CENTRAL KERALA SAHODAYA
MODEL EXAMINATION 2025-26
MATHEMATICS (041)

MARKING SCHEME- SET 2

Qn | Answer Mark
No.
Section A
1 a)y =tan lx 1
2 b) =2 or 10 1
3 a) —2 1
4 c) 31 1
5 cymxn 1
6 d) +1 1
7 d) Vi 1
8 Ak >1 1
9 d) 4 1
10 |dya=zb=-1 1
11 b) T_1 1
2
12 |2 1
3
13 | c) (—2,2) 1
14 a)Orthogonal vectors 1
15 b)P(AAnB")=(1—-P(A)(1—-P(B) 1
16 a)Jaa’ +cc'’+1=0 1
17 C) Z is maximum at (40,15), minimum at (15,20) 1
18 d)exists as the inequality 18x + 10y < 134 does not have any point in common with 1
the feasible region.
19 c) Alis true but R is false 1
20 a)A and R are true and R is the correct explanation of A 1
Section B
21 1 1 (1 1 T
-tan (— ﬁ> + cot (ﬁ) + tan (sm (— E))
Y Y 3
=T33 ”
_3n Ya
£ :
T
OR
-1<Vx-1<1 )
0<x-1<1 1
1<x<?2 1

x € [1,2]




22

Letd = 3i—2j+ kand b = 41 + 3j — 2k
Vector & perpendicular to both @&b = d@ X b

i 7k
3 -2 1

4 3 =2

=14 10f + 17k
The unit vector ¢in the direction of ¢ = ﬁ
_i+10j+17k

V390

l+10]+17k)

Required vector = 5¢ = 7555

Yo

Yo
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dx.

f . V1 + sin2x p f x(\/sinz x + cos? x + 2sinxcosx
e*(——————dx= | e

1+ cos2x 2cos?x

dx.

\/ (sinx + cosx)2
= ex
f ( 2cos?x
sinx + cosx
= | e*(———dx.
2C0S“ x

1 1
= J ex(i tanxsecx + Esecx)dx.
1
= Ef e*(secx + secxtanx)dx

1
= Eex(secx) +c

Yo

Yo

Yo

Yo
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Given that the function is continuous everywhere. For the function to be continuous at

X = —g, the left hand limit and right and limit must be equal.

The left hand limitis, LHL = lim_ f(x) = lim_— 2 sinx
X—>—E x—>—5

=2

The right hand limit is , RHL= 11m f(x) = lim Asinx + B

x—>—; x—>—5
=—-A+B

~—A+B=2 (1)

Continuity at x = g
LHL= lim f(x) = limAsinx + B

—— x—=
x 2 2

Yo

Yo

Yo




=A+B

x—>—

RHL = llm f(x) = lim cosx
2

=0
~A+B=0 (2)
From (1) & (2),A=—-1,B=1

Yo
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y = (x+x2 — 1)
2 =2 (x + Va2 = 1)(1 + =2x)

=2 (x +VxZ—1 )(J_”‘

) (x+VxZ— )
a VxZ=1
_ 2y

T Vxz-1

2 Yo _ 42
(x —1)(E) =4y
OR
Letu = cos™1(2x% — 1)
Let x = cosf

Then u = cos™(2cos%0 — 1)

= cos 1(cos20)

=260 =2cos tx

_ du _ -2
Tdx T V1—x2
Let v=cos™1x
- dv _ 1

..a— 1_x2

du du dx

“dv dx  du
=2

Yo

Yo

Yo

Yo
Yo

Yo

Yo

Yo
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Given that Z—': = 5mm?&r = 8mm
e l(4nr) =5 4rx2rL =5
d dt

dt 8nr

5
d—(at r=8)= Emm/s

dv d (4 3ridr
Therefore — = — (— nr ) -T X ——
dt  dt\3 dt

=20 mm?3/s.

Yo
Yo
Yo

Yo

Yo
Yo
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x+1ifx>-1
|x+1|_{—x—1,ifx<—1

2 -1 2
f |x+1|dx=f —(x+1)dx+f (x + 1)dx
—4 —4 -1

Yo




= [T AT+ 4]

The value of the integral is 9. The integral represents the total area between the graph
of y = |x + 1] and the x-axis on the interval [—4,2].

OR
To find the points where the parabola y = x? and the line y = x intersect, set the
equations equal to each other and solve for x.
X2=x=2x(x-1)=0
=>x=00rx=1
= The required area between the curves y = x%2and y = x is

1
A=f x —x?dx
0

x?  x34
2 340
1 1

2 3
1

= — sg.units
6 q

Yo

Yo

Yo
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E,: Female candidate
E,: Male candidate
A: Candidate have distinction

2 1
P(E1) = §:P(E2) = §

P <E£) =0.35,P (Ei) =0.40
! A : A
P(A) = P(E,)P <E_1) +PEIPG)

—2><035+1><040
30 37
_ 70+ 40

300
11

~ 30

Yo

Yo

Yo

Yo

Yo

Yo
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Z =6x+ 3y
4x +y = 80

x+ 5y =115
3x + 2y <150
x,y =0
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Corner Points coordinates Z = 6x+ 3y
Yo
A (15,20) 150 Minimum
B (2,72) 228 1
1
C (40, 15) 285
The minimum value of Z is 150 at (15,20)
30
. . . xX+2 y+1 z-3
Given zequatlon IS Tg = > = EN L
xtz _y+l _z73 _
Let 3 2 2 A
Any point on the given lineisof the formx =34 -2,y =24—-1,z=24+3 1
Therefore the point Q on the line is Q(34 — 2,24 — ,24 + 3)
According to the problem the distance between P and Q is 5 units.
Then we have, (34 — 3)? + (24 — 4)% + (21)? = 52
1742 —=342=0=>1=0,2 1
Therefore the points are (-2, —-1,3) & (4,3,7)
OR
F=(0+7—k)+a(2i-2j+k),#=(20—j—3k) + n( + 2j + 2k)
b, = (28— 2j + k)&b, = (i + 2f + 2k) 1
i j k
The vector perpendicular to the given two linesis by X b, = |2 -2 1 Ya
R 1 2 2
= —6i— 3] + 6k Yo




Therefore vector equation of the required line is
#=20—j+43k+ A1 +]—2k)

1
31 | Consider the given function V1 — x2 + /1 — y2 = a(x — y)
Let x =sinf and y = sin® y
Then the given equation becomes, V1 — sin? 8 + /1 — sin? @ = a(sinf — sin®) ?
= /cos? 6 + +/cos? @ = a(sind — sin®) Yy
% cosO + cos@ = a(sinf — sin®)
=2 cosmcosu =2 acosusmu
2 2 1
tan(9 g) 1
o—d Y
= —— =tan"'(-)
2 a . 1
=sin"!x —sin"!y = 2tan™? (Z)
Differentiate both sides w.r.to x
1 1 _
Vi—-x2 [1-y2 2
1 d_y _ 1 d_y _ 1—y? 1
1-y2 dx 1-x? dx 1—x?
OR
e?(x+1)=1
Differentiate both sides w.r.t x
d
ey<—y>><(x+1)+ey=0 &
dx .
Dividing both sides by e”, we get (x + 1) ﬁ +1=0 (D Ya
. — . dy d’y
leferentlatlng again w.r.tx, ——+ (x+1) = 0 1
dcy _d_y
:>(x + 1) X dx ”
d?%y 1 dy
S5— = ———
dx2 x+1 dx 1
d
= (2)? (From(1))
SECTIOND
2 The given differential equation is (1 + x?2) Z—z +y=etanx
" | The given linear equation can be converted into the form Y,
dy
—Z 4+ Py =
- - - dx + y Q
Divide the equation by 1 + x2, we get
dy y etan_1 _ _ tan"1x
dx | 1+x2  1+x2 where P(x) = +x2 Q(x) = 1+x2 !
Integrating factor, IF=e/ P4x
1
= ej1+x2dx 1

tan~1x

=e




Therefore solution is, y(IF) = [ Q(x).(IF)dx + C

1 etan X 1
KX y_etan X — f .etan X dx

1+ x2
eztan_lx l
= 1+x2 ldx
Let tan™! x = t, then — = dt
1+x
eZtan'lx e2t
. _ 2t gy — -
"f1+x2 dx—fe dt—2+c 1
y'etan_lx — %[eztan_1 x] +c
OR
The given differential equation is 2xydy = (x% + y?)dx. (1)
To solve this homogeneous equation , rewrite the equation into the form Z—z = f(%)
Divide both sides of eq(1) by dx & 2xy, we get
1
2
o e o),
dx 2xy dx 2(;)
Lety = vx and dif ferentiate both sides w.r.to x 1
vt x 3)
Equate (2) &(3)
N dv_1+v2=> dv 1+v? 1-v? 11
vzxdx_ ZZ dx ~ 2v V= 2v
v x
210" Ty
Integrate both sides, we get
log(v? — 1) + logx = logC
>w?-1Dx=C 1
=>y? —x% =cx L%
_ (T 4xsinx
33 Let I= fO 1+cos? x dx—(l)
%
Using the property that [* f(x)dx = [ f(a — x)dx ’
__ (T 4(mr—x)sin(r—x)
Therefore [ = [ ————— e
, 2
__ (m4(m—x)sinx
I'= fO 1+cos2 x dx—(Z)
_ fn 4msin x __ (T _4xsinx
“J0 1+coszx X 0 1+4cos?x
_ (T 4msinx _
- fO 1+cos?x x—1I 1
T 4msinx
o= [T,
o 1+cos“x
1Y%

; 1 4j” sin x p
= —X B ———
27 o 1+ cos?x *




Let cosx = t,sinxdx = —dt
Ifx=0t=1andif x=m,t =—1

H -1 —dt 1 dt
So the integral becomes, 27 fl = 21 f—lﬁ

=2m(tan~1t),
=21 X = =12,
2

OR

1
x[(logx)%2-3logx—4]

Let 1= [

Let logx = t, then%dx =dt

dt
Thenl = ft2_3t_4

:j(t—4)(t+1)dt

Apply integration by partial fraction

1 _ A 4 B
t—4(t+1) t—4 t-—1

To solve for A and B we get , A =§&B = _§

1 _1
ol = > dt >_dt
| g+ | =

=log(t — 4) —zlog(t — 1) + C

== [log(logx — 4) — log(logx — 1)] +C

1
= [log

logx—4
g |+ c
logx—1

34

Given

Lq: The line passing through (2,—1,1)and parallel to%
Ly7=i+Qu+1)j—(u+2k
The standard form of given equations of lines are
Li:7=Qi—j+k)+ A1 +j+3k)

Ly?=(@G+]—-2k)+uj- k)




a, = (2i—j+k), b, = (A +]j+3k)

a,=0+j-2k), b=Qj-k

i ]k
byxb;=11 1 3
0 2 -1
=—7i+j+2k
by X by| = |71 + ] + 2k]

=J(=7)% + 12 + 22

=52
a,—a,=0+j—2k)— Qi—j+k)
=—i+2j—3k

(b1Xby).(az—a,)
|b1XDby|

Shortest distance= |

OR

Let P(1,6,3)be the given point.

Let M be the foot of the perpendicular from ‘P’ to the given line AB.

7= (j+ 2k) + A(T + 2] + 3k)------------ (1)

x—0 y—1 z-2
= = = = A
_ 1 2 3
Then the coordinates of M be (4,24 + 1,34 + 2), X is a scalar.

P(1,6,3)

The direction ratios of PM are :

Yo

Yo

1%




<A—-121+1-631+2-3>
le, <A—-124-531-1>
And direction ratios of line (1) are <1,2,3>

Now, PM L AB= (A—1).1+(21—5).2+(31—-1).3=0 1
=2A—-14+41-104+94-3=0
=141 -14 =0
=1 =1
~ M is (1,3,5)
Let P'((«, B,y) be the image of P(1,6,3), then M is the midpoint of PP’.
«+1 _B+6 _y+3
: > =1, > =3, > =5>=x=1,=0,y="7.
Hence the (1,0,7) is the image of P(1,6,3) in given line. 1%
Equation of line joining P & P is, xT_l = y_—? = ?
T
1 2 =3
35 A=12 0 —3]
1 2 0
“ Al = =12 %0
Therefore A is invertible.
6 -3 471"
AdjA=|-6 3 0
—6 -3 —4 1
6 —-6 6
=|/-3 3 =3 .
4 0 -4 72
1[6 -6 6
WwAl=——|-3 3 -3
2Ly 0 4
The given equations are
x+2y—-3z=1
2x — =2
x —3z "
x+2y=3
Which can be written in matrix form as
[1 2 —-3]1x 17
0 -3 lyl =|2
2 01tz 3]
1

1 2 =-31"'nn
l=2 0 -3 2
1 2 0 3

R

4 0 —4113

NS RN RPN R




2 1
1
=12
2
3
y—gy_l _2
=AY TR ET3
36 E; :Event that a person has TB
E,: Event that a person does not have TB
A:The person is diagnsed to have TB
P(E,) = 0.001 = !
YT 1000
P(E,) =1-0.001 = 0.999 = 999
22 ST T 1000
P(A) =0.99 = %9 P(A) = 0.001 =
E;/J 77 100" \E,/ " 1000
a) Number of persons out of 200,000 suffering from TB = ﬁ % 200,000 1
=200
. (A 99
b) Required probability = P (E—l) = o0 1
A
) . E P(E1P(:D)
¢) Required probability = P (71) = L
P(EVP(5-)+P(E2)P(5)
1 99
_ 1000”100
1 _99 999 _ 1
1000x100 "1000" 1000 1 1/2
_ 110
- 221
1
d) Required probability = P (Ei) = 0.001 %
2
37 Il cm I cm
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| ogen el 0 | i
| Jo 5 B AT e A ¢ Y, ',/,//;j/,)/]fff“,@;
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a) Let A(x)be the area of the visiting card then,
As xy = 24
Ax) =(x+3)(y+2) 5

=2x+3y+xy+6




24 24
=2x+3(—)+x(—>+6
X X
72
=2x+7+30
, 72 " 144
b) A(x)—Z—x—2 and A" (x) ==

. , 72
SoIV|ngA(x)=0:>2—x—2=0

>x=6
144
A”(6) :?> 0

~ Area of the card is minimumat x = 6and y = 4
The dimension of the card with minimum area is length = 6 cm and breadth= 4 cm

38

Here A = {Nitya, Rohit}, B = {1,2,3,4,5,6}
a) Number of relations from A to B = 22%6 = 212
b) Number of reflexive relations on B= 26°~6 = 230
c) DR =
{(1L,D),(1,2)(1,3),(1,4), (1,5), (1,6),(2,2),(2,4), (2,6), (3,3), (4,4), (5,5), (6,6)}

R is not an equivalence relation as (1,2) € R, but (2,1) € R
OR

I1) P = {3}, P is anull relation. Since null relation is not reflexive, p is not an
equivalence relation.




