0 -2 1 0.0 1
1 2 =21 100
= 0 5 -2/={1 1 0|/A R,»R,+R,
o =2 1| o o1
o2 2] [t o 0]
200 1 01(=|1 1 2]A R, = Ry + 2R;
0 -2 1 00 0

~R1 => R+ 2Ry, Rz -> R3+ 2R,
1 0 -2 -1 =2 —4

= [0 1 01 1 2]A
o 0. .1 . 2 2 5

10 0 3 2.6
= 10 1.0=11.1 Z}A
0.0 1 2.2 5
326
= HenceAl“{l 12
2 .25
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25. ‘A R=f'§{

INo-24. (OR)

— F=1

" ‘: Reflexive :
[ S —

Orie- One :
- E
Ayt 12x + 15 =4x2+ 120, + 15

P

()

(a )abERanda b+\/_ 3 €S
S = Irrational

Leta ERsoa—a+/3€S

Hence, V a €R (a,a) € R so R is reflexive
Symmetric :

{Leta=+v3 b=2

So,a~b++3=v32++/3=2V3-2€35, so(ab)ES
Now,b—a +V3=2++3-V/3=2¢ S.so, (b,a) € R

So, (a,b) € R but (b,a) € R so, R is not symmetry
Transitive:

Leta=+v3,b=2 c¢=2V3

'So,b-a+V3=v3-2+V3=2V3-2 €S

So, (a,b) ER

Now,b—c +vV3=2-2v3++/3=2- \/—ES

(b,c) €ER

‘f“‘f“;i‘But a~c+3= \/_ 2/3+V3=0¢S

So, (a,c) € R hence, R is not a transitive
f(x) =4x® +12x + 15

orany x1 and x2 € N we find that f(xl) f(x2)

2 xl1-x2)=0 :
= X1=x2 so,f:N ->Range (f) is one to one

Since f: N -> Range (f) so, codomain =Range =~~~
Hence f is onto , hence f: N'-> range (f) is mvertlble
Let ™1 denotes the inverse of f'then -
fo f~*(x)=x forall x € Range (f),

f(f () =x

, APV 12 £ +15 =%

~12+ /144~16(15-X) -
X) = ( )

y = 3”— [« f1 @ EN

> 71 (x)>0]
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26. I= fﬂ x dx : T 1
' 0 a2cos? x+ bZsin2x’
= f“‘ (m-x)dx

0. a%cos? (m—x)+ b2sin?(n-x)

k = thn dx
0 a"’cos2 X(-:ll- bZsin2x
X
I= ———t
2 7Cf azcos2 x+ b?sin2x
dx
212="2xn/2 fi____dx
1 fo Ctlltzcosz %+ b?sin2x g :
' °<__ - Lo . {
= : whe et= tan X : PR RN
: nfo at+ b+ T ‘ .. :
T o t
I=—;f v
b2 V0 (F)%+ 2
s ~q bt
=3 {b/atan IS )

{ blax [n/2 - 0]}

,—ZE
Lan OR
f0182‘3" dx
I= f e?m3x dx

= limpo h{f(O) +f(h) + f(Zh) 4+ f(n = 1Dh)
= limpogh[e? + e?73" 4 ... e?™ 3(-Dp]
= limpg he?[ 1+ €73 + o4 e 7D

(e -3nh_q
__1lmh_>0 he [—T_TT] v
“timpp 52 (<) = DX
—3h

=§(e2 _e~l)

27.

Solvjngyz VE— %2, y=|x—1|
 Weget (x—1)2=5—x?
= x=2andx=-1

therequnredarea—f {\/ 5= x2— (1——x)}dx+f{\/ —xz—(x—l)}dx
=f V5 —x? dx——f (1=x) dx+f——(x—~1) dx .
x\/s—:?j—SSLn 1\@]2 - [x——]1 —[-D;—Z—Jf] ‘

IR

~ 1,85, . 12 . X2 o
=[—5+5(sin"  Z+ sin 1@]31—[x——2-]1_1—[——x]§

- [_%+§2' (sin‘lj—g+ sin”t 'j_g)] $q. units. i

. Ppageilof13




28, |

— [t
1 -1
2 =1 =3 '
--'The§ eqjuation of the planes # (SL +7i+k ) =1
The position vectors of any point on the given line is
;{(1 + A+ (24307 + (-1 - 90k  we have
(1+D5+2+30)7+ (-1~ I =1

-~

k
2 |=50+77+ &

13
=
D
o~

I

@ heel,
‘® The position vector of the required point is -j+8k

29.

Let X and y be the number of packets of food P and Q
N B respectlvely obviously
‘ e Minimize z = 6x + 3y (v1tam1n A)
subject to constraints
‘ ' 12x+3y = 240 (constraint on calcmm)
4x-20y > 460 (constraint 6n iron )
6x + 4y < 300 (constraint on chol lestrol)

b S x=20,y=20
The coordinates of the corner part LM and N
! Corner point Z=06x+3y
i : 228
: 150 minimum
285

-Sozis mmlmum at th point (15,20). ~
So vitamin A amount will be minimum if 15 packet of food P-and 20 packet Of food Q are used in the

spemal diet the mmlm pm amount of vitamin A will be 150 units.

Page 12 of 13
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o MATHEMATICS
Class X '
COMMON PRE-BOARD EXAMINATION 2017-2018(SET- 2)
i o MARKING SCHEME -
10 ‘ } ANSWER MARK(S)-
LI Section A
1. L la=1y, Bl=2, d-b=1 |1
i b= la ||B| cosé
1=1x%x2 cos@ '
Cos8 =-2-
6 = 60°
2. | 1
dy 3 "
Order =2, degr ce =
| ?: Sum=2+1=3"
3. | |4 (=§5,so|§A §=%63 |1£x|= 216 X 5 =1080 1
4, ( f ) y — eZlog(?x) 1
oy =9x?
o Ty
Section B
5. : o tsinTt % + sin”! —1§7- %
5 = tan™? 5 -l- tan“1 8/15 %
> ‘ — —-1 (4 15 )
- S 45+4'3z15
‘ ‘ S 2 ‘
= tan (60 24) 1
= tan”! ( ) _
' - -1 .36
T : - cos (85)
6. 4sin'x + cos'l:x =7 - : %
; ¢ 4sin”’x |+ cos'x = 2(sin'1x) +2c0sx
i 2sin x-—“cos'lx %o
2sinx = /o~ sin”'x
3sinx = ”/2
s N
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It
N

TR

AL el

/ﬁ,\’u\‘ o [1
AT = A L

T e

1

Y=f)=x3 | o
Let x=125, Ax=2, y=(125)"* =5

o oot 1

dx o3 '3(125)% 75

1

dy = 2= X 2=2/75

4y =026

: 1

Therefore (127): =y + Ay =5+4y =5+
| =5.026

.26

S = jlog(2+3x)/(2;3x)dx
B 243%

109 = log (33
fx)= log (2+3x)‘1

2-3x

= - f(x)
Hence, f is-odd function

So, I= j'log(2+3x)/(2—3x)dx =0

10.

k-

Y

%

: b_-vF?.age 2

n
of 12




= y?- Zy% =0 isrequired D.E

\V
QU
s U I o

. ;
db=o0 =
' ,d-é=0=>dl¢c
= dlb x &
2 G=Ab X C)ememma>(1).
=2 1=A||bxc] . %
_ - — ..TE .
= 1=|A||b]|c| sin - 3
> 1==|4] |
= 2=|4]
> A=42-—>(2) .
= so,from1&2 d=+2(b X c)
2. ? P (solved) p(at least one solved) %
i = | — p(none solved) ‘
! =1-p(A'n B’ 3
= 1-P(A”) X P(B)
I 1 2
=1--Xz
23 :
i SECTION~C
3. 1) Applying C; = C5 + C3 1
2) Taking 2 common from Cy 1
3) Applymg Cy > Cy— Cq ‘
4) Applying C3 = C3 + C; 1
5) Applymg C1 - C1 + CZ + C3
. 6) Taking (-1) common from C; & C3 1
14, R I
asin%(x-i-l), x<0
T 1T
||tanxsing ;
, x
: Sinc‘e“ f(f) is continuous at 0
So, LH.I. =RH.L, = f(0)=a
‘ LHLhm,F,,O f(x) 1

=limy 5o~ asin{®/g (x + 1)
-a

B

Page 3 of 12 o




o ! tanx—-sinx
R.H.L, lim,_, o+ ———

. x3
S
My, gt "'_x';——'
Slnx (1 COSX)
COS X
hmx_, e
- tanx.” oy, sin? x/2
_ llmx_g ot —— X lim,. o+ =
g li tanx 2 sin?x/2
1m,c_9 o+ —— X hmx_> 0t T
T 'X\4
=1x2/4 =172
So,a=1

OR
smce f is differentiable at 1, fis continues at 1.
Hence, lim,,_,;+ f(x) =lim,._,1+ 2x + 1
lim,_, -~ f(x) =lim,_, ~(ax® +b)=a+b

f(1) =3 |
‘ As, fis continuesat 1, we havea+ b =13 -=-(1)
: ‘ o
LHD.  £(1)=lim,_g i(i—h)—ﬂ-ll = lim, g SRRl
a+ah?-2ah+b-3 ‘ k
hmh_,o '———_r—
hmh_,o —ah + 2a (from 1)
= 2a ‘
RHD  £(1)=limy_, LA i, LA
. R ‘ ‘

‘As, Tis differentiable at 1. We have 2a=2,i.e. a=1,b=2.

15. [ 15 x=a (cost+tsint)andy=a (sint~tcost),
dx dy o ;
T =.tacost, It =atsint
ay _
d =tant
Tz T sectt dt/dx -
=sec’tX == sec3t.
tacost ta ) !
16. F(x) = sinx + cosx

F’(x) = cosx—sinx |
Now, f(x) = O givestanx =1 =>x = %

Page 4 0
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So, P> 0 forallx€[0,5) U (2]
| F (<0 forallx € ¢,

OR
Slope of the tangent to the given curve at
Point (x,y) is given by ‘
By _ —E
dx (X -3)
5 «
= (X-3? = 2 =>x=24

= So the points are (2,2) and (4,-2) and the equation
2 y-2x+2=0 and y—2x+10=0

To

cheék m,

0, MaX V¢

B2 + (2r)? = (10V3)’
h? + 4r% =300 ‘
T I 1| I X p— > (i)
Volume of cylinder = nr2h
3-h? o .
v(h)y=m (——4—) X h from equation (i)
V(h) =§ [300 - h3]
V’[h]= [300 - 3h?]
From critical point v’[h] =0,
3h2=300,
h? = 100
h=10
so, 4r2 =300 - 102
r2=50 ‘
r=5v2
volume = mrh
7(50) x 10 =500 7 cubic unit
axima
V> [h] =7 [-6h]

oy my=16x 101

=-151<0 .
)lume =500 7 cubic unit
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18, 3 1
—dx ] x dx
= L X = 4, .4 ,
x(x D x"(x"-1) .
Letx* =y ,  4x3 dx=dy 1
S =4[ _"L]_ 4 |
3dx~—dy I= 41 y(-1) 4L} p-1 y ;
1o =) | 1
=Z[log—-y—] +c ,
1 (1) 1
I=={log ~ 1+¢
o Y _3ycot 2
: <~ 3yco x =sin2x
Here P=-3 cotx, Q— sin 2x
o If=efrax
_'= ef ~3cotx dx
—_ e—3log(sinx)
_ plog(z5) :
= e Plsindx
o osindx 1
yxI-F=[Q- 1 F dx ;
DA sin3x~=f5m2xxsin3xdx
= 2 [ cotx cosecx dx + ¢ 1
_y3 = -2 cosecx +c
S‘lTL X
y = -2 sinx +csin3x 1
2=2+c¢, C=4
, y—-2$ln X +4 sin3x
NO-19. . OR
R 2, _ dy _ y—xsinz(y-) 1
[xsin (x)-y]dx+xdy 0, e X -
@Y _ VN 2 (V) qet L ey => v =
oo ﬁ)‘- sin (2),letx V=>y=yx 1
dy v »
"? dx V+XE
= —f sm2 = x
= cot(;) log x| + ¢ .
= cot(%:-)=log (I)+c,c=1 1 »
= cot(£)=log_lx|+1

13
:
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= cot(d) = loglxe]

X

QL .l

4

Qu

[l

oy &
> 1 ‘
layg

f—

1

A~

—

N’

Sl

1I
Uy
B~

2
3 =27

TXb|=320-j+(-19k Q)
‘ Fr&m (il) and _§2) .

d =Md X b) =\(32 — j — 14k)

But dj- & = 15

=> 64\ +A +56A =15
=>)=5/3

=2 (320 - — 14k)

Gloag
E1
3

a1
'42‘ ,
R k=1
= 2
3103
= (x-1)4
=

=

Xpg—X1 Y2~ V1 Z1-2

i3t 1
2 2 4] -1

x—4  y-1_ z-1

! KAy 2 P =
. | li=-F = _1andl2.

3 -2 1
If 1, and 1, are co-planner then,
bl Cq =0
b, C2
1-3 1-0
4 -1
-2 1

= 0 asR; and Rj are identical.

1

" Hance,fhe equation of plane

X=Xy Y—=V1 22
. ‘ bl Cq =0
b, G2
 y—3 z ‘
o4 -1l =0
=2 1

2)(y-3)(2+3)+ 2(-4 - 12) =0

- 2(x-1)+ 5(y-3) - 162=0

- 2x—5y-16z+2 +15 =0

. 2x — 5y —162=-17

- 7 (2i 5] — 16k) = —17.
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22.

xi o p(xi) xip(xi)  xfp(xi)
0 16 0 0
1 12 1R v,
2 3/10 6/10- . 6/5
3 1730 .3/30 3/10

Total 1210 2
E(x)— Mean Zxip(xi) = 6/5 \

2

'Varlance(x)— Zpix?- (Z'plxz) =2-(6/5y =14/25

23.| .

- Let El,EZ and A are the event defined below
- E1 =the missing card in a heart card
E2 = the missing card is not heart
A = drawing two heart card from the remaining cards
PEl)=1/4 - P(E)=3/4
P(A/E1)= “CZ
By Bayes theorem

P(E1/A)= - P(El) P(A/E1)
) 1x12(:2

—1‘*2111‘252 =11/50

1
47°51C3 4 '51C3

13C2

P(A/EZ)——

SECTION D

24,

R= { (ab)abeRanda- b++v3 €S
: " S =Irrational
Reflexive : _
Leta ERsoa—a+y3€S
Hence, V a € R (a,a) € R so R is reflexive
Symmetric ‘
Leta=+3 b=2
So,a—b+v3=v32+v3=2v3-2€S,50(ab) €S
Now,b~a +V3=2++3- \/_ 2°¢ S .s0,(ba) &R
-So, (a, b) € R but (b a) € R so, R is not symmetry
Transitive:

Leta—\/—,b#2“c=2\/§
So,b-a+V/3=v3-2+v3=2V3-2 €S
So, (a,b) ER
Now,b—c+V3=2-2/3+V3=2-+/3 €5
(b,c) R '

But, a—c+v3=v3-2/3++V3=0 ¢35

‘So, (a,¢) € R " hence, R is not a transitive
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NO-24. (OR) - f(x) = 4x% + 12x + 15
' . -~ One- One :
v For any x1 and x2 € N we find that f(x1)= f(x2)
2z 4‘ 12x1 +15= 4x2+ 12.7C2 +15
5 2> (x1-x2)=0
= X1=x2 so,f:N-> Range (f) is one to one

Since f: N > Range (f) so, codomain. = Range
Hence f is onto , hence f: N -> range (f) is invertible
Let £~ denotes the inverse of { then
fo f~1(x) =x forall x € Range (f),

f(f 7 (x)) = x

M) 2 IS = x

= F1(x) = -12+ 144—16(15—x)

=) —““F [« f (0 EN
> 7 (®)>0]
25 1T -10. |2 2 -4
A=[2 3% 4]1B=[-4 2 —4]
0 132 |2 -1 5 |
: Lol 244400 2-2 —4+4
! AB={[4—12+8 4+6—-4 —8-12+20]
1 0—4+4 0+2-2 0-4+10
6 0 0
| S0 6 0]
00 6
AB—IGI
AXGB) =1 o
‘ 2 2 —4
Ly AT'RUEB)=1/6[—-4 2 —4]
- o 2 -1 5
X 3
| X=[y] C=[17]
z 7
AX=C
X=4""C

2 2 -4 3
X=1/6[-4 2 —4][17]

2 =1 5 7
6+34—28

X=1/6[-12 +34—28]

6—17 435
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— 12 2
=U6[=6]=[~1]
L 24 4
X=2:y='1az=4
OR
1 20 =2 1 0.0
-1 3 0l=l01 0lA
0 =21 0.0:-11
| (12 =27 fr oo
S 0 5 -2|={11 0|A R, >R, +R
: 0. -2 1 0-0 1
1 2 =2] {100 SO
510 1 0|=[11 2A R, = Ry + 2R,
S0 =2 0 00 |
Ry -> Ry + 2Ry, R3-> R3+ 2R,
1.0 =2 -1 -2 —4
2 [0 1 011 1 2]A
00 1 2 2 5
1°0.0] [3 2 6]
20 1 0[=|1 1 2[A
0 0 1 2 25
3 2 6
= Hence A™'=|1 1 2 ‘
225 !
26.. ‘ e T x dx
I fO aZcos? x+ h2sin?x
(T S m=x)dx
0.a%cos? (m—x)+ b2sin?(n~x)
=ch1‘t; ' dx E
0 aZcos? x;li- b2sin?x
— . X
21= fO azcoszx+bzsm2x
= fo_____ax.
212= 215/20{0 aZcos? x+ b2sin’x
I=n f =0 where t = tan x
=£fo< dt
bZ (—)2+t2
I——{b/atan‘l[—] } .

'P\ége 1‘(£)vof 12




i

‘zn;{b/ax[n/2—0]}

=
o OR
, f01~e2'3xd9§' ‘
| 1= fle2 3% dx
=l ACFO) 4 £+ FCR) .+ £ = D)
i = limpg Al e? + 2730 4 e 3(n-1)p] |
. =limpoohe?[1+e 3"+t e~3(n~Dp]
: } (e —3nh_-q
=limpo he® [ | o
; ! 1 , - 1
';—‘l1rnh_,0-§_w_-1- X (—'?") = ez(e 3 — 1)X (—-3-)
1 o —sh :
T
= \ AU';)
"..‘t'?.; .. . ‘a ‘
o 2 s ‘ 3
Area of triangle ABC ¢ _[ 2(x—1)dx+ j (4—x)dx— I 2l
| B 1 T2 1
= 25 —x} +[4x— 5T 35— =%
=3/2 f ,
28. "~ The two Given Planes are

N

Fo(i+2f+3k)—4=0 (1)
7-(2t+j—-k)+5=0 -2

R A plaﬁé which contains the line of intersection of plane (1) and (2) is

R a3k -4+ AF- (204 J k) +5)
Pl +2)i+ QR+ D+ B - k] -4 +54=0 -(3)
ow the plane (3) is perpendicular to the plane
(5t +3j—6k)+8=0 wien(4)
. (14205 + 2+0) 3+ (3 —=1) (-6) =3
= A5 7/19 ‘

—
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| Putting the value of ) in (3)
| 7+ (331 + 457 + 50k) = 41
- This is the required plane.

29,

At the point - P
(0, 0) 0
{200, 120) 2412
{0, 240) 1704
| 00,0y 1560
(80, 210} 2115 '

Let x = the number of units of Product 1 to be produced daily .
y = the number of units of Product 2 to be produced daily

To maximize P = (9 - 1.2)x + (8- 0.9)y = 7.8x + 71y

subject to the constraints:

LT

Fie dye 9959

: 34% <90,0r3x+ 4y < 1080,:8’5+§“ig 80,07 3x+ 81 <1920, x < 200.x 2 0, 4 >
) . . |

| The maximum profit = Rs, 2412.

Page 12
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Cl?ss XII |

MATHEMATICS

| COMMON PRE-BOARD EXAMINATION 2017-2018(SET-3)

MARKING SCHEME

no

ANSWER

'MARK(S)

1

Section A

| A|=5,50]6.4|=6[A]=216 X 5 =1080

i,

y = e?.log@x)

a-b=ld] |B| cosf
1=1x2cosb

Cos8 =

N

8 = 60°

Carkiy | agdng
4[] 93(2)7 % (42)

Order = 2, ‘degree: 1

a Sum=2+1=3

Section B

.1 3 . -1 8
i -+ sin” " —
st 3 17

= tom‘12+tc_m“1 8/15

8

Yo

i 3 .

¢ -+
= tant (AB)
¥ ———

‘! 4 15
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it

S 4 45+32)
n ——
ta ( 60-24

7

’d'y=%><2=2/75

| 367 L
- =1 .36 v
—‘ cos (85 )" ‘
o 4sin'lx+cos'?x =T %
‘ 4sin'1x + cos™'x = 2(sin"'x) + 2§os'1x
‘ZSin'lvx = cOs‘lx ‘ 2
2sin”'x = ﬁ/Z ~sinx
3sin'1x="/2v ‘
sin’,lx="/6‘ - v
‘ ‘ 1
x=sin"/¢
E . X =~
Lo 204 3] 185
1B 4f2 1) {20 13
Vde divAt 1
1A= A
Y= f(x) = x3 |
Lo . %.
Let x=125, Ax=2, y=(125)"" =5
dy _ 11 1
s TEE s %
X 3a 3253 7S ‘

‘Pége 2 of 16




So,

T

+3x)/(2—=3x)dx =0

Ay = 026
1 | R 11
Therefore (127)s =y + 4y =5+4y=5+026
=5.026
9. — ,
‘ C | 1= [log(2+3x)/(2 = 3x)dx
; f(x) = log (23)
. yz
e e
?E‘ | 2+3x\ 1
, o - - log (Z—Bx) Y%
o =-f0)
: ‘ Hence, f is odd function
Jlogt?
-1 :

10.

From1&2 = i
d
y? =2y ()

2 y?. Zy% =0 is required D.E

bz

b7

11.-

Q

=>dlb

Qi
l._
oy

=0 =>

84

alb x ¢

d= A(b X C)-mrmrnn >(1)
1=Ailb x ¢

1 =4)|B||c[ sinZ

4 8 4 &

Y

‘yz .
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D A=42->(2) |
= so,from1 &2 d=+2(bxc)

ER,

So, £(x)> 0 for all x € [0, %) v (5—473,2n]

12, . P(solved) = p(at least one solved) %
=1 p(none solved)
=1-p(4' N B %
= 1-P(A’) X P(B?)
=1l ly? 1
273 ‘
..z
= l- s 3
SECTION=-C
13. 1"~ dx/dt=ap Cospt, - dy/dt = -bp Sinpt 1
I = : | _FbpSMpt_ 1v
dy/dx = s Comnt b/a tanpt
aty _ bpsectpt dt/dx 1
Cdx? T S a , ‘
-bpsec?pt , 1 . -b? ;
= X = ;,
a . pacospt (a% - x2)y 1
L@y
‘ —(a’ xﬂ)ydx2+ b4 =0.
14. | (x) ='sinx + cosx _
F(x) = cosx — sinx |
Now, f(x) =0 gives tanx =1 =>x= g— %’r ';
| 1
1

:fPage
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T 51

F'(x)<0 forallx € (-, T)

OR

~ Slope of the tangent to the given curve at

Point (x,y) is given by

ay _ —E
dx F(X_D)

2
2 (x-3)? =2 =>x=24

.: = So the points are (2,2) and (4,-2) and the equation..-
P ot 2 y2x+2=0andy-2x+10=0

W+ () = (10V3)"

h? + 412 =300

T
Volume of ¢ylinder = ir?h
vi(h)=mn (ii’ﬁ) X h ‘from equatiqn O
V(h) =7 [300 - h*] |
V’[h] = _[30‘0; 3h2]
S ‘From critical point ~ v’[h] =0,
3h2=300,

- h?* =100

N h=10

50, 4r? =300 - 102
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Volume = nrih
(50) X 10 = 500 7 cubic unit
To check rﬁaXima | | | |
V7] = % [-6h]
v’ [h]=[-6x10]
=-15m<0

So, max volume = 500 7 cubic unit : :

e TR - Cosx=t =>-Sinx dx=dt

o —dt

1=J (£2+1)(t2+4)
Putt?=y

R -1 A + B
D) Tyl oy

1= A'(y+4) + B(y+1)

(A+B)=0

4A+8 =-1
= A=-1/3, B = 1/3 |
This givenintegral =-1/3 ftzdfrl +1/3 J tzd;

=-1/3 tan™'t + 1/6 tan™? (%) +c|

Cosx

=-1/3 tan™*(Cos x) + 1/6 tan™* (——-)+ ¢

7.

1) Applying €1 = €1 + €, + C; | | |
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2) Taking 2 common from Cy
3) Applyll’lg Cz - Cz - C1 ‘
4) Applying C3 = C3 —C; -

5) Applying C; = €y + C; + G5

6) Taking (-1) common from C, & Cs5

18.

i 3
¢ §
i i
i i
; i
H |
; k
{
; i
i i
{
' i
: ¥
H &
A g
4 M
N £
i H
H !
i
i 4
H 5
I ®
!
v
i
{
{
}
i
;
|
!
|

=a
R.H.L, lim,_, o+
hmx_, of
lim;_, o

lim?ﬁ of

asinZ(x+1), x<0

fx)=

: X

tanx—sinx
3 *

x>0

Since, f(x) is continuous at 0

So, LI—%L =RHL. =f(0)=a
LHLlim,o- f(X)

ljmy > 0-2 sin{/o (x + 1)

tanx-sinx

3
sinx .
-sinx
cOSX -
xS
; 1~-COSX.
sinx (; )
COS X
'.
x3
tanx 1i sin?x/2:
x My 0% 70z
tanx . 2sin?x/2
x lim,._, g+ -

- X 4
4

=1x24 =12

"So,a="%

OR

since fis differentiable at 1, f'is continues at 1.

1 e
| Page7cf16
i




‘Hence, limx;1+ £() =lim, 1+ 2x +1

o limg, - £ =limy - (ax? + b)=a+b

f(1y=3 1
: As, fis continues.at 1, we havea+b=3 = ---(1)
L (A=R)=f(1) s, (1-h)%+b=3
LHD.  £(1) =limsg LOZRT) = i, o 2222 |
—llm a+ah2-—2ah+b 3
= limh.aov-ah +2a  (from 1)
=2
’ | o (1+n)-f(1 ; 2(1+h)+1-3
: ‘R.H.D ) f’(l) =11mh_,q Z——-—;L) = llmx_,o = 1
=
“As, fis differéntiable at1l. We have 2a=2,ie. a=1,b=2.
19. .
Zl% - 3’y cotx = ‘sin 2x
- Here P— -3 cot Xy Q-— sin2x - [
SRR 1
‘ If efpdx = ef 3cotx dx s e—élog(sinx) ‘
= elog(;i:Tx) _ .13
‘ e sin3x ‘ :
yxI-F=[Q-1-Fdx 1
-y sm3 = fSanJC X m3x d
1
=2 f:cotx‘ cosecx dx + ¢ :
,y3 =-2 cosecx +¢
sin°x o
y = -2 sinx + csindx l :

2=2+c¢, : C=4

y=-2 sin?x +4 sin®x
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: .[xsiﬁ?'(-sz]dx%—xdy:O, Y=

OR
dy - Y=x sng)
dx’ x '
ﬂ

T ‘(x) sin (x),letx v =>y=vX

-sin?v X
cot(g) =log |x| + ¢

cot(%) =log (1)'+c,"c =1
cot();/) =log x|+ 1

OR R
cot) = log |x¢]

'—f av dJ?

44843 3 8 4 3

20.

]
—
QL

; and d.

1 4 2
3 =27

a‘x B =320+ (-19)k —(2)
From 1) and (2)

T =M@ X B) =1(32i — j - 14F)

But d-z2=15 "

T 641 #1456, = 15

=>}=5/3 |

s;;-,ql =2 (321 —j - 14k)

160
3

Z 180y °%.

wiu
wl\‘

j._.
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~4_ y-1

x=1 - y-3 z . X zZ-1
‘21' -,ll:——z =yT=—1-and lzi‘— ——=T

3 -2
If 1; and 1, are co-planner then,

X=Xy V2= Y1 Z1-Z3

= 2@y by ¢i =0
‘az bz Cy ’
4-~1 1-3 1-=0
> 2 4 -1 | |
Sl3 -2 |
3.=21 :
= |2 4 —1| =0 asR;and Rj are identical.
A3 =201

Hence the equation of plane

X=X Y=Y Z—2
aq by 1 1=40
ai o bz Co
x-=1 y—-3 2z
2> 2 4  —1l=0
‘ 3 -2 1
= (x-1)(4-2)-(y-3)2+3)+ z(-4 - 12) = 0
2 2(x-1) = 5(y-3) = 162 =0 ‘
=
=

2X =5y =16z +2 +15 =0
= 2x=5y—162=-17
= 7 (20— 57— 16k) = ~17.

22. | Let x denote the random variable and can take value 0,1,2, n=2, P=1/4, q= %

Mean =Y xipi = 1/2"
Value =“Z xi?p(xi) = (Txipxi)?

S =5/8=1/4 =3/8.

23 . " LetELE2 and A are the event defined below
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El = the missing card in a heart card
“E2 = the missing card is not heart

A = drawing two heart card from the remaining cards

P(El)=1/4 P(E)= 3/4
P(A/El) == P(A/E2)= ;i? T
By Bayes theorem

P(E1).P(A/E1)
P(51). P( ).P(E2).P(4 /E2)

- | P(B1/A)=

1 12c¢
2 2

4 51Cy ‘_
1_i2cz 3 13C2 =11/50

=X 5
4" '51Cy 4 51Cy

SECTION -D

24.

‘(ab) ab(—Randa b++/3 € $=Irrational

: '3 “ &aﬂexwe

_in‘i.vL‘et a ERsoa—a+V3 €S
T[ehce, Vv a €R(aa) €R so R is reflexive
| ‘f Symmetric :

Leta V3 b=2

i

Soa b++/3= \/—-2-1-\/— 2\/— 2 €85,s0(ab) €S

Now,b—a +\/——2+\/_-\/——265 S.SQ,(b,a)eR

Transitive:

Leta=+3,b=2 c¢=23

So, (a,b) € R but (b,a) € R so, R s not symmetry -

Page110f16 = |




So" b—a+\/‘_=\/.§‘—2+\/§=2\/§-2 €S
So, (ab) € R |
Nowb c+\/_ 2-2/3+V3=2-V3 €S
(bc)ER
But a-c+V3= \/‘ 2V3+V3=0¢S$
So, (a,c) R hence, R isnot a transitive
OR
g =ariax41s
L O_he;Q@.
For any x1 and X2 € N we find that f(xl) f(x2)
| dxpt12%, + 15 = 4x24 12x2+15

= '(xl‘—x2~)=0 , ‘
.= X1=x2 so,f:N->Range (f) is oneto one

~ Since f: N'-> Range ) so, codomaiﬁ =Range

Hence fis onto , hence £ N => range (f) is invertible

‘Let £~ denotes the inverse of f then
fo f~l(x)=x forall x € Range (f),

fif ) =x
AT+ 12 FrR) H15 =%

~12+/144-16(15-x)

= fipy =R

i = - t@eN

D 19500

N

25.
|A=[2 3 41B=[-4 2 —4]

1 -1 0 2 2 =4

0.1 2 2 -1'5
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2¥4+0 2-2

-4+ 4
~8—12+20]

AB=|[4~12+8 4+6-4
Sl 0-4+4 0+2-2
" le 0 o0 |

=00 6 0] | R |
0.0 6 | e T . S

0-4+10

il

AB= 6l

AXGB) =1

I B 2 2 -4
L ATTE 6B =1/6[—4 2 —4]

‘ 2 -1 5

| X 3

X=[y] C=[17]
z 7

-

AX=C
X=4"1C

| 2 2 -4 3
X=1/6[-4 2 —4]1[17]
2 -1 5 7

. 6 + 34 — 28
b X=16[—12 + 34— 28]
j N T 6—17 +35 |
| - 12 2 s [P SR Ko
| uer-61=1-1] |
I N 24 4
| | x=2,y=-1,2=4

OR

o~ o
_— 0 O
>

R, > Ry + Ry
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R; = Ry + 2R,

S e

i
e 1 0 l=11

(= S )
>

Ri=>R;+2R;y, R3 <> Ry+2R,
10 =2 -1 -2 -4
2 [01 011 1 2]A
‘ 00 1 2 2 5

0
N 1
0

[ B

3
=11
2

—_O O
[\ I e | ]
(10 NS B

= Hence A~ 1—{

N =W
O
LV, T\ N

26.

’ I=J-fr: | x dx

0 ‘a2cos? x+ b2sin?x

T ‘ (n—ﬁc)dx
0" a2cos? (m-x)+ b2sin?(-x)

_ fT[ dx
0.7a2¢0s? x4 b2sin?x
dx -
0 azcos2 x+ b2sin?x

21— 7

2A=2m2f P&

a?cos? x+ bZsin?x

I=]Tf°< dt

e heret= :
Jo v piez w eret=tanx

T p&X-dt
I=5: )y @orms
2 o

02+ t2

bt
=2 {blatan™{[Z]5 } -

== { blax [x/2- 0]}

m2-

2ab’

OR
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"2-—3x1-ax

=

','“'13: J'.lez—sx dx

fihnhgoh{f(o)4'f(h)4-f(2h)."+-f(n—41)h}

hm hoo he? |

i
cwle

0

Yimpohl €2 + e273h ... eZ—;(n—1)h]

limh’-‘ao hez[ 1+ e—3h + o e—'3(n—1)h]

(e~3"h-1
e—3h_1

3

i ‘ —8-1 _ g
11ITlh—>o'§_3—h:7X (_l) = e%(e”® _l)X(—E)

~3h

62___ e—l)

Area

"" T \ A{J'}} )
.:-.:;t:?’ ’ . : ;

2 3 3
of triangle ABCF j.2(x —Ddx + j(4 —x)dx -—ji;—’dx
o S 2! 2 1

R B T et 2 s St

=3/2

28, -

The two Given Planes are

(1+2f+3k)—4=0 (1)

=y

(2+j-F)+5=0 ~@

{2

A plé}hé Wh.ich contains the line of intersection of pléne (l) and (2) is-
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Fo(i+j+3k)—4+ AF-(2i+ j-k)+5)
Fla+20i+ @+ +B-Dk|-4+51=0 -0

NOWthi plane. (3) is perpendicular to the plane

2. (5143 —6k)+8=0 ()

Col (14205 + 243) 3+ (=) (-6) =3
B A=7/19

Pdﬁing the value of A in (3)

v (331 +45] + 50k) = 41(This is the required plane)
|

29. | Let x = the number of units of Product 1 to be produced daily
y= the n;umber‘ of units of Product 2 to be produced daily

To maximize P = (9 - 1.2)x + (8 - 0.9)y =7.8x + 7.1y

subject to the constraints:

<90.0r3x {4y < 1080,%+—J; £80.0r3x+8y <1920.x £200,x 0,y > 0.

X

At the point .. s

P
00 * 0
(200,120) - 2412
©,24a00F 1704
(200, 0) 1560
(80,210 2115

The m: mum tifbfit = Rs. 2412..
, L ‘
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