SECOND MODEL EXAMINATION 2023-24
MATHEMATICS (041)- MS

CLASS:XII Max.Marks: 80
MARKING SCHEME
SET | ON.NO VALUE POINTS MARKS
SPLIT UP

A 1 b)1 (@)x+2y <5x+y <4 1
2. €)) 1
3. (b) 1
4, (d) 1
5. (d) 1
6. (@x+2y <5;x+y <4 1
7. @2 1
IO 1
Q. (b) secx 1
10. (b) 1/2 1
11. (d) 1
12. (b)1 1
13. 2 1

(8 -

14, (b) - 1
15. (b) 127 1
16. (@1 1
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17. [(d)-1 1
18. 1, n 1
@35+
19. (d) (A) is false but (R) is true 1
20. (d) (A) is false but (R) is true 1
23b | @i = d+b=20+3)+4k
i=d—b=—j—2k 5/1/2
mxi=—20+4 -2k 2
Im x 7] = 26 1
9 N ~ 2
=m(=t+2) - k) Ys
21.b OR Yo
/4 + 3n/4 + /4 = Sn/4
Ya
Ya
Yo
Yo+l +1h+
Yo
24 [{." X+y
o LA
dx
—e’dy=e"dx 1
-V x ]/2
dy =|e'd:
:je ) Je’(r 1,
-’ =e"+C
26. 1 1 4 v
f|x—1|dx=f(l—x)dx+f(x—1)dx
0 0 1 ]/2
271 x? 4
=[x ]0+[?—x]1 y
=1-p+@-H-G-1) :
22. |y=aeX+be™™

d
E=jae>-pe~™
22
d
—2=sae>+be™
dx

Yo

Yo

Page 2 of 13




d’y dy e
L _ oy =
dx?  dx Y "
26. f(x) = AX3 — 6x2 — =
(X) = 4x% - 6X° — 72X+ 30 3
implies f/ (x) = 12x2 — 12x — 72
12%° — 12X — 72 < O
12(x*-x-6)<0
x*-x-6<0
-9 +2X-6<0
X(x-23)+2x-3)<o0
(x-3)x+2)<0
xe(-2, 3)
X +
28. 3 oxdy
(x+5)3
(x+5)-2 1
(+57%)
Ya
J"( X+5 _ 2 )E“:d}(
= (x+533  (x+5)3
J" ( 1 _ 2 H)et‘:dx 1
= (45 (x+5)3
g 1
(x+5)*
31. The feasible region determined by the
constraints, x+2y 2100, 2x—y<0,2x+ y <200, x,y 2 0. is given below.
y
- 0“
_’
D (0,200)
1% for3
lines
S Y5 for
o e shading
TR feasible
X< X region
yl
A (0., 50). B (20. 40). C (50, 100) and D (0. 200) are the corner points of the feasible ”
2

region.
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The values of Z at these corner points are given below.

Corner point Corresponding value of

Z=x+2y
A (0, 50) 100 Minimum
B (20’ 40) 100 Minimum
C (50, 100) 250
D (0, 200) 400

The minimum value of Z is 100 at all the points on the line segment joining the points (0,50)
and (20,40).

OR
The feasible region determined by the constraints, x23,x+ y25, x+2y26,y20.

is given below.

(05

y
x=3
Here, it can be seen that the feasible region is unbounded.

The values of Z at corner points A (3, 2), B (4, 1)and C (6, 0)are given below.

Corner point Corresponding value of Z==x+42y

A (3‘. 2) 1 ( may or may not be the maximum value)
B (4,1) -2

c (6,0) -6

Since the feasible region is unbounded, Z = 1may or may not be the maximum value.
Now. we draw the graph of the inequality, —x + 2y > 1. and we check whether the resulting

open half-plane has any point/s, in common with the feasible region or not.
Here, the resulting open half plane has points in common with the feasible region.

Hence, Z = 1 is not the maximum value. We conclude, Z has no maximum value.

Y2

1%

Yo

1%
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Y5
% for dotted

line
Y2 for
conclusion
29. ydx + (x —y®)dy =0 &
dx , x
we gely =—+ - = 15
£cel, R + 3 y V2
1
— o Pdy __ 54y _ logy _
LF=e =eY =e =y 1 1
x.lF=jQ.Ide=>xy=]y2dy I
3
== yT + C, which is the required general solution £
Yo
Yo
Yo
Ya
30. Let X be no. of selected scouts who are well trained in first aid. Here random variable X may &
have value 0, 1, 2.
.t} 2 1
Now Bl )= s 35 72
(. S50x49 245
20 30 ” Y 1
pEEly= oL G BRI, B
2C; 50x49 245
¥C, 30x29 87
PX=2)= —=——"=— 1
( ) UC, 50x49 245 72
Now probability distribution table is
X 0 1 2 1
P(x) 28 20 5%
245 245 245
OR
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Let A be the event that a student reads Hindi newspaper and B be the event that a student
reads English newspaper.
P(A) = 60/100 = 0.6, P(B)=40/100 = 0.4 and P(A N B) = 20/100= 0.2

(a) Now P(A U B) = P(A) + P(B) - P(A N B)

=0.6+04-02
=08
Probability that she reads neither Hindi nor English newspaper

=1-P(AUB)
=1-0.8
=02
=1/5

by PELAY ~TA0E 02 1

P(4) 6 3

P(B) 0. 2

Yo

Yo

Yo

Yo

31. (a)

(b)

OR
Let F(x,y) = —y =§ — cosec G)
F(Ax, Ay) = 1, — cosec (ii) = % - cosec ( ) A° F{x, y)

~ F(x, y) is a homogenous function of degree zero

Putting y = vx >4 X oy +V
dx dx

dv vx vx
V+EX—=—=cosec|—
dx x x

—dv _dx

cosecv  x
—dv _ dx
J-cosrsc v x

[ —sinv dv = log|x| + ¢
cos§=log |x|] +C
Puttingx=1&y=0=>C=1
cos§=log [x] +1

cosf = log |ex]|

Yo

Yo

Yo

Yo

Yo

Yo

Yo

Page 6 of 13




Yo

Yo
Y%
Y%
Y%
34. x; 0 ] 2 3 4 5
PX=x) |02 k 2k 2k 0 0
(i) SinceXP=1=02+k+2k+2k=1=02+5k=1=5k=——02
=k=% 14 Mark
(ii) P(X=2)=2k=% 1 Mark
(iii) P(x22)=4k=§ 1% Mark
OR
P(X <2)=02+3k ==
32. (i) (x-8)y+10)=xy 25;—4y=40 Y2
1
and (x+16)(y—10)=xy = 5x 8y =—80. %
. 5 4 x\_ 40 .
@ {s g)ly; 80/
fot A 5 -4 B 40 % X
M1 e = . = . =
(iif) 5 -8 [—80 y
e Y%
‘+AX=B =X=A"B
Y

Page 7 of 13




R A= 1 -3 4 ~L8 -4
-40+20(-5 5) 2015 -5

X = 1 (8 —-4)\(40 VA
T 2005 -5)\-80
A X 32 Ya
y 30
Clearly x =32, y=30.
1
Hence the number of children=32. 72
OR
As the number of children 1s 32 and each child gets ¥30.
So, total amount distributed by Seema =% (32 x30)=%960.

33. a)dy/dx = 4-x 1
b)x=4 1
c)8

1+1
1
1
37 Y
7 Fam 3 it Bt st bl B(4|7)
T (s
I ’
4 + :
al |
2 Y TRERAERH % ........ S C (6|2)
ol
l R, X
12 3 45 6 7
Equations of AB, BC and AC 2
Integration 2
Area = 7 sq. units Yy
OR
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1
1
1
35. 6 0 O
AB=[0 6 0 1
0 0 6
X—-y=3,
2X + 3y+ 4z = 17,
y+ 22 =
—1 0
N VEE: 1
=> AX C
=> X=A"1 C 1/2
Since AB = 61
=>A1=B/6
2 2 -4
=24 2 —4‘ 1
2 -1 5
2 2 —4I3 1/2
So X =Z|-4 2 —4‘ [17] = [17/6]
2 -1 51l7 7/6 1
Thusx=1%, y=17/6 z=7/6 P2
OR
|A] =-1#0 so A™! exist | |“
For finding correct cofactors h
0 -2 -1 1 Y4
Correct A1 = | 1 9 5
=2 =23 =13

X=A"1B, x=1,y=2,z=3
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36. reflexive 1.5
symmetric 1.5
Transitive

1.5
Equivalence 1
38. The given lineis 7=—i+3]+k+A(2i+3] —k)
Its cartesian eq. is
x+1 y-3 2z2-1 - 1
B o SR () :
> 5 g )
Any point Q on (i) is (A - 1,34 +3, - A + 1) 1
Also, the given point is P(5, 4, 2).
Now d.r's of the line PQ are
(2h-1-53\+3-4,-A+1-2)=(2h-6,3A-1,-A-1). "
For PQ to be 1 to (i), we must have
(h-6)-2+(BA-1)-3+(-A-1)-(-1)=0
= 14A-14=0= A=1 "
Qis(1,6,0) A
which is the foot of L from P on line (i).
Now, PQ = [(5-1)2 +(4-6)% + (2 - 0)2
=24 =26 units. 1
Further if R(a, B, y) is the image of P in line (i), then Y,
a+5=1,ﬁ+4=6,7+2=0
2 2 2
= a=-3,=8y=-2
Y

Image of P in line (i) is R(-3, 8, -2).
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23

(@)
—_ = -
Given a.b =a.c
= S
= a.b—a.c=0

- = =

= a.(b-c¢c)=0

= - - = -
= eitherb=coralb-c
= e
Also given ax b = ax c
- 2 - = 9
= axb-axc=0 = ax(b-1¢)=0

— = -2 -
= a||b-corb=c

But vector a cannot be both parallel and perpendicular to (vector b-c).

Hence vector b=c.

25 f(x) = 4x3 — 6x% — 72x + 30
implies f/(x) = 12x% - 12x - 72
12%° — 12X — 72 < O
12(x* -x-6) <0
X*-x-6<0
XX +2X-6<0
X(x-3)+2x-3)<o0
(x-3)x+2)<0
xe(-2,3)
26 4 1 4
flx—lldx: f (1—x)dx+f (x — 1)dx l
0 0 1
Flp - |
=1-+@-H-G-1
=5 1
29(@) | ydx+ (x—y3dy =0
wcgcl,z—;+§=y 1A

LF = e/ P = o/5% = gloay =y

x.IF =fQ.ley=:xy= fyzdy I

3
=Xy = yT + C, which is the required general solution 72
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36.

Let (a,b) € N x N. Then we have

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

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

Hence, R is reflexive.

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

ad = be

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

= (c,d)R(a,b)

Hence, R 1s symmetric. 1+1/2
Let (a,b),(c,d), (e, f) € N X N such that
(a, b) R (¢, d)and (¢, d) R (e, f).
Then ad = be, cf = de
= adcf = bcde
= af = be
= (a,b)R(e,f)
Hence, R is transitive. 2
Since, R is reflexive, symmetric and transitive, R is an
equivalence relation on N X N. Va
37(b)
21y
X=2
; (Correct
1 Fig: 1
5 Mark)
The points of intersection of the parabola y = x? and the line v
y = xare (0,0)and (1, 1). }
. 1 2
Required Area = [ Yparabota @X + [ Viine dx
Required Area = f1 Zdx + fz x dx -
- 11
=[5 ]0 [“] s 1+1/72
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30 (b)

xdy — ydx = \x2 + y2 dx

It is a Homogeneous Equation as

Zz ,/x2+y i ’1+()2+——f()

Puly—vx
dy _
= v+x

dv
v+xE=\/1+v2+v

Separating variables, we get

dv _ dx
Vi+v: X

Integrating, we get log|v + V1 + vZ| = log|x| + logK,K > 0
log Iy +Jx2 + yzl = logx*K
=y +x2 +y% = tKx?

= y +,/x2 4+ y%2 = Cx?, which is the required general solution

Ya

1+1/2
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