COMMON PRE-BOARD EXAMINATION {” }

MATHEMATICS-Code No. 041 ottt g
Class-X11-(2025-26) S
SET: 2

MARKING SCHEME

Q. Questions Marks
No.
1 (C) 2/3 1
P(E) =2/3, P(F) = 3/7 => P(F') = 4/7
Since E and F'are independent, P(E| F') = P(iggl()F') - P(E) = 2/3
2. [(©)3 :

. . . L ay\3 d2y
The given differential equation is 4(5) ke 0.Herem=2andn=1.Som+n =3

3. (B) +3 1
-3
+0= 1 3
2
0

expanding along C,,we get = k =13

4. (B) 2 sg. units 1

dr

- av 1 .
Since— =2—=>712 = —=>§ = 2 sq.units
at dt 2

5. (B) Maximum value of Z is at Q (30,20) 1
The maximum value is 180.

6. (B)y =cos™1x 1
The graph represents y = cos~1x whose domain is [-1, 1] and range is [0, 7t].

7 B)dLlb 1
Since @.b=0=> dlb
8 (A) 0 1
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TFo 1 T
';'1}1?;; s:;ggﬂ = c0s67° cos23° —sin 67° sin 23°

= cos(67% + 23°)

= c0s90° =
9. 1
(C) . log 2 .
3 x 1 1 1 10 1
A = E[Fag(.rg +1)]3 = (log10 — log5) =7 log (?) =-log2
10. (B) 2x+y =2 1
The points (1,0) and (0,2) satisfy the equation 2x+y=2 and the shaded region shows
that (0,0) doesn't lie in the feasible solution region
So, the inequality is 2x+y > 2
11. (C) a;; =0, wherei=]j 1
In a skew-symmetric matrix, the (i, j)th element is negative of the (j, i)th element.
Hence, the (i, i)th element =0
12. (A) n/6
G+b+E=0=> d=—(b+2) =d?=|b+2? L
=> 37 = B>+ [@>+26-@ =b.7—6
? S Tl 6 1
b-c=|bllc]cosf => cosh = 5 =5 = 0=060
[ o o
13. >, 1
(B) {0 5 0
1
0 0 -
14. | (B); |AB x AC| 1

The area of the parallelogram with adjacent sides AB and AC =|ﬁ X R| .
Hence, the area of the triangle with vertices A, B, C is% |AB x AC]| .

15. | (B) @A 1

, Since every differential functions will be continuous.

16. | (B) 5 1
|4 =5, 5748 =(|B7|.4B]) = |4 =5
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17. -1 1
(A) log 2
1
2x d -1 21 c
xz T log2’ o
18. (D) Parallel 1
The vectors 27 + 37 — 6k and 67 + 97 — 18k are parallel.
19. (C) Assertion (A) is true but Reason (R) is false. 1
sec™1x is defined if x < —1 or x > 1. Hence, sec™12x will be defined if
X< —% orx = % Hence A is true.
The range of the function sec™'x is [0, t] — {g}. Hence R is false.
20. (D) Assertion (A) is false but Reason (R) is true. 1
SECTION B [2 x 5 = 10]
JR 3 .. : o
21 E_P == R divides PQ. externally, in the ratio 1:3. 1
The Position vector of R = ¥ = ’gl__g: = 3{:’9 1
22, Letu=2" :::-fg—‘[Ir — et (—2cosxsinx)log2 1
dx
iy &
Letv=cos’* x—>—=—2cos xsinx
dx
B :
. du \ dx : 2
Now—= =2"" "log2
HE
dax
Ny , 1
23. | € (x+]l)=1=e" = 1,
) x+1
= y=—log(x+1) 1y
dx x+1
1
=—g’ =¢’ 2
| ox+1
[ (331 37
24, (a) siu"ll mst = ] =sin” cos| 67 + - ] Yo
' Loy -
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(37
=sin” ms[ ] Yo
LS )
(7 3r)
=sin” s‘mk- > s J "
_x _3%
2 5
__T v
10
OR
(b) -1<(x*—4)<1=3<x'<5 y
& 2
=3<|x<\5 ,
2
= ve| V5,3 |u[V3,45] !
So, required domain 1s [—«.E ,—NG ] W, [a.l'rg ,\E ]
25. [2—x)
(a) Let flx)=log 2-a |
L2+
24 2—x .
Wehave, fl—-x)=lag | =—log =—flx)
4 !l—.'b:-| Z+.‘b.| 4 1
So, f(x) is an odd function. . fl log | 2x I|.ri1.- =0. 1
I 24 x )
OR
[x—3)e* [.x' 1- 2]e’f Ya
{b} f (x_l}z ' - J- 1:13
Yo
2 X
=J ( (x—1)? cx—l}z) e d
Ya
d 1 v
o f((x—1}3 (I:.:r 1}2))E dx
__ Z
e ©
SECTION C[3x 6 = 18]
26. A={(3,6), (4,5), (5, 4), (6,3}
P(A) = 1/9 , P(B) = 5/6 s + Y5
P(ANB)=1/12 Yy
P(A N B) = P(A) P(B) Yy
Therefore A and B are not Independent.
Since A n B= @, A and B are not mutually Exclusive. 1
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21 (@) x/1+y+yWl4+x=0 =2xf1+y=—-pwl+x y
2
=2 (1+y) =y (1 +x)
S(x-yMx+y)+xylx=y)=0 1
= x-y)x+y+xy)=0
x#Fy=x+y+xy=10 1,
=X
= Yy =
) 1+x
dy -1 1
dx ~ (1 + x)?
OR
dx . .
(b) E=ﬂ(l—c058.},ﬁ=a(ﬂ+smﬂ_}, 1,
day .
- d_y _ 48 = asing 1
ax all—cos @)
dd
2 sin(g) cc-s[:g:] _ g 1
= —=—5 = cot-
Esinz(g) 2
Yo
dy _ _1 2 (648
= gaz = g cosec’ (2) - )
__ 1 2 (8 1 2
- Za cosec (2) g_gmz(gj
—_* a8 7
oot (2
28. f(x) =2x* = 4x® — 45x% + 51
= f'(x) = 6x* — 12x%* — 90x 1
For critical points  f'(x) =0
= 6x% —12x2 —90x =0
= 6x(x*=2x—=15) =0
= 6x(x—=5)(x+3)=0=>x=-30,5 '
- _ - + . - —I_ -
-0 -3 0 5 o0
f(x) is strictly increasing in (—=3,0) and (5, «0)
(f(x) is strictly decreasing in (—e, —3) and (0,5) 1
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3 Fig. 1
29, (a) 0.2 A= 2x %jw,ﬂg —xtdr i
S0
- \T 2
4 Lo +—j_~:in"[£ ’
32 27 (3)),
(-3,0) (3,0)
2 0+Zsin1]-0 2
L2
=3 s
Fig.1
-1 2
A=[[(-x) dx + [ (x+2)dx |1
— 1 a1 1.z 2 1
= - [x%]3 + [zx +2x]_1 /2
=9 1,
1 Lz _q1 ( (i-2j+3K).(3i-21+ k)
@ = cos 1(=.=‘—ir)=c051( — n)
.| Ll G2+a)] Gi-zi + o) :
1 34443 et (10 _ (5
= cos™ (=25 ) = cos™ (35) = cos () &
o = [ i—2j+3k).(3i-2j+ k
Scalar projectionof I; onl, = —%= (i=2; - ){ - ) 1
|£g| | (31—27+ Ic]l
34443 10 Y2
T Verarl  (1IF
OR
(b) Line perpendicular to the lines
F=21+]-3k+Mi+2j+5k)and F=31+3]— Tk + pn(3i—2j + s5k)
R L A

has a vector parallel itis givenby b= by, xb, = |1 2 5| = 20i + 10j — 8k 1

3 -2 5 “
-, equation of line in vector formis 7 =—1+ 2 j+ Tk +a(101 + 5] — 4k) 1

. o . o ox+1 y=2 z=7
And equation of line in cartesian form is = = 1
10 5 -4
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31.

¥

Feasibleregion

)

Theregion x+2y<6 Y

Value of the objective function

Corner point Z=x+2y

A(6,0) 6

B(0,3) 6

We observe the region x4+ 2y < 6 have no peints in common with the unbounded feasible region. Hence
the mininmum value of 1=6.

[t can be seen that the value of Z at points A and B is same. If we take any other point on the line
x+2y=06schas (22)online x4+ 2y =6, then Z =6

Thms, the minimmm valee of Z ocenrs for more than 2 points. and 1s equal to 6.

1%

Y2

Yo

Y

SECTIOND[5x4=20]

32.

342
(@) /= _[ |xcos x| dx
]
2 32
= I XcosTxdy — I xcoszxdx ()

1] 12

Consider I XCOS Txdx

dx

X SN T f SIN T

T a

XSINTX  COSTX
= + ..(2)

2
g T
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. 172 . 37z
S :J.'F_-:lll :’TI_I_ COsSTX _A'SHIJTI_'_ COsSTX l.lSiIlg {2]]11(].) 1
T R T 1,
(11 l [ 3001
= — = _'I - - 1
27 )\ 27 2z J &
_o 7
2r 7T
OR
[b} x4l - A +BI+L' 1
G+ 2)(E+1) (x+2) £2+1
Gefting A ==, B=2,0 == 1
5 s 5
TS dr =3[ dr + i x4 if iy 1%
.4 {J:+2}[_r2+1} =l sl ggdrrl
3 1 2 1 : X
=Eluul.-.'+E|+Eluuf.r“+l]+ﬁ!<m x+¢ 1%
33. (a) Given differential equation can be written as
dy  yx*
dx x4y 2
Put}==x'xﬁsoﬁ=v—x£ 1
dx dx
i dv vy v
P Ar—— = 1
Theretfore, v + x T S 1o Ly
e
o 1
dx  1+v3
1 1 —dx
r‘F + = )dv = —~ A
Integrating we get
-1 1
— loglv| =-logx| +C
S | — 2
OR
{b) The given differential equation can be written as:
dy . Y
——+ 2y =cosX
dx
ddx 1 1
Taking P =2,Q=cosx, Integrating factor is given by, 1= (‘J "ot &
iz iz ]/2
.. The solution is, ¥v-e” =je' cos xdx
Let, I, = Imsx-ehdi
E!:l: 'E::
=cosx— —j{—slnx) 14[]3:
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eTeosx 1| . @
= +—| simx-——
2 2 2

ecosx eFsinx 1
::’Ij: ;3 + 4 —111

{2cm1+sinx]

P
e
=I,=—

5
.. The solution of the differential equation is

Ix
}',Eu =

5 (2cosx+sinx)+C

: '|

U||l—-

(II‘:BS'{+"J]1‘E:I+[E

1%

Yo

Yo

34. y=ax’+bx+c
=> The required equations are 15=4g4 2b+ ¢

25=16a+4b+c
15=196a+14b+c

The set of equatic-ns can be represented in the matrix formas AX =58
196 14: 1] [ [

16 4 'l ’ [ and B = [ ]

196 14 1

|A] = 4(4 — 14) — 2(16 — 196) + (224 — 784)

=—240 = 0.

Hence .4~ exists.

where 4 =

—10

12

I I —10
180
24{] _cE60

-1/2

8

1

.'.f.!'=—lqb=8..£'=1

2

Now,adj(4) = [ 180 —192
=560 336 —16

12
—192 12
336 —1le6

—2
12

: 1
So, the equation becomes y = —E.t" +8x+1

15
25

15

3

Yo

Yo

Yo

Yo
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35. Let P(1,6,3)be the given point, and let 'L" be the foot of the perpendicular from 'P"' to the
given line 4B (as shown i the figure below). The coordinates of a general point on the
given line are given by
P(1,6,3)
- -1 =2
X 0:‘1 1:., 2_ "
1 2 3
Let the coordinates of L be(fl,lff +1,31+2). ”
So, direction ratios of PL are i—1,2/-5 and 31-1. A B
Direction ratios of the given line are 1,2 and 3, : Yo
which 15 perpendicular to PL . &
Therefore, (4 -1)1+(24-5)2+(34-1)3=0= 1=1 y
So, coordinates of [ are (1,3,5). ¢ 1/2
Let Q(x,.),.Z, ) be the image of P(1,6,3)in the given line.
Then, L 1s the mid-point of PQ. y
2
x, +1) L +6 z, +3)
Therefore?l: 1 '=1,[‘I] ":33111:1 & =5
2 2 2
=ax, =Ly =0and ;=7
Hence, the image of P(1,6,3)in the given line is (1,0,7). y
2
Now, the distance of the point (1,0,7)from the y - axis is y1*+7° = 50 units. 1
SECTION-E[4x3=12]
36. (#)2x+3y=300 1
(i) A=xy=§{3ﬂﬂ—21) 1
X 1
(iif)(a) A= (300-2x)=_ (300x-2x") "
%41 (300-4x)
de 3
dA
For critical points, put e =0= x=75 1
2
Also, ':l; =- ;qﬂ‘ So, Aismaximumat x=75 1y
Ao, maximumareais A= E(:HI]— lEIZI)-*']]"'il.'lu:ll"r 1y
3
OR
(m)(a).4=:(auu-zx)=;(m:-zf) "
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=:E=l(3m—4x)
iy 3

Yo

For critical points, put i:: =0= x=175

Yo
As%thugts its sign from positive to negative as x passes through

x =75 from left to right, whichmeans x=75is the point of maximum. &

Also,maximumareais A= %(ﬂm— 150) =3750m*

37. Let E1 be the event that one parrot and one owl flew from cage —I E> be the event that two
parrots flew from Cage-I A be the event that the owl.
(1) Probability that the owl is still in cage —I1 = P(E1 N A) + P(E2 N A) Yo
_ (5E1 X 1'[1 )(?E1 X 1{.1) + (5"-_2](8'[.2) 1
(5E1 X 1C1)(?c1 X ]'L']) + (5'['1 X 1[])(?‘:2) + (SEz](BCI)
354280 315 3
T35 + 105 + 280 420 4 72
(i) The probability that one parrot and the owl flew from Cage-I to Cage-II given that 1

the owl is still in cage-1 is P ( E1/A)

E, _ P(E,n A) _ az0 _ 1 Yo+ 1
‘D( jfl) T P(EinA)+P(Ena) 315 g ’

38. (i) Traffic flow is not reflexive as (4, A) € R (or no major spot is connected with itself) 1
(ii) Traffic flow is not transitive as (4, B) € R and (B, E) € R, but (A, E) ¢ R 1
(ii) (@). R={(A,B), (4, C), (A, D), (B, C), (B, E), (C,E), (D, E), (D, C)} 1
Domain = {4, B, C,D} Ya
Range ={B, C,D, E} Yo

OR
(b) No, the traffic flow doesn’t represent a function as A has three images. 2
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