ERODE SOHODAYA SCHOOLS COMPLEX
PRE-BOARD EXAMINATION 2023-24

CLASS XII MATHEMATICS TIME: 3 hrs
SET-A Max Marks: 80
MARKING SCHEME.
Q.NO EXPECTED ANSWER MARKS
1 (d)2and 4 1
2 (b) Unbounded 1
3 (a) 512 1
4 (b) x?2 1
5 (c)o 1
6 1 1
(d) -
7 (b) I 1
8 (b) A2=1 1
1 1
e ) et
(d) 12
0 T = 1
2
: 0
2
11 | (b)-1 :
12 (a) ¥ 1
13 (d) Use midpoint formulae 1
14 (d) P—Q'=2i‘+3}"—6ﬁ; sounitvector—%i+gj'—g 1
- 2 6 27 |1
13 (b) (2i+ 6§ +27k) x (& + pj + gk) = 0 = vectors are parallel Hr= =5
16 | (b)2 I
17 1) [E 3 ﬁ) 1
177
13 (b) tan x3 +¢ 1
19 (c) Assertion is correct, reason is incorrect 1
20 (a) f(x) hasaminimumatx:Zas%(f(x))<0,vxe(2-h,2) and 1
% (f(x)) > 0,% x € (2,2 + h), where 'h’ is an infinitesimally small
positive quantity.
21 the volume of a cube with radius “x” is given by V = x* ans %
surface area = 6x?




Hence, the rate of change of volume “V’ with respect to the

. ) . av
time “t” is given by: — =9 cm®/s

dt
9 = i—‘: = %x3 = 3x2.%, By using the chain rule i—: = %
ds d(6x*) _dx _ 3 36
dsd_t_ dt —IZE—].ZXP—?
Atx=10,—=36 cm?/s
OR
p(x) = 41-72x-18x?
P'(x) = -72 -36
P’ =-36

For maximum or minina or critical points p’(x) =0
-72 -36x =0, X=-2
x=-2,p" (-2)=-36 <0
hence x=-2 is a point of local maxima,
maximum profit = 113

1/2

1/2
1/2

1/2
1/2

1/2

1/2

]
]

We have, tan™! (—%) + cot™! (ﬁ) + tan™! [sin(_—;)].

= tan! (tan ) + cot™* (cot ¥) + tan~'(-1).
= tan™! [tan(r — %)] + cot™* [cot(F)] +tan~" [tan(r — X )]
= tan~! (—tan £) + cot™ (cot Z) + tan~!(—tan I)

tan ! (tanz) =,z € (—1 1)

22
cot(cot z) = z,z € (0, )
and tan"'(—z) = —tan"'z
K X . T — —2n+4mw—3mw
6 ' 3 4 12
— Zbridw _ %
12 12
OR
The domain of sin”! x is [-1,1]. Therefore, f(x) = sin”] (—xz) is defined
forall x satisfying -1 < x2 e 1

= 1>2*>-1
=20<z*<1
=>z2<1
=2z2-1<0

= x-1)x+1)<0

Hence, the domain of f(x) = sin”! (- 2) is [-1, 1].




23 f(x) = 4x° -6x% -72x +30
i) =122 - 12x =72 1/2
For critical points f'(x) = 0, 1/2
12x2 —-12x—-72=0
12(x-3)(x+2)=0
X=2,x=-3 1/2
(=o0,—2) and (3, 0) the function is increasing 1/2
(-2,3) the function is decreasing
 §
24 I=f:mdx“—““(1)
Applying [ f(x)dx = [' f(a — x)dx
1 T 1/2
I_f 1+ecos(1r—x)dx-J; 1+e—cosxdx 1/2
(1]
= [T o
I= fo eCOSX 1 q dx (2)
2[ B rrecosx + 1 d _ ‘.rrd 1/2
= f e 1 -L *
=gl =n
o =nr=1= -2-
28 f(x)=x*+x,x€R
f'(x)=3x*+1,x€R 1/2
But forany x ER,3x2+1#0 1
= f(x) has no critical points. 1/2
26. £+ 2y 1 1/2
dy (y'+1) (1+7)(»* +1)
2ydy
[P <14 1
Solution x(IF) = [ QIF)dy + ¢ 1/2
Jc(y2 +1)=tan"y+C 1
OR
Lety= Vx = > dy/dx = V + x(dV/dx) 1/2
() D, & _ 4V 1
y+xsm[xj—xdx — =
Solving => ¢x = (cosecx - cotx ) 1
Particular solution x (V2 - 1)/2= (cosecx - cotx ) 1/2
27 5 ] 5 5
x & % 1/2
= I de ..... (i), using property If(x)d.r= If(—x)dx
- = ]
. ’ 1/2
X

/ =_jre;dr ....(ii)




Fromiand ii , adding

12

bag B = 7 black and 3 red balls.
Let E; = The event that die show 1 or 2

E» = The event that die show 3 or4 or5 or 6

E = The event that among two drawn balls, one of them is red and other is black

P{E{)= %, P(Ej)= -i— [ total number in a die 1s six]
A (Eﬂ) = P (getting one red and one black from)

_ o<ty . 4x6x2
baga wey,  10x9

= P (Fi) = P(getting one red and one black from bag B)

: 1 +1/2
2= x> I= i)
OR
4
!(Iﬁr—"|+lf—2l)i‘r 1241724172
1 2 i 1
=[(3-2x)dx+_[dx+j(2x—3}dx 12
o 1 2
=2+1+6=9
28 I= [ dx letx®=1=>2xdx = dt 1/2
(x +l) x'+2)
I S Y. 1/2
(r+l)(r+2) t+1 t+2 1/2 +1/2
SolvingA=1,B=-1
.\‘2 | 1/2 +1/2
Correct integration and solution 7 = log( = )
x"+2
29 For correct differentiation of LHS 1 marks 1
Right hand side with simplification 1 marks 1
Proving 1 marks 1
30 Draw the graph of 3 lines x+3y=60,x+y=10, x=y, correctly. 3X1/2
Shading the feasible region correctly
Corner points of the feasible solutions are (0,10) . (5.5) . (15.15) and (0.20) 12
Minimum value is 60 at the point (5,5) 1
(OR)
Draw the graph of 2 lines 2x +vy =8, x +2y = 10, correctly 1
Shading the feasible region (unbounded) correctly
Corner points are (0,8) , (2,4) and (10,0) 172
Smallest value of Z is 380 at (2,4) 1/2
Draw the graph of 50x + 70y < 380 correctly 1/2
Minimum value of Z is 380 at (2.4) 1/2
31 Given, bag A =4 black and 6 red balls




TC] XSC]
0,

XX
T 10x9
Now, by theorem of total probability
P(E)=P(E,)- P (3’3}) + P (B) P (;EEL)
2

= & ; (4xﬁx2) + oo (7x3x2)

64 6 oy 4 610;;9 22
i 6x10%9 (4+7) . Gx10x9 = a5 :
32 (i) 2x +4y +3z = 29000 1
5x +2x +3x = 30500
X +y +z = 9500
(i) matrix method AX=B
X=A"B Y
IAl =- %
-1 -1 6
adjA=|-2 -1 9 2
3 2 -—16 Y%
calculation
X= 2500, y= 3000 and z =4000 %
33 x—1 y—-2 z-3 x—2 y—4 z-5
= = and = =
2 3 4 3 4 5
a, =1+ 2j+ 3k az_Zl+4j+5k 1
L =2i+3f+4k ,b, = 3i+ 4] + 5k
a,—a, =i+2j+2k %
b, Xxb, = —i+2j—k 1
b, xb, | = V6
| 1 2| %
(by Xby).(a;—a;) =1
TR “
5.0.=d=|fXe)Eema)
[by xb, | -
Shortest distance d = — %
V6 Va
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
7 =1+42]—4k +A(al + bf +ck)

Line is perpendicular to the lines 1/2
x-8 y+19 z-10 x—15 y-29 z-5
= = and = =
3 —16 ¥ 3 8 —0
d x b is perpendicular to @ and b both
I L
axb=|3 —16 7
3 8 -5 5
=241 + 36j + 72k 2
Hence D’ Ratio of line is (24,36,72)
Eqg. of line i PO i A . %
24 36 72
P 2 i V2
r=i+2j—4k + A(241+ 36j + 72k )
s o~ -~ 1/2
r=1+2]—4k + A(2T1+ 3]+ 6k)
o Correct figure and correct shading y I
. 2
Point of intersection at x=1 1/2
12

Required Area= fol V4 — x2dx — f01 V3xdx

& ST 12 2] - B e
-[2 4 —x? + 2sin 2}0 2[x]u
V3 T 3

T
= — e ——=— > [
> +2 Z~7 —3 Sq.units




35

Let (a. b) EN x N. Then we have

ab = ba (by commutative property of multiplication of natural
numbers)

= (a, b)R(a, b)

Hence, R 1s reflexive.

Let (a, b), (c, d) €N x N such that (a, b) R (c, d). Then

ad = bc = cb = da (by commutative property of multiplication of
natural numbers

= (¢, d)R(a, b)

Hence, R 1s symmetric.

Let (a, b), (¢, d), (e, [) €N x N such that

(a,b) R(c, d)and (c, d) R (e, ).

Thenad = bc,cf = de

=adcf = bcde

=af = be

= (a, b)R(e, f)

Hence, R 1s transitive.

Since, R is reflexive, symmetric and transitive, R is an

equivalence relation on N x N.
[(26)] = {(x.y):y = 3x,x,y € N}
={(1.3).(26).(39) ...}

OR
Onto:
Lety € [0,5] such that y = v/25 — x2
= y% =25 —u®
=5 " =il

= x =125 - y?
i.e, for y € [0,5] there exist an x € [—5,5] such that f(x) =y
~ fis onto
One-one:
Giving an example like,
f(1) =vV25-1=+24 and f(-1) =25 -1 =24
Butl # -1
Hence f 1s not one-one.
fla) =V21=+/25-a2=+21
=Sat=u
sa=2or-2

36

(1)2x+2r+mr=10
2x+(2+m)r=10

(2) A =x(2r)+ -;'11'7"2 =110 - (2 +m)r]+ %WZ =10r— 2+ m) r+ %TFTZ




(3)==10-2@2+mr +mr 1
dA _
dar 1
10
==
44T
(OR)
aza _ _ 10
F——2(2+n)+n <0 for i 1
10
Xt (2+Il').m- 10
10
X=mﬂl 1
37 P(E1)=0.25 P(E/E1) = 4/15 All prob
P(E2)=0.35 P(E/E2) = 5/15 value %
P(E3) = 0.40 P(E/E3) = 6/15 Earuita 3
i) P(E) = TP(EI)P(E/EI) Cal + ans
= 103/300 Yo+ Y
ii) a) P(E1/E) = P(E1) P(E/E1) / P(E) formula 1
=20/103 calculation + ans 1%
i) b) Y. P(E,/ E)= P(E1) P(E/E1) / P(E) + P(E2) P(E/E2) / P(E) +
i=1 1
P(E3) P(E/E3)/ P(E)
=P(E)/ P(E) = 1 %t
38 = —ly Y —p i
(i)we have OA = 8i km AB = 6] 1
vector distance from Gitika’s house to school =81 + 6]
(ii)vector distance from school to Aloke’s house
=6c0s30°% + 6sin30°j 1
= 3+/3i + 3]
(iii)vector distance from Gitika’s house to Aloke’s house=
8 + 6§ + 3V3i + 3] -
=(8 + 3+/3)+9j
OR
The total distance travel by Gitika from her house to Aloke’s 5

house=8+6 +6=20 km




