ERODE SOHODAYA SCHOOLS COMPLEX
PRE-BOARD EXAMINATION 2023-24

CLASS XII MATHEMATICS TIME: 3 hrs
SET-B Max Marks: 80
MARKING SCHEME.
Q.NO EXPECTED ANSWER MARKS
1 (d)2and 4 1
2 (c) 2,3) 1
3 (c) 2 1
4 (b) x? 1
> (c) R 1
6 1 1
(d) -
7 (b) g 1
8 (b) Az—71 1
1 1
d) —
d) 5
0 T@f = 1
2
20
2
11 (d) 1.5 1
12 (a) y 1
13 (d) Use midpoint formulae 1
14 (d) P_Q'=2'i+3j‘—6ﬁ; sounitvector—%i+;j'—gﬁ 1
15 (c)n/2 1
16 (b) 2 1
17| le) [2 3 ﬁ) 1
799
18 (a)o 1
19 (c) Assertion is correct, reason is incorrect 1
20 (a) f(x)hasaminimumatx:2as%(f(x))<O.VxE(Z-h,Z)and 1
% (f(x)) > 0,% x € (2,2 + h), where 'h’ is an infinitesimally small
positive quantity.
21 At any instant t, let r be the radius, V the volume and S the surface area of the )
balloon. Then,
% = 200m3 /sec ... (given) ... (1)




3 dt dr * di
=20=L(4m?). &
=20=37 x 3r? x & =4m?. &
= 'fi—’t" = % sl EIL)

5=41rr2=>% =%- %
) &
= (87rr X %) =4
e [%] = (%)cm2 /sec =5 em? /sec
r=8cm

Hence, the rate of change of surface area at the instant whenr=8 cmis 5 cmzfsec.

OR
We have Local max. value 1s 251 at x = 8 and local mm. valuecis-5 atx=0

Also F'(x) = -3x2 + 24x =0
= -3x(x-8§) =0
=2>x=0,8
F (x) =-6x+ 24
F (0) >0, 0 is the point of local min.

F”(8) <0, 8 1s the point of local max.
F(8) =251 and £(0) = -5

22 W3+2n/6+n/3 12
| . 2

OR 2

tan ™ 2si.u(2—EJ], 1

tan~' 2£} ;

N 2
/3 %
23 It is given that f(x) =[x+ 2| - 1 2

Now, we can see that [x +2| > 0 forevery x € R

= f(z)=|z+2|—-1> —1foreveryx€R

Clearly, the minimum value of fis attained when |x + 2| =0
1e, [x+2|=0

= Xx=-2

Then, Minimum value of f=f(-2)=|-2+2|-1=-1
Therefore, function f does not have a maximum value.
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I=[—X de————(1)

0 1+ecosx

Applying f“f(x)dx = f“f(a — x)dx

1/2
f 1 ecos(n'—x) f 1 + g—cosx dx 1/2
n- COS X
Adding (1) and (2)
T ,C0SX ri s 1/2
zr—fe L —fd 1/2
- , eosx 4 1 X = " X
2=w=l=s
e "2
25 Given:- f(x) X +ax’+ 11 2
Fla)= (m +4x" + 11)
f(x) = 9x +28x°
£(x) =x%(9x% + 28)
as given in question x € R,
= x%> 0 and 9x% + 28>0
= x%9x2 +28)> 0
= f'(x)>0
Hence, condition for f(x) to be increasing
Thus f(x) is increasing on interval x € R
26. P=2ix Q=X L,
LF—> :
Solution is
ot | &%)
f=——4e
¥
OR -
dy 3 er\}x2 +y2
dx ¥ Y
8 i
Puty=vx , dx Y
dv dx
Vi+v? X 1

v+\il+v3’=10g|x|+c

Y /1+(1)3‘:1og|x|+c
X

log

log|~
x

Y




27 5 X 5 5
1= —7dx ... i), using property [ 7o = [ f(=xpx
5 T -5 -5
5 2
1= [——dx ....i)
sl+e
Fromiand ii , adding
1/2
: 125
2 I Y gt
[ Tury 1412
OR
4
I(lx-l| +|x—2|)dx
o
1 2 4 1/2+1/2+1/2
=j(3-2x)dx+jdx+j(2x-3)dx 1
o 1 2
=24146=9 112
28
1= dx let x2 =t => 2xdx = dt
'[(x +l)(: +2) 172
(r+l)(r+2)-$ % 12
1/2 +1/2
SolvingA=1,B=-1
2
Correct integration and solution / = log[ g :;) 112 +172
29 For correct differentiation of LHS 1 marks 1
Right hand side with simplification 1 marks 1
Proving 1 marks
30
- ]
Drawmg each line and shadmg the feasible region 1%
Comer points(0,0) (4,0)(2,3)(0,4) 1
Minimum value=-12 obtained at x=2 , y=3 A
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S={BB,BG,GB.GG}

A= both are girls = {GG}

B= youngest is a girl = {BG,GG}

C= atleast one is a girl ={BG,GB,GG}

P(A/B)=1/2
P(A/C)=1/3
OR
P(4)=1/2 P(B)=2/3 |
a.P(problem is solved)= 1 - P(4) P(B)= % .
b.P(exactly one of them solves )= P(A) P(B) + P(4)P(B)= % |
32 |A|I - | 1
0 -1 2
2 -9 23 2
ajA=1{] -5 13
1
X=A"'B 72
. ” 1%
Getting x=1, y=2,z=3
33 x—1 y—-2 z-3 x—2 y—4 z-5
= = and = =
2 3 4 3 4 5
a, =1+ 2j+ 3k ,a, =2+ 4] + 5k 1
b, = 2i + 3f + 4k ,b, = 3i + 4} + 5k
a,—2a, = i+2f+2k A
|b; xb, | = V6 y
(by xby).(a;—a7) =1
) "
s.D.=d=|&aXPz)@z-a1) |
[b1 xb, | y
& _i 2
Shortest distance d =7 v,
The lines do not intersect 1/2
OR

Eq. of line ¥ = @ + Ab
Line passes through (1,2,-4) and let (a,b,c ) be the D,Ratio of
line then




Eq of lineis
P =1+42] —4k +A(al + bf +ck)
Line is perpendicular to the lines
x=8 y+19 z—10

x—15 y-—-29 z-5

and

3 —-16 7 3 8

d x b is perpendicular to @ and b both

i 7k
3 -16 7
3 8 -5
= 241 + 36f + 72k
Hence D’ Ratio of line is (24,36,72)

Sl

ax

— L | —2 z+4
Eqg. of line ===
24 36 T2

F =10+ 2] —4k + A(241 + 36] + 72k )

=i+2f—4k + AQ2i+ 3f + 6k)

e 1

1/2
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Drawing figure and shading the region
Getting point of intersection =(V2,V2)

V2 2
Area = dex+ j\/4—x2dx
0 V2

2

] et

0 Ja

2, SquUnits
= 142(n/2)-1-2(n/4) = 2

(TR

—_

1Y4
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l.a+b=b+a 1s true
So (a,b)R(a,b).

R 1s reflexive

2.(a,b)R(c,d) = at+d=b+c
= b+c=a+d
= c+b=d+a

= (c.d)R(a,b)
~R 1s symmetric
3. (a,b)R(c,d) and (c,d)R(e.f) (c¢,d)R(e,f)
= a+d=b+c and e+d=f+c
Adding(a+d)+ (f+¢)=( b+c)+( e+d)
a+f=b+e gives (a,b)R(e,f)
~R 1s transitive
Since R i1s reflexive , symmetric and transitive it is an
equivalence relation
OR
1.|]a-a]=0 is divisible by 4 => R is reflexive
2.(a,b)e R |a-b| is divisible by 4
= |b-a| is divisible by 4
= (b,a) e R R is symmetric
3.(a,b)e R and (c,d) e R
= |a-b| 1s divisible by 4 and |c-d| is divisible by 4
—=a-b=+4m,c-d=+4n
= a-c==4(m+n)
=>|a-c| 1s divisible by 4
—(a, c)e R R s transitive
~R 1s an equivalence relation
Set of elements related to 1 1s{1,5,9}

36

i.Y1=X12+7
o NE=3+(, =T =4 -3+ ()
11.D=

iii.the minimum distance=V5 units
OR
the nearest position of helicopter from the soldier=(1,8)

P =
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Let A be the event of committing an error. E; E> and Esbe the
events that Vinay,Sonia and Igbal processed the form
1.P(A)=50%010.06+20%0.04+30%0.03=0.047

0.5x0.06 30
P(E/A)= 0.047 47

38

(i)we have 0A = 81 km AB = 6]
vector distance from Gitika’s house to school =81 + 6]
(ii)vector distance from school to Aloke’s house

= 6c0s30° + 65in30°;
= 3v31 + 3f
(iii)vector distance from Gitika's house to Aloke’s house=

81+ 6] + 3V3i + 3j
=(8 + 3v/3)+9f
OR

The total distance travel by Gitika from her house to Aloke’s
house=8+ 6 + 6 =20 km




