INDIAN SCHOOL MUSCAT

SECOND PRE-BOARD EXAMINATION
SETA
FEBRUARY 2020
CLASS XII
MATHEMATICS
Marking Scheme — SUBJECT [THEORY]
Q.NO. Answers Marks
(with split
up)
Qlto 1. ¢ 2. d 3 d 4. b s ¢ Zero or
Q20 One mark
6. b 7. d 8. a 9. ¢ 10. b for each
question.
11. x 12. 4 13, singular
3 2 2
14. C, o) 15. (x_) logx - L 16.  log|x +VT+xZ| +
OR 2 4 2Vv1+x2+c
—~2 cm/min OR 572
17.  proof 18. 4, 2 j— L. 19 p=-2
V21 V217 21
20. 1
4
21. : ( 2 cosx 3
_ ;4 {32 -1 - ran™! = tan~} (2 cosec x)
= cot [I—Co't 1( P ]] OR Ll ~ cos® x,J :
4 2 cot x cosec x = 2 cosec x
- ~1
cot (—- —col™t —
3 2 cosec x(cotx— 1) =0
cotZ. 2 1 ; 1 cosec x = 0 is not possible V2
- 4 - T
— — 7 I
4_ cot = 4_ 1 x= 4
3 4 3 . . Y2
(Deduct half mark if cosec x =0 not rejected)
” ) cosec xcot x COSCC2X | = dzy [> cosec X cot x + d"y cosecx (1/2 l\)
- == ~ €08 S~ = | — Y COSEC X —=+ COSEC X mark
dr w7 ds
=—ycosccx (172 mark) = y cosec X{cot £ + cosecx)  (1/2 mark)
4ty L
o] a7, ¥ Cosec x.y = smx-—-}—, = _)/2. (172 mark)
r 2 - « dxz
ax
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23.

; dy
224 = Do 1/2
dy dy Vit Vi
(X)xxz = 24 and ('z; L = 24
As slopes are equal, therefore tangents are parallel. v,
24 three vectors :, Z, ? are coplanar AonoA
—> 3 - o A 1]k A A
D[d b C‘]’-’O OR rxi=xyz=zj-—yk Y, Vh
1 3 1 1 00
2 -1 -1 =0 1
roa g
0 * 3 - A b AA
S 1(B3+M)36-0)+1@h-0) =0 [0V k=g n
=3 =2l=A=7 Lo
~» Al A A A A A
oo
=0-0-xy+0+xy=0 72
25 Iis given that phne is pa.ssmg through the mid pomt of
line segment joining points A(2, 3, 5) and (4, 5
Coordinates of mid point are (2 +4 , 3+5 , >+ 7)
2 2 2 v,
ie, (3,4,0)
D' ratio of line ABare4 ~2,5-3,7 =5 1e,2,2,2 n
", Required equation of plane is
2(x~3) + 2{y—4) +2(z—6) =0 Y
or2x+2y+25-26=0 orx+y+z=13 y
. 2
26 Required probability = P A)p('}‘;) + P(K)P(B) n
= - _ 90
100 (1 100 (1 100 * 700 it
=06 x 0-1 + 0-4 x 0-9
= 0.42 v,
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27.

Given that (4, b) R (¢, &) iff ad(f + ¢) = be(a + d)
be ad e b d
1 1 1 1
a d b ¢ w
\ , 1 1 1 1 :
Reflexive, Since =+ =~ -« =1 2 ¥ (2, ) e Nx N
a b b a
=> R is reflexive. (172)
Symmetric, Let (4, ) Ric, 2)
1 1 1 1 1 1 1
D —d— =4 io o=l
4 d b ¢ b ¢ a d
OR
3x+4
f(x) a 5x--7
_ _3_ o= 3x+4 _T7yt+4
lety &R {5} Yo% T e

let g:R— {%} — R — {-g-} defined as g(x) =

showing

fo = o =
g =x = fegx)=1 -

= fis invertible with f~* =g

A D S |

=> {4, &) R (e. f§ => R is transitive (1/2)

Tlence R is equivalence relation. (112)

7x+ 4
x—3

5

and gof(x)=x = gof(x)=lR_{1}
5

7x+ 4

> fe=2

5x=-3

= —te-=—=+=3 DR b
il (e d) )
- = Ris symmetric )
Transitive : Let (2, A) R (¢, ) and (. &) R (¢, f)
11 1°1 I 1 1 1
> —t+—=>+ad-+==—+~
a d b ¢ o f d ¢
) I 1 1 1
By adding, weget =+ — + =+ — = — 4+~ 4 =
Y adaing, we ge p TR C+d+
1. 1. 1.1 g
a [ b e

1+1

Y
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28. let y=u+v )

g
= x tanx va=log {.\' X 2 +IJ

logu=tan x. logx

u

V2,1
du = u'[tﬂ + Iogxseczx]
dx X
2 1
du = [tanx + logxsec'x] x tanx
dx X
Ya
dy 2 t I -
—= = [tanx + logxsec"x] x anx. + == VZ;
dx X VY © ol
OR
- f(x) is continuous at x = 1.
= (LH.L.of f(x) at x = 1) = (R HLL. of f(x) at x=1) = f(1)
SN im  f(x)= lim  f(x) = f(1)
N x> 1t W
Now, lim  f(x) = lim 5ax - 2b
x - 1 x—=1
=5a - 2h 1
lim f(1)= lim 3ax+b
5 -7\)‘[“" x—1
=3a+b |
Also, f(1) =11
Putting these values in (i) we get
5a—-2b=3a+b=11
ey 5a-2b=11 ‘/2
3a+b=11
On solving (i7) and (fif), we get
a=3, b=2
YVt
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29. Let; [ = j’(x+3) 3 4x -~ x2dx .

72
Also let; x+3»P-E;(3 -4x—-x2)+q
= X+3=p (-4-2x)+q
> X+ 3=—4p+q-2px
]
-2p=1 = p=-3
& —~dpt+q=3==>qg=1 I,

| = j{*%(—4—2x)+1} 3—4x—x2dx

Vz
= J~%—(»~4~2x)\/3w4‘x~—x2dx + [V3-ax - x%dx ’

put3 —4x —x2 =1t
= (4-2x)dx=

. TS o+
= 1= ~~f;-.j\ft.dt+j,/7-('x+2)2dx ht
= —-J«uzt”z ("‘.L‘),‘/'; (x +2)% +'-— («L—'j—z}rc v+ 1
2'3 7
| == w%x’(3-4x«w xz)yz-%-(}—-g—z) 3w4x:;? -+ %sin“'(x\;izj+c 7
30. Let x units of food P and y units of food Q are required to be mixed. _
. : L - A , , Constraint
Cost=Z = 4x + 6y is to be minimised subject to tollowing constraints. + objective
3x+ 6y =80 ¥ 1
dx + 3y 2100 sl
xz20,y20
plotmg on graph to get the
corner points of the feasible
region. Plot 1&
corner points . cost
(o 100° T .
/i[ O’T] Z]y =4x0+6x—=Rs200 Table 1
L9 3
4 4
l{ 24;f) Z)y =4x24+6x—=Rs 104
L3 ' 3 '
(80 80 320 o
‘ = )] Z!m =4x 4+ 0=Rs =2 = Rs 106.67
vl e 3 3
Thus cost will be minimum if 24 units of P y
2

and 4/3 units of Q are mixed.
The minimum cost is Rs 104.

V“’/Y’/W YN +4Y < oY doesnt
I"\t&U‘e&é A’A&%ﬁ Yegon.,

e~
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31. Let £, E5 and A be event such that

Ey = Selecting male person £, = Selecting women (female person)

vz
A = Selecting grey haired person.
Then p (E)= .17. , P(E,) = i
’{*/wj— 1>{;_‘/l\:0'25 |
Ey ) 100 E, ) 100
)
Here, required probability is Pi . ‘
LA
| PE,). 1>(ﬁ!
])(E_i_]-; — ‘El' Yo
P(El).Pfi‘—.; $P(Ey). {i
VEy ) Ey )
1 y 5
p(lijo 2 w0 5 50 2 1
A L 5 1 o 25 5+0-25 525 21
2 100 2 100
OR
1
$ 1=t z
j=1
04k +2k +2k+ 3k + k2 +2k2 +7k% +k =1
= 10k% + 9 ~1=0
= 10k? 410k -k -1=0 = 10k (k+ 1y ~1T(k+1) =
= (k+DH k-1 =0 = k=-1 and k=— 1
as probability is never negative.
k :TIG Y,
0 k :ﬁ_} (i) P(X > 6)=P(X=7)=7k> +k 4 for each
[ I) X | [) }( r)(}\ l ,‘)'S(..’)‘ ~~7)<.._.1__.,J,,_1_:,;1_Z_ correct
(” ) ( ) ( ) + 2) v (‘ = 2) 100 10 100 answer,
=0+ k+2k=3k= Tﬁ () P0<X<3)=P(X=1)+P(X=2)
=k +2k=3k= 3
10
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32, : s »
R ¥y ginfY =0 -0
dxy LX) "

It is homogeneous differential equation.

1 . ] =
Let i:zvm}/:za\f = dy_

—— =V 4 X —
_ 8 dx dx v,
Putting these values in (i) we get
do : .
UVt X—-vtsinv=_0
dx
de —dx o dx 1
= —=—— = cosecvdv=-—
siny X X

Integrating both sides we zet
¥ e dx
= ‘ cosec vy = —| —
J L

i Y
= logleosec =~ cot= + logf = ¢ 1

X X

Putting x= 2,y = twe get ¢ = log 2

ey by (e am Wt WS
= logx.(cosec /. - mt»%)

=log 2

1 1/ 5
= .mtf COsec g cot L—J =2 !
S X X

33, The equation of the plane passing through the line of intersection of the planes

-

P43 6= 0and r (3~ 48)=0 is
, [7.(:’ +3f) - 6} + )\{7,(3,” —j- 4/’2)] =0 1

3 ~ -~
= r (3R 4 (3= A) ~ 4Ak] - 60 ) iz
Plane (i) is at unit distance from origin (0, 0, 0)

I, 0+0-0-6 |
N(i +32+(3-0% + (—49\)1’5
= ‘ 6 - !

V14927 £ 61+ 9427 6L + 1622
= ‘7"““‘“‘9 ““““““““ =1 = e 3"6** =1 [Squaring both sides]

V2627 +10 263% +10 :
= 2607 =26 = A2 =1 = A=4#]

Hence, the equations of required planes are

1

Y+ 1

ety N N ~ iy . - -
rA4 4 2f - 4ky=6 and  r.(-2 +4] +4k) =6 a2t
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34.

35.

Let R be the radius and H be the

height of cone of maximum volume

inscribed in a sphere of radiusr. i
In AOBD, =R+ (H~rP = RP=2Hr-IF At
I 1 o
Volume of the cone, V»3 R H= 3 b {2Hr - 1) Fig. 7
= b2 “{{3 .
‘ 3 V in terms
av 4 of Horr—
Differentiating"V' wr. toH, 0= S atlr—ait? 1
dv 4 4 4
e 2 (), e tHE —~ AHS 2y He v
Put <0 = 0. atir => H=3 1
2 d*vi !
d Y=imw—2!"lx = ¥ ﬁinr«gnrr~~nr<0 %
dH: 3 dH" 4, 3 3
3 , 2
, 4 . . 1 {4"’! (41" 8,
Thus.at H = —r volume ssmavmum — and R* =1 mrJr-w e 1
ERHER M
Volume of Cone V==1} =1 gljr* Volume of Sphere = —7r
349 N3 3
3,
VolofCone g™ 8 o VoLafCone= E ol ofs o 1
= = ol. of Cone= — vol. of Sphere
Volof Sphere 43 27 n
3
The points ot intersection of Sketch 1
v=xr+ land y=x+ |
are points PO, 1) and Q(t, 2). Points 1
From the Fig the required region is the shaded region OPQRSTO whose area 1
= area of the region OTQPO + area of the region TSRQT
= [l ndve [ Ger Dy I
0 f

I

3 Nk ) ks v+
{(7+}} {f%ﬁﬁxw it
BN e il 4y

(oo feeo(3e0) -2

=23/6 Sq. units
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OR

AP/},
Now, Required arex of triangle ABC o
=(Area enclosed between the line AB and x-axis) i Plot 1
- (Area enclosed between the line BC and x-axis) 3 Points 1
- {Area enclosed between the line AC and x-axis)
1oy
Points of intersection 3
A(4,3), B(1.2) and C[2,0) |
-2 '
Required area of triangle ABC Areast. 1
4 | 2 |4
=\ [ (@ +5)da| - | [ (4~ 2x)dx| — | [$(a —2)da
i LoD R r
R e 2V 32 9 1
=5 (5 +se) (e 5) |- 2|(5 - 2),
1 ¥ 3 g ’ 3
=58 +20 - (F45)] - {B-4) - (4-1)} -FI(8-8) - (2~ 4) 1
¢ 11 ¥ 3
= %(28 —15,—) ~ (4 - 3) ~ 5 X 2
1 ., 45
15 .
=5-1-3 = % sq. units
1
36. |lA] =72 -45-99=_72%0 Y%
18 — 68 —38
adj A = 9 -6 —-15 3
9 —-22 -7
@ 18 -—e8 -—38
-1 — a}"A == ° -6 —15 "
|| o —-22 -7
AX =B = X=A4"'B v
) 18 — 68 —38 12
= X T e 9 -6 —15 1
72
9 —22 -7 2
z 72 -1 z==—1 Vs
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OR

TRt px3
Let A= ¥ y?‘ 1+ py3
25t 1+ ];,z3

Taking p common from Cs

xx2 ]
2
yy 1

T,
z2 1

*?

=

X x2 i x2 px3
2 2 .3
=yyﬁ1+yy p
22| |od pzr.3
of second determinant
X x2 .”53
2 3 o
¥y ()
¥4 Z2 23

Taking common %, y.and z from Ry, Ry and Rj
respectively of second determinant

xle

2 2
=ly y7 Ut poel gy

zzzl

Pass on Cy over the fi
determinant,

11xx2

A=y o
1zz2

1 x x2
(1

lzzzl

rst two columns of first

1 xx2

e g & B V)

122

u

=

ixx
T
1zz2

1 x x2
0y-xy* -2
()z—~xz2~x2

1 % x2

wax(y—x)(y+x)

0 z-x (z=%)(z+x)

Taking (y - %), (z - x) common from Ry and Ry, we ger

1 x x2

A =1+ pxy2) (y=) E-001y+x (1

01 z+x

Expanding by Cy, we get
A={1+pxy) (y-%) (- %) z+x-y-»
Hence A=(1+pega) (k=7 (-2 -2 (1)
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