COMMON PRE-BOARD EXAMINATION: 2022-23 <”;

Class-XIl Subject: MATHEMATICS (041) A
Date: 12/01/2023

Time: 3 hours M.M.: 80

MARKING SCHEME

SECTION -A(MCQ) M
1. (b) /6 1
2, (@5 1
3. |16 1
4. |@f : 1
> @ (-2) 1

9

6. |O1 1
7. |@3F 1
8. (P2 1
9, |@1 1
10. |®0 1
11. (@ -tan(1—x)+C 1
12. (b) 1+x2 1
13. |4 1
14, |(®-3 1




15.

(c) <2/3, 2/3, 1/3>

16.

@AcB

17.

(d) at every point of the line-segment joining the points (0.6, 1.6) and (3, 0)

18.

(c) 0.28

19.

(d) A is false but R is true.

20.

(c) Ais true but R is false.

SECTION-B

21.

a)=1
b)r/6

OR
One-one

Onto

22,

Let at any time "t” length of edge of cube is x and its volume is V,
then

and this edge is increasing at the rate of 3 cm/s.
~dxidt=3Ccm/s.

We have to find, rate of change of volume V
When x=10cm

~dv/dt=3xzx/dt

=dv/dt=3x2.3=9x

When x=10cm,avidt=9(10)>=900cm:/s

Hence, Rate of change of Volume is 900cm¢/sec.

23.

(@a—b)x(a+b)=axa—bxa+axb—bxb
=0—[—(@axb)]+axb—0
—axb+axb

=2(axb)




24.

— —
—>
We know that projection of won b =2 -
>,
| &}
> —
- 4=t (D)
—
|l
— —
Now, a.b=2A+6+12=2A +18
- ﬁ
Also | b] =V2© +6° +3° =4J/4+36+9 =
Putting in (i) we get
PR 2\ +18
74
=> 2A =28 —-18 = k=¥=5

OR

The vector and cartesian equations of the line passing through the point (5,2,4) and paralle! to the vector 3i+2j-8k are
r—5 -2 z2-4
r=m+y+u+um+y—%nmfﬁ_:2?_=_?_

25.

x = a(l — cos8), v = b(8 — sing)

Differentiating x and v w.r.t. x, we get
dx - |

¥=ade(1—cose)
= a0 — {(— simn 8)] = a sin &
and
dy o
T3 _b (9 sim @)
=b(‘l—cose)
. ody (ae )
g - e
* o (3)
H5(1 — cos )

(s
e zem(3) o= (3)

- (2) (D),

SECTION-C

26.

9 9
# 4 3x —x? canbe written as 8—( —.5x+Z—Z)

Theref 8—( -3 +2—2)—E—( —g)z
grefore X X 2 1 = 4 X B

J\.’8+?x—x£ j |'41
3 1
Let x—z=t = dyx=dt = J'—j = dx=]—dt
41 3 2
x}T—("‘E) ;(—"’;‘_1) —t?

3
i | —= |+ ¢ =sint | S22 |+ e =i "(2x_3)+c
= 5in j— = 5in = &n
Va1 VAT Val

2 2




27.

Let E4 and E; be two events such that
E4 = A coming to the school in time.
E, = B coming to the school in time.
Here P (E4) = 3/7 and P (E;) = 5/7
= P(bar E4) = 4/7, P(bar Ey) = 2/7
P (only one of them coming to the school in time) = P(E4)P(bar E;) + P(bar E4)P(E5)
=3/7 x 2T + 5/7 x 4/ = (6 + 20)/49 = 26/49
OR

(1) Sum of probabilities = 1

ie, 0+k+2k+2k+3k+2K*+7k2+k=1
10k2+9k=1 or 10k?+9k—1=0

1
k+1D)(10k-1)=0, k=-1 or k=——

10
k=-1 k :
#— 5 K
10
The probability distribution is
X 0 1 2 3 4 516 7
Ao |2 b bl e T L
ikt g 10 | 10 | 10

10 | i00] 100 [T00 10
@ P(X<3)=P(0)+P(1)+P(2)=0
1 2. 3 ~

+ —+
10 10 10

ooeep ] 1 71017
ik P D= 100 10~ 100 100

28.

x . z [ 2 C
Let (21 (x42) (x-1) (2-1) (2+2)
3= A(x=1)(x+2)+ B(x+2)+C(x-1)
Equating the coeflicients of X'+X and constant lerm, we get

A+C=0

A+8-2C=l

~24+28+C=0

On solving these equations, we get
Aog.lnidcn-%

. x R | " i .. 2
Tx=1)(s42) x#l) 3(x=1) Hx42)

x 2¢ | ) I 1 2¢ 1
=I‘,_”"(,,2)a.;l(:-l) ’;,(x-l)! -;’ﬁa

2 If =1y 2 .
-;“l‘-‘#;[’—.' -;“h#q’(

2, |x-1 I
';WH"("“"'C




29.

(1+y")dx = (tan"! y —x)dy

dx tanly X
dx X tan 'y

dy 1+y* 1+y
Hence
IF = eJ" 1TII dv

1

— atan v
_el B

Hence the above differential equation changes to

. -1 —
Lodx xe®™ v e vppnly

eIEIl_ :‘___‘ -+ =
dy  1+v? 1+y?
o Xe@i ¥ e ¥yl
el ¥ dx+ S-dy = 5—dy
l + }‘.L 1 4 },_

d(e‘f‘“_1 ¥X) = d(em_lf)

Integrating both sides give us

e Y x =gt Y L

OR

Given differential equation x cos(%) j—i =V COS {%) + X

dy ycosy/z+x i
dr z cosy/x (D)

It is homogenous differential equation,

Lety=vx:>%:v+$;!_:
()=v+xde = 22cee

= x% _ "'Cic:!lnll o
=h x% _ Umv;vucmu
- of -

= cosvdv — &

Integrating both sides

= sinv=logxl +C

=p sin; =log |x| + C




30.

Corner point Z = 3x + 9y
A=(0,10) 90

B =(5,5) 60

C=(15,15) 180

D =(0,20) 180

From the graph maximum value of X occurs at two corner points C(15,5) and D(0,20)
with value 180 and minimum occurs at point B(5,5) with value 60.

Maximise at all the point lying on the line CD

31.

secX -tanx

" (m — x) tan(m — x) [ Y AP
I—fo {sec(nfx)ﬂan(nfx)}dx’ (,]O‘f(x)dx—/; f(a x)dx)
:’I:f‘ { —(T—x)tanx }dx

o | —(secx+tanx)

0

secX Htanx

LetI :[ L (1)
0

Adding (1) and (2), we obtain

us
mranx
A= ——dx
g secxX—-tanx

T snx
=2l = T[f T —dx
b o sinx

cos X o8 X
S
smx+1-—1
=>2l=nxn —dx
o l=+sinx

T T 1
:’EI:nfl-dx—n[ ——dx
0 g 1+sinx

- .
1 —sinx
éllzn[x]ﬁ—n/ - ¢
p  COs“X

e
=2=n —ﬂf (sec” x — tanx secx)dx
0

= 21 =’ — nftanx — sec X}

= 21 = 7’ — wftan — sec T — tan 0 + sec 0]

=>2d=m"-a[0—(-1)-0+1]




I=mV2

OR

1= j; (vtanx + +/cotx)dx

sin ‘( Ccos X

I=Ji(

COS ‘( SLIIX

.z [ sinx+cosx
I=[}| F———|dx
4/sinxX cosx
Letz =sinX—cosX,dz = (cos X + sinX)dx

3 .2 A .
Z- =S8N X+ Cos X —2sInXCcosX

|31

I_J—l

1= [y/2sint]

SECTION D

32.

Area of shaded region

- 3{—% \}9~ x —-(3-—-1)}:1'1

013

- l\‘% x° +?"bll'l d A
327 " T2 3 2
Lo o : _ ol

L2 ((}.+'—}_-E+ﬂ]—.[{}+(}+i]
3h O+55+0)-{0 5|
374 2)

'= 3(£_ 1] sigq.lun:iﬁf.' '
2 ) :

2 ]1 :




33.

Ris relation defined on N x N by (a,b) R (c,d) if and only if ad = be,then R is
(i) Reflexive Since, forany a, b €N
=ab=ba=(ab)R(ab)

(i) Symmetric Let (a,b)R(cd)

=ad=bc = bc=ad

=cd=da (v commutativity of natural numbers)
=(cd)R(ab)

(iii) Transitive Let (3, b) R (c,d)and (c,d) R (g, )
=ad=bcand cf=de

= ade =bce = acf=bee

=af=be (cancellation law)

=(ab)R(ef)

Hence, from above observations, we conclude that R is an equivalence relation on N
XN

OR

For a relation to be reflexive z Rx
For real x B B

xRx = X — x4+ V2 =42

v/2 is an irrational number.
c.xRx is reflexive.

For a relation to be symmetric xRy = yRx
For real number x and y
xRy = x—y+ V2
yRX = v — x + V2
= xRy # yRx

.The relation is not symmetric.




For a relation to be transitive xRy = yRz = xRz
For real numbers x, y and z
Let

—3./2

y

=2
Zz [Substitute the values of x, y, and z in realtion]

xRy=x -y + \/5 = —\/5— 3\/§+ \/5
= —3\/5 is an irrational number.

sz:>y—z+\/§ :3\/5—24—\/5
=44/ 5 — 2 is an irrational number

XRZ:>K—Z—|—\/§ = —\/5—24—\/5
=—2 is not an irrational number

o xRy , yRx then x is not related to z
The relation is not transitive.

34.

This can be written as x—4_y_ 2zl A weeeen( 1)
-2 6 =3
.. the coordinates of any point on the line is
X =4-2),y = 6i,z = 131
Let Q (424, 6}, 1-34) be the foot of perpendicular from the point P (2, 3,—8) on
line (1)

We know the direction ratios of any line segement P Q is given by

(X=X, ¥2¥1,2-21)
The direction cosines of PQ is given by

= (-2 + 42,603, 30+ 1+8)

= (20 +2,60=3,—31.+9)

Now Q is the foot of the perpendicular of the line (1)
PQis the perpendicular to the line (1)

hence the sum of the product of this direction ratios is 0
= (2L +2)(=2)+(6AL—3).6+(-31+9)(-3)=0
=>4h—4+36L—18+9,—-27=0

=49.—-49=0

Soh=1

Substituting 7. = 1 in Q we get

So that Q(2,6,-2) and distance of PQ=3+5 units




OR

F=(1-ti+—2+(3-20k
orf=1-2+3+3k+i-1+]-2k)

with = aj + by
a=1-21-3k by=-1+7-2Kk,
and comparing line

F=(s+1i+(2s—1—(2s+ 1)k

Poi-i-R+s(s2i-2R)

c.r=a; - iy andr = a -+ ],lbg
. Distance between

r=a;+ibjandr=a; +ub;

and by x by, = (-1+7-2K) x 1+2] -2
=-1 1 =2
1 2 =2

(2+4i— Q2 +2) +(—2— Dk

A-4-3k

s Iby x byl = /2P = (=4) = (=3)?
=./171 = /29

(7 —4k).(2i— 4] - 3k)
V29
8
V29

cod=

-2
V29




35.

1 2 3
Now, |[A|=(2 3 2(=1(-12+6) ~2(-8-6)- 3(-6-9) =67 #0
3 -3 -4
ForadjA:
Ajyp=-6 Ay =17 Ay =13
A, =14 Ay =5 Ay =-8
A =-15 Ay =9 A133 =-1
6 14 -15 -6 17 13
adj.A=|17 5 9| =| 14 5 -8
3 -8 -1 -15 9 -1
3. 1 .
A =W.ad].A
-6 17 13
=61—7 4 5 -8
-15 9 -

The given system of equation can be written as

AX=B =>X=A"B.ccoor. (i)
1 2 -3 X 4
where A= |2 3 2|, X=|y|,B=| 2
3 -3 -4 Z 11

Putting the value of X, A" and B in (i), we get

> - 4 -6 17 13 || -4
y =6_7 14 5 —8 2
Z -15 9 -1(| 11
s i 24+ 34+ 143 i 201
= y =5 -56+10 - 88 =6—7 -134
y4 60+ 18 -11 67
X 3
= y|=|-2
Z 1




SECTION E

36. i)A polynomial is everywhere differentiable in its domain, 1+1+
i) f(z) = 3z* + 42 — 122% + 12 2
Differentiating with respect to x, we get
fr(z)=12z% + 122% — 24x
=12z (z* + = — 2)
=12z(x — 1)(z + 2)
Now, by putting f/(*) = 0, we getx = -2, 0, 1.
Critical points=-2,0 and 1
iii) f(z) is Increasing in (—2,0) and in (1, 00) .
so in given interval it is increasing in (-2,0) and (1,3)
OR
1ii) max abs=255 at x=3 and min abs=-20 at x=-2
37. P(xy,y;)isonthecurvey = x>+ 7= y1 = 22 + 7 1+1+
Distance from p(z1, z3 + 7) and (3, 7) 2

D:¢[:31—3}2+ (I%+7—7}2
= y/(21—3)* + (a3)’

= D= 3‘11+mf—631+9
D=y/a}+ 2 — 621 +9
D'=z{+ 2z —6z,+9

D — 423 + 22, - 6=0

o :21’?4-51—3:”

= (x - 1)(22,% + 221 + 3)=0

&8

Xy = 1and 23% + 2xq + 3 = 0 gives no real roots
The critical point is (1, 8).
L = 4} + 220 — 6

a&ip 3

= = 12z7 + 2
dip
dz?

Hence distance is minimum at (1, 8).
D:‘/m‘f+a:’}'— 61 + 9
D=+/T+1-6+9=1+/5 units

] =12+2=14>0
3121




38.

Let E4 be the event that person has a disease, E, be the event that person don not have a disease and Abe the
event that blood test s posifive.

As E and E; are the events which are complimentary to each other.

ThenP (Eq)+P (E;)= 1

2P(E)=1-P(E)

Then P (E4)=0.1%=0.1100=0001and P (E5) = 1-0.001=0.999

Also P (AJEs) = P (resuitis positve given that person has disease) = 99% = 0.99
And P (AIE;) = P (result is positive given that person has no disease) = 0.5% = 0.005

Now the probabilty that person has a disease, give that his test resultis positive is P (E4(A).

So total probability= P(E,).P(A|E,) + P(E,).P(A|E,)

1 99 + 999 5 _ 990 4995 _ 5985 =0.005985=1197

T1000 " 100 " 1000~ 1000 1000000 ' 1000000 1000000 2000
By using Bayes’ theorem, we have

P(E,).P(A|E,)
P(E,).P(A[E,) + P(E,).P(A|E,)

P(E1|A) =

Substituting the values we get
_ 0.001 x 0.99
~0.001 x 0.99 + 0.999 x 0.005

B 0.00099
" 0.00099 + 0.004995

_0.00099 990 110
"~ 0.005985 5985 665

22
= P(E,;|A) = 133

2+2




