SUBJECTIVE MOCK TEST | MATHEMATICS | SOLUTION

CLASS - XII | SET -1

SECTION-A

1.(C)  Asorder of 3%3 matrix contains 9 elements. Each element can be selected in 2 ways (it can be either 0
9

or 1). Hence, all the nine netries can be choose in 27 =512 ways (by the multiplication principle).
5 3 \‘
!l:]:‘;l - 1 :5[::—2)—2{3:—](1]' 1(3—82)
o2 -
2.(B) :
=527 10— 02432 43-82=5-"-14-+ 25
f(5)=5x 5 14%5425=125-70+25=150-70=80
| vyl
v ¥y l|=%24
vy |
3.(D) '
1 .
t=—[x (r2=rs) =2 (n =03)+ x5 (00 =02)]
2 12[- (1va—13) Xy (l -V )+ -‘( M=V )1
v=xyl—x° +sin” ()
4.(C)
L - WIS SN e \
= (e ' 2yl—x- I-x-
U' ‘*.".': 2 |
= et | —x~ I =x~
dv  —x? i 1-x? 41
:> ('l"..I.A ]_ |':
dy —2x7 42
= dx |- |_‘:
LUNE W
= dv
5.(D)
6.(A)
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7.(A)

Corner points Value of Z=2x-y+5
A0, Z=2(0)-10+5=-5 ..
1(0,10) z )=l (Minimum)
B(12, 6) Z=2(12)-06+5=23
(20, Z=2(20)-0+5=45 .
¢(20.0) = (20) 4 (Maximum)
0(0,0) Z=0(0)-0+5=3

So the minimum value of Z is —5.

(q+26-c)M(a—b)x(a-b-c)!
8.(0) SR /)

=(d+2b=c)(axd—axb—dxc-bxi+bxb+bxc)
:(.u' i 2/.14—(7)-(‘—1‘.".‘-” h—dxc+daxh+bx (7)

- (A“' r2b-c ) (,_“;"" c+bx ‘?) =[abc]+ 2[abe] =3[abc]

.
sec(log x)
e og),

X

9.(A)  Given integral is -

logx =z

Let,

dx

—=dz
= X

> (log x)
sec™ (logx) |
= So. ° ¥ —‘[,f sec”zdz —tanz+c¢ = [11[1“03__' Xt
2

Which is the required solution.

1 2 a 4 50
-2 —bh| |3 2] |1 0
10.(C) We have,

Q

Il
N
2

|
e

-y

Il

. L=5x43y, . .t = 300 2xv 4 1= 300,020, vz 0.
11.(a) Here, maximize " subject to constraints : : :

Coner points | Z =5x+3y
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P(0, 300) 900

0(180,0) | 900

R(60,240) | 1020....(Max.)

5(0,0) 0

Hence, the maximum value is 1020.

2n cos 0= 'h_ .

EY |- b
12.(C) is the correct answer. Apply the formula

o . |4]=8

13.(C) Given 4 is a square matrix of order 3 and also

34|= (3) x|4|=27x8=216
14.(D)
154C) Given, xdv + vdx

xdv =—vdx

dv  dx
voooX

On integration on both sides, we obtain

—log v=logx+loge

log x+log y=logc

log vv=logc

xy=C

F=3+4j-3 OP=r=2-2j-3%
16.(D) We have, ‘ and '
=|ixF
Clearly, the magnitude of moment of the force about origin @)
Pk
FxF=2 -2 =3

3 4 =3 a " - B . :

> 4 V a1 P, \ r o . A N0 ;

) N =i(0+12)= j(=0+9)+ k(S+0)= 18 =37+ 144
Let us first find / ! )

From equation (i)

rx F|=J(18)2 + (=3)2 + (14)* =23 units

o LY ~ 2
—(SIN" x) =38IN" xCosxy

17(c)

d- .3 d
=8N x)= -

dv- ax

-~

2 3
(3sIn” xcos x)=0s8mycos” r—3sIn” x
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l.‘1 |
Ly L2 2 N3 3 N2 .2
.’(.\m X)=—I(08In" xcos” x— 38N x)=0cos r—=128In" xcosxy—9sInT v cosy
e ax

2 bl

.‘ - -
=0c0os x—2IsIn" xcosxy
s |

o

—(sin” x)
ay

¢ 3 . 2 _ N . 2 .3
—(0cos” x—=21sIn” xcosx) =—I8cos™ xsinx—42smxcos” v+ 21sin” x
ax

= 00sinxycos™ x+ 21sin” v =—00sinx(l—=sin-x)+21sin" x
—00sinx + 60sin” x

. | 3sinx—sin3x
=—00siny+ 81
4

18.(C) Let ' ' /7

21sin” x=—-00sinx+ 8lsin” x

3sin y—37"sin3x

3+5+8
COsSt =
— SV12
{43
COS UL = —
= o)

19.(A)

2

= | ' M2 T2 33!
2@ FIEIEDRDRIED

»d

As(2,3) €R put3,2) R

So, set ‘A’ is not symmetric.

SECTION-B
o1 (_1]
sIn | 3 —CO0s ‘ -
21. Given 2/ .2
08 (—0)=m—cos 0
We know that cos “(=0] o
PSTE 1]
= SIin ": —| m—Cos ‘ T
=sIn ‘.-\-—-'cos | 5
=.<m';T 'C“-"'it e
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22,

23.

Therefore we have,

TR (1 T
sin** |l —|-cos -2 |==2
|3 L3 2
or
— n T
tan~ — > —
We have T4
n e
tan " —=tan ‘1 o —=tan
= e i 4
;' n .
t;m' tan  — ] tan(tan " 1)
= \ T
(tan©isanincreasing function)
n
—>1
= T
= n>n=3.14

=  n=4,56,...

Hence, the minimum value of n is 4.

fF(x)=2v" —24x+ 107

Given:

F(x)=—(2x" = 24v +107)
j— ( l".".'
— flix)=0x"-24

For f'(x) lets find critical point, for this we must have
=  f(v)=0

= 7 -24=0

= (x(,\':—;l):()

— (x=2)x+2)
— x=-2,2
Clearly, 7 () > O4p ¥ <=2 g ¥>2

and! V) <0 2<x<2

. . (=, =2) (2,2
Thus, the function f'(x) increases on '
2 v
flr)= lug['l fx)———, xR

3.
Given: -

| . . . X
" and f'(x) is decreasing on interval

]

e(-2.2)
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. (2+x)2—2xx| . ] 44 2x— 2
f " )= 3 - ) / " )= a2 - )
- 2+x (2+ %) . 24x  (24x)
.o | 4
flx)= — =
= 24x (24 x)
o 2+ x—4
flx)= 5
= (2+x)°
X _2
fix)=—
(2+ x)°

—
For (x) to be increasing, we must have

flx)=0=(x)-2>0=2<x <=0

For (x) to be decreasing, we must have,
flx)<0=x=2<0

= —r<x<2
= xe(—x,2)
So, S () is decreasing in (==,2)
OR
Given:
| | |
—_———— .
R R R R+R=C
- and
I R+Ry C C
— R R R> Rk RI(C-R))
RC-RS RS
bt ke S - R
= C - C
dR 2R d*R 2
—=]-—and —=-—
— (l'lf\)_ (‘ (,'Y\" !
dR
I
L. . de
The critical numbers of R are given by
Ji YR
(R 0 (- 2R S0 R— ¢
dR C -2
' ]
d*R ¢
RS2 R
Now, ! for all value of "',
- (:'
Rl = (— = Rw -
2 -2

Thus, the value of R is maximum when
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Putting, R is maximum when both

'
-

/ ;o= L
( f J z ] o
| /

J z
X Ry

ol . P e x 3
[ O e i I b d | R
24. ‘ ' Y
25. Here, for sphere volume is changing at the same rate as its radius
dv.dr
= dt dt g4
dA
To find: dt
4 3
V=—mr
3
av =4 dr
dt dt
di ) (i
— =4 —
dt dt
4= =1
2
Surface area of sphere — anr” =1 square units.
SECTION-C
26. Using substitution Let 5~ =t = sinxdv=dt
y=0=1r=1
Now, -
v=n=t=-|
[sin:’ {1+ 2cosx)(1 +cos x)  dx
=~ (=1 20000 07de | [ Fiode= (7 (x)dx
= ((]—2(—.’:—’1’-”1'.’3'2!](:". - ((]' { -’:—:(;—5-’——21’;“:’
. S A ¢ ' ‘
=[t+2"74 " ———1" = B D ST T N ST S L S B
32 3 L ) L D
5

. 2 ) . 2 3
fsm'.\:(l p2cos )l +cosx)dv=
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EE E
27. Let 72 and " be the events of drawing a bolt produced by machine 4, B and C respectively.
Therefore, we have,
25 s 7 40 2
lh(]l._): 77:—.])[12.:]: ,,:T' )|: l._',}:f:T
100 4 100 20 and 100 5
Let E be the event of drawing a defective bolt. Therefore,
e
E
P‘ E =
AL/ probability of drawing a defective bolt, given that it is produced by the machine
5 |
A=—=—
100 20
N
E
P| —|=
A2/ probability of drawing a defective bolt, given that it is produced by the machine
, 4
100 25
4 E \
Pl —|=

that it is produced by the machine

E; )
N2 probability of drawing a defective bolt, given
2 I

Therefore, we have,

{E.
:P‘ E’j
Probability that the bolt drawn is manufactured by C, given that it is defective N
[ E :
P PlEy)
| E3 l (&
[ E [ E ) [ E |
Pl = | PE)+P| D | P(Ey)+P| | PE;)
L E) ' LB B \Ey ) '
: - ' [by Bayes’s theorem]
(1 2
1505 I (12000 '-i_ 16
(1 1ty (v 7y (1t 2y s a9 ) 09
12074} 125" 20/ {505
16
09

Hence, the required probability is
28. using By part Method.

log(x+1) . . . )
Here & ) 1s first function and x is second function.

[tl hdv=a [ hedx — .l-[‘ii J‘ ll'lu".‘-.}u".'-.'

B -

(dlog(x+1) '
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29.

bl bl ¢ ¢

X | v X
=log(x+ 1)—~— f
- 2 Yy 2 2

Adding and subtracting 1 in the numerator,

1o | —

bD | s

Let the given integral be,

-

2x )
+dv

(2x+ 1)

——x —dx =log(x+1)—- ! f:—
) = 2 : ’

B

|

(x+ 1M x—=1) '

(21 17 (2x+l)

Now using partial fractions by putting,
A2x+ 1)+ B=2x

‘) Y =
Putting 2x+1=0,

_!
2
A+ B =-1

X

B=-1
By equating the coefficient of x,
24=2
A=1
From equation (i), we get,
2x I 1

(24 1)3 T (2x+1)

(24

| )3

2 1 : 1 : log

(2x+1)
1 .
2+ 1 -

Given differential equation,

- l[lugpr A4
2

-

Y.,
(== )dy + (v~

bl bl bl

FxmyT Jde =0

. x (l=v)dv+ v (l+ x7)de=0

22+

1)
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-~

= (1= v)dv= v (1 a7 )
— a7 (v=1dv =y~ (1+x7 )dx
y—1 1+ x~

Iy~
sV = 35— (X

= Vv X

On integration both sides, we get

= = v T
| 1
log l‘ f—=—+x+C
= Yo ..(ii)
Also, given that y=1 when ¥ =1
On putting and in equation (i), we get,
log|l|+1=-1+1+C=>C=1

On putting the value of C in equation (i), we get,
; -1
log f.l" f—=—+x+1
‘ vy X
Which is the required solution.
OR
Let the population at any instant (¢) be y.

Now it is given that the rate of increase of population is proportional to the number of inhabitants at any

instant,
dy
p oy
dt
dy
—=ky
= dt (k is constant)
dy
— = kdt
= v

Now, integrating both sides, we get,

logv=hkt+C

..()
According to given conditions,

In the year 1999, t = 0 and y = 20000
g 20000=C .
= log ¢ ...(1)

5 y =25000

Also, in the year 2004, '=2 and -
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30.

31.

—  log25000=4.5+C

= log 23000 = 54 + log 20000
(230000 (50
Sk=logl ——— |=log| = |
= 20000 | |4
| (5
)l\' = Tlof_—' I |
\ A / e
= ) C ...(iii)

Also, in the year 2009, ¢t = 10

Now, substituting the values of ¢, k and ¢ in equation (i0), we get

| N

|+ 10g(20000)

log v =10x_log

|

-~

b = b 2 x -
log v = log| 20000 i 1= 20000

N 4

|

I R
|
Il
Vs
(S
n
o

=

Therefore, the population of the village in 2009 will be 31250.
Firstly, we will convert the given inequations into equations, now we will get the equations:

x=yv=x+r=3xr=0 y=0
. - and -

Region represented by x—y<l : The line x — y = 1 meets the coordinate axes at A(1,0) and B(0, —1)
respectively. By joining these points we obtain the line x — y = 1 Clearly (0,0) satisfies the inequation x +
y < 8. So, the region in x y plane which contain the origin represents the solution set of the inequation x
-y S 1

The region represented by x + y 2 3

The line x + y = 3 meets the coordinate axes at C(3,0) and D(0,3) respectively. By joining these points
we obtain the line x + y = 3. Clearly (0,0) satisfies the in equation x + y 2 3, So, the region in xy plane

which does not contain the origin represents the solution set of the inequation x + y Z3
The region represented by x Z 0 and y Z 0 since every point in the first quadrant satisfies these

inequations. So, the first quadrant is the region represented by the inequations x Z 0 and y Z 0.

. . . . . r—=vElxiyzl
The feasible region determined by subject to the constraints are ’ : and the non-

negative restrictions x Z 0 and y Z 0 are as follows.

7 gt @382)

G=(4 3.1

£ =(1.5,0.5),

C.__A=(3\0)

The feasible region is unbounded. We would obtain the maximum value at infinity. Therefore,
maximum value will be infinity i.e. the solution is unbounded.

OR
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First, we will convert the given inequations into equations, we obtain the following equations:
Syt r=10x+y=0x+4r=12,x=0

y —

and ~ ~
. Sx+vz10:
Region represented by '

Sy+ =10 A4(2,0) __ B(0.10)

The line =~ - meets the coordinate axes at respectively. By joining these

Sx+yv=10. Sx+yv =10,

So,
the region in x y plane which does not contain the origin represents the solution set of the inequation

X+yvz06:

points we obtain the line Clearly (0, 0) does not satisfies the inequation

Sx+yz=l10 .
v Region represented by

The line Yry= Omeets the coordinate axes at ¢ (6’0)and D(0.6)

2x+3v=30. . . . X+y=0.
. ’ Clearly (0, 0) does not satisfies the inequation . So, the

respectively. By joining these

points we obtain the line

. . . .. . . . 2x+3v =30
region which does not contain the origin represents the solution set of the inequation =S

X+4y=12 vidr=12v+4r=12 .
: meets the coordinate axes at

X+4y=12

Region represented by The line

E(12,0) d F(0,3)

an respectively. By joining these points we obtain the line "Clearly (0, 0)

does not satisfies the inequation . So, the first quadrant is the region represented by the inequations

x>0 ) >0 . . . . .
‘and . The feasible region determined by subject to the constraints are

Srvrz10 vt rz0,v+4yr=12, , . xx >0, >0
' ' ' and the non-negative restrictions and - > are as follows.

J=(0, 16)

16€
4
\
e B =(0,10)

N ‘ )
The corner points of the feasible region are B(0, 10), G(1, 5), H(4, 2) and E(12, 0).

The values of objective function Z at these corner points are as follows.

:" My
Cornerpointz e
B(0, 10): 30+ 3x10=30
G(l, 5): 3+41+2x5=13

4+2x2=10

H(4,2): 37

B(12, 0) _\‘. x ]2 { 1 < ()= _\‘.(1

The corner points of the feasible region are B(0, 10), G(1, 5), H(4, 2) and E£(12, 0)
The values of objective function Z at these corner points are as follows.

. Z=3x+2y
Corner point :

B(0, 10) : 3+0+3x10=230
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Ix ]+ 2 x
G(1,5): -
H(4,2): 3x4+2>
B(12,0): 3*12+2x0=30

Therefore, the minimum value of Z is 13 at the point G(1, 5). Hence, x = 1 and y = 5 is the optimal
solution of the given LPP.

The optimal value of objective function Z is 13.

. X = [I’(L‘-(]SI’ + .\]n { '
31. Given,

On differentiating both sides w.r.t. 7, we get

oy . ( l" . . ( |" . .
—l:(f — SN/ '—'[n']‘.\']n-’ t .'—'(Sln.')
ol ol ol

[by using product rule of derivative]
dx . . .
—=qal=smn ¢+ L.sIn¢ + fcos )

|
ol

dx
— =t cost
(l'fl' ) . .
—= alCos f—Ccosi + sty .
di =at sint (ii)
fl'j‘.
dv g atsing
— == = tant
dv  GX gfcost
'l” . . ..
Now, o [From equation (i) and (ii)]
Again, differentiating both sides, w.r.t. x, we get
l.' [ ] ] ] p 3
=t a [dvyood il > sec- e
= | == Z(tan{)—= sec™ ¢ _Seer et
Iv- dvl dy ) dt dx dv/dt  gtcos / .
d ax’ d a a ek arcos{ at [From equation (i)]
l.' J
a-x o . ( \
= —(atcost) =a—i(fcost)
Also. @t dt dt
b
d . d , .
= u[—(.' ) COS{ + f —(COs/ )}
"’l’ ("{ . . .
! ' [by using product rule of derivative]
l\ | J \ )
a7 o : ay o . .
, = ]:7(msm.’) , .
= u[cos.'—sm.']and di-  dt! dt di = a(sIni+ rcost)
SECTION-D
32. The given curves are:
al al
X7
Bl | - Bl :l
. = b
Ellipse: ¢
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33.

X oy
_, + == 1
Straight Line ¢ b

The required area bounded by given curves is shown in figure below by shaded portion;
1Y

B(0b)

D

Now area of bounded region is given as;

A= J.\‘u’.\'

A@0) | <

Here 4 = (Area of ellipse in 1* quadrant) — (Area of triangle OA4B)

From given ellipse we have;

and from given line we have;

V=—(a—X)
4

Therefore the required area may be calculated as;

ah [ 3., ab -
= [ — ™ = X7 Jdx— [ —la— X Jx
oy oy

Which is the required area.

a,b (c-’w.f'h e Ax B
Let( ib) and -~ ~

such that

@
flapby)=flar.by)
— (e, I')A )= R 1'13 )
a; = a, b, = b,
= 1 2 and 1 2
— (a.B)=(ar.»)
Therefore, fis injective.

i) Let®

be an arbitrary

Element of Bx 4, then beB and 4 € A4

—  (a.b)e(A4xB)

(h.a)ye B>

(a.blel{ Ax B)
Thus for all A their exists (a,6) € (Ax B)
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Such that
fla.b)y=(b.a)

fiAxB —> BxA
So, ‘ - is an onto function. Hence f'is bijective.

OR
L dr.b)e Ax B
Let (e )l)and (a2, 62)
) flar b= flas.hy)
1. (1) e - -

b =b =q
1 =204 a =da

fla b )= flas.by)
Then o - -

(b )=(ar.h) (a0 )=(a+b)e Ax B
o = ~“forall -~ - - -

(ii) f is injective.
Let (b,a) be an arbitrary

Element of Bx A'then beB and ¢ € 4

= (a.h)e(Ax B)

=B a.h)e( Ax B)
Thus for all (b.a)e BxA their exists (a,0) & '.
fla.by=1(bh. a
Hence that - (@, 0)=1(6, a)
f A= B Bx A
So - -
f1s an onto function.
34. Here,
1 -1 3
D=1 3 =3=19+9)+1(3+15)+3(3-15)=18+1S+3(-12)=0
3 1 1

6 -1 3 2 20 2 2 0
D=4 3 =3 =4 3 -3|(RR>R+R.Ry>Ry+Ry) =34 3 =3]=0
10 3 3 o o 0 22 0
o 3] 2 2 0 2 2 0
Dy=[1 -4 =3| =[l -4 =3|(R,> R+ Ry.Ry—> Ry+ Ry)=3|l -4 -3[=0
5 10 3 0 0O 0 2 2 0

1 -1 6 1 -1 O
Dy

Il
—
»d

4 =0 4 —10[(Ry > Ry + R\.Ry+3R))=1(=80+80)+ 0+ 0=0
5 3 10 |0 8§ =20

D=D=D\=D,= 0
So, ’ - :
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So, the given system is either inconsistent or has infinnite solution. Consider the first two equations,
written as

X—y=0-3z

x+3y=—4+3z
Solving by Cramer’s rule. Here,
-1
D= |=3+1=4
1 3
6-3z -l
D, = . L |=30-3z)+(4+3)=14-0:
° _4 AT R
| 06-3- ,
Dy = L |=(=4+32)-(0-32)=-10+ 0z
B A e
Do 14-0z 7-3:
X=—= =
D R 2
Dy 6z-10 3--5
V= - = =
D 4 2
z=k
Let > then
734 Y -5
X = A V= .lA . zZ= ,‘;
A 5
- - are the infinite solutions of the given system of equations.
35. Here, it is given equations of lines:
x—6 y-7 x-4
14: = = - —
3 | |
X v+9 x=-2
],-\ = = - =

(3,2

— . L L, .2,4) :
Direction ratios of ~ and are (3,-1, 1) and respectively.
. . L] P={x.v.2)
Suppose general point on line  is o

n
Vo= A

XA (1.41' =X —"‘._- =51 ‘1’ . . L2 . (_): l:."."\.."‘\.: l
: ’ and suppose general point on line 1S B

Xy==3y,=2-9=4+2
PO=(xy—x)i + (12— 1))+ (22— 7))k

= (X —35—0) + (=94 s—T)j+(d+2-s—4)k
PO=(=3t-3s—0)i + (2t +5—10)!+ (46— s—2)

PO (=3 =3s—0) (2t + 5s—10)L(H—5-2)

. . . I . . .
Direction ratios of are " PQ will be the shortest distance if
it is perpendicular to both the given lines

Thus, by the condition of perpendicularity,

=3 —-3s—00)=- 12+ s=10)+ H{H—5-2)=0
= : ’ ! and

Subjective Mock Test | Class - XII Page 16 Mathematics | SET — 1| Solution



—3-3-3s5—-0)+ 22t +s5—-10)+ 44t —5-2)=0

- = =i
—Ot—95—18=2¢f—5+4 +dt—s5-2= +O9s+ 184 25+ =324 t—4s -8 =(

= O —9s—18=2t—s+10+4t—5-2 Uandl)’ Os+ 18+ 4t + 2. 24lot—4s-8=0
T _ - 2044 Te ==

) -/t Il.\—-land _L)I I Ll

Solving above two equations, the we obtain

1 P=(3.83)  O=(-3-7.0)
al

tzlandsz nd

Now, distance between points P and Q is

Therefore,

Y

d :\/iS F3 (84T 4 (3-0)7 :\/(h)" FIS) +(=3)"

=30+ 2251 9=270 =330

Thus, the shortest distance between two given lines is

d =330 .
units

Now, the equation of the line passing through points P and Q is

v X y=1 zZ—z
Ty — .0 | R RO 21— 2
v—-3 y-8 =z-3 v—3 y-8 x-3
31+3 8§47 3-0 0 15 -3
r—3 v—-8 -3
> 5 : . . .
- - ] thus, the equation of the line of the shortest distance between two given
v — 3 P—2a --3
’ - < - .
linesis - : 1
OR
Suppose,
x-1 y-2 =z-3
— — =/
2 3 -

(2
So the foot of the perpendicular is !
The direction ratios of the perpendicular is

—3)

(22 41=3):032+2-9):(4n+

— (27 —4):(32-T):(4%)

Direction ratio of the line is 2:3
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From the direction ratio of the line and the direct ratio of its perpendicular, we have
2027 -4)+ 3(32.-7)+4(42) =0

= 4. -8+92-21+102.=0

= 29, =29

= r=1

Therefore, the foot of the perpendicular is (3, 5, 7)

The foot of the perpendicular is the mid-point of the line joining (5, 9, 3) and (&.p.7)

Therefore, we have

Therefore, the image is (1, 1, 11)

SECTION-E
36. (i)

PlE) = i PlES) = i.f”( Ey)=—
' 10 B 10 ’ 10

Here,
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(4] 45 (4] (4 .
| — |=—, P| t P(Ey)- P t P(E3)
LE ) 100 1 E - LB ) ’
4 45 4 o0 2 35 IS0 240
S 1001000 100 1000 10 100 1000 1000
P(Ey) Pl 4
- l l:"\ )
(RN = D
_ | £, P(A)
(i)  Required probability 4)
(iii)  Let,
Event for getting an even number on die and
E2 = .
Event that a spade card is selected
3 1 13 1
i 1:‘_):_—:: PlEy) = ke
0 = and 324
I . I
PIEAEN)=PE)PlE)=——=
) B ) 24
Then,
OR

P(A) + P(VB) - P{ Aand B) = P(A)
—  P(A)+ P(B)—(AnB)= P(A)
—  P(B)-P(AnB)=0

—  P(AmB)=P(B)

P(AnB) P(B)

[ A
P| —
L Ey )
70 90)
— 4 = 4‘)
100 1000
4 00
10 100 _ 240 _ 24
490 490 49
1000

P(A|B)= = =1
P(B) Pl B)
37. (1) Let F be the combined force,
F=F+h+hH
= (4 07 (=2 +4)+ (=3 =3/)=(4=2=3)i +(0+ 4=3)=—i+ |
Fl= ’\/(—1)3 F 17| = ]\/3 KN
(i1) Magnitude of force of Team B =
Bl= =20 KN =25 KN
(iii) We have,
A= NETEREE ’ =4 KN
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38.

F
Here, the magnitude of force % s greater, therefore team Q will win the game.

OR
We have,
| i)

Combined force, J

| (F, (10 | ( 3\ 3«

Otan | — |=tan ; — |=tan ()= tan ; tan — |=

| F. | -1 \ 4 4 .
v/ radians.

. C = 400004° + 5000~
(1)

as h =250

0000(250)° _  +
¢ = 30000(230)" <1002
= 4
dC —160000(250)°
— = - £ 10000
(11) A RS
dc
=0
dx

(i)  For minimum cost

= 100005" =250 % 250 % 160000

= x=10
d E >0
Showing dx” at ¥ = 10
Cost is minimum when ~ — 10
OR
dC —160000(250)°
— = - + 10000

1C
& ‘
dx gives x=10
dC 50 dcC <0

de gy A0:2) gAY 40, 10).

.. . . . . >
Hence, cost function is neither increasing nor decreasing for x>0
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SUBJECTIVE MOCK TEST | MATHEMATICS | SOLUTION

CLASS — XII | SET -2

SECTION-A

1.(A) The diagonal elements of a skew- symmetric matrix is always zero and the elements.

2.(D)

3.(B) We know that Adj. (Adj. A) if , where 7 is the order of matrix A. Therefore, Adj.

(Adj. A) , Det. (Adj. (Adj. A))
4.(B) x=Acos4t+ Bsin 4t

=_—44 sin 4t + 4B cos 4t

=—1l6x

5.(B)

If a line makes angles and  with the axis, then ..(1)

Let 7 be the length of the line segment. Then,

...(ii)
(since length cannot be negative)

Substituting » = 13 in (ii)

We get,

Thus, the direction cosines of the line are
6.(B)
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7.(B) Converting the given inequations into equations, we obtain y = 6, x + y = 3, x = 0 and
y =0, y = 6 is the line passing through (0, 6) and parallel to the x- axis. The region below the line y = 6
will satisfy the given inequation.

The line x + y = 3 meets the coordinate axis at A(3, 0) and B(0, 3). Join these points to obtain the line
x +y = 3. Clearly, (0, 0) satisfies the inequation . So, the region in x, y -plane that contains the

origin represents the solution set of the given equation.
The region represented by and

Since every point in the first quadrant satisfies these inequations. So, the first quadrant is the region
represented by the inequations.

-3 2 -1

8.(C) Hint:

Direction ratios of  are
Direction of cosines of  are ,l.e.,

Direction cosines along to z- axis (0, 0, 1)

9.(B)
10.(B)
11.(0C)
Corner Point | Z=0.7x +y
(0,0) 0.7x0+0=0
(40, 0) 0.7x40+0=28
(30, 20) 0.7x30+20=41  Maximum
(0, 40) 0.7x0+40=40
12.(C)
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13.(D) Ifdet. 4=0, (adj 4) B=0 The system AX = B of n equations in #» unknowns may be consistent with

infinitely many solutions or it may be inconsistent.
14.(D)

15.(D) We have,

Comparing with of the above equation then, we get

LF. =
Multiplying on both sides by sin x

16.(B) O is the circumcenter of the triangle ABC

Position vector of O be

And

Put it in (1)

17.(C) Differentiating both sides we get
Again differentiating both sides we get
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18.(D) Let and

19.(A) Circumference of circle with radius 7 is given by
Differentiating w.r.t. '', we get

Given,

Now, area of circle,

Substituting » =3 ¢cm and , we get,

20.(D) Assertion: Given function is

It is a quadratic equation in x.
So, we will get a parabola either downward or upward.
Hence, it is a many-one mapping and not onto mapping.

Hence, it is neither one-one nor onto mapping.

Reason: Total number of functions =

Clearly, a function will not be onto if all elements of A map to either a or .

SECTION-B

21. We have,

Also,
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22.

23.

OR
Let

Given function:

To find the local maxima or minima, we must have

and
—F—t—F—>
4 2
Since changes from negative to positive when x increases through . Hence, is a point of
local minima. Thus the local minimum value of f'(x) at is given by

differentiating function f'(x) w.r.t 'x’

Given f(x) is strictly increasing on R

We know that

is always greater than 1.

OR

Given function :

To find the local maxima or minima, we must have

& ! »
< T >

—00 9 o0

Since x > 0, f(x) changes from negative to positive when x increases through 2, So, x =2 is a point of local

minima. Thus the local minimum value of /' (x) at x = 2 is given by
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24. Let , then

25. Let AB be the lamp-post. Let at any time ¢, the man CD be at a distance x metres from the lamp-post and
let the length shadow be y metres. Then,

Clearly, triangle ABE and CDFE are similar.

Thus, the shadow increases at a rate of 4 metres/minute.

SECTION-C
26. Let
Let , then
Putting and in equation (i), we get,
b =—log|t|+C
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27. Let = event that 4 is selected, and , = event that B is selected.

Therefore, we have,

and

P (event that only one of them is selected)

are independent, and and  are independent]

This is the required probability.
28. By using the property of definite integrals we have

Hence,

We know,

If

Then also,

Hence,
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OR
Let the given integral be,

Putting

Let tan

29, We can rewrite the given differential equation as

On dividing the Nr and Dr of RHS of (i) by  , we get

Therefore, the given differential equation is homogeneous.

Put y = vx and
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[on integrating both sides]

where C is an arbitrary constant.

, which is the required solution.

OR
Given differential equation is,
Above equation may be written as
On integrating both sides, we get
On putting in RHS, we get

Also, given that y = 1, when x = 0.

On putting above values in Eq. (i), we get

On putting in equation (i), we get

Which is the required solution.
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30. Subject to the constraints are

and the non-negative restrictions x,y 0

Converting the given inequations into equations, we get

x+2y=28,3x+y=24,x=2,x=0andy=0

These lines are drawn on the graph and the shaded region ABCD represents the feasible region of the
given LPP.

It can be observed that the feasible region is bounded. The coordinates of the corner points of the feasible

region are A(2, 13), B(2, 0), C(4, 12) and D(8, 0).

The values of the objective function, Z at these corner points are given in the following table:

Corner Point Value of the Objective Function

Z=20x+ 10y

A(2,13): Z=20x 2+ 10 %x 13 =170

B(2,0):Z=20%x2+10x0=40

C(8,0):Z=20x8+10x0=160

D(4,12):Z=20%x4+10x 12=200

From the table, Z is maximum at x = 4 and y = 12 and the maximum value of objective function Z is 200.
OR

First, we will convert the given inequations into equations, we obtain the following equations:

and
Region represented by ;
The line meets the coordinate axes at A(- 1,0) and B(0,1) respectively. By joining these
points we obtain the line
Clearly (0, 0) does not satisfies the inequation . So, the region in the plane which does not

contain the origin represents the solution set of the inequation
Region represented by or

The line or , 1s the line passing through (0, 0). The region to the right of the line

will satisfy the given inequation
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If we take a point ( 1, 3) to the left of the line . Here, which is not satisfying the inequation

Therefore, region to the right of the line will satisfy the given inequation

Region represented by and

Since, every point in the first quadrant satisfies these inequations. So, the first quadrant is the region

represented by the inequations and
The feasible region determined by subject to the constraints are , and the non-
negative restrictions; and , are as follows:

2 /
B0, 1)
/ 0, 1)

-2 2

We observe that the feasible region of the given LPP does not exist because the following equations have
no common region.

31. Given function is

First, we verify continuity at x =— 3 and then at x = 3 Continuity at x =-3

=3+3=6

And

Also, f(-3)=valueof f(x)atx=-3 =(-3)+3=3+3=6

LHL =RHL = f(-3)

f(x) is continuous at x =-3. So, x =— 3 is the point of continuity.
Continuity at x =3

LHL=-6

And RHL =20

fis discontinuous at x = 3 Now, as f (x) is a polynomial function for x <-3, -3 <x <3 soitis
continuous in these intervals.

Hence, only x = 3 is the point of discontinuity of 1 (x).
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SECTION-D

32. According to the question
Given curves are
x—=y+2=0 .00

(i)
Consider , which represents the parabola vertex of parabola is (0, 0) axis of

parabola is Y-axis.
Now, the point of intersection of Egs.(i) and (ii) is given by

Squaring on both sides,

x-2)x+1)=0 x=-1,2
When x = -1, does not satisfy the Eq. (ii).
When x = 2, then
Hence, the point of intersection is (2, 4).
But actual equation of given parabola is , it means a semi-parabola which is on right side of Y-

axis.
The graph of given curves are shown below:
Clearly, area of bounded region = Area of region O4BO

:1\2=4‘y
a4, A
ZB( -

y=0

x 0 iA4,0) X
x=4
\f- &
33. For , consider
or
We note that there are point, and  with and for instance, if we take
and , then we have and but . Hence f'is not one-one. Also, fis not onto
for if so then for such that f'(x) = 1 which gives . But there is no such x in the
domain R, since the equation does not give any real value of x.

AF A3
]
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OR
ie., Hence reflexive
Let , then
which implies
Hence symmetric

We know the
and

Then

Therefore, and implies

Hence Transitive

Hence, R is an equivalence relation.

Any line parallel to y = 2x + 4 is of the form y = 2x + K, where £ is a real number.
Therefore, set of all lines parallel to y =2x +4 is (y : y=2x + k, k is a real number}

34. For the given system of equations, we have
[Applying and ]
And
and
and
Hence, and

is the solution of given system of equations.
35. Here, it is given that

Here,
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Thus,

Now, we have

=((3)x3)+ A8 X (1) + (=11) x (-3))

=-15-18+33=0

Thus, the distance between the given lines is

d = 0 units

Asd=0

Thus, the given lines intersect each other.

Now, to find a point of intersection, let us convert given vector equations into Cartesian equations.

For that putting in given equations,

General pointon s

Suppose, be point of intersection of two given lines.

Thus, point P satisfies the equation of line

Thus,

Therefore, point of intersection of given lines is (-1, -1, —1).
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OR
Line passing through (1, 2, 3)

ie., and parallel to the given planes is perpendicular to the vectors

Required line is parallel to

Required education of line is:

Section E
36. i. It is given that if India loose any match, then the probability that it wins the next match is 0.3.
Required probability = 0.3
ii. It is given that, if India loose any match, then the probability that it wins the next match is 0.3.

Required probability =1 - 0.3 =0.7

iii. Required probability = P(India losing first match) . P(India losing second match when India
has already lost first match) = 0.4 x 0.7 =0.28
OR

Required probability = P(India winning first match) . P(India winning second match if India has already

won first match)

P(India winning third match if India has already won first two matches) = 0.6 x 0.4 x 0.4 = (0.096

37. i. Displacement between Ram's house and school = =5km
ii. Distance travelled to reach school by Ram =4 +3 =7 km
iii. Position vector of school

Position vector of Suresh's

Vector distance from school to Suresh's home

OR

Position vector of Ram's house =

Position vector of Suresh's house

Displacement from Ram's house to Suresh's house
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38. i. If P is the rent price per apartment and N is the number of rented apartments, the profit is given

by
NP - 500N = NP —-500) [ Rs. 500/month is the maintenance charge for each occupied unit)
ii. Let R be the rent price per apartment and A is the number of rented apartments.

Now, if x be the number of non-rented apartments, then N(x) = 50 —x and R(x) = 10000 + 250x
Thus, profit P(x) = NR = (50 —x) (10000 + 250x — 500)
= (50 —x) (9500 + 250 x) =250(50 — x) (38 + x)
iii. We have, P(x) = 250(50 —x) (38 + x)
Now, P’ (x) =250[50 —x — (38 +x)] =250[12 — 2x]
For maxima/minima, put P’ (x) =0
12-2x=0 x=6

Number of apartments are 6.

OR

P’ (x) =250(12 — 2x)
P"(x) =—500<0

P(x) is maximum at x = 6
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