CHENNAI SAHODAYA SCHOOLS COMPLEX

Marking scheme set - 1

COMMON EXAMINATION (2023- 24)

Class-12
( MATHEMATICS - 041)
Section - A
1.b |2.d |3.a |4.a |5c¢c |6.a |7.b |8d |9.a |10b
11.b |12a |13.c |14.d |15.a |16.c |17.b |18b [19.c |20.a
Section - B
21 (a) tan™! (2'sin (2 cos 1 2))
tan’! (2 sin (2 7/6)). (1 mark)
tan™ (v3) =3 (% +% mark)
OR
(b) Yes. Because 5?" not belongs to [ - gg] ( % mark)
So, sint (sin 53—") = sin [sin 2@ — g)] (¥ mark)
=sin’! [ - sin g ] (1/2 mark)
=- g (Y2 mark)
22.
Ca
ISI5Sm
A E
I.5m
" M
Let L be the length of the string AC =L cm, AE=xcm.
Where , CE=1515-1.5=150cm
In triangle ACE, L? = x2 + 1507 (1/ 2 mark)
By diff., 2L dL/dt = 2x dx/dt
dL/dt=10x/L m/sec (%2 mark)
when L =250; L2 =x? +150?
2502 =x? + 1507
x=200m
therefore, dL/dt =10(200)/250 =8 m/sec (1/2 mark)
=~ the string is being let out at the 8m/sec, when kite is 250 m away from the boy.
( (1/2 mark)
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OR
Given ; In the fig. CD =10cm; DA =20cm

Let r be the radius and h be the height of surface of water at time t.

Let V be the volume of water in funnel.

v =%nr2h i)
0 2 r_ E from the fig,we have
h 2(

1
==h .. (il
wh r > (ii)

Substituting equation (ii) in equation (i) we have

Water running out of funnel at 5 cm3fsec

dv _ 5
dt
E[ﬂ_h” _ 5
dtl 12
3nh? dh _
12 dt
dh -20
dt wh?
, 20
Rate of change of level of water (h) w.r.ttime, t = ——
mih (1 mark)
When water level is 5 cm from the top, h=10cm —-5cm =15cm
~ Rate of change of water level at h=15cmis - LZ: -2 cmisec. (1 mark)
m (15) 45w
23. To prove ; the function f(x) =5 — 3x + 3 x> — x® is decreasing on R.
f°(x)=-3x2+6x-3 =-3(x-1)> (% mark)
for f‘(x) =0, wegetx=1 (%2 mark)
In(o0,1],f*(x)<0 andIn[1,00], ¢ (x)<0. (% +% mark)
Therefore, f(x) is decreasing on R.
24. maximum value is 3 and no minimum value. (1+1Mark)
25. f(x) = sin x + /3 cos X
£ (X) = cos x - V3 sinx
if £ (x)=0, we get x = g (Y2 mark)
then f(0) =0+ V3 =++3
f(% )=2and f(m) =-V3 . (1/2 mark)
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therefore, point of absolute maximum is x = %

and absolute maximum value is 2. (1/2 +1/2 mark)
SECTION-C
26 dy =a(-sint+; sect/2.%) (1/2 mark)
' dt tan t/2 ' '
. 1
=a(-sint o — )
COSZt 1
= a( pro ) (*2 Mark)
And d x/dt = a cost ( ¥2mark)
d a(COSZt)
Now, =Y = —=sint” = gint/cost =tant. ( Lmark)
dx a cost
Doatt _g =1 (1/2 mark)
= x+smx
27. 1=
1+cosx
£} R
" g 51 @
- ;Jr l1+cos= d$+ -[-]r l1+tcosx dx ¥% marks
% % 2 sin = .cos =
- f Qc:oxs2 % dx—+ f 2(:;5" : ~dx % mark
0 0
3 3
= %fﬁtsec2 %da:—i— fta:t %daz % mark
0 0
1 31 H H
5z 2tan5]§ —EbeQtallde—l—aftanEd:c 1 mark
= l[— 2 tan = —0]
2|2 4
% mark
-3
OR
w2
[ sin 2x log tan wdx (1)
(]
Then,
a2
I — [ Si]’l?(% — :I:)logtan(g — zc)d:zr 1 mark
]
/2 % mark
= — f sin 2@ log cot xdx
o
..... (ii)
Adding (i) and (ii), we get %2 mark
w2
27 = f sin 2x(log tan = + log cot x)d=x
¢ % mark
n
21 = fOZ sin2x log(1) dx
21=0 = ~I=0. % mark
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ex
28. [ ———dx
V5-4e*— e2x
Suppose e* =t = e¥dx =dt % mark
R S S —
"V5—4t—t2 T (% +4t-5)
= dt % mark
=y fi=

T J-(t% +at+4-9)

)
=5 l=f 1 dt =sin_lt+"+C
I OF (25" 3 % + 1 mark
V3
=D l=sin"lre'\.;2]+c % mark

29. % — 3y cot x =sin 2x, given thaty =2 when x= %

|-3cotx dx

LE = ¢

| y
= ¢ 3 log (

sinx) _ (sin .1’)_3

= CosecC 3.1’
1 mark

.. Solutionis:
A in 2y 3. 1x
y-cosec’x = |sin2x-cosec xdx
= J 2cosec xcot xdx

3 P
ycosec’x = - 2 cosecx + ( 1 mark

y = -2sin*x + Csin® x

X =

o H

S Y =2
C=4
1/ = - 2 Sinz,\' + 4 Sin;x (1/2 + Y mark)
30
(a) Minimise Z = x +2y

subject to constraints: 2x+y >3, x+2y>6, x>0, y > 0.

1 mark for graph, 1 mark for table,

The corner points are A and B.

A(6,0): Z=(6)+2(0) =6

B(0,3):Z= (0)+2(3)=6

Draw z — line (dotted) x+2y<6.

AB0)
s S G R
R

2x+y=3

Therefore, the minimum value of z is 6, occurs at all points of the line segment A (6, 0)
and B (0,6) . (1 mark)

OR
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30.(b) 5x+y<100; x +y<60,x =0,y 20 and objective function Z = 50x +15y
2 mark for graph ; 1/2 mark for table

Corner Z=50x+15y
points
00,0y |°
A(20,0) 1000
B(10, 50) 500 + 750 = 1250
C(0,60) 0+900=900
) N
104— —) A (20,0) 60, 0) %

Therefore, Maximum value of Z is 1250 at the point (10, 50). 1/2mark

31. Let A and B be the event that the first and second horse is selected respectively.
Obviously, A and B are independent events.

PA) =% , PB)=1/3 and P(A’)=% , P(B’)=2/3

(i) P (both of them selected) = P(A).P(B) = i . %
1
=5 (1 mark)
(ii) P (only one of them is selected) = [ P(A).P(B’)] + [P(A’).P(B) |
12,31 _ 3 (1 mark)
4°3 4°3 12
(iii) P (none of selected) =P(A’).P(B’)
32 _6 _
=3 " ) (1 mark)
Section-D
32. Let A=R - {3} and B=R - {1}. Consider the function f: A - B defined by f(x) = %; .
Let xq, X, €A. ;
Now, f(x1) = f(x2) % mark
% mark
\1 -2 Xn — 2
= ==
X1—-3 x5-3
= (x7 = 2)(x5 = 3) =(x; = 3)(x, —2) Y2 mark
= X1Xy —3x1 —2x) +6=x7X, —2x; — 3x, +6
= -3x, — 2x, =-2x; — 3x,
— Xy =X, = X=X, % mark

Hence f is one-one function.
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For Onto
x-2
Let Y=
©oox-3
= xy-3y=x-2 = xy—-x=3y-2
=3 x(y-1)=3y-2
3y-2 .
= x= y ...(1)

y-1 1 % marks

From above it is obvious that Vy except 1,

e, Vye B=R-{1}dxeA

(1 mark)
Here, range of f = codomain of f
Hence fis onto function.
Thus f is one-one onto function. 1 mark

OR

Given the relation n is R on Z defined by (a,b)ER&|a—b|<5.

This relation is reflexive as Va€Z, (a,a)€R since |a—a|=0<5. ( 1 mark)

Also the relation is symmetric as |b—a|=|a—b|<5 so (a,b)ER=>(b,a)ER,Va,bEZ (2 marks)
But the relation is not transitive as (1,2)€R,(2,7)€R but (1,7)&R ( 2 marks)

33. The given system of equations can be written as A X =B

4 3 2 X 60
WhereA=19 2 3|, X= |y| and B = |45 % mark
6 2 3 z 70
4 3 2
Al = |9 2 3[=25=+ 0.s0 A exist. 1 mark
6 2 3
0 -5 5
AdjA=] 15 0 -—-10{ and %2 mark
-10 10 5
. 0 -5 5
Al= T adjA =125]|15 0 -10 1 mark
-10 10 5
SinceAX =B, then X=A"'B
X 0 -5 5 ) 125 5
X = ly =1/25 | 15 0 -10| = 25 200|1=18 1 %2 mark
z —-10 10 5 200 8
Thereforex=5; y=8; z=8 % mark

34. The line y — 1 = x intersect x axis at x =-1. And x =-2 and x = 3 are parallel to x-axis.

(1 mark for fig)
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Requrired =(area CDAC + area CBEC))

3 -1
=/ydx+f (—y)dz
"1 —2
9 -1
=/($+1)dm+/ —(z + 1)dz
1 —2 (1 mark)
— ['_)- + ]2, — [’;— + ] 73 2marks

Substituting the value of x

9 1 . 1 .
=5 +8) ={5—0—[5 —1D—1(2—2)]

On further calculation

15 1 ) 1
— ——__]_ ——) = 8 +

2 2

(VI

1 mark

= 17/2 = 8.5 sq units

35. Let L be the foot of the perpendicular from the point P( 1,6,3 ) to the given line.

P41, 6, 3)
X y-1 _ z-2
. 1

L

The coordinates of a general point on the given line are = =

e, X=Ay=2A+1,zZ=3\+2,

If the coordinates of Lare (A, 2A + 1, 3A + 2)

( 1 mark)
Then the direction ratios of PLare A— 1, 2A -5, 3A - 1.
But the direction ratios of given line which is perpendicular to PL are 1, 2, 3.

( 1 mark)
Since, PL perpendicular to given line; aiaz +bib2+cic2 = 0. (1/2 mark)

Therefore, A—1) 1+ (2A-5) 2 + (3A-1) 3 = 0, which gives A = 1. (1 mark)

Hence the coordinate of the foot of perpendicularis (1, 3,5). (1 mark)
OR

Find the shortest distance between the following pair of lines and determine whether

they intersect or not:

x—5 _ y-17 — z+ 3 andx—B _ y—-17 _ z—5.
4 -5 -5 7 1 3

(a; -a; )= 3i +07 +8k (1 mark)
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B L _
(b x by )=|4 -5 -5/ =—101 —47j +39k (1 marks)
7 1 3
Shortest distance = |2 = F(fb_)>; I;l)xl b1) ‘ (% mark)
2 1
_|(3i+07 +8k ) . (-10i-47j +39k)
Sb = Tiorr a0 (1 mark)
282
SD= |\/ﬁ| (lmark)

As shortest distance between given lines not equal to zero,

So, the lines do not intersect. (%2 mark)

Section-D

36.G) (@ +b + ¢)=2i+3j +6k
. — P -\ _ 2i+3j+6k _2, 3, 6+
Unitvectoralong(a + b + ¢)= Tios Sits) +;k. (1 mark)

(ii) direction ratios of BC vector <-5, 5, 8>

N . -5 5 8
And direction cosines of BC vector < 3710’ 3710 3Vi0 > (1 mark)

(iii) a. Areaof triangle =% |AB X AC|

N

i j k
=212 -7 -4
-3 -2 4

=1/2 |-36i+4j — 25 k|
=1%+/1296 + 16 + 625

=% 1937 sq . units. (2 mark)
OR
(iiij)b Letangle ACB=0; @ =CA= -3i—2j +4k ;
b =BA=2i-7j-4k
|l p|_|-3@-2(-+4(-4)| _ 8 _ 8
Cos 0 = |E’||E|| ~ |Vo+a+16 va+a9+i6l ~ vZ9x69 V2001 (2 mark)

37. Let A, B and C be the events denoting the selection of A, B and C as managers,

respectively.
And E’ denote that profit not happened.

(i) Probability of selection of A= P(A)=1/7 (1 mark)

P(E’/A) = probability profit not happened by the changes introduces by A
=1-0.8
=0.2

(ii)
(1 mark)
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(iii) (@@).P(E’)=P(A).P(E’/A) + P(A). P(E’/A) +P (A). P(E’/A)
=1/7. 2/10) +(2/7.5/10) + (4/7.7/10)
=40/70
=4/7 ( 2 marks)

OR

P(O).P(%)
P (A).P(E'/A) + P (A).P(E'/A) +P (A).P(E/A)

(ii)(b) P(C/E> ) =

7

= 'iﬁ =7/10 (2 marks)
7

N

38. (i) relation between x and yis: 2x+4y+mr=10
2x+4y+mx=10 ( 1 mark)
(ii) Area (A) of the window as a function expressed in term of x is
A=Y%mr? +2x.2y
A= Vomrx? +10x - x? -2x?

AX)=10x-2x* - % 1 x? (1 mark)

(iida. A’x)=10 —4X - X

A’x)= -4 -m; A’ (X)= 0 ,weget x:%m (1+1mark)
10 (2% .20 10, m+d
b'A_lo(n+4—) (1T+4'1t+4)'( 2 )
therefore, max area = % m?. (1+ 1 marks)
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