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KENDRIYA VIDYALAYA SANGATHAN: HYDERABAD REGION

MODEL QUESTION PAPER - 1 (2025 - 26)

SUBJECT: MATHEMATICS (041)
MARKING SCHEME

SECTION: A (Solution of MCQs of 1 Mark each)

1 2 3 4 5 6 7 8 9 10
B A C A D D A B D C
11 12 13 14 15 16 17 18 19 20
A D D C A A C C D C
SECTION-B
Q.No. Marks
HINTS'SOLUTION
21. Letp = |alb + |bla and q = |a|b — |bla Yo
Then, p.q = (|alb + |bla). (lalb — |b|a) 1
For provingp.q = 0
%
Therefore, |alb + |bla and |a|b — |b|a are perpendicular to each other for any non ’
zero vector aand b.
22. 2 0 1 5 -1 2 1
Given A = (z 1 3) ForA?==(9 -2 5
. \1.-10 0 -1 -2
Simplifying, A-5A+41+X=0 14
1 1 3 %
For X = (1 3 10)
5 —4 =2
23. Lety = (sinx)Y Yo
Taking log on both sides, we get
logy = ylog(sinx) 1
on differentiating both sides, we get
dy y2cotx
dx (1 —ylogsinx) &
(OR)
= logtan (E + f)
Differentiating with respect to x
dy _ 1 1=
dx  cosx 2
y L
= _ - 2
I secx =0
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24. Let] = fozn |sinx| dx

s 2
I =f |sinx|dx+f |sinx| dx 1
0 T
I = fon sinx dx — fnzn sinx dx=[—cosx]} — [—cosx]3™ = 4 1
(OR)
3 3
A=y dx= [ Vx dx i
A=2v/3 sq. units
25. Givenlineisii=yTH=Z;—3=uthen,
General pointonthelineisR(3u — 2,2u — 1,2u + 3) 1
Distance from R to P(1, 3, 3) is5 units 1
~u=0,2.
~R(-2,-1,3)orR(4,3,7)
SECTION-C
26. Given, 3y = ax? + 1...(i)
And, Atx =1, =22 (i) 1
Now differentiating equation (i) w.r.t. t, we get
dy , dx
- = - 1
3 It 3ax It
Put the value of ‘;—3; from equation(ii), we get 1
a=2
Hence the value of a=2.
(OR)
For correct 2 and 2 1
ae dae 1
dy %]
For — = cot - 1
dazc 2
For &2 = — L cosect?
dx? 4a 2
27. Given, J-O% sinx+?osx
9+16sin2x
Since, sin2x = 1 — (sinx — cosx)? 1
Let, sinx — cosx = t then,dx = ,L
Ssinx+cosx
When, x=0 =>t=-1 and when x:% =>t=0 5
. ip - 0 1 1
Simplifying I = [ mdt = =log9
28. | Given, [a|=3,]b| =4 and|T| =2.andd+b+C =0
So,(@a+b+c)@+b+¢)=0 1
Simplifying,y=E5+KE+E.d=—22—9, 2

29. Given differential equation (xy — x?)dy = y?dx.
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X
Simplifying and getting solution as
V=logvcx
y y
= logcy =>y = cex

(OR)
Given, (x? + 1)% + 2xy = Vx? + 4.
dy 2xy  Vx%+4

dx = x241  (x2+1)’

Equation is the linear form.

2x

IlF=el ¥
Solutionis

= x241

(x2+1)y=§\/x2+4+2109 log |x+\/x2+4| +C

30.

Minimize Z = 5x+10y subject to the constraints;
x+2y<120; x+y=26;x—2y=>0;x,y=0
For appropriate diagram,

Possible points for maximum Z are A(40,20), B(60,0), € (120, 0 ) and D(60,30)

Therefore the Minimum value of Zis300. at B(60, 0)

B

31

No.of coins with head on both sides=(n-1)

No.of fair coins=(n+2)

Let event

E;:Picking a coin with head on both sides ; P(E;)=
E,:Picking afair coin ; P(E;)= ~—

A:Getting a head on tossing the coin

P(A/E;)=1; P(A/E,)=1/2
P(A)=P(E,)P(A/E,)+P(E,)P(AIE,)= —=— =22 orn = 31.

202n+1) 42
(OR)
Let the events be:
A: Mehul is selected
B: Rashi is selected
Then according to the question,
A and B are independent events and
P(A)=0.4, P(ANB) +P(BNA) =0.5
Let P(B)=x
Then P(ANB) +P(BNA) =0.5
=P(A)P(B)+P(B)P(4)=0.5
=0.4(1-x) +x(1-0.4) =0.5
=0.4-0.4x+0.6x=0.5
=0.2x=0.5-0.4=0.1

01_1
=>x=—=-=0.5
02 2

n—-1
2n+1
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So, probability of selection of Rashi = 0.5

Probability of selection of at least one of them = 1-P(ANB)
=1-P(A)P(B)

=1-0.6x0.5

=1-0.3=0.7

SECTION-D

32.

Let equation of linethrough (1, 1, 1) bexT_1 =Y = e, @)
Line(i) perpendicular to the lines X2 = 223 = 22 loyz s

Therefore a+2b+4c=0 and 2a+3b+4c—

~dr’sare-4,4,-1and 4,-4,1
Carteﬂanequatlonls—=y—j—$and

vector equation isr=(i+j+k)+u(4i — 4j + k)

= cos~1(2L
and 6 = cos (\/m).

33.

Let% =p; % = q;and i = r, then the given eguations become

2p+3g+10r=4; 4p-6g+5r=1; 6p+9g-20r=2
|A|=1200
Thus A isnon singular matrix. Therefore, itsinverse exist.
75 150 75
adjA= <110 —-110 30 )
72 0 —24
L < 75 150 75 )
A™ 110 -110 30
- 1200 72 0 —24
Simplifying, weget x = 2;y =3;and z =5
(OR)

AB =1

S0, A~'=B and B~ '=A

Given system of equations is 3x—6y-z=3, 2x-5y—-z+2=0, —-2x+4y+z=5
In matrix form it can be written as: AX=C,

3

_2]

5
Here |A|=-3-0+2=-1#0
So, the system is consistent and has unique solution given by the expression
X=A"1C=BC

2
=3|;
21

Thus x=2,y=-3,z=21

X
where X= [y] [xyz] and C=
z

X=

Ya

Yo
Yo

Ya

Ya

Yo

34.

Let f(x) = x +sin2x, f'(x) =1+ 2cos2x
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For maximaor minimaput f'(x) = 0, we get
T 2w 4w 5t (0,217]
x—3,3,3,3(—_‘,77.’. ]
Then, we evaluate the value of f at critical pointsx = gz?"%"?” and at the end
points of the interval [0,27].
We get the maximum value 2rr at x = 2 and minimum valueis 0 at x=0.
35. Areabounded by the elipse = 4x(Area of shaded region in the first quadrant only)
=b
=4x [ |yl dx
=4x [yl dx =>4 [ VA =22 dx
23
4] szz—xz dx
0
x 22 x
=>6[zv4—x2+—=sin =3
2 2 2
Required area =67 sq. unit.
SECTION-E
Case Study-1
36. | ()(A)
For f(x) to bedefined x -2 £0 . i.e., x #2
~ Domainof f =R-{2}
(ii).B
- X1 S
Let y=f(x), theny = T X= =
Since, x € R — {2}, thereforey # 1
Hence, rangeof f = R — {1}
(iii). (D)
— 1= XN\ _ 1= X
We have ,g(x) = 2f(x) = 1 => 2 (x_z) 1=>"=
OR
(iii). (A)
Case Study-2
37. | ()(©)
(i)(C)
Area(A)=length* breadth
A=xy
B p—Zx) _ _px—2x"
4= x( 2 )T 2
(iii)(D)
put 22 = o, we get x =2, Andifz1 < 0, Therefore, areais maximum at x = 2
dx 4 dx 4
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(OR)
()(C)
We have
_p-2x _p p_P
Y =T T274T
Case Study-3

38

(i)
P (Shell fired from exactly one of them hits the plane)= P [(Shell from A hits the
plane and shell from B does not hit the plane) or (shell from A does not hit the

plane and shell from B hits the plane)]=0.3 x 0.8 + 0.7 x 0.2 = 0.24 + 0.14 = 0.38.

(if)
P (Shell fired from B hit the plane/Exactly one of them hit the plane)

_ P(shell fired from B hit the plane N Exactly one of them hit the plane)
B P(Exactly one of them hit the plane)

_ P(Shell from only B hit the plane)
"~ P(Exactly one of them hit the plane)

— 2 _ 7 (SnceP(A N B) = P(4) X P(B) = (1—0.3) x 0.2 = 0.14)

T 038 19

**k*
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KENDRIYA VIDYALAYA SANGATHAN: HYDERABAD REGION
MODEL QUESTION PAPER - 2 (2025 - 26)

SUBJECT: MATHEMATICS (041)
MARKING SCHEME

SECTION-A
1 |D 1
2 [A 1
3 |c 1
4 |A 1
5 |B 1
6 |D 1
7 |A 1
8 |cC 1
9 |D 1
10 |B 1
11 | C 1
12 A 1
13 |D 1
14 | 1
15 |[D 1
16 |B 1
17 |A 1
18 |D 1
19 [A 1
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20 | D 1
SECTION-B
21 | We know that, (cos™*cos x) = x,if x € [0, m].
Now, (cos_lcos 1%”) = [Cos_lcos (27‘[ + g)] ,( %n ¢ [0,7'[]) !
T T yis
= [cos_lcos —] , (- cos™tcos (2m + x) =cos cos x ) = —, ( —€ [0,n])
6 6 6 1
OR
tan"1(V3) — sec™1(—2)
T
=§—(n—sec‘12),['-' (—x)=m—x] 1
T T
=3-(-3)
1
m_2t__ T
3 3 3
22 [x=atan30
Differentiating w.r.t. © 0.5
X _ ax3tan? 0 sec?d
de
Again,y =asec® 0
Differentiating w.r.t. ©
2—:=ax3seczesecetan9=3atanesec39 0-5
o Y
—3; =48 =3 atan B sec®B/a x3 tan?B sec’ O
de
_ sec@
" tan
= cosec O 1
23 sec?x J
—— dx
Vtan?x + 4
Let,tanx = z
0.5

nsec’xdx =dz

f sec?x do= f dz
vtan2x+4 Vz2+422
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= log |z+\/zz+22|+c
= log |tanx +\/tan2x+4| +c

OR

T

T
f\/l—siandx, Z<x<2

= [Vsin?x + cos?x — 2.sinx .cos x dx

= [./(sinx —cos x )2dx

I

T
= f(sin x —cos x)dx (in 7 <x< E,sin x is greater than cos x

=—cosx —Sinx +c

)

0.5

24

axb =|a] |F| sin @ 7Ai,where 7 is a unit vector.

=>|E’xb|=‘|5’||b|sin9ﬁ|

:\/(—3)2 +1%242% = |€||F| Ising |||

=2J9+1+4=27.|sin6 |.1

=414 =14 |sin06 |

= 14—|'¢9|
12 = Isin

1 .
=>—=|sinf |

V14

. 1
= |sinf | =—
14

25
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ANB ={2} 1.5
3 1
P(A) ====
@=z=5
0.5
P(B) = 3 1
6 2
1
P(A N B) = g
11 1
P(A).P(B) ==.—=-
(A).P(B) = 5.5 =7
~P(ANnB) # P(A).P(B)
Hence, A and B are not independent
SECTION-C
26 | Here, (cosy)*=(sinx)Y
Taking log both sides we get
log (cos y)* =log ( sin x )Y
Or, x log cos y =y log sin x
. 1
Or,ylogsinx=xlogcosy
Differentiating both sides w.r.t x
Xcosx+| . d_y_ X—sinyd_y+|
y inx o8 SInde—X cosy dx Og cosy
0] tx+1 inx 2= t d—y+l
r,y cotx+logsinx-==-xtany—-+logcosy 1
Or,Z—z(logsinx+xtany)=Iogcosy—ycotx
1

d log cosy —ycotx
Or_)’_ g y—-y

"dx  logsinx+xtany

27

Given f(x) = 3x* — 4x3 — 12x* + 5

Differentiating both sides w.r.t. x

fl(x) =12x3 —12x? — 24x* = 12x(x?> —x — 2) = 12x(x + 1)(x — 2)
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-infinite . )
« { : +— +infinite
-1 0 2

f'(x) <0if x € (—o0,—1) U (0,2)
~ f(x) is strictly decreasing in(—o0,—1) U (0,2)
Similarly, f'(x) > 0if x € (—1,0) U (2, 0)

~ f(x) is strictly increasing in (—1,0) U (2, »)

T
28 stin x +cosx
o 16+ 9sin 2x

T
2 sinx + cos x

fo 16 +9[1 = (1 —sin2x )]

f% sinx + cos x P
o 16 +9[1 — (sinx — cos x )?] x

X 0 T
4
z -1 0
n .
_jZ sinx +cosx
o 25—9(sinx —cos x)?

Let,sinx —cosx =z

s~ (cosx +sinx)dx =dz

_ JO dz
_4125—9z2
_ J‘O dz
_419z%2 =25
_ fo dz
_,(32)2 =52

_ 1 [l
~ " 253%

3z—5 ]0
3z+ 5114
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1
= —%[logl—logél ]

= 1l 4
—30%
OR
a
f fla—x)dx
0

Let,a—x =1z

X 0 a
z a 0
s dx = —dz
0
= —f f(2)dz
= fa f(z)dz
0
= fa f(x)dx
0

Ja f(x)dx = ja f(a — x)dx (proved)
0 0
j x2(1 — x)"dx
0

1 b
= j (1 —x)%[1-(1—x)]"dx, <Applying f f(x)dx
0 a

b
=J f(a+b—x)dx>
= fl (1 —x)%x"dx
0

1
= f (1 —2x 4+ x?)x™dx
0
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lxn+1 ) xn+2 x

1
f (xn _ 2xn+1 + xn+2)dx
0

n+3 1!

_[1 2 1

ntl “nt2 n+3

0

— +
n+1l n+2 n+J
29 |y=x%2..(0)
V 2
y: |X| (ll) y =—x | _|I Vo= A
T | f
Solving (i) and (ii), weget | f
|I ]
x| = x* % f
2 4 -{% i ".-.::"':r
= X=X ?\H;:L -‘ﬁ;
=x?(1-x*)=0 1 0 1 4
=x=-101
The required area is : 15
1 1
=2 U yidx — J ypdxl
0 0
1 1
=2 U xdx — f xzdxl
0 0 1
1 1
= 2[5 ¢ -3 (1)
=2 [1 1-0)—=(1 0)]
V) 3
o1
T2 3
=2.2
0.5
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= gsq.units OR

y? = 16ax ... (i)
y = 4mx ... (i) ¥

Solving (i) and (ii),weget

(4mx)? = 16ax F 4
F 4
= 16m2x? — 16ax = 0 "4
.._._.-"‘ . D
= 16x(m?x —a) =0 d
¥ =4ma
a
= X = (:),—2
m

The required area is :

a a

mZ mZ
=jm ypdx—Jm yidx
0 0

a a

— —
= f ™ aaxdx — f ™ 4mxdx
0

0

a
21 3wz 4m_, 9
= '§[x2]0 —Z I

8vVa a a a?
= |- 2m—
3 ‘m2 \m? m*

L

0.5

0.5

0.5

0.5

B 8a? 2a?
" 3m3 m3
2a? ,
=33 sq.units
. 2a? 3 a?®
" 3m3 12
= m3 =38
= m=2
d
£= 1+x*+y? +x%y?

15|Page




d
=>d—z=(1+x2)+y2(1+x2)

dy_

- =
dx

(1+x2)(1+y?)

dy 5
=>1+y2—(1+x )dx

dy 5
=>f 1+y2_f (14 x%)dx

x3

=Yy :X+?+C

It is given that y = O whenx =1

S0=1+42+
0= 3(;

X
y=x+t373
OR
xj—i:sinsin (};/)+x—ysinsin (%) =0

dy Y sin sin (%) - X

dx x sin sin (%)

.. (@)

y sin sin (%) - X
X sin sin (%)

Let, f(x,y) =

(A
Ay sin sin (%) —Ax  ysinsin (%) —x
Ax sin sin (%) x sin sin (%)

o fAx, Ay) = =f(xy)

Hence, f is a homogeneous function of degree 0. Let,y = vx

Dif ferentiating both sides w.r.t.x
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dy 4 dv
dx_v xdx

Hence, eq™ (i) becomes

dv wvxsinsinv —x

dx X sin sinv

dv wvxsinsinv —x

=S UVX— = . -V
dx x sin sinv

dx X sin sin v
dv —X
ﬁ x_ = . .
dx xsinsinv
dv 1
: x_ = - - -
dx sin sinv
o dx
=sinsinvdy = ——
X
o dx
= sinsinvdy = — —
X
= —coscosv = —loglog |x| +c
y
= —coscos (=) = —loglog |x| + ¢
X

I
It is given that y = 0 whenx =1

T
-'-—coscosz =—loglogl +c

= -0=-0+c¢
=c=0

Hence, the complete sol™ is :

— oS cos (g) = —log log |x|

=C0S oS (%) =log log |x|

0.5

0.5

0.5

0.5
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31
The region bounded
by the points A, B, C
and D is the feasible

region.

Hence, R is reflexive.

For Symmetric:

~ (a,b) R (a,b),foralla,b € N.

1.5
Corner Points Maximize Z = 3x + 9y
A(5,5) 60
B(15,15) 180 1
€(0,20) 180
D(0,10) 90 0.5
Maximum value of Z is 180 and which is at any point on the line segment joining B
and C.
SECTION-D
32 | For Reflexive:
ab = ba, foralla,b € N.
1.5
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Let, a,b,c,d € N such that (a,b) R (c,d).

(a,b) R (c,d)
= ad = bc
= da=cb
= cb =da

Hence, (¢,d) R (a, b).

~(a,b) R (¢c,d) = (c,d) R (a,b), foralla,b,c,d € N.

Hence, R is symmetric.

For Transitive:

Let,a,b,c,d,e, f € N such that (a,b) R (¢,d) and (¢,d) R (e, f).

(@,b) R (c,d); (c,d) R (e, f)

= ad = bc;cf =de

c

=

"d

Q| o
S| Q
| ®

SRS
| ®

= af = be

Hence, (a,b) R (e, f).
~(a,b)R(c,d); (c,d)R(e,f) = (a,b)R (e,f), foralla,b,c,d,e, f EN.
Hence, R is transitive.
Hence, R is an equivalence relationon N X N.
OR

For one-one:

1.5

19|Page




Let, x1, X, € N (Domain) such that f(x;) = f(x;)

Sxl+x+1l=x2+x+1
=52 —x2+x—x,=0
= (X +x2) (% —x2) + (1 —x2) =0
= (x; —x)(x; +x,+1)=0
= —x)=0("x,xEN =x,+x,+1#0)
=X, = Xy

&~ f(xq) = f(xy) = x4 = x, for all x;,x, € N (Domain).

Hence, f is one-one.

For onto: 25
Let us take 1 from N (Co — domain) such that f(x) =1
=x+x+1=1
=x’+x=0
=x(x+1)=0
=x=0-1
But, 0,—1 ¢ N (Domain)
Hence, for 1 in co-domain, we do not get its pre image in domain. 2.5
=~ f is not onto.
33 A=[1110131-21]
Al =1(1+6)—-1(0—-3)+1(0—-1)=7+3—-1=9(*0) 1

~ A1 exists.

adjA=[113 =21| —|0311]]011 —2| —|11 —21][|1111]|
—|1111 -=2]]1113| —=|1103]||1101]]
=[73-1-3032-31]*=[7 -3230-3 -131]
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_adjA
|4

-1

1
=57 —3230 -3 -131]

x+y+z=6y+3z=7x—-2y+z=0

The above system of equations can be written as: AX = B,

where,
A=[1110131-21],X=[xyz],B=[670]
1
.°.X:A‘1B:§[7—3230—3—131][670]
1 1
=§[42—21+018+0+0—6+21+0]=§[211815]
75
=[21/918/915/9]=[§2§]
7 _, 5
“x_3)y_ 12_3
(OR)
Let§=p;§=q;and§=r, then the given eguations become

2p+309+10r=4; 4p-6q+5r=1, 6p+9g-20r=2
|A|=1200
Thus A isnon singular matrix. Therefore, itsinverse exist.
75 150 75
adjA=(110 —-110 30
72 0 —24
1 <75 150 75)
A'=——(110 -110 30
1200 72 0 —24

Simplifying, weget x =2;y=3;andz =05

34

4
f [|x— 1]+ |x — 2] + [x — 3]|]dx
! 4 4 4
=J |x—1|dx+J |x—2|dx+f |x — 3|dx
1 1 1

Now,
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:[(8_4)_<%—1>]=4+%=4.5

Now,

4
1

=j12 (2—x)alx+f24 (x — 2)dx _ k‘

o 1 2 4
) x22+x2 5 *
X > 5 ve
1 2

=[(4_2)—(2—1)]+[(8—8)—(2—4)]

2
=2—-15+2
=25
Now,
4 T
j lx — 3|dx ) '
1 : =3 —x -
3 4 _'|'=:l.'_3
= j (3 —x)dx +f (x —3)dx |
: 3 A
21 [x2 4 = b 3 4 X
= l3x—7l +I7—3xl
1 3

_ [(9—;)—(3—%)]+[(8—12)—@—9>]

=45-25-4+45=25
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4
f [ — 1] + |x — 2| + |x — 3[]dx
1

=45+25+25
1.5
=95
0.5
35 | The equation of a line joining the points B(0,—1,3)and C(2,—-3,—-1)is
7 = (00 —j+3k) + A[(2t — 3f — 1k) — (0f — j + 3k)]
=7 = (—j+3k) + 2(2i — 2j — 4k)
=>7 =QAN)Ii+(—21—1)] + (—41+3)k,A€R

So any point on line BCis to the form (2A, —2A -1, —4A + 3) 1
Let foot of the perpendicular drawn from point A to the line BCbe T(2A, —2A -1, —
4\ + 3).

Af{-1,8 4)
B T C

1

:

Py 2)
Now, DR’s of line ATis (2A+1,—-2A—1-8,—-4A+3—4)or (2A+1,2A-9,-4A-1). 1
Since, AT is perpendicular to BC.
S2x(2A+ 1)+ (-2)x(-20=-9)+ (-4) (-4N-1)=0
[+ a1a2 + biba + cic2 = 0]
>4\ +2+4N+18+16A+4=0
=24A+24=0,A=-1
-~ Coordinates of foot of perpendicular is 1

T2x(-1),-2x(-1)-1,-4x(-1)+3)orT(-2,1, 7)

Let P(x, y, z) be the image of a point A with respect to the line BC. So, point T is the
mid-point of AP.

-~ Coordinates of T = Coordinates of mid-point of AP

= (-2,1,7) =[(x-1)/2,(y+8)/2,(z+4)/2]
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On equating the corresponding coordinates, we get
=(x-1)/2,1=(y+8)/2 and 7 = (z+4)/2
=>x=-3,y=—6andz=10

SECTION-E

36

Let A, B and C be the events that calculation is done by Jayant, Sonia and Olivia
respectively.

Let D be the event that there is an error in the calculation.

Then, P(A) =— P(B) ﬁ P(C) = Eand

P(D/A) =0.06 ,P(D/B) =0.04 ,P(D/C) =0.03
(i)The probability that Sonia processed the calculation and committed a mistake
_ P(D/B) P(B)
~ P(D/A) P(A) + P(D/B) P(B)+ P(D/C) P(C)
B 0.04 X - 8
0.06 X Tt +0.04 X =-+0.03 X ot 47
(ii)The total probability of committing a mistake in processing the calculation

= P(D/A) P(A) + P(D/B) P(B) + P(D/C) P(C)

=0.06 X -2+ 0.04 X —+ 0.03 x -2
100 100

=.047
(iii) If the form selected at random has a mistake, the probability that the form is
not processed by Jayant is

=1-probability that the form has a mistake and is processed by Jayant
P(D/A) P(A)

P(D/A) P(A) + P(D/B)P(B)+ P(D/C)P(C)

50
0.06 X m
50 20 30
100 + 0.04 X 100+003 X 100
17

a7

=1-

=1—

0.06 x

37

(i) Projection of AB along i= |A—B>| cos 60° =5 X % =25
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Projection of AB alongj = |E| sin60° =5 X \/2_§ = 2.5V3

So, scalar components of AB are 2.5, 2.5/3.

5
.. . —— 4B _5(”‘5?)_1 N o
(i) Unit vector along AB = i ey (L + \/§]).
4 4

o DB TA+ B = 34 (S54357) o 1y, 55,
(i) OB =04+4B =31+ (31+2%)) = 31+ 275
38 | (i) C=5000x2+40000h2 .. (1)
x*h =250 = h=250/x> e (2)

From (1) and (2), C= 5000 x? + 40000 (250/x2)?> =5000 x? + 2500000000/x*
(ii)(a)For C to be minimum, %=O =10000x — 10000000000/x°=0

= x=10 OR

(b) %= 10000x — 100000 00000/x>

Which is < 0 for 0<x<10. So, the cost function C(x) is not increasing where 0<x<10
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KENDRIYA VIDYALAYA SANGATHAN: HYDERABAD REGION
MODEL QUESTION PAPER - 3 (2025 - 26)

SUBJECT: MATHEMATICS (041)
MARKING SCHEME

SECTION-A
Q.NO ANSWER Q.NO ANSWER Q.NO ANSWER
1 2. 3.
Z. 3 6.
7. ) 9.
10, 11, 12.
13, 14, 15.
16, 17, 18,
10, 20.
SECTION-B
o1 S=1{1,2345,6}
A=1{246)
B =1{1,2,3)
ANB={2}
oy 31
W=5=2
ppy <3 L
6 2
1
P(ANB) =~ 17
6
PALP(B) =222t
: 22 4
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~ P(AnB) # P(4).P(B)

Hence, A and B are not independent

Ya

22.

GivenardationR={(a,b):a < b} on IR (the set of real numbers).
Reflexivity Since, a< aistruefor al valueof a€ IR

(a,a) € RVa € IR

Hence, the given relation isreflexive.
Transitivity Let (a, b) € R be any arbitrary elements.
Then,wehavea < bandb < ¢

a<b<c
a<c(ac)€ER

Hence, the given relation istransitive.
Symmetricity Notethat (2,3) € R as2< 3
But(3,2) ¢ Ras3 < 2

Hence, the given relation is not symmetric.

Ya

Ya

Ys

12

23.

e
Wehavel = [ 2250202 g

cos?x

—f ( 2 3sinx>d
—J \coszx ~ coszx)
= [ (2sec?x — x tan tan x )dx
= 2[ sec?xdx — 3/ secx tanxdx

= 2tanx — 3secx + C

Or
We have | = [ secx(secx + tanx)dx
= [ (sec?x +sec sec x tan tan x )dx

= [ sec?x dx + | sec sec x tan tan x dx

Y

Y

Ys

Y
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=tantan x +secsecx +C 1
24. | Let 6 betheanglebetween @ and b .
Wehave|d|=8,|b|=3 and|d x b| =12
If 6 isthe angle between @ and b , then we have
|51 X B|=|&||E|sin9
R Y
12=|dl|b|sin6
1
n 0 12 12 &
Sino = > =
lal|p| 8%3
[ 9—1:>9—n 1
Sin —2 —6
N T
Hence, the required angle between d@ and b is g
OR
Wehave d =2i+Aj+k
And b =i-2j+3k
. . Y2
Since, vectors are perpendicular.
i.b =0
20+ +k).(1—2j+3k) =0 1
2—214+3=0 %3
5-21=0=1=5/2
25. | Given eguation of alineis

5x—3=15y+7 =3 —10z . (1)

Here coefficients of x, y and z are 5, 15 and 10.

5x -3 15y+7 3-10z
30 30 30

LCM (5, 15, 10) = 30. Thus, dividing by 30 we have eg. (1) becomes

Y
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5(x - ) 150+ ) _ 10 - =

30 30 30
7
s _Yts _ 1o
= = . (2)
6 2 -3
The standard form of equation is given as
X—X1 _Y=YV1 _ Z—Z1
= = ...

Comparing the above standard equation with Eq. (2), we get 6, 2, -3 are

the direction ratios of the given line.

Ya

Ya

Now J62+22+(=3)2=+49=7 Y
_— : o 6 2 -3
Now, the direction cosines of glvenllneare;, ;, 7
SECTION-C
26. | We have
. {n+1 _1a}+t {n 1 _1(a)} _2b
an 2 2COS b an 2 2COS b = 2
Let cos‘lg =0 thencos 6 = %. Now substituting in LHS we have

LHS =tan G + g) +tan G - g)

T 6 T 6
ta'flz +tan5 tanz —tanE

T ] T 0
1- - = 1 - =
tan " tan > +tan " tan >

6 0
1+tan§ 1—tan§
6 0
l—tanf 1+tan§

0\2 0\2
_ (1+tan5) +(1—tan5)

(1—tan%)(1+tan%)

Y

12
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%z _2_32
o coSs 6 o % o
= RHS Hence proved.
2. | we have [ch i] = [? _32]
2x%2 — 40 = 18 — (—14)
2x% — 40 = 32
2x%2 =72
x? =36
x=16
28.

Wehave y =log (1 + x) _zszx'

Differentiating both sidesw.r.t. x, we get

dy _ 1 . (2+4x).2-2x.1
dx  1+x (1) (2+x)2

1 442x—-2x

1+x (24x)2

_ (2+x)%-4(1+x)
o (1+x)(2+x)2

_ 4+x%t+ax—4-4x
T (14x)(2+x)2

x2

= (1+x)(2+x)2

@)

Now, x2, (2 + x)? are dways positive, dso 1+ x > 0 for x > —1.
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Thus% > 0 for x > —1. Hence, function increasesfor x > —1

Or
We have f(x) =sinx +cosx.
Differentiating both sidesw.r.t. x, we get
f(x) =cos x —sinx
Now, substituting f(x) = 0 we have
cosx —sinx =0
tanx =1,
x=£, S—H,aSOSxSZn
4 4

Forinterva 0 < x <% ax =%,

f(x) =cos x —sin x

V3 1 +/3-1
== — +ve
2 2 2
) 51 T
Forinterval — < x < — atx = -,
4 6 2
f(x) =cos x —sinx
=0-1=-1 -ve
51 3
ForintervaIT<x<27Tatx=7,
f(x) =cos x —sin x
=0—-1=-1 +ve

Here f(x) > 0in (0,%),f(x) <0in (%%”) and f(x) > 0in (%”,Zn).

Now, we find the intervalsin which f (x) is strictly increasing or strictly decreasing.

Y
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and 2.

Hence, the function is

Since, f(x) isatrigonometric function, so it is continuousat x = 0, "

T 5T
"4

12
(i) increasing in [0,%] and [%ﬂ Zn].
(i)  decreasingin E,%" :
29. | Wehave y = (sinx)* ++x (D
Let u=(sinx)”* . (2
Then, Eq. (1) becomes, y = u + v/x ..(3) 1
Taking log both sides of Eq. (2), we get
%Z—Z = x% (log sinx) +log sin x %(x)
Z—z = u[ X Si;x %(sin x) +log sin x(1) ]
1

Z—z = (sin x)* [ﬁ xcos x + logsin x ] [from Eq. (2)]

Z—Z = (sin x )*[x cot x +log sin x] .. (4
Differentiating both sides of Eq. (4) w.r.t. x, we get

TR

% = (sinx) *[x cot x +logsin x ] 1
(OR)
Here, (cosy)*=(sinx)Y
Taking log both sides we get
log (cos y)* =log ( sin x )Y
Or, x log cos y =y log sin x 1
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Or,ylogsinx=xlogcosy

Differentiating both sides w.r.t x

yXCOSX

sinx

—siny dy
cosy dx

. d
+Iogsmx£=xx +log cosy

. dy dy
r X+ inx—=-xtany—+|
Or, y cot ogs Tx ta y -, tlogcosy
dy .
Or,E(Iogsmx+xtany)=Iogcosy—ycotx
d_y _logcosy—ycotx

Or

"dx  logsinx+xtany

30.

Wehave d =i-—2j+3k

and b=30—2j+k

Here, |d| = /1% + (—2)? + 32

—VITa+9=VT7

b| = /32 + (=2)2 + 12
Ny s B,

and dxb=[jk1-233—-21]|

=47+ 8j + 4k =4+ 2]+ k)
|@ x b| = 4V1Z + 22 + 12
=4/1+4+1=4/6

Now |d X B| = |d||5|sin9

=

X

Ql

sing = I

Ql
=

_ 46
T V12414
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=i(=2+6)—j(1—-9)+k(-2+6)




=£=2\/g

14 7

31

Wehave I= f_21|x3 — x|dx
We observe that,

Since [x3—x|={(x3—x), when—1<x<0 —(x3—x),when0<x <1(x3—x),

whenl<x <2

Thus
I= [0, (3 = x)dx + [ — (% = 2)dx + [ (63 = x)dlx

= f_ol(x3 —x)dx — fol(x3 —x)dx + flz(x3 — x)dx
=[5 BT
=[o-G-2I-[G-2 -+ [F-2)-G-3)

S U U P SR S
4 2 4 2 4 2

3 -3+6+8 _ 11
=24242= — =
4 4
OR
We have E fz i dx i
=) 2T .. (D)

Usingthefact [ f(x)dx = [ f(a+b — x)dx wehave

(2 (2-2-x)?
1= f_z 1452—2-X

2 x?
S — dx
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2 57%
or =/, 5x+1x2dx (i)
Adding Egs. (i) and (ii), we get
_ 2 1+5% 2
- £, ()i
_ (%2 2
= [, x%dx
2 5 .
or 21=2 [ x*dx Even function
3
[l =13 _ =8
I_[3]0_3(2 0)_3
SECTION-D
32. | Wehave cosecx log |y| Z—z+ x%y?2=0 .. (D
cosecx log |y| % = —x2y?

Separating the variables, we get

loglyl 4., — —x?
y2 cosec x

Integrating both sides, we have

log |yl __
f y2 dy - fcosecx
Il - _12 (2)
where, L= lo“'; ly La
_ _ 2 o
and Iy = [——dx = [x*sinxdx
Now I = [Le bl gy

y2
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Substituting logy =t =y = ef, thencz]—y = dt we have
I, = [te tdt
_t d —t
=tfe dt—[fa(t).fe dt]dt
= —te"t — (— [e tdt)
=—te t+ [e tdt

=—tet—et+(

— _loglyl 1
=2 _2i¢ .3)
and I, = [x?sinx dx

=xzfsinxdx—f[:—x(x)zfsinxdx]dx

= x%(—cos x) — [[2x(— cos x )] dx

=—x?cosx +2 [xcosxdx

= —x? cos x +2[xfcosxdx—f{%(x)fcosxdx}dx]
= —x%2cosx +2[xsinx — [sinx dx]

=—x%cosx +2xsinx +2cosx +C,

Substituting the values of I, and I, from Egs. (3) and (iv) in Eq. (2), we get

lo 1
_ g1yl ——+C =x%cosx —2xsinx —2cosx —C,
y y
_%ﬂb’”:xzcosx —2xsinx —2cosx —C, —C;
_%:xzcosx —2xsinx —2cosx +C
where, C=-C—-0

which isthe required solution of given differential equation.

OR
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Wehavexcos(y)g—z=ycos(y)+x . (D

X X

Which is a homogeneous differential equation as

v _ (z)
dx_F X
T dy dav .
Substltutlngy:vx=a=v+xa|neq(l)wehave
dv
xcosv[v+x— =UVUXCoSV +Xx
dx
) dv
VX Ccosv +x cosva=vxcosv +x
) dv
X“COSV —=X
dx

dx
cosvdv =—
x

Integrating both sides, we have

dx

fcosvdv=
x

sinv =log |x| +C
sin (i—/) =log |x| +C [put v =]

X

which isthe required solution of given differential equation.

Ys

Ya

33.

Writing the given line in standard form as

-1 -2 -3
(x_g) =2 =——=ret) ..
7
and ’;; = yls = Z__56 =r,(let) ..Q

Two lines with DR’s a4, by, ¢; and a,, by, ¢, are perpendicular if
alaz + b1b2 + C1C2 = 0

Thusline (1) and (2) will intersect at right angle, if

Yo
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—3(Z)+Z (W) +2(-5)=0

?12-10
7

NI

L=10=p=7
Which isthe required value of p.
Also, we know that the equation of aline which passes through the point

(x1,¥1,2z1) with directionratiosa , b, ¢ isgiven by

Since, required lineis paralle toline [; .
So, a=—3,b=;=1andc=2

Now, equation of line passing through the point (3,2,-4) and having direction ratios

(-3,,2) is

Yo
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Maximise Z=0x+ 3y subjoct to the constraines:
Bx+0y=16; Do+ 2y=10, =0, y= 0D,
or

Minimize Z= 3+ 56y such that r+3y=3.
zHry=2, 2, Yy20.

Sol

Nlaxinnize Z = ba-+ 3y

Subijoect to de+oy =16 (i)
Sy 2y =10 (i)

nnd =0, p=0

(i) Region corresponding to 3+ 5 = 15 :

Line 3+ 5oy = 15

@€ 0 5 Point  (0.0) i  true far
3+ Oy = 15. So, the region
is towards the origin.

iy 3 LN

(ii) Region corresponding to 5S¢4 2y = 10 :

Line D425 =10

> 0 2 Point (0,0) is  true for
Dr+4 20 = 10. So, tho rogion
is townards the origin.

W o L}

Since # = 0, y = 0 the feasible region lies in the
first quadrant.

Now we draw all line an the graph and find the
cortnmon aren. Clearly, foasible region is QRECOQ
whiclhh s bounded. Solving cqguations 32+ oy = 156
and b+ 2= 10, woe get FE(5555). The corner
points of the feasible region are O, 0), B(0O,3),
E(F.35) ol B2(2, 0).

THY
0(0,5)

5

R

2

0 15)

'(2,0) A(S5,0)

.f' O ‘ N -
(”.(‘:)‘ .!,rff Sy= 15
L B4 2= 10

Since, the foasible region is a bounded region, we
can chock the objective function ot all the corner to
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find the maxitna, The values of objective function
Z nt these points are as follows,

Corner Z = DHr+ 3y

Q0. 0) Z=04+0=0

13(0.3) Z=6X0+3x3=0
E(F.%) Z=05XH+3XWH=12.37
(2,0) = 5X243%0= 10

Hence the maxbionum value of Z is 1237 s at
E(F,9%) and the optimal solution is o= and

y=1.

or
Minimize Z =3x+5y
Subject to a+3y =3 (i)
bty =2 (1)
nndd =0, =0

(i) Region corresponcding to s+ 3y = 3 .

Line r+ 3y = 3

r o 3 Point  (0,0) s false for
1 0 x4+ 3y = 3. So, the region is
y awny from the origin.

(ii) Region corresponcding to 24y = 2

Line x4+ y=2

x o 2 Point  (0,0) s false for
. 4y = 2. So. the region is
Yy 2 ] AN aiie
nway from the origin.

Sinca = 0, y = 0 the feaxible region lies o the
first quuudrant,

Now we draw all line on the graph aad find the
common aren. Clearly, lensible region is ABC which
is open and unbounded region. Solving equations
r4+3y=3 and s+ y= 2, weget B(3, +). The corner
points of the feasible region are A(3.0), B(2, 1) and
(0, 2).

The valunes of objective function Z at these points
nre as follows,

Corner points Z = 3+ 5y

A(3.0) Z=3%X3+0=9
B(4.4) Z=3X4+EXE=7
(0,2) Z=3X045x2=10

Henee the minimmun valne of Z is 7 ot 82(3, §).
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35.

Wehave | = [ /7 2Smxcosx g, (1

sin* x+cos* x

Using thefact ' f(x)dx = [, f(a — x)dx we have
1 =f-(__x) (G=r)en(-s),
o sin* (7 — x) + cos* (7 - x)

T .
/2 (7 — x) coSx Sin x
= f 7 — dx
0 €coS* x + sin*x

X

Adding Egs. (1) and (2), we get

2l nf”/z cos x sinx p
=— ————dx
2J)y sin*x+costx

or

I =

nf”/z sinx cos x
4 ), (sin?x)? 4+ (1 —sin? x)?

Substituting

sinx =t

41 |Page




dt
2sinx cosx dx = dt sinx cosx dx

Whenx = 0, thent = sin0 = 0andwhenx=§,thent=sin2§= 1

Thus
(! 1 dt (! 1 m (! 1
B R P S
4), t2+(1—-1t)? 2 8Jy t2+ (1 +1t2-2t) 8Jy 2t2 -2t +1
m 1 1 T (! 1 dt
16, , 12 1\ 1 16 J, 12 /1)?
t (2) -(2) +2 (t-2) +(2)
1\t
w1 [t—3 LU SUNRE S
—RI tan T f xz—-l—az X atan +
2 2 /1,
E[an 12(1——)—tan_12(0—1)]
8 2
s
g[tan (1) — tan1(-1)]
T m Tl
84 4 16
SECTION -E

36.

(i) Required probability,

=05%x0.06+02x04+03x0.3

=PA) = P(El)P<A) +P(E2)P(A) + P(E3)P (2?43)

= 0.030 + 0.008 + 0.009 = 0.047
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(ii) Required probability, 1
A
r(B)-1-r(%) =11 e ()
Al A A A A 1
P(E,)P (E_l) + P(E,)P (E_z) + P(E;)P (E—3)]
B [ 0.5 % 0.6 _, 0030 _ 30 17
0.5x0.06 +0.2x0.04+03x0.03] = 0047 =~ 47 47
37. | Wehave P(x) = —6x2 + 120x + 25000
P'(x) = —12x + 120
(i) Atx = 3 we have,
P(3) =—6(3)2+120(3) + 25000 = —54+ 360 + 25000 = 25306 1
(ii))P'(5) =—-12%x5+120 =—-60+ 120 =60 1
(iii) For strictly increasing, P'(x) > 0 1y
—-12x+120 >0
120 > 12x
1%
x <10; x € (0,10)
or
For maximum profit we put P'(x) = 0, i.e
0=-12x+120 x =10
Now p"(x) =—-12<0
At x = 10, profit function is maximum.
38. |, 2 411%71_207. 12 4 o ™1 ._[20 1
(i)We can write [3 5] [y] = [29], where A = [3 5] , X = [y] ,B= [29 >
1
Also |A| = -2 5

(ii)Solving to get x=8, y=1
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KENDRIYA VIDYALAYA SANGATHAN: HYDERABAD REGION

MODEL QUESTION PAPER - 4 (2025 - 26)

SUBJECT: MATHEMATICS (041)
MARKING SCHEME

Questions no. 1 to 18 are multiple choice questions (MCQs) and questions number 19

SECTION-A

and 20 are Assertion-Reason based questions of 1 mark each.

1.9 |2.b) [3b) |4b) 50) |6.0) 7.0) 8.0) 9.d) 10.0)
11c) |12b) |13a |14c) |15d) |16d) |17b) |18a |19.d) |=20.D)
Q Expected Answers/Vaue Points Marks
No
2L, (sin(13 g) — (sin(2J1 = J1/7) &
¥
(=sinJ1/7)
(sin"'(=sinJ1/7) = Yo
OR
¥
Given,
tan" 11 + cos™}(—=) +sin"}(—2) 17
SR
3 iz
On solving= Tﬂ

44 |Page




22 | Let the numbers be x andz , required sumis x2 + z—i = f(x) Y2
fle) =2x—= v,
f'(x)=0=x=3
f'(x)=2 +% > 0, f(x) isminimum when x = 3So the numbers are 3,3
%)
%)
23 r] |
¥ Lo S
= jff ; -y 1
(1+x)
J' i) 1 1 J * .1 .
= |f §—= kY Xe =
2 —dx = +C
e ()| i
24 . 16{4 + cosxlcos x + 16 5m ? x 1
[[x]=— et |
{4 & com )
- 2 [56 - cos x)
4 +cos x)
T %)
o — . omh oo ® = 0= PR 1
i) i strictly decreasing in | [r L
4 (OR)
3
24 . T %3
._ll..lli:-'f}:-‘-'-"-- — J‘
.‘Il : l| 1
. " -1 ' =1)[2" +1
j.ll.'l.'}—f]:'{—l_}—[]:‘ { J_[ =]
X X
=rx==L1 (-xz) 1

= f | x Jisdecreasing when .‘".E{ :I.]] {0
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25 | Here, 2 =22 Yo
"dr i
¥
o r g ATy .:I_y': A
Given w= = Bx gives 2y, = HE "
= 2y=Bory=4
Mo, y=4 gives x = 2, 1y
Thus, the point (2, 4)
26 . . y — tTEE I.'.- 1
Itis given that,» = ¢
I'nking legarithm on bath the sides, we ohenin
I"IE ] (HEns : |'||'|J_1-e' 11/2
Iq_':_ F=0008 1 ¥
Differentiating both sddes wlih respect veor, we oblain
1y |
b e ——
v il Ji-1
?ﬂ v
ol '.,'I| x
B !\-I.|-LH:'.I'|I'Ig. buzth tles sides, wie olaain 1,
I N
iy |—x
¥ lll‘ll 1
m [l i 5 I't'a' .: it
27 | Let] = [e*" (x5 + 2x3)dx
Put x? =t , sothat 2xdx = dt Y2
1
I=2 [et(t? + 2t)dt 1
1 t42 1 %2 4 1+
=-e.t“"+tc=-e" .x"+c 2
2 2
28 d
& + y cotx = 4x cosecx
a) dx
1
I.F = fecotx dx _— elogsinx = Sinx
o +Y5
Solution is given by
%
y. (sinx) = f4x. cosecx.sinx dx = f4xdx =2x%>+¢
T w2
NOWy=OWhenx=59|vesc:—7 Y
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2
Required solution is y. (sinx) = 2x2% — "7

28. dy 5 1
b) I]+F:—ﬂ]+r }!x .
ar ! 2
—>tan” y Ia'x + I.l dx 1
4 x
—> tan y=x+?+{,
29 | Maximize z=1000x + 600y ... (1) subject to the constraints, 12 mark
a) each
x4y =200 B
(2) (1vaM)
x=20 {3}
y—4xz0 .(4)
xy=z0 {5}

The values of z at these corner points are as follows.

Corner point z =1000x + 600y

A (20, 80) 68000
B (40, 160) 136000 - Maximum
C (20, 180) 128000

The maximum value of z is 136000 at (40, 160).

e,
L
P
..'.'\"":-.\_l

“Thec

Corner points of the feasible region are A (20, 80), B (40, 160), andC (20, 180).

Yo
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29

b) 3x+5y=15 Ldalih
S5x+2y=10
1% for
correct
graph
Corner Points Value of Z
0(0,0) 0
B (0'3) 9 1+% for
C(2,0) 10 ma’r:m“
P(20/19,45/19) | 2253 Max
19
30 S ={H1,H2,H3,H4,H5 H6,T1,T2,T3,T4,T5,T6} 1
PA)=2=2 P(B)=2=1,P(ANB)== P(ANB)=-—="P(4).P(B) 1%
A and B are independent events
%
31 | f(x) = xsin’ is odd as f(-x)= -f(x) 2
a) - L
therefore [% f(x) dx =0
(OR)
31 2 1 i+l YotYotls
ilx= dx+ dx
b) I[l-x][l+:r.’] . '{l—r . ‘I:H'II :

I . ‘
--Iug|l-:|+-iiug(l+f]+mn 'xe(
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32
a)
Let (a,b) e Nx N = ab = ba = (a,b) R (a,b) V2
Therefore R is reflexive 1
Let (a,b), (c,d) e Nx Ns.t. (a,b) R (¢, d). Thenad = bc = cb = da
= (c,d) R (a,b) . Therefore R is symmetric 1
Let (a,b), (c,d),(e,f) e Nx N s.t. (a,b) R (c,d) and (c,d) R (g,f). Then
(a,b) R (c,d)= ad = bc
(c,d) R (e,[f) = cf = de
= (ad)(cf)= (bc)(de) = af = be = a,b) R (g,f)
. " 5
Therefore R is Transitive.
1/2
Hence R is an equivalane relation on N x N
1
32 | For one-one
b) 4
Let f(x;) = f(x,) ,forsomex;,x, €ER — {— 5} Y
4, 4Ax
3x; +4 3x,+4
> X1 =X
f isoneone
1%
For onto
lety € R, andfor somex , lety = —
3x+4 1
X = - il orx = il
3y -4 4 - 3y
1
. . 4 4 .
xisred if y # o SORf =R — {5} #codomain(f)
f isnot onto
1
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33 1 mark
for
correct
figure

e
v
Y
Area of ABC = ' Vv 1
=J1~Jaz—x3cir
| Ea - + L sin X
_2 2 a i
3 HE[TEJ d \jﬂz a gz"iiﬂ-1[ l]
202) 22 2 2 \\2 1
_E_Li_ﬂjm
4 :
22 JE 2.4 y
_dn_d_dn
4 4
St
4 2
_d'[n |
402 1
i drea ABCD = 2| %[ By “'[".'_1|
T L T
34 1 2 31 rx 6
Givensysytemis|2 -1 1 [yl= 2
3 2 =21z 3
A X=B=>X=A4"1B 1
|[A|=35#0 1
A11=0 A1, =7 ,Az=7
Ay =10, Ayy =11, Ays =4 1,
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A31=5,43,=5, A33=-5

Yo
) 0 10 57
~ AT ZE 7 -11 5
7 4 —5]
0 10 51/[6] 1
x=—|7 -11 5 [|2|=|1| Thereforex=1y=1,z=1 Yo+ Vs +
7 4 51131 11 1,
35 AL 1
a)
Yo
E r-ill ) : el v
Any ponton lmeis| 24 + 4,62, 34 + | forsome £ Let 824 + 464,32 + 1) 1
drof dB=c24+2,-61-331+9> 1
drol =<2 H3x
ABLBC=2(2042)-6(-64-3)+3{31+9]=0
= A==]
- B(L6.=2) 1
Now, AB=[[2-2) +{6-3) +{-2+8)" =45 0e 3yF units 1
35 Vector equation of required line through (1, 2, —4) is
b) 7 =14 2j — 4k + A(21 + 3] + 6k) L
and the cartesian equationisxT_l=yT_2=% 1
Equation of linethrough A(3, 3,-5) and B(1, 0, — 11) is
# = 30+ 3j — 5k + A(21 + 3] + 6k)
. o |(az—az)xb| 2
Distance between parallel linesisgiven by d = %
Hereb = 21+ 3j+ 6k ,a; =1+2j—4k,a; =31+ 3] — 5k
(az—a) =2i+j-k Ys
(@; —a;) X b =91 — 14] + 4k 1
Y293 1
-7
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36

Let A, B and C be the events that calculation is done by Jayant, Sonia and Olivia
respectively.

Let D be the event that there is an error in the calculation.

Then, P(A) =— P(B) ﬁ P(C) = Eand

P(D/A) = 0.06, P(D/B) =0.04, P(D/C) =0.03
The probability that Sonia processed the calculation and committed a mistake

B P(D/B) P(B)
~ P(D/A) P(A) + P(D/B) P(B) + P(D/C)P(C)

B 0.04 X 12—000 _8
oosx—+oo4><—+oo3 o5 47
(ii)The total probability of committing a mistake in processing the calculation 1
=P(D/A)P(A) + P(D/B) P(B)+ P(D/C)P(C)
—006x—+004x—+003x— =.047
10 100
(iii) If the form selected at random has a mistake, the probability that the form is not
processed by Jayant is
=1-probability that the form has a mistake and is processed by Jayant
. P(D/4) P(4)
- P(D/A)P(A) + P(D/B) P(B)+ P(D/C) P(C)
50
. 0.06 x 100 _ E 5
0.06 x % +0.04 X %+003 x % 47
37 AB =1+ 2j + 2k 1
(i)
37 |ﬁ| =3 1
(if)
37 |
(i)) | 4B + BC = (1 + 2f + 2k ) + (20 + 2] + 2k) = 30 + 4) + 4k b,
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Unit vector in the direction of AB + BC = 2224k

&

AB —BC = (i+2j+2k)— (20 +2f + 2k) = —i
Unit vector in the direction of AB — BC = —1{

Yo
Yo
Yo

37 i =X12Bx ACl =117k =X2s _okl=li—-Rl=Z 1Y,

G b)Areacf triangle =7 |AB x AC| = [1j k122344 | =2[2] —2k| = [j— k| = % 2

Yo

38 ff(x)=x*—-8x+15=(x—-3)(x—5)f'(x) =0=>x=3,5 1

(i)

arethe critical points.

1

38 f'(x)=2x—8 s

(ii Y
f"3)<0andf"(5) >0

So minimum valueof f(x) isatx =5 1

Min.vaueof = f(5) = ?
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KENDRIYA VIDYALAYA SANGATHAN: HYDERABAD REGION
MODEL QUESTION PAPER - 5 (2025 - 26)

SUBJECT: MATHEMATICS (041)
MARKING SCHEME

Q.No Answer Marks
1 D 1
2 C 1
3 D 1
4 D 1
5 B 1
6 C 1
7 B 1
8 A 1
9 B 1
10 D 1
11 A 1
12 D 1
13 B 1
14 A 1
15 A 1
16 C 1
17 B 1
18 A 1
19 C 1
20 A 1
21 Check whether the function f(x) = x|x| is differentiable at x = 0 or not. | 2

Calculation of LHD =-1 .... 1 mark

Calculation of RHD =1 ...... 1 mark

Since LHD # RHD

f is not differentiable at x = 0

OR

If y =+ tanVx , prove that Vx dy/dx = 1: |

Dy/dx =~ \/t:T\/E sec’V/x ﬁ} ...... 1 mark

On simplifying we get vx dy/dx = 1:;’ o 1 mark
22 Let two numbers are x and y ,xy=9,S = x>+y* to be minimum 2

Sl(x) = 2x-% =0..... 1 mark

Show that S'!(x) is positive when x = 3

X =3,y =3 are the required numbers ....... 1 mark
23 If a, B, y are the angles made by the lines with x,y and z axes then 2

show that cos2 a +cos2 f +cos2y = -1

54 |Page



If a, B, y are the angles made by the lines with x,y and z axes then we
have cos? @ +cos? f +cos2y =1 ....... 1 mark
By writing cos2x = 2cos?x-1 we get the result .... 1 mark

24

Letd =2i-4j+5k , b= 3i-6j+2k and = 3i+] are such that (d + ub)
is perpendicular to ¢’,then find the value of p.

For finding (@ + ub) ....... 1 mark

Finding calculating (a + ,115) . ¢ = 0 we get the value of u = -2/3
....... 1 mark

OR
If G and b are two non-zero vectors such that (a+ B) is perpendicular
tod and (2a + b) is perpendicular to b,then prove that |B| =2]d|

If G and b are two non-zero vectors such that (a+ 5) is perpendicular
to d then (atb).a=a.atab=0..... Imark

and (Zl) + B) is perpendicular to I;,
(2a +b).b=02ab+b.b=0 ..... 1 mark
On simplifying above we get |E |=v2]d]

25

Find the principal value of cos™(1/2) — 2sin”!(-1/2).

T 2T
—+— .... 1 mark
3 6

=2m/3 ... 1 mark

26

Find the intervals in which the function f(x) = 2x>-9x*+12x+15 is
strictly increasing or strictly decreasing.

F'(x) = 0,6x>-18x+12 = 0,x=2,1 ..... | mark

Function strictly increasing in (-00,1) and (2,%0) .... 1 mark
Function strictly decreasing in (1,2) .... I mark

27

The volume of cube is increasing at the rate of 9 cm?/sec. How fast is
surface area is increasing when the length of the edge is 10 cm

Dv/dt = 9 implies that 3x%dx/dt=9 ..... 1 mark

Ds/dt = 36/x*= 36/10=9/25 cm?/s ...... 2 mark

28

Find [ .

cos(x—a) cos(x—b)

Multiply and divided by sin (a-b)

dx .....1 mark

_ 1 f sin(a-b)
- sin(a-b) cos(x—a) cos(x—b)
. 1 f sin(a—x+x—b)
sin(a—b) cos(x—a) cos(x—b)
1 f sin[(x—-b)—(x—a)]

- sin(a-b) cos(x—a) cos(x—b)

[ [tan(x — b) dx -tan(x-a)]dx ..... | mark

- sin(a—b) (x-b)
sec(x—
og[sec(x_a) +c ..... I mark

- sin(a—b)

OR
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cosx
Evaluate f (sinx—1)(sinx—2)

Let sinx = t,cosxdx dt
Since it is proper fraction so we can apply partial fraction

1 A B
m = ; + ; ...... 1 mark
Finding the values A=-1,B=1 ..... 1 mark
On putting A,B values and getting the result after integration
(sinx-2)
= , +c L 1 mark
(sinx—1)
29 Using vectors find the area of triangle with vertices are A (1,1,2), B
(2,3,5), C(1,5,5).
Finding vector AB,vector AC ..... Imark
Finding ABx AC ..... I mark
Finding the area of triangle = - |E X A—)Cl =/61/2 squ..... | mark
OR
Show that the points A, B, C with position vectors 2{-j+k , i-3}-
5k and 3i-4j-4k respectively, are the vertices of a right-angled
triangle. Hence find the area of the triangle.
Find vectors AB,BC,CA .... 1 mark
Find their magnitudes, and verify Pythagoras theorem ..... 1 mark
Finding the area of triangle = /- |T§ X TC| =/61/2 squ.. 1 mark
30 Maximise z = 600x+400y,
Subject to constraints
x+2y< 12,
2x+y < 12,
x+1.25y =5,
x>0 ,y=0
Draw the correct graphs for above constraints ....... 1 mark
For deciding the corner points of feasible region
(6,0),(5,0),(0,4),(4,4),(0,6) .... 1 mark
For finding the maximum z = 4000 at (4,4) ...... 1 mark
31 Given P(A)=0.6
P(not B)=0.3
P(B)=1-0.3=0.7 ..ccveeenne. 1
P(both A and B occurs)= P(A4).P(B)
=0.6x 0.7=0.42 .............. 1
P(exactly one of A or B occurs)=P(A)P(B") + P(A))P(B)
=0.6x03+04x0.7
=0.18+0.28=0.46 ....ccc....... 1
32 1 -2 0
IfA=|2 -1 —1] ,find A"! and use it to solve the system of
0 -2 1

following equations:
x-2y=10, 2x-y-z=8, -2y+tz =7
for finding A ....... 2 mark
For writing A, X and B ..... 1 mark
Finding det A # 0 and A is non singular ....... 1 mark
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Solving X =A"'B ...... 1 mark
OR
1 -1 1
andA! == [—8 7 —5], find the value of (a+x)

b vy 3

-1 a 2
1 2 x
3 11

— (bty).

Finding det A # 0 and A is non singular

Finding adjA ........ 2 Marks

- adjA
Writing A =222 .
detA

On comparing given A™!' and obtained A™! we get the values a,b,x and y
and calculate (a+x)-(b+y) ..... 1 mark

A:

1 mark

33

Using integration, find the area of the region bounded by the curves y
=x2, y=x+2 and x- axis.

For drawing correct figure and shading the region ..... 2 marks

For finding the point of intersections..... 1 mark

For writing the area of required region = f_zl(x +2—x%)dx .... 1

mark
For obtaining the area 11/2 sq units.... | mark

34

Find the shortest distance between the following two lines:
7 = (41 — J) +A(1+2]-3k), 7* = (I-]+2k) +u(21+4]-5k).

For writing vectors a1, a by, b ... 1 mark

Calculating a>-a; ,bixby ... 1 mark

Finding magnitude of ,b&Bz ........ 1 mark

For calculating shortest distance = % =6V5 /5

marks

OR
Show that the lines
7= (3142 — 4k) +A(1 + 2j+2k), # = (51-2]) +u(31+2j+6k) are
intersecting. Hence find their point of intersection.
For writing vectors a;, a2, by, bz ... 1 mark
Calculating az-a1 ,bixbz

...... 1 mark
Finding magnitude of ,bixbz 1 mark

"""" (az—a;)bixbz _
bixb2
For finding point of intersection (-1,-6,-12)

For calculating shortest distance =

35

. . d?y d?x d?
If x = a(cost +t sint),y = a(sint-tcost) find R A

dt? > a2’ dx?
Dx/dt = atcost,dy/dt =atsint 1 mark
Dy/dx =tant 1 mark
2
Ly a(tcost+sint)

ez
d%x
dt?

= a(-tsint+cost)

d?y

Tz ..... Il mark
X

OR

= sec’t.dt/dx = sec’t/a
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d 1-y?
IfV1 — x2 +\/1 — y? = a(x-y), prove that ﬁ = f—l_zz

Put x =sinA,y =sin B ... 1 mark

CosA +CosB =a(sinA-sinB) .... 1 mark

2cos(A+B/2) cos(A-B/2) = a2cos(A+B/2) sin(A-B/2) .... 1 mark
Tan(A-B/2) = 1/a

A-B = 2tan’!(1/a) implies that sin”'x-sin'y =2 tan"'(1/a) .... 1 mark
1-y?

2 - 1 mark

. d
Diff w.r.t.x we get oA
dx

P(E3/A) = P(E3).P(A/E3)/P(A) =17/109

36 (1) 232 =26=64 1
(i) {(gren(ge 1
(iii)  (A) so the minimum number of elements to be added are 2
(b1,bl),(b2,b2),(b3,b3),(b2,b3)
(B) so the minimum number of elements to be added are
(b1,b1),(b2,b2),(b3,b3),(b2,b3),(b3,b2)
OR
One-one and onto function:
F(x) = % clearly one - one function in [0,20v/2] 5
For any arbitrary element in [0,200] the preimage of y
exists in [0,20v2]
Hence f is onto
37 (1) Tan!(5/x) 1
(i) -5/(x34+25) 1
(iii) -4/101 OR -15m/s
2
38 Let E1 = severe, E2 = moderate, E3 = Light Turbulence 2
(1) P(E1) =P(E2) =P(E3)=1/3
P(airplane reached destination late) = P(E1)P(A/E1)+
P(E2)P(A/E)+ P(E3)P(A/E3)
=1/3(55/100) + 1/3(37/100) +1/3(17/100) = 109/300
(i)  P(If the airplane reached its destination late, find the
probability that it was due to moderate turbulence) 2
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KENDRIYA VIDYALAYA SANGATHAN: HYDERABAD REGION

MODEL QUESTION PAPER - 6 (2025 - 26)
SUBJECT: MATHEMATICS (041)
MARKING SCHEME

U.. ASNWERS EET
Q.No Marks
SECTION - A (1x20=20)
(This section comprises of multiple choice questions (MCQs) of 1 mark each)
01- B) I 6 C)3 11 | C)8 16 | D)g=3p Each
20 2 |7 | A1 12 [D)3v2 |17 2 3 -6 Carry
= 77 7
3 /C0 8 A) y(x cot x + logsinx) |13 | D 18 | B) cos?x
D 9 |B)3/8 14 S 19 |D
) )3/ 0%
1/12
5 |C)+v3 2 2 _4] |15 |B)2 20 | A
1A= 2 3 4
-4 4 2
SECTION B (2Zm x 5 =10m)
21 | dy/ dx =4x (x-1) (x-2) V2
critical points x = 0,1,2 Yo
dy/dx 20 =>interval x € [0,1]U[2,«) 1
OR
dy/dx = cosx + sinx V2
critical point x = 311/4 VZ
dy/dx =0 => interval x € [0,311/4] 1
22 cos '1{cosl37”} # 137” as 137” ¢ [0, 7] 72
cos '1{cosl3T”} = cos{cos (2n+n/6)} VA
= cos{cosn/6} =1/6 1
23 y:ex+ _Xd_yzex_e-x 1
dx
24 1

jl_tanxdx='|'tan(£—dex
1+tanx 4

=—Iog|%c(£—xj|+c
4

OR
[e* (f(x) + f/(x)) dx =e*f(x) + x

V2
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.
I=fex(ﬁ—@)dx=e"/(x+5)+c 1%
25 |V=4/3mr Vs
dv/dt = 4trr3(dr/dt)
dr/dt = 3/16TT Va
S= 41r? s
dS/dt = 81ir (dr/dt) = 3 cm?/s Vo
SECTION C (3m x 6 =18m)
26 Let the events be:
A: Raju is selected
B: Ravi is selected
Then according to the question,
A and B are independent events and
P(AY=04, PLANB)+PBNA)=05
Let P(B) = x
Then P{ANE)+ P(BNA) =05
= P(A)P(B) + P(B)P({A) = 05
=2041-0)+2(1-04)=05
= 04-04x + 06x =05
w02x =05~-04 =101 \
:.r:::—;:-::().s 1%
So, probability of selection of Rashi = 0.5
Probability of selection of at least one of them = 1 — P(An &)
= 1 - P(A)P(B)
=1-06x05
=1-03=07
1%
OR

60| Page




P (problem is solved)

=1 -PANB)

v P(A)= 3 and P(B) = £
=" —l:

3 3

-
-

= P(A) + P(B) — 2P(A N B)

. § i 2= 1 1
=gtz —2Xx 3 X

Let P(A) = Probability that A solves the problem
P(B) = Probability that B sclves the problem

P(A) = Probability that A does not solve the problem
and P(A) = Probability that B does not solve the

1
2

[+ P(4) + P(A) =1]

P(A) + P(B) — 2P(A) x P(A)

g —

|-PA)-PB) =1- (5 x 2)

1

2

problem,
According to the question, we have
ﬂm=§
then P(Z)-I-P(A)-l-.lia-
and P(m = -
then P(B) =1- P(B)
1-- 2
=] -a=
3 3

=7 = P (none of them solve the problem)

(ii) P (exactly one of them solve the problem)
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27

(0./&Q) Graph + shade
Table 1

Max Z = 600 at line segment joining
(120,0) & (40,40)

(0,0) [é0,0) (120,0)

Y2+ 1

V2

28

%+ 2y 1
dy (y2+1) (1+ yz)(y2+1)
J‘Zydy

IF =€ Y =1+ y?
Solution x(IF) = [ Q(IF)dy + ¢
x(y2+1):tan’1y+C
(OR)

av

dy
Lety=Vx—»> —=V+x—
dx dx

y+xsin(zj:xﬂ = ox_ v
X

dx X snV

Solving => cx = (cosecx - cotx)
Particular solution: x (V2 -1)/2= ( cosecx - cotx)

V2

V2

V2

2+ V2
V2

29

.. (i), using propertyJ' f (X)dx = I f (—x)dx

5 -5

m'—.U‘I
A~
-
=
L —

Fromiand ii, adding

5
21 =jx2dx:> |=1—§’5

-5

(OR)

T(|x—]j+|x—2|)dx

= J1'(3—2x)dx+idx+}(2x—3)dx

=2+1+6=9

V2

V2

V2

1+%

2+ 2
+7%

1+%

30

| =j 2X
(x2+1)(x2+2)
1 A B

t+D)(t+2) _t+1+t+2

SolvingA=1,B=-1

dx let x2 = t => 2xdx = dt

Va

V2
2+ V2

V2t Ve

62|Page




. . . X +1
Correct integration and solution | =log| —

X +2

31 For correct differentiation of LHS 1 marks 1
Right hand side with simplification 1 marks 1
Proving 1 marks 1

SECTION D (5m x4 =20m)

32 | Proving reflexive 1
Symmetric 1
Transitive 2
Equivalence class = (1,5)(2,6),(3,7)(4,8)(5,9) 1

(OR)
Proving one to one with all steps correct f(x1) = f(x2) V2
(x1%x2) (X1 +X2+3)=0 D?Px1=x2 1%
Proving Onto with range = [-5, 00) 2%
Final statement iz

33 Correct graph and shade 1
Point of intersection and value of corner 1
points 2
Correct integration 1
Ans=5/6

OR 1
Correct graph and shade 1
Value of y for integration 2
Correct integration and limits m 1
Ans =
2 9 1
14 -1
\/_ = SI ntE_J2-Zdn?=
3B o5 ge ] w
34 1 -1 2 2 0 1 10 0 2 Mark
GivenA=|0 2 -3 B=(9 2 -3]| findingAB=|(0 1 0
3 -2 4 6 1 -2 0 0 1
Given system of equations :x +3z=9; —x+ 2y —2z=4;
2x—3y+4z=-3.
1 X 9
Writing in Matrix form [—1 [y] =| 4 ] 1 Mark
2 z -3
-2 0 1 2 Mark
A-1 =transpose of[ 9 2 -—3|asATBT=I] solvingwegetx=0,y=5andz=3
6 1 -2
35 (i) Finding vector d, perpendicular to bothd =4 (ax b) V2
- ~ ~ ~ 1 1/
d:z(—zm +21J+2]k) :
Value of A = 3, from the given condition c.d =21 :;2
- ~ ~ ~ 2
Ans: d = (—7| +7] +7k)
. axb 1
ii) SIN 0= 1
‘ax b‘




6= 600

SECTIONE (4m x 3 = 12m)

36

2mrh+mrz=75n
Volume (V) = (g) (75r - 13) cm3

1M

ii

Find < = (3) (75 - 3r2)

1M

iii

When volume is maximum 2 = (E) (75-3r2)=0
dar 2

r = +5 by using second derivative test
(OR)
For maximum volume, h = r. Hence the statement is false.

2M

Case Study-2

37
i

paths are parallel and non-intersecting

1M

ii

M= ﬂ,(gf—6f —2I2) = point + A direction

9i—6j—2k
11

unit vector = b

1M

iii

= |(200i + 200 — 100k) X

cross product calculation (or) determinant method
Ans = (500V41) / 11 units

b
formula SD = |(a2 —al) X il

(9i—6j—2k)
1

2M

Case Study- 3

38

1

P(Al1) = 14—0 P(A2) = % P(A3) = % let G denote the event of germination
P(G/A1) =45% P(G/A2)=60% P(G/A3)=35%
P(G) = — = 49%

4
100 _

2M

ii

P(A2) P(G/A2) 24

2M

* k%
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KENDRIYA VIDYALAYA SANGATHAN: HYDERABAD REGION
MODEL QUESTION PAPER - 7 (2025 - 26)

SUBJECT: MATHEMATICS (041)
MARKING SCHEME

Sections- A
Q.NO ANSWER Q.NO ANSWER Q.NO ANSWER
1 d 2. c 3. c
4, c 5. a 6. c
7. d 8. d 9. a
10. d 11. b 12. b
13. b 14. a 15. d
16. a 17. a 18. d
19. a 20. b
Q.NO Solution
Marks
Section - B
21. The marginal cost functionis C'(x) = 0.00039x? + 0.004x + 5 2

C'(150) =Rs 14.375

22 We have

1 ax 1 oX
[ = d = —d
_[0 1+ e2% X -fo 1 + (e¥)2 x
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Substituting e* =t = e*dx = dt
Also, when x = 0, thent = / and when x = 1, then

t=e 1
Now,
€ dt e—1
[ = fl e - [tan_l(t)] =tan"'e —tan~/(1) = tan™’ (1—+e)
1
23. Wehaved = 2i"+ 2j"— 5k~
and b =2i"+j" — 7k’
Sum of two vectors,
3+b =(2i"+2)"=5k) + (2i"+j = 7k") = 4i"+ 3j"— 12k
Required unit vector
da+b  4i"+3)7— 12k 4i"+3)"— 12k 4i"+3j)"— 12k"
3+b| V42 + 3%+ 122 V169 31 1/2
1
=—(4i" j"— 12k
13( i"+ 3j D)
or
Wehavea =i"—j "+ 7k”
and b =51"—j + Ak
Then,a”+b” = (" —j + 7k) + (51" — j* + k")
= 6i"— 2]+ (7 + DK’ V2
and
a’—b> =@ = +TK) =G~ + k) =—4+ (7T - DK
Since, (a”+b7)and (a” — b ") are perpendicular vectors, we have
(@+b)-(a’=b>) =0
[6/"—2)"+ (7 + Dk - [-47+ (7 —Dk] =0
1

24+ (7+DT -2 =0
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A =25

24.

Vector equation of aline passing through a point with position vector a and parallel to agiven
vector b is

r =a”+Ab”, whereA €R

Vector for point (1,—1,2) is

a” =i —j +2k

(=3) _ =1 _ (@) o
1 2 -2

and vector for line

b”=i"+2j—2k" DR'sare 1,2 and — 2

Required vector equation of lineis

r={"—j+2k") + A@{" + 2j° — 2k"),where L € R

25.

Let E, and E, denote the events that first and second group will win. Then,
P(E;) = 0.6 and P(E, ) = 0.4
Let E bethe event of introducing the new product.

Then, P(E/E;) =0.7and P(E/E, ) = 0.3
Now, we have to find the probability that new product is introduced by second group.

E

(EZ) P(E.)P (E_z) 0.4 0.3 0.12 0.12

B b p (E) + peop(E) 06X 07+04x03 T 0424012 0.54
= 0.22

Section - C

26.

The feasible region determined by the constraints,
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2x+y > 3,x+2y > 6,x >0,y >0 isasshown.

Franihle roghen

The corner points of the unbounded feasible region are A( 6,0) and B( 0, 3) . Thevalues of Z
at these corner points are as follows:

Corner Value of the objective function
point Z=x+2y

A(6, 0) 6

B(0,3) 6

We observe theregion x +2'y < 6 have no pointsin common with the unbounded feasible
region. Hence the minimum value of z = 6.

It 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=6suchas(2,2) online x +2y =6 thenZ =6.

Thus, the minimum value of Z occurs for more than 2 points, and is equal to 6.

21.

First, find the vector 2a” — b~ + 3¢ ~, then find a unit vector in the direction of
2a” — b~ + 3c¢”. After this, the unit vector is multiplying by 6 .

We have
a’ =i+ +k
b” =4i"—2j"+ 3k
and
cC=0-2+k
Now

d>=2a’-b " +3c”
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=200+ +Kk)—@i"—=2]+3k)+ 30" -2+ k)

=20+ 2] + 2k — 41" + 2" — 3k" + 31" — 6" + 3k"

|2l

Now, unit vector d" inthe direction of d ”is

Id|
v 28-b3+¢ -2+ 2k" -2 +2k"_i"-2j"+ 2k’
2d-b+3¢ T+ (=2)%+ (2)? V9 3
O
—3' 73/ 73

Hence, vector of magnitude 6 units parallel to the vector 2a™ — b~ + 3¢~ isgiven by

6d° =6(1/31"—2/3]+2/3k) =20 —4] +4k’
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28.

We have [ = [2x* sinxdx

Using integration by parts technique

fuvdx = [ufvdx—f {%u-fvdx}dx]

and choosing its function with the help of ILATE procedure we have

= —x%cosx + 2 [x(sin xX) — f 1-(sin x)dx]

= —x2cosx + 2(xsinx + cos x)

= [—x?cos x + 2(xsinx + cos x)]"/2

[— (g)z cos (7;) +2 (2 sm2 + cos 2) —2(0 + cos0)

—%Zx0+2(g+o)—2(0+1)

m—2

Or
_ /2 .
We have [ = fn/4 cos2x log(sinx)dx
Using integration by parts technique

[ u-vdx = [ [ vdx — { u- [ vdx} dx] and choosing its function with the help of
[ 1l

; /2
_sin2x dx]
/4

sinx

[log(smx) sin 2)5]71'/2 J-n'/z cos x-(2sin xcos x) dx
/4 /4 2sinx

—% [log (sm ) sinm — log (sinz) : sing] — f;/f cos? xdx
=3 [0 log\/_] dx

1 1
=Zlog2—5[x+

1'[/2 14+cos2x

ILATE procedure we have

sin 23(]7'[/2
2 lgyq

- g2 [ (£4207) (o 202z

Yo

Yo

Yo

Yo
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We have cos™! x + sin™?! ()2—() =

s
6

_; T X T X
cos 'x =——sin""—x =>x = coS (—— sin —)
6 2 6 2

Using cos(x — y) = cosx cos + sinx sin’y we have

" os (s075) +sn e 513
X =coS—cos\sin ~ —¢ sin—=Ssin\{stn * —<
6 2 6 2

_\/§ -1 x? +x
x =—-cos| cos y y

But x = —1, does not satisfy the given equation. Hence, x = 1 satisfy the given equation.

Yo

Yo

Yo

Yo

71| Page




30.

x%4x-1
Weha\/el—fm

x%+x-1 A Bx+c
(x2+1)(X+2)  (x+2)  x2+1

Now

x2+x+1=AC2+ 1D+ Bx+C)(x+2) ....(1)
x24+x+1=x2(A+B)+x(2B+C)+ (A+2C) ....(2)
Substituting x = —2 in eq (1) we have
4-2+1=AG+1)+0=>4=3/5

Comparing the coefficients of x2, x and constant terms both sidesin eq (2), we get

A+B=1 ....3)
2B+C=1 ...... 4
A+2C=1 ... (5)

and

Substituting A = 3/5in(3) and (5) weget C = 1/5and B = 2/5.

X2 +x+1 _3 1 1 (2x+1)
Thusf o X = Sf(x+2) dx +2f oz
Now

=3/5log|x+2|+1/5log|x*+1|+1/5tan"tx)x +C

Yo

Yo

Yo

1%

72| Page




31.

We have, A = [_24 _73]
Here, Al = |—24 _73|
=14-12=2

Since |A| # 0, therefore A™! exists.

Now,
I
IR S
A= WadJ(A)
- % Z g] ...... 0
Now
271 =91 - A
RHS = 91 1— A0 , 3
:9[0 1]_[—4 7]
=l ol-[2% F1=1 3
= 2A 1 [using Eq. (i)
or
We have,
A=E-i]
|N=E-i|
=—4-15=-19

Since |A| # 0, matrix A is non-singular and A exists.

=35 5]
=3l5 2]
= 119,4 =>k = 119

Yo

Yo
Yo
Yo
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Section D

32.

(A)

Given that equation of lines are

= (== = k) + A7 =6+ k) ...(i) and 1
= BU+5"+7K) + u(@ =2/ + k) .. ..... (i)

The given lines are non-parallel linesasvectors 71" — 6"+ k™ and t" — 2" + k™ are not
paralel. Thereisauniqueline segment PQ ( P lying on line (i) and Q on the other line (ii) ),
whichisat right angles to both thelines PQ & isthe shortest distance between the lines.

Hence, the shortest possible distance between the lines = PQ.
L et the position vector of the point P lying on the line

F=(—1"—) =k + A(7"" — 6" + k") where' 1" isascalar,
is(7A—1i" = (64 + 1);" + (A — 1)k", for some A and the position vector of the point Q

lyingonthelinet = (31" + 5;"+ 7k") + u(1" — 25" + k") where' p "isascaar, is (u + 3)1" +
(=2u+5);"+ (u + 7)k", for some u. Now, the vector

PQ = 0Q - OP"
PQ=(u+3—7A+ D1+ (—2p+5+6A+ 1))+ (u+7 -2+ Dk
ie,(PQ =U—-72+4)"+(-2u+61+6)"+ (u—A+8)k";

(where' 0 'isthe origin), is perpendicular to both the lines, so the vector PQ is perpendicular
to both thevectors 71" — 6;" + k*and 1" — 2)° + k".

SWU—TA4+4)- 7+ (—2u+61+6) - (—6)+(u—21+8)-1=0

&U—TA+4) 1+ (—2u+61+6)-(-2)+U—-1+8)-1=0 =20u—861=0=
> 10p — 431 = 0&6p — 201 =0 = 3u — 104 = 0

On solving the above equations, weget u =1 =0
So, the position vector of the points P and Q are —i" — " — k™ and 31" + 5;" + 7k" respectively.

PQ) " =41"+6)"+ 8k and |(PQ)”| = V(4% + 6% + 82) = V116 = 229 units.
J

(B)

Yo

Yo

Yo
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| Z
- [
A (A3 -13441). B
5 Yo
4
Let P(1,2,1) bethe given point and L be the foot of the perpendicular from P to the given line
AB (as shown in the figure above).
Yo
Letsput™2 =2 =2 = A Then,x =A+3,y =20 -1,z =31+1
L et the coordinates of the point L be (A + 3,22 — 1,3A + 1). 1
So, direction ratios of PL are 1+ /2
3-121—-1-231+1-1)i.e.,(A+2,24—-3,31)
Direction ratios of the given lineare 1,2 and 3, which is perpendicular to PL. Therefore, we
have,
A+2)-14+21-3)-2431-3=0=2141=4=>1=2/7
Thena+3=2+3=2;2-1=2()-1=-3;;n+1=3(%)+1=2
7 7 7 7 7 7
Therefore, coordinates of the point L are (? —%1—73) )
Let Q(x;,y;,z;) betheimage of P(1,2,1) with respect to the given line. Then, L isthe mid-
point of PQ. Yo
Therefore, 22 = 22 2ty _ 3 134 _ 13 X1 = g,yl = —Q,Zl =2
2 7 2 7 2 7 7 7 7
Hence, theimage of the point P(1,2,1) with respect to the given line Q (? - 2—702)
The equation of the line joining P(1,2,1) and Q (? —2—;),?) is
Page 12 of
x—1 y—-2 z-1 x-1 y—-2 z-1
= = = = =
32/7 —34/7 12]7 16 -17 6 15
33. y = 20cos2x;{n/6 < x < m/3} 1
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(0,10)

..'-,'4"1 o X
2 l_u".lll!j l\}.DJ

fa-14) +

k]

TT
Required area = ZOL cosZ2x dx + ‘ZOf,ﬁ cos2xdx
7

n L
_ Sin2x14 sin2x13
_20[ 2 ]E 0[ 2 ]E
6

V3 V3
=10(1—7>+10<1—7>

= 20(1 —V3/2) sq.units.

34.

a 1]

1 -1
WehaveA—[ b1

2 _1]andB=[

Now,A+B=[1 :ﬂ+[z 1]

2 -1

='1+a —1+1]=[1+a 0]

2+b —-1-1 2+b =2
2_[1+a 07 [1+a O
(A+B) “1240b —2] [2+b —2]
[ 14+ a?+2a 0

2+2a+b+ab—4—-2b 4
_[ a*+2a+1 0]
|2a—b+ab—-2 4
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aso, a2 +82= [0 (3 CH+[E 8 2

:[—1 0]+[a2+b a—1]
0o -1 ab—b b+1
:[a2+b—1 a—1

ab—->b b

Now, (A + B)? = A% + B?

[ a’?+2a+1 0]

[a2+b—1 a—1
2a—b+ab—-2 4

ab —b b

Equating the corresponding elements, we get

a?+2a+1=a*+b-1
2a—b=-2
a—1=0=>a=1

2a—b+ab—2=ab—>b
20—2=0=>a=1

And. b =4

Since, a = 1 and b = 4 also satisfy Eq. (i), thereforea = 1 and b = 4.

(OR)
-1 -2 -2

We have A= | 2 1 —2|Let A;; be the cofactor of an element a;; of [A]. Then,
2 -2 1

cofactors of elements of |A| are
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1 -2

— (_1)\1+1 — - = —
An=EDM L =0 -n=-3
A= D)) =@+ 4= -6

2 1
A13 = (_1)1+3 2 -2 = (_2 _4) =—6
Ay = (=1)2*! :3 ‘12 =—(-2-4)=6
Ayy = (—1)%%2 _21 _12 =(-14+4)=3
Ay =280 A =—+a=-6
A= (D T =4+ =6
A= (- o =-@+a=-6
Agz= (-1 |72 Y =(-1+4)=3
1 -2
Adjoint of the matrix A is given by
All A21 A31
adjA = |A12 Az Az
A13 A23 A33
3 6 6
=|1-6 3 -6
6 —6 3
Now,
-1 -2 -2
Al=|2 1 -2
2 -2 1

= —1(1-4)+2(2+4) - 2(—4-2)
= —(=3) +2(6) — 2(-6)

=3+12+12=127

Yo

Yo

Yo
Yo
Yo
Yo
Yo
Yo
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A- (adjp) =

2 1
[ 2 =2
3+ 12+ 12
=|-6—6+12
-6+ 12—6

-1 -2 -2
-2
1

—-6—6+12
12+ 3+ 12
12-6—-6

-3 6 6
[EE
-6 -6 3

—-6+12-6
12-6—-6
12+12+3

[27
=0
L 0

0
27
0

0
0
27

1 0 0
2710 1 O

0 0 1

Ya

= 2713 = |A|l; Hence proved.

Yo

35.

Given that,

dy/dt =cost

d2
dt?

dx .
— = —sint+
dt tant

= —sint +
sin 2

d dy/dt
Now, dy _ dy/at _

y =sint

[dif ferentiate w.r.t. t] ... (i)

£y _ —sint [dif ferentiate w.r.t. t]

t St
2 sins cos5

w 2sina cosa = sin 2a]

X3

—sint + cosect

cost

dx dx/dt " cosect—sint

[using Egs. (i) and (ii)]

cost ) sint - cost

— . sin
1 — sin?t cos’t

dx

Yo

Yo

Yo

Yo
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2 i(ﬂ) ;
d<y d(dy)_dx dx) sec“t

dx?  dx\dx dx  cosect — sint
dt
2 .
sec?t - sint 5
= ———— = sec’t- tant
cos?t
d?y T T
— o3 _ _
[@]t=E—S€C Z't(lﬂz—Z\/EXl —2\/5

(OR)

Given,

2
{x t3x+axs1l o giferentiableat x = /.

bx+2,x>1

LF(1) = RF(1) .... (i)

f(1-h)—f(1)

Here, Lf'(1) = limy,_ —

(1-h)?2+3(1—h)+a—(4+a) .’ 1+h?-2h+3-3h+a—-4—a
m

= lim =u
h-0 —h h-0

_ 2 =5h
T

and

oo f(1+h)—f(1)
RE(D) = lim———

b(1+h)+2—(4+a)
_h—>0 h

b+bh+2—-—4—a
= lim
h-0 h

b—a—2=0 ... (i)

—h

Ye

Yo

Yo
Yo

Yo
Yo

Yo

Yo

Yo
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Now,

Rf(1) = lim% =limb=">
h-0 h h-0
From Eq. (i), we have
Lf(1) =Rf (1) =5 =b
Now, on substitutingb = 5 in Eq. (ii), we get
5—-a—-2=0=>=>a=3

Hence,a =3 and b = 5.

Ye

Section E

36.

(i) Number of relations s equal to the number of subsets of the set B x G = 2"(B*®
— 2n(B)Xn(G) — 23><2 — 26

(Where n(A) denotes the number of the elementsin the finite set A)
(if) Smallest Equivalencerelation on G is{(g1,91 ), (92, 92)}

(iii) (a) (A) reflexive but not symmetric =
{(b1,by ), (by, by ), (by, by ), (bz,by), (b3, b3), (bz, b3 )}
So the minimum number of elements to be added are
(blp bl)' (bZ' bZ)' (b3' b3)! (bZ' b3)

{Note: it can be any one of the pair from, (b3, b,), (by, bs3), (b3, b;) in place of (b,, b3) also }
(B) reflexive and symmetric but not transitive =

{(bl; bZ)i (bZI bl); (bl; bl): (bZ' bZ)' (b3' b3)' (bZ' b3)r (b3! bZ)}

So the minimum number of elementsto be added are

(bl; bl): (bZJ bZ)) (b3' b3)' (bZ' b3)r (b3' bZ)

OR (iii) (b) One-one and onto function

X2
x? =4y lety = f(x) = T

Let x;,x, € [0,207/2]

Yo

Yo

Yo

Yo
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x12  x?
suchthat f(xy) = f(xz) = =— ==~
= X1 2 — X2 2 = (x1 _XZ)(xl +x2) =0=> X1 = Xy aS X1,Xy € [0’20\/5]

-~ fisone-one function
Now, 0 <y < 200 hence the value of y is non-negative

and f(2Vy) = y
=~ for any arbitrary y € [0,200]

, the pre-image of y existsin [0,20/2]

hence f is onto function.

37.

Sincerateis proportional to the square of the amount of the first substance present at any time
t, we are led to the differential equation

—~ = k0O?
dt Q

The differential equation is separable. Separating the variables and integrating, we obtain
dQ
| G=]
and
!_ kt +C
o

Therefore,

Now, Q = 50 when t = 0, therefore, 50 = —éandC ==

Therefore,

SinceQ = 10 whent = 1,

10<k 1)— L10K— = —1,10k = —142=—2 k = -2 =
s0) — 7 5T T s T 50

Yo

Yo
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Therefore, Q(t) = it;]

25750

150
C4t+ 1 4+ 1
50

and

50
Q) = I 5.56 grams

Thevalues of [ at corner points are given below.

Corner Points Z=30x+42y
C(10,0) Z=30x10+0=300
P(2,4) Z=30x2+42x4=228
B(0,8) Z=0+42%x8=336

From table, the minimum value of Z is 228 . Asthe feasible region is unbounded, therefore
228 may or may not be the minimum value of (1. For this, we draw a dotted graph of the
inequality 30x + 42y < 228 and check graph of the inequality plane has point in common
with the feasible region or not.

It can seen that the feasible region has no common point with 30x + 42y < 228. Hence, the
minimum cost Rs. 38, whenx = 2andy = 4.

Ya

Yo

Yo

Yo

Yo

Yo
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38. Consider the following events

E; = The policy holder is accident prone

E, = The policy holder is not accident prone
E = The new policy holder has an accident
within a year of purchasing a policy.

20
P(Ey) = 100
and

80
P(E;) = 100
P(E) =0.6 =

E) 10

and

P(E) = P(E,;) X P(E/E;) + P(E;) X P(E/E3)

20 6 80 2
=—X— 4+ —X —

100 10 100 10
280 7

~ 1000 25
(ii) By Bayes’ theorem,

P(E1) X P(E/E,)

P(El/E)= P(E)
20 6 3
_ 100710 =§=
a A
25 25

N w

Ya
Ya
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KENDRIYA VIDYALAYA SANGATHAN: HYDERABAD REGION
MODEL QUESTION PAPER - 8 (2025 - 26)

SUBJECT: MATHEMATICS (041)
MARKING SCHEME

Q.No ANSWERS Marks
SECTION — A (1 x 20 = 20)
1 A M
2 C M
3 B M
4 C M
5 D M
6 C M
7 C M
8 B M
9 |A M
10 |B M
1 |A M
2 |D M
13 |D M
14 |D M
15 |C M
16 |B M
17 | A M
18 | C M
19 |B M
20 |A M

SECTION B (2 x 5 =10)

(This section comprises of 5 very short answer (VSA) type questions of 2 marks each.)

Differentiating both side w.r.t to y we get
2sinycosy — sinxy (yZ—i + x) =0
i

Given x = 1,y:Z

2L | Given f(x)=sin™(x*-4) IM
—1<x*-4<1
3<x*<5 12M
Xe [_\/g, _@]u[\@,\/g] 1/2M
Domain of f(X) is [—\/g, —\/é] u[\/é, \/§:|
Range ‘:1 Z}

17272
22 | Given sin?y + cosxy = K 1M
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1 1 1 (m dx
ZX\/—EX\/—E—\/—E(ZXd—y+1)—O

1 (m  dx M
1=5(Gx5+1)
4 dx
V2-1);=1
.4y _ m(y2+1)
Tax T 4
23 f(x)=2+43x-x3
f'(x)=3-3x2=3(1+x)(1-x) IM
for decreasing f’(x )<0
fis decreasing in (-o0,-1]U[1,00) IM
(OR)
f(x)=x3-18x2+96x
f’(x) =3x2-36x +96
= 3(x 2-12x+32)
£(x) = 3(x -4) (x - 8)
£'(x) = 0= x=4 , 8 € [0,9]
f(4) = 4% 18(4)*+96(4)
= 64- 288+384 M
=160
£(8) = 8- 18(8)2+96(8)
=522-1152+768
=128
£(9) = 9-18X9+96x9
=729-1458+864
=135 M
f(0) =0. Minimum value of f(x ) is 0.
24 | Givenvectorsd =i —jandb =1+k
o _ a%
cosf =g IM
_ =D+ R
cosf = NeEEMEn
cosf =% IM
T
s~ 0= 3 _
25 | Here |d| =\/§,|&Xb| =2 IM
- =2 > 7 - =2
As|dx b| + (d.b)* = |d|?*|p| M
2 2,2
(V2) +1=(V3) |p]
—,2
b =1
|b| =1 1/2M
(OR)
Given diagonals @ = 4i —j — 3k and b = —2i +j — 2k
Area of parallelogram = = |a x b |
2 - 1M
T Tk
2|4 -1 3 1/2M
-2 1 =2
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= |5t + 14] + 2k|
= 15/2 sq.units

SECTION C (3x6 =18)
(This section comprises of 6 short answer (SA) type questions of 3 marks each.

26

Z—Z = (2 + cosO)(4cosB) — 4sinfb.(—sinf) 2+cosbd2 —1
= 8c0s0 + 4c0s?0 + 4sin?0 — (2 + COSO)? ... (2+co0sb )2
_ 8C0SO+4C0SH2+4sin? 6—(2+c0s6)?

(2+co0s6)?
__4cosf-cos?0

(2+c0s6)?
dy _ cosO(4—cos0)

dé (2+cos§)z ————— ()
In [O,g]:> cos6>0
4- cosf =>+ve, (2+c0s0)2>0
Therefore Z—Z >0
__ 4sine
- 2+cos6

P . . . TT.
— O is increasing function in [0,5]

M

M

27

Let the side of square to be cut off be ‘x’ cm.
Length of box [ = 45-2x, breadth b = 24-2x, height h = x cm
Volume v = [ bh
= (45-2x) (24-2x) x
=x (1080 -90x — 48x +4x?)
= 4x3-138x*+1080x
dv

—  =12x*-276x + 1080

dx
=12 (x3-23x+90)
=12 (x-18) (x-5)
T _0=>x=5x=18
dx )
x = 18 is not possible, at x =5, % <0
Length of side of square to be cut off is 5 cm.
(OR)
y =-x 3+3x 24+9x -27

Z_i’ = -3x 24+6x +9= slope of the curve.

Let f(x )=-3x 24+6x +9

f’(x)=-6x+6=-6(x-1)

f'(x)=0=>x=1.

f”(x) <0, the maximum slope of given curve is at x =1.
f(1)=-3(1)2+6(1)+9=12

IM

IM

M

IM

IM

M

28

Given require line is perpendicular to the lines f = y; = g,— =—=—
i j k
1 2 3

-3 2 5

dr’s=4i—14j+ 8k
drs=(2,-7,4)
cartesian equation line equation is %1 = y_—_73 = %
vector equation of line is # = —1 + 3] — 2k + u(= 21 — 7] + 4k)

d.r’s of line =

IM

IM

IM

29

dx
Let I=| =

Put x% = secd = 0 =sec”!

XZ

IM
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= 2 xdx = secB.tan 6 dO
1 ] secl.tanl

1]d9—19+6
2 2

P(E1)P(A/E1) +P(E;) P(A/E3)

2 ) secO tanf 2M
= %sec‘l(xz) +C
(OR) M
_ g vcosxdx
Letl = f“ = = I oserin (1)
T cos(Z+Z-x)dx
Then, by P, =2 (i) M
6 \/cos( +——x) Jsin(§+g—x)
_ g vsinx
= Emwmd ....(2) IM
Adding (1) and (2), we get
21 = [ dx = [x]3 =Z-Z=I Hencel ==
s - 3 6 6 12
6
30 The feasible region determined by the constraints,
x + 2y 2100,2x —y<0,2x +y <200,x,y = 0is as shown M
The corner points of feasible region are
A(0, 50), B(20, 40), C(50,100) and D(0, | 1M
200)
The value of Z at these corner points as
follows
Corner points Value of the objective function M
Z=x+2y
A(0, 50) 100
B(20, 40) 100
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
A(0,50) and (20,40).
31 Let E; = Selecting Box -1 M
E; = Selecting Box - II
P(E1) =5, P(E2) =5
A = getting a red ball from the selected box IM
p(i) =3_1 IM
E.) 9 3 1M
A _ 5 1
P(E) =53
By using Baye s theorem.
p(E2) - P(E;)P(A/E,)
Al - lM
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(OR)

Let B and b represent elder and younger boy child,
Also, G and g represent elder and younger girl child.
If a family has two children, then all possible cases
are
S = {Bb, Bqg, Gq, Gb}
~n(S)=4
Let us define event A : Both children are girls, then A
={Gg} = n(A) =1
(i) Let E4 : The event that youngest child is a girl.
Then, E; = {Bg, Gg} and n(E,) = 2

.1

50 P(Bl)cms)z_z_
ns) 4 2

and ANE, ={Gg} = nANE,)=1
_MANE) _1

ANE,))=
so P(ANE,)) "o =
Now.p(i)mmmgwu
E, P(E,) 3/2 2

*. Required probability = lz

IM
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(ii) Let E;: The event that atleast one is girl
Then, E; = {Eg, Gg, Gb} = n(E;) =
nEy _3

SO P(Ez’
4

and (ANE, = {Gg)
= n(ANE, =1

!
!

so PANE)

Now, P A _PANEY) 1/4 1
El P(E3> 3/4 3

*. Required probability =

W | -

SECTION D (5x 4 =20)
(This section comprises of 4 long answer (LA) type questions of 5 marks each)

32

2 -3 5
GivenA=1|3 2 —4
1 1 =2
Al =2(-4+4)+3(-6+4)+53-2)=-1
0 -1 2
adj(A) =2 -9 23]
1 -5 13
A1 IAlad](A)
0o 1 -2
A‘1=[—2 9 —23]
-1 5 -13

Again given system of equations 2x — 3y + 5z =11, 3x+2y —4z=-5x+y —
2z= -3

Writing the above equations in matrix form AX =B

11

AX=B=>X=A4"1B

-k

Hencex=1,y=2,z=3

-23
—-13

(OR)

IM

2M

2M

IM
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1 3 2
GivenA=|2 0 —1]
1 2 3
1 3 27101 3 2
A2=A.A:20—1”20—1]
1 2 31il1 2 3
9 7 5
=1 4 1
8 9 9
9 7 511 3 2
A3:A2.A=141”20—1]
8 9 9ll1 2 3
28 37 26
={10 5 1
35 42 34

So, by taking L.H.S:
28 37 26 9 7 5 1 3 2
A3—4A2—3A+111=[10 5 1]—4[1 4 1]—3[2 0 -1
35 42 34 8 9 9 1 2 3
1 0 0
11[0 1 0]

0 01
[OOO

+

0 0 O
0 0 O

Hence A3 — 442 —3A+ 111 =0

Now, by multiplying the above equation by A1
AT1AR — 447142 - 3471A+ 1147 =0

11471 =44+ 31 — A2

1 3 2 1 0 0 9 7 5
1147 =42 0 -1|+3|0 1 of[—|1 4 1
1 2 3 0 0 1 8 9 9
1[-2 8 6
A"1=H[10 -1 —2]
-1 2 6
33 Giveny = x*
Taking log on both sides
Logy=xlogx
Differentiating both side w.r.t x. we get
1dy _ 1 i
ydx—xxx+logx .......... (1)
d—y=y(1+logx)

dx
Again Differentiating both side w.r.t x. we get

da? 1 d
—yzy(;)+ (1 +logx)£

dx?
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d?y 1

L=y (3)+3 22 (from (i)

dx? x ydx dx
@y 1 (ar\2 _y _ 2M
dxz y (dx) x 0
34 Wehave£+y—2=1
25 16 , ,
Here,a = +5and b = i4and%= 1—:—2
2 _ _ % 1M
>y =16(1-%)
— [ _ 2
=Y = |3 (25 — x2?)
4
= E\/ (52 - xz)
- IM
(.4
AR o D
T eSS
(51, -4} e s
\ ;'5- ?'v '
v,
Thus the area of the shaded region
=22 [ VS —xZdx =2.2 [7V5T—x7 dx 2M
o 8[x T 57 4 Pgin-1 %
—2.5[2 54 —x%+ > sin 5]0
9 8[3yez 5z 4 P in-15__25
—2.5[2 5 5+251n . 0 2.0]
8[25 m
=253 M
= 20w sq.units
35 | #=(31+2]—4k)+A(1 + 2j + 2k) and 7 = (51 — J) + u(31 + 2j + 6k)
a,=30+2j— 4k, b, =1+ 2] + 2k
a, =51 —j,b, =31+ 2] + 6k
Shortest distance between the above lines = % IM
1 2
(@, —a,) = 21— 3j + 4k
o |t Tk N 1M
by Xb,=11 2 2|=81+0j—4k
3 2 6 M
|b, x b,| = V80
_ (21-3j+4k).(81+0j—4k) ™M
Now, S.D | T
-2 —o
V80
If Shortest distance is zero then the lines are intersecting
. (OR) . PL163)
Let Q is the foot of the perpendicular from P ‘ IM
Therefore, Qis (4 , 24 +1, 31 +2) i 2M
dr’sof PQis(4 — 1,24 —5,34 - 1) a
dr’sgivenis (1,2, 3) R (2.b.c) M
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. . . -1 -2
PQ is perpendicular to the line % =Y - = ZT, so we have

(A -D1+24 -52+34 —1)3=0

A=1so that Q=(13,5)

Using midpoint formula aTH = 1,% = 3,% =5=a=1,b=0,c=7
-~ image is (1,0,7)

Required distance PR = 21/13

1M

SECTION D (4 x 3 =12)

(This section comprises of 3 case-study/passage-based questions of 4 marks each with

subparts. The first two case study questions have three subparts (i), (ii), (iii) of marks 1, 1, 2

respectively. The third case study question has two subparts of 2 marks each)

Case Study-1

36

i Given f(x) =x?and f:N - R

f(1)=1,f2)=4,13)=9 ...... 1/2M
range of £ {1,4,9, ....} 1/2M
i f: N — N is given by,
f(x) =x 2
It is seen that for x, y €N, f(x) = f(y) @ x *=y?=>x=y. 12M
~fis injective 1/2M
iii f: R — R is given by,
f(x) =x?
It is seen that f(—1) =1, IM
f(1) =1 but—1 # 1.
=~ f'is not on-one. IM
(OR)
f: R — R is given by, f(x) = x?
let f(x) =y }ﬁ
x2=y
=7
Now,—2 € R. But, there does not exist any element x € R such that f(x) = x> =
2.
-~ fis not onto.
Case Study-2
37
i Tan 45°=~ = | == =r=h
[2=h2+r2 = r24r2 = 2r2
Il =~2r
Volume V =§ nr?h =§ Trixr = % mr3 M
1 Given % =-2 cm3/s.
V=l r3; w_1 3 2 dr
3 at 3 dt
2=mr2Z
dt M

=2=1 x2V2 ><2x/2><%
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—=—cm/s
dt 4w
111 S =nrl = nrv2r =V2nr?
L V2 x2xE =2 1 x 2% 22 x = M
ds dt dt 41
— =-2 cm?/sec
dt
(OR)
Givenl =4
12 =72+ h?
h* =8
VolumeV:%m‘Zh:%nx hthzénh?’ 1M
L= Inghe s 2 =qp2dd
at ~ 3 dt dt
>2-r8%
an -1 "
E = E cm/s
IM
Case Study- 3
38
1 If Tiki reaches college by bus 1 , the probability that she caught bus B is
4.2 IM
__ 73
—3.2 4_1
7757753
= Q
_ 1 M
19
ii The probability that she reaches college by bus 2
4 y 3 12
775 35 M
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KENDRIYA VIDYALAYA SANGATHAN: HYDERABAD REGION
MODEL QUESTION PAPER - 9 (2025 - 26)

SUBJECT: MATHEMATICS (041)
MARKING SCHEME

1.D 2.D

3.B

4.C 5.C 6.B 7. A 8.B

9. A

10. C

11.A | 12.B

13. A

14.C |15.D |16.A |17.C | 18.

19. B

20.D

-1 I -1 3
21. If cos(tan™" x) = sin (cot (Z))
Simplification of RHS = %

Im

For getting x = i%

1m

ant [z cos 25 (2]

=tan~! [2 cos (2 * g) ]

Im
T

4
Im

22. 2x+2xZ+2y+3y22 =0

Im

For getting Z—z =

Im

23. For getting % = 4mr? %

Im

For getting % =

Im

For writing A = xy and Z—': =Xx

Im
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(OR)
dx
_ 2x+2y
2x+3y?2

1

- cm/sec
(OR)

dy dx




Substitution of values and finding Z—': = 2 cm?/minute

1m
24. For getting sum and difference of vectors
1m
For getting required vector —21+4j—2k
1m
25. For writing formula for angle between two vectors
1m
For getting angle 6 = g
1m
(OR)
For finding cross product 51+ 10j+ 5k
1m
For writing area formula and finding modulus = 5V6

Im

26. For getting f'(x) = cotx
1m

For proving strictly increasing on (O,g)
1m

For proving strictly decreasing on (g, 00).

1m
27. For finding P'(x) and solving for x=21
1m For finding second derivative and confirmation of maxima

1m
For finding Maximum value=513

1m
sin® x+cos® x __ ¢ (sin® x +cos? x)(sin* x+cos* x—sin? x.cos? x)
28. f sin? x.cos?x X = f sin? x.cos? x
1m
=[(Sec’x — 1+ cot’x — 1 —1)dx
1m

= tanx — cotx — 3x + ¢
1m
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(OR)

- sinx+cosx
For rewriting [ SXteost)

Vsinx.cosx
1m
For taking substitution sinx — cosx = t and rewriting the integration as
dt
V2 q=
1m

Evaluating and getting answer v2sin~!(sin x — cos x) + ¢
1m

29. For writing |d| = |b|=1¢|=1& (@+b+¢).(@+b+&) =0
1m
For writing 2(d. b +5.¢ + &.d)=— (1al? + |B| +121?)
Im

For getting d.b + b.¢ + ¢.d

N w

1m
(OR)
For finding cross product and writing required vector )/(32 i—Jj+5 E)

1m
For getting y = g
1m
For getting vector 2(32 i—J+5 E)
1m
30. For getting and shading feasible region
1m
For getting corner points of the feasible region
(15,0), (40,0),(4,18),(6,12)
1m
Zmin =240 atx=6,y = 12
1m
31. (i) The probability that India wins the second match after
losing the first one is 0.3.
1m
(ii) The probability that India loses the third match after losing the

first two matches is 0.7. (Since the probability of winning the next
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match after a loss is 0.3, the probability of losing is complementary,
whichis 1-0.3=0.7))

1m

(iii) The probability that India loses the first two matches is the product
of the probabilities of losing the first match and then losing the

second match, which is 0.4 * 0.7 = 0.28.

Im

0o 1 -2
32. For findinging A™! = (—2 9 —23>
-1 5 -13

2m
For expressing given system of equations in matrix equation
1m
For gettingx =1,y = 2,z = 3.
2m
(OR)
For finding AB=6I
1m
For writing given equation as matrix equation
1m
For writing X = A™'B
1m
For substituting matrices
1m
For solvingx =2,y =-1,z=14
1m
33. For finding derivative of (tanx)c°t*
2m
For finding derivative of (cotx)!*™*

2m
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For finding % = (tanx)“°™ (cot? x .sec?x — log(tanx) . cosec?x) +
(cotx)t¥*(— tan? x. cosec®x + log(cotx).sec? x)
34. For writing Area = fos V25 — x%dx
1m
For evaluating integration
2m

For substitution of limits

1m
. . . 251 .
Simplification, area —, Square units

1m
(OR)
For rough shape of the curve

Im

For applying symmetry and writing integral 4 fosgw/64 —y?dy
2m

For evaluating integral and final answer 40n

2m
35. For finding Foot of the perpendicular (g,%,%)
3m
For finding imabe (— 2,8—5,&)
21’21’ 21
Im

. . . . 131
For finding distance from origin o

Im

36. (i) 0.44
Im
(ii) 0.38
Im
(i) +

2m
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37.

38.

oo 24
(11i) P
2m

(i) For getting area= %x a? — x?

1m

(ii) For critical point x = %

1m

(iiij)For the values of x less than % and close to % , Z—i > 0 and
For the values of x greater than % and close to % , 3—2 <0

2m
(OR)
(iiij)For proving ZZT': < 0, and concluding
2m
R, is reflexive, symmetric and Transitive.
2m
R, is only symmetric.

2m
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KENDRIYA VIDYALAYA SANGATHAN: HYDERABAD REGION
MODEL QUESTION PAPER - 10 (2025 - 26)
SUBJECT: MATHEMATICS (041)

MARKING SCHEME

Instruction:

All alternative methods are accepted and marks will be given according to the

procedure.

MARKING SCHEME:

1 2 3 5 6 7 8 9 10
a b a C d C b a b b
11 12 13 14 15 16 17 18 19 20
b a d a a d b b c a
Q. No Value points Marks | Tota
Marks
21 For finding 1irr% fx)=7 M 2M
X—
Sincef iscontinuos, }Ci_rg fx) =£(2) 15 M
For writing k =2 “BM
OR
For writing, &y _ __ ysinxy M
dx sin2y—xsinxy
dy i
@ yor = 375D 1M
X/ x=1, y=7 4(\/5— 1)
2 |\(@+b+&).(@+b+E)=0 2M
— 7 = 2
@+ b+¢ =0
—, 2 —_ e d 1/2 M
2+ |b| +IC1?+2(@.b +b.C+ éa)=0
LM
49+576+625+2(7.b +b.C+ @) =0
For simplifying and writing,
o M
(@b +b.C+ éa)=-625
23 Let X be the random variable representing the defective bulbs | ¥2 M 2M
andX =0,1,2 M
28 16 1 2
PX=0)=_,PX=1)= 2, PX=2)=_
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24 y = (sin"1x)? 2M
dy 2sin™'x
dx  V1—x2
p M
V1 — 22— 2sintx
dx
D.w.r.tx
Negpe d?y x dy 2
[e— x —
dx* 1—xZdx 1—x2 1M
d’y dy
1-x%) —=2—-x——-2=0 Yo
A =x% dx? Fdx M
OR
Lety = x5
Applying log on both sides y
2
logy = sinx logx M
D.w.rt. x
ldy l 4 sinx M
Sdx cosx logx + —
dy sinx
i (cosx logx + T)
dy s ( ] sinx)
Friakd cosx ogx+7 o M
25 Let tanx =t 2M
D.w.r.t. x
sec’?x dx = dt 72M
f( tan? x sec* x) dx = f tan? x sec? x sec®x dx
:ftz (1+ t?)dt %M
= f(t2 + t*)dt
t3 tS 1/2
sty te M
tan®x  tan®x
= 3 + 5 +c M
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26 a 3M
1 — tani
Forshowing, [+A= a 15 M
tan— 1
2
1 a
For showing, o 1 tan= 15 M
—tan= 1
2
1 — tamg 1M
cosa —sina 2
(1= 4) (sina cosa)= a
tanE 1
LM
Therefore, [, 4 _ (I —A4) (cgs a —sin a)
sina cosa
27 f(x) =3x*+4x3 —12x? + 12 Y | 3M
f(x) = 12x3 4+ 12x* — 24x M
= 12x(x —1)(x + 2) ”
2
Takef'(x) =0 M
12x(x — 1)(x + 2)=0
x=-2,01 %BM
For showing local maxima at x=0 and local maximum value
of f=f(0) =12 %M
For showing local minimaat x= -2 and f(-2) =20 and loca
minimum at x=1 and f(1)=7 M
OR
Let r be theradius, h be the height and V be the volume of the
cone.
dv
i 12cm3/s
1 %M
h = or i.e,r = 6h
Volume of thecone=V = énrzh 7M
For writing, V = 12mh3 s
dv dh M
= 220
7t 36mh It
LM
. dn _ 1
For writing, Pl 1
M
(dh) B 1
at)r_, ~ a8
LM
28 LM 3M

d
Let 5x +3 = Aa(x2+4x+10)+B
For finding A=5/2and B = -7

103|Page




For finding integral as “BM
5vVx% +4x + 10 — 7log |(x +2)+x%+4x + 10| +c
2M
OR
Let sinx =t
cosx dx = dt
CoSX dx = f M
(1 + sinx)(2 + sinx) Q+)2+1)
1 A B M
t =
A+0DC+0 1+c 2+¢ o
For finding, A= -1, B=1 2
For finding integral as 1M
o | - smx|
8 1 —sinx 1M
29 iting & N A 3M
For writing, -~ + 2xy = L)
1 Ya
Here, P(X) (1+x2) and Q(X) = (1_'_7)2 M
I.F = elp®ax — plog(1+x?) — (1 + x?) LM
For writing general solution:y(1 + x?) = tan"1x + ¢ %M
T %3
wheny =0,x =1, C——Z M
M

The particular solutionis y(1 + x*) = tan™*x -7
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Therefore, f isbijective

30 Letd = A@XDb) YoM 3M
M@Xb) = A(32i — j — 14k) M
Givenc.d = 21

. L. 5
For smplifying, A = =
P )i d 3 ; R M
Therefore, d = A(a’Xb ) = (321 — J — 14k)
7
- 1 ~
d=§(1602—5j—70k) M
OR
For writing, 1M
AB = i+2j—3k,  AC = O+ 4j+ 3k, "
|Aﬁ?)ﬂ)€ E—6z—3]+4k "y
Area.of triangle = |AB X AC |
G . 7~M
= T square units

31 For correct graph 1% M 3M
The corner points of the feasible region are (0, 11/2), (8/3, 0), %
and (2, 1/2) M 1M
For finding Min Z = 10 at the point (2, %)

32 For showing reflexive M 5M
For showing symmetric M
For showing transitive 2M
Therefore, R is equivalence relation M

OR
For showing f is one- one 2 M
For showing f is onto 2M 1M
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33 — (F_Xtanx M 5M
let I'= fO secx+tanx (1) ?
a M
Apply formula [ f(x)dx = f(a — x)dx
_ T ttanx— x tan x 1M
Then! = [T 2)
Add (1) and (2) we get
[ = Tlfj:[ tan x 1M
~ 2 ) secx + tanx
0
=3 (- ) )
) 1+ sinx x
0
For finding integral, Z ( — 2) M
34 For rough sketch M 5M
Giveny? = 4x andthelinesx=0andx =3
The point of intersection of y? = 4x andx =3 are
(3,2V3) and (3, —2vV3) 1M
Required area= A = f03 2v/x dx M
2 3
=23 (x3/2)0 1M
= 8+/3 square units M
35 For writing the vectors d,, by, d,and b, from given lines. M SM
For finding b, X b, = 21 + 3j — 13k M
|b,X b, = V182
d, — dy = =20+ 3+ 2k 2M
For writing S. D formula "y
- _-21 2
For writing S. D = Ner 1M
1M
OR
For showing lines are intersecting
Thepoint onfirstlineisP=(34 -1, 54 —3,71—5) oM
The point on second lineisQ = (54 + 21, 34+ 4,51+ 6) 1M
For intersecting,
(31—1, 54 —3,74—5) = (51 + 21, 31+ 4,51 + 6) YoM
For finding A = £ and p = _=
. 2 2 LM
Finding the point of intersection M
36 () 4x + 5y + 2z = 8700, M 4aM

3x + 4y+ 5z =8500,
X +y + 2 =2200
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When the doctor arrives late, the probability that he comes by
scooter = 1/18

-1 -3 17 M
(i)  forfinding adjA = | 2 2 -14
-1 1 1
(@iii)  for finding x= 800, y =900, z =500 2M
OR
for verifying, A.adjA = |A|l
37 . 28-x\2  x2 M 4M
(M) Alx) = 7T( 2m ) 16
i, x-28 X M
(i) —+
_ 112 M
@) x= ywos
OR
Total areaisminimum at x = %
38 (i) By applying Baye’s theorem, 4M
When the doctor arrives late, the probability that he comes by
L 2M
tran=1/2
(i) By applying Baye’s theorem, M
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KENDRIYA VIDYALAYA SANGATHAN: HYDERABAD REGION

MODEL QUESTION PAPER - 11 (2025 - 26)
SUBJECT: MATHEMATICS (041)
MARKING SCHEME

11TA|l2|C|3|D|4|/A|5|C|6|C|7|D|8|B|9|C]|10
M| D|12|B |13| B |14|C |15/ D |16 | C |17, B |18 | B |19 A |20
Q.No Value Points Marks
21 2tan"1(cosx) = tan"1(2 cscx)
= tan~! zcosf = tan" (2 cscx) 72 M
2C0osx (1_CZOS x) 1/2 M
sin2x = sinx a2 M
= cosx = sinx .M
= X =T1/4
22 LHL=-A ™
RHL=5 .M
Continuos = LHL=RHL = A=-5 2M
OR
x = +/qSin™? t y = /acos‘lt
= xy = qsin~tt+cos™1t ™
—xy=+a/z 1M
Diff. w.r.t.x
xZ—z +y.1=0
Y
dx x
™
23 | Marginal Cost (MC) = == = 0.015x2 — 0.04x + 30 ™
When x = 3, MC = 0.015(3)%2 — 0.04(3) + 30 = 30.015 = 30.02 ™
nearly
OR
P=2(x+y)
dP/dt = 2(dx/dt + dy/dt)
= -2 cm/min
A=xXxy
™
dA/dt = x dy/dt + y dx/dt
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when x=8cm, y = 6 cm,

dA/dt = 2 cm/min ™M
24 |G@=2i+2j—5kandd=2i+j+3k
C=d+b=4i+3]—2k
¢l = V29 ™
- ™
¢=—mit+—f——k
29 29 29
25 |G=1-j+3kandb=21—-7j+k
187k
dxb=1[1 -1 3
2 =7 1
= 1(20) — j(—5) + k(-5) ™
= 20i + 5] — 5k
o 1M
Area of the parallelogram = |d x b| = V400 + 25 + 25 = V450 sq
units
26 Z—z—§+csc(§)=O,giventhaty=0whenx=1.
dy _y Y\ _
a=yesc(y)=0
Puty/x=v
™
dy v
o VT
Given DE becomes 1M
v+x@=v—cscv
dx
™M

= [ sinvdv = —fidx

= COS (y) =logx + ¢

X
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OR
d 2
xlogx.—dz +y= ;logx.

vy _2 1™
dx  xlogx  x2
I.LF. = e/ Pdx = |ogx
G.S. 1M
ylogx = foizlogxdx
) 1™
= ylogx = —;(1 +logx) + ¢
27 o1 __ 4 1M
y = 1+x  (2+x)2
T (1+x)(2+x)2
y is increasing if y’ > 0 then 1 + x > 0 then x > -1 M
Hence proved
OR
1M
f'(x) = cos x — sin x
f'(x) = 0 gives x = 11/4, 511/4
f'(x) > 0, if x € (0, T1/4) and (511/4, 21)
Therefore f is increasing on (0, 11/4) and (511/4, 21T)
f'(x) <0, if x € (11/4, 511/4)
Therefore f is decreasing on (11/4, 511/4)
28 I'= fO 1+sinx dx = 0 1+sinx dx
1M
fO 1+sinx dx —1
e 1M
ar= T[fo cos?x
1M

T 1 sinx
=7 — dx
fo (coszx coszx)

= nfon(seczx —secxtanx) dx
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=m(tanx —secx)j =21

= =1
OR 1™
Let sin™! x = t = x = sint = dx = cost dt
f(Sin"tx)?dx = [t?costdt ™
1™
= tzfcostdt— th sintdt
=t?sint —2 {t(— cost) — j(— cost) dt}
= t?sint + 2t cost —sint + ¢
29 N R s N AL
3_2p_2 3p_1_5 1M
-3 2p/7 2 3p/7 1 -5
Two lines are perpendicular = ataz + bib2+cic2 =0 ™
3p 2p _
=) +H(F) O+ @ED =0 1M
~24 2 _10=0
7 7
=p=-10
30 For correct graph
Points z=2x+ 3y 1™
(0, 0) 0
(7, 0) 14 1™
(6, 2) 18
(0, 5) 15 1™
Max Z=18 at x=6,y =2
31 Let E1, E2 and E3 be the events that boxes I, Il and Ill are
chosen, respectively.
Then P(E1)=P(E2)=P(E3)=1/3
Also, let A be the event that ‘the coin drawn is of gold’
P(A/E1) = P(a gold coin from bag |) = 2/2 =1
P(A/E1) = P(a gold coin from bag Il) =0
P(A/E1) = P(a gold coin from bag Ill) = V2 1M
1M
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Now, the probability that the other coin in the box is of gold = the
probability that gold coin is drawn from the box | = P(E1/A)

By Bayes' theorem, we know that

P(E1)P(A/E1)
P(E1/4) = A v
P(E1)P (ﬁ) + P(E2)P (ﬁ) + P(E3)P(A/E3)
=2/3 ™
32 9 7 5 ™
A2=11 4 1
8 9 9
28 37 26 M
A3 = (10 5 1 )
35 42 34
: 3 2 _ ™
For Showing A° —4A*-3A+117/=0
For finding A ! 2M
33 =_C0sy ™
cos(a+y)
diff. w.rt. y
d_x __ —cos(a+y)siny+cosysin(a+y) 2M
dy - cos?2(a+y)
dx _ sin(a+y-y) 1M
dy - cos2(a+y)
™
d_y _ sina
dx  cos2(a+y)
OR
ay _ 1 ™
dx  Vi-x2?
VI — x2 ay _ 1 ™M
dx
2M
V1I—x2y" —y' 1ix2 =0
1—-x%)y"—xy'=0 1M
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OR

34 For correct graph 17%2M
L 3 17%2M
Area = [?cosxdx + |[* cosx dx| + Jo cos x dx ’
= [sin x]g + [sinx]z7 + [sinx]g_ff 1M
2 2
1™
=1+2+1=4
OR
For graph
. ) 1™
T4l =1oy=+2VaZ—x2
a b
1™
ab
A= 4] —Va? —x*dx 1M
a
=2 [EVaZ =37 + Zsint ()] ™
2 0
1™
=T1ab
35 | ay=1-2j+3k a=1-j-k
by =—i+j—2k b, =i+2j—2k ™
a; —a, =] —4k, b, x b, =21 — 4 — 3k
(al - az). (b1 X bz) =8
. 1™
|b1 X b2| = m
1™
_ | @-a@).(bsxb2)| _ 8
36 (i) | R={(a, b)/|a-Db|isdivisible by 3 } 1M
(i) [{2,5,8,11,14,17, 20, 23, 26, 29} 1M
(i) |{3,6,9,12,15, 18, 21, 24, 27, 30} 2M
37() | 1/7x1/5=1/35 1M
(i) 1/7 x 4/5 + 6/7 x 115 = 2/7 1M
(iii) | 6/7 X 4/5 =24/35 2M
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1-24/35=11/35

38(i)

dx/dt = 300m/s
tan 6 = 1000/x
X =1000 cot 6

dx/dt = - 1000 csc?6 db /dt.

2M

(ii)

When x = 500,
Tan 6 =2
dx/dt = 1000 x 5/4 x do/dt
d 6/dt = -300/1250
= -6/25 rad/sec

2M
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MODEL QUESTION PAPER - 12 (2025 - 26)
SUBJECT: MATHEMATICS (041)

MARKING SCHEME

KENDRIYA VIDYALAYA SANGATHAN: HYDERABAD REGION

MARKING SCHEME :

1 2 3 4 5 6 7 8 9 10
b d a d d d b b c c
11 12 13 14 15 16 17 18 19 20
c d b c a C b a d a
Q.No Vadue points Marks Tota
Marks
21 1 1 T M 2M
A can be expressed as A = E(A+A )+§(A_A )
3 1/2 —=5/2
%(A+AT) = [ 1/2 -2 =2 [whichissymmetric Y2M
—-5/2 -2 2
) 0 -5/2 -3/2
2(a-A") = |52 0  —3 |whichi
~(A-AT) [ / which is skew oM
3/2 3 0
symmetric
22 Giveny =tan™! [2 cos (2 sin~! %)] 2M
| T
=tan"'[ 2cos (5)] M
M
=tan"1(1)
M
=
4
23 For showing L.H.L =10 “M 2M
For showing R.H.L =10
1
And £(2) = 10 1/2'\"
LHL = RHL = £(2) 72M
Hence, f is continuous at x=2 72M
OR
Atx =1, For showing L.H.D = 2 72 M1 7
For showingR.H.D =-1 M %
L.H.D #R.H.D M
M

Hence, f isnot derivable at x=1
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24

LetOP =2d+b and0Q =d — 3b

1X0Q—2X0P

1x0e-2x07

For simplifying and writing OR = 3d + 5b
OR

For writing section formula, OR =

Letd=1—j+3k b =20—7j+k

For finding, dXb = 20% + 5 — 5k

For finding, |@Xb| = 15v2

Hence, the area of the parallelogram is |@Xb| = 15v2 sq.
units

M

M

M

M
M

M

25

(1) P(the problem solved) = P(A U B)
=P(A) + P(B) — P(ANB)

=P(A)+ P(B) — P(4).P(B)
5

6

(i)  P(Exactly one of them solve theproblem)
=P(A).P(B')+ P(B).P(A")

2

2M

26

For correct graph including shading area

(0,&Q)

<,
(0,0) {E0,0] (120,0)

For writing al the corner points (30,30),(60,0) and
(120,0)of the feasible region and finding Z values at
those points

Max Z= 600 at every point on the line segment joining
(120, 0) and (40,40)

1M

M

M

3M

27

_ (7m/3 dx
Let] = fn’/6 STV e (1)

For applying formula, f; f(x)dx =f(a+b—x)dx
For writing, I = f://; 1+\‘;:0v

_ (/3 Atanx

= fn/6 w1 TIPS (2)

M

M

3M
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By adding (1) and (2) and for getting, 21 = [/ dx

For finding definiteintegral, I = % M
OR 2M
M
3
I:f [lx—1]+ |x — 2]] dx
1
2 3
=[x =11+ x=2[ldx + [J[lx— 1]+ |x—2[] dx
= [Jx— 1D - (x—2dx+ [[(x—1)+ (x—2) dx %M
= flzdx+ f23(2x—3) dx YoM
For integration and substituting upper and lower limits “BM
Simplification and for getting 3 1M
28 For writing integration by parts formula M 3M
By applying formula and simplifying, we get
2M
2x%-1 x
[xsin~txdx = ( " )sin‘lx +iVI-x?+C
29 Given (1 + x2)dy + 2xy dx = cotx dx M
dy _ cotx—2xy
dx ~ 1+x2
- dy 2xy __ cotx
Forwriting, -~ + —5 =T M
Comparing with Z—z +p(x)y = Q(x)
2x _ cotx M
1+x2 Q= 1+x2 ’
2x
|F=elpax = oJinz =1 4 2 2M
The general solutionisy.l.F = [ Q.IF dx + ¢ M
(1+x2).y =log |sinx| + ¢
OR
dy = xy
e R (1)
Forsubstitutingin(l),y=vxandZ—z=v+x% 72M
. g . . v _ -v3 1
After simplification for getting, x — = — 2M
2 —
For writing, 1:: = 71dx M
After integrating on both sides, for getting
-1
m+l0gv= —loglx| + ¢ ™
After substituting v = , for getting
297 +loglyl = ¢ %M
30 For writing, @+ Ab = (2 — )i + (2 + 20)] + 3 + Dk M 3M

For writing, (d +4b).¢ =0
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For finding, —

dx? atcost

For simplifying and for getting A = 8 M
1'2M
31 f(x) = sinx +cosx, 0 <x <2m, 3M
f'(x) = cosx — sinx %M
For writing f'(x) =0 YaM
. . . T T 57 57 »m»M
For writing possible intervals, (O, Z) , ( Z’T) & (T' 2m) oM
f isstrictly increasing in (0,%)
f isstrictly decreasin 'n(ES—”) 7eM
isstrictly decreasingin{ -, 1
fisstrictly decreasing in (%”,Zn) ~2M
OR
Given f(x) = 2x3 — 15x%2 + 36x + 1
£'(x) = 6x2 — 30x + 36 = 6(x-2)(x-3) 7~M
f'(x) = 0 and getting x=2 and 3 1M
fQ1) =24, £(2) = 29, £(3) = 28 £(5) = 56 "y
The absolute maximum value is 56 1M
The absolute minimum valueis 24 1
LM
32 2 2 —4 1 -1 0 5M
A=|-4 2 —4|landB= (2 3 4]
2 -1 5 0o 1 2
BA = 61 M
4 12 2 -4
B_1 = g = g —4 2 —4 1M
2 -1 5
x—y=-5.2x+3y+4z=18andy + 2z =38
1 -1 0]x -5
2 3 4 [y =18 v2M
0 1 2Itz 8
xp 1 -1 0]7'[-5 M
[y] =12 3 4] [18]
z 0 1 2 8
L 2 2 —41[-5
= -4 2 —4||18
2 -1 5 8
[_1]
=| 4 1
) 1'2M
X=-1y=47=2
33 For finding, & = atcost M M
dt
— dy . M
For finding, - = atsint
For finding, % = a(cost — tsint) M
. . dzy .
For finding, —= = a(sint + tcost) 1M
d?y _ sec?t 1M
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OR
(cosx)? = (cosy)*
Apply logarithms on both sides
log(cosx)” = log(cosy)*

ylogcosx = xlogcosy M
Differentiate w.r.t ‘x” on both sides and simplifying then
(togeosx) 22 — y.tanx = (logcosy) - xtany. 22
0gcosx dx y.tanx = 0gcosy xtany. dx oM
For smplifying and writing
dy  logcosy + ytanx 2M
dx  logcosx + xtany
34 Let a, b, c arethe direction ratios of the required and passing 5M
through the point (1, 2,-4) then the line equation isxT_1 = ”
y-2 _ z+4 2
b ¢ M
Therequired line is perpendicular to both 7=
t+j—k+a(20—2j+k)and
#=21—j—3k+pu(l+2j + 2k)
Then2a—2b+c=0anda+2b+2c=0
Solving these equations, we get a=-2, b=-1and c= 2 2% M
The vector equation of lineis
7 = 1+2)— 4k + p(20 +j — 2k)
The Cartesian form of line equation is M
-1 -2 4
X _ y _ z+ 1M
2 -1 -2
OR
7=(8+30)i—(9+161)j+ (10 + 7Dk
7= (81—97+ 10k) + A(3T — 16 + 7k) d, =
(81—9j+ 10k) and b, = (3i— 16§+ 7k)
7 = (15i + 29j + 5k) + u(37 + 8j — 5k
@, =(15i+29j+ 5k)and b, = (37 +8j—5k) M
l_)} X liz = (241-36] + 72k) 1M
|b, xb, | =84 %M
i, —d, = (71+38j—5k
o p |0 xgz().(az 4 ) 72M
P T T By | M
_(241-36]+ 722.( 71—-38j-5k) o M
_ |168+1368—360|
- 84
— 1176
T 84
=14 units 1M
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35 For correct sketch M 5M
Givenéllipseis %2 + 3;—2 =1
Here, a=3 and b=2
For writing, y = %W M
Requiredarea=4f03§\/ — x2 M
_ 8,32
=3y 3Vo—x*
For applying formula, [ Va2 — x2 dx M
After smplification for getting, 6m square units M
36 (1) 64 M 4M
(i) 9 M
(i) B={( bybi), (b1, b)), (b2bl), (b2bz)}For|2M
checking equivaence relation
OR
f is not bijective because two elements of domain g, and g5
have same image b, in the codomain.
37 (iv) V=4x(x*—18x + 81) M 4M
(v) Z—ZanndZZTZ<0 M
(vi) x=3 M
OR
432 sg. units
38 @iii)  P(E1) =0.25 P(E/E1) = 4/15 4M
P(E2) = 0.35 P(E/E2) = 5/15
P(E3) = 0.40 P(E/E3) = 6/15
P(EVE) = P(E1) P(E/E1) / P(E)
=20/103 M
. E
(iv) i P (E_z)
= P(E1) P(E/E1) / P(E) + P(E2) P(E/E2) / P(E) + P(E3)P(E/E3) / P(E)
= P(E) / P(E) M
=1
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MODEL QUESTION PAPER - 13 (2025 - 26)
SUBJECT: MATHEMATICS (041)

MARKING SCHEME

KENDRIYA VIDYALAYA SANGATHAN: HYDERABAD REGION

1 2 3 4 5 6 7 8 9 10
B D B C
11 12 13 14 15 16 17 18 19 20
C C A A
Q.No Value points Marks | Tota
Marks
21 1 1 M 2M
A can be expressed as A = > (A + AT) + > (A - AT)
1/2 —5/2
%(A+AT) = [ 1/2 -2 =2 [whichissymmetric ¥%M
—5/2 -2 2
) 0 -52 -3/21
E(A—AT) = [5/2 0 -3 ]WthhISSkEW "y
3/2 3 0
symmetric
22 Giveny =tan™! [2 cos (2 sin™! %)] 2M
=tan"![2cos (g)] M
"M
=tan"1(1)
"M
— s
4
23 For showing L.H.L =10 M 2M
For showing R.H.L =10
And £(2) = 10 i/z'\"
LHL = RHL = £(2) M
Hence, f is continuous at x=2 ~M
OR
Atx =1, For showing L.H.D = 2 72M %
For showing R.H.D =-1 M %
L.HD=+#RH.D M
M

Hence, f isnot derivable at x=1
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24

LetOP =2d+b and0Q =d — 3b

1X0Q—2X0P

1x0e-2x07

For simplifying and writing OR = 3d + 5b
OR

For writing section formula, OR =

Letd=1—j+3k b =20—7j+k

For finding, dXb = 20% + 5 — 5k

For finding, |@Xb| = 15v2

Hence, the area of the parallelogram is |@Xb| = 15v2 sq.
units

M

M

M

M
M

M

25

(iii)  P(the problem solved) = P(A U B)
=P(A) + P(B) — P(ANB)

=P(A)+ P(B) — P(4).P(B)
5

6
(iv)  P(Exactly one of them solve theproblem)

= P(A).P(B") + P(B).P(4")

2

2M

26

For correct graph including shading area

(0,&Q)

<,
(0,0) {E0,0] (120,0)

For writing al the corner points (30,30),(60,0) and
(120,0)of the feasible region and finding Z values at
those points

Max Z= 600 at every point on the line segment joining
(120, 0) and (40,40)

1M

M

M

3M

27

_ (7m/3 dx
Let] = fn’/6 STV e (1)

For applying formula, f; f(x)dx =f(a+b—x)dx
For writing, I = f://; 1+\‘;:0v

_ (/3 Atanx

= fn/6 w1 TIPS (2)

M

M

3M
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By adding (1) and (2) and for getting, 21 = [/ dx

For finding definiteintegral, I = % M
OR 2M
M
3
I:f [lx—1]+ |x — 2]] dx
1
2 3
=[x =11+ x=2[ldx + [J[lx— 1]+ |x—2[] dx
= [Jx— 1D - (x—2dx+ [[(x—1)+ (x—2) dx %M
= flzdx+ f23(2x—3) dx YoM
For integration and substituting upper and lower limits “BM
Simplification and for getting 3 1M
28 For writing integration by parts formula M 3M
By applying formula and simplifying, we get
2M
2x%-1 x
[xsin~txdx = ( " )sin‘lx +iVI-x?+C
29 Given (1 + x2)dy + 2xy dx = cotx dx M
dy _ cotx—2xy
dx ~ 1+x2
- dy 2xy __ cotx
Forwriting, -~ + —5 =T M
Comparing with Z—z +p(x)y = Q(x)
2x _ cotx M
1+x2 Q= 1+x2 ’
2x
|F=elpax = oJinz =1 4 2 2M
The general solutionisy.l.F = [ Q.IF dx + ¢ M
(1+x2).y =log |sinx| + ¢
OR
dy = xy
e R (1)
Forsubstitutingin(l),y=vxandZ—z=v+x% 72M
. g . . v _ -v3 1
After simplification for getting, x — = — 2M
2 —
For writing, 1:: = 71dx M
After integrating on both sides, for getting
-1
m+l0gv= —loglx| + ¢ ™
After substituting v = , for getting
297 +loglyl = ¢ %M
30 For writing, @+ Ab = (2 — )i + (2 + 20)] + 3 + Dk M 3M

For writing, (d +4b).¢ =0
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For finding, —

dx? atcost

For simplifying and for getting A = 8 M
1'2M
31 f(x) = sinx +cosx, 0 <x <2m, 3M
f'(x) = cosx — sinx %M
For writing f'(x) =0 YaM
. . . T T 57 57 »m»M
For writing possible intervals, (O, Z) , ( Z’T) & (T' 2m) oM
f isstrictly increasing in (0,%)
f isstrictly decreasin 'n(ES—”) 7eM
isstrictly decreasingin{ -, 1
fisstrictly decreasing in (%”,Zn) ~2M
OR
Given f(x) = 2x3 — 15x%2 + 36x + 1
£'(x) = 6x2 — 30x + 36 = 6(x-2)(x-3) 7~M
f'(x) = 0 and getting x=2 and 3 1M
fQ1) =24, £(2) = 29, £(3) = 28 £(5) = 56 "y
The absolute maximum value is 56 1M
The absolute minimum valueis 24 1
LM
32 2 2 —4 1 -1 0 5M
A=|-4 2 —4|landB= (2 3 4]
2 -1 5 0o 1 2
BA = 61 M
4 12 2 -4
B_1 = g = g —4 2 —4 1M
2 -1 5
x—y=-5.2x+3y+4z=18andy + 2z =38
1 -1 0]x -5
2 3 4 [y =18 v2M
0 1 2Itz 8
xp 1 -1 0]7'[-5 M
[y] =12 3 4] [18]
z 0 1 2 8
L 2 2 —41[-5
= -4 2 —4||18
2 -1 5 8
[_1]
=| 4 1
) 1'2M
X=-1y=47=2
33 For finding, & = atcost M M
dt
— dy . M
For finding, - = atsint
For finding, % = a(cost — tsint) M
. . dzy .
For finding, —= = a(sint + tcost) 1M
d?y _ sec?t 1M
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OR
(cosx)? = (cosy)*
Apply logarithms on both sides
log(cosx)” = log(cosy)*

ylogcosx = xlogcosy M
Differentiate w.r.t ‘x” on both sides and simplifying then
(togeosx) 22 — y.tanx = (logcosy) - xtany. 2
0gcosx dx y.tanx = 0gcosy xtany. dx oM
For smplifying and writing
dy  logcosy + ytanx 2M
dx  logcosx + xtany
34 Let a, b, c arethe direction ratios of the required and passing 5M
through the point (1, 2,-4) then the line equation isxT_1 = ”
y-2 _ z+4 2
b ¢ M
Therequired line is perpendicular to both 7=
t+j—k+a(20—2j+k)and
#=21—j—3k+pu(l+2j + 2k)
Then2a—2b+c=0anda+2b+2c=0
Solving these equations, we get a=-2, b=-1and c= 2 2% M
The vector equation of lineis
7 = 1+2)— 4k + p(20 +j — 2k)
The Cartesian form of line equation is M
-1 -2 4
X _ y _ z+ 1M
2 -1 -2
OR
7=(8+30)i—(9+161)j+ (10 + 7Dk
7= (81—97+ 10k) + A(3T — 16 + 7k) d, =
(81—9j+ 10k) and b, = (3i— 16§+ 7k)
7 = (15i + 29j + 5k) + u(37 + 8j — 5k
@, =(15i+29j+ 5k)and b, = (37 +8j—5k) M
l_)} X liz = (241-36] + 72k) 1M
|b, xb, | =84 %M
i, —d, = (71+38j—5k
o p |0 xgz().(az 4 ) 72M
P T T By | M
_(241-36]+ 722.( 71—-38j-5k) o M
_ |168+1368—360|
- 84
— 1176
T 84
=14 units 1M
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35 For correct sketch M 5M
Given ellipseis %2 + y; =1
Here, a=3 and b=2
For writing, y = §V9 — x? M
Required area=4f03§\/ — x2 1M
For applying formula, [ Va2 — x2 dx 1M
After smplification for getting, 6w square units 1M
36 (iv) 243 =212 M aMm
(V) Since, Sz and S3 have been assigned the same | 1M
judge ], the function is not one-one. Hence, it
is not bijective. oM
(vi)  There cannot exist any one-one function from
StoJas n(S) > n(J). Hence, the number of one-
one functions from Sto Jis 0.
OR
To make R1 reflexive and not symmetric we need to add the
following ordered pairs: (51,51),(52,52),(53,53),(54,54)
37 (vii) V=4x(x? — 18x + 81) M aM
2
wii) L =0and L <o M
dx dx
(ix) x=3 M
OR
432 sg. units
38 (V) P(E1) = 0.25 P(A/E1) = 4/15 4M
P(E;) = 0.35 P(A/E;) = 5/15
P(Es) = 0.40 P(A/Es) = 6/15
P(EV/A) = P(E1) P(A/Ey) / P(A)
=20/103 2M
. E;
(vi) Z’o’=1 P(Z
= P(E1) P(A/EL) / P(A) + P(E2) P(A/Ey) | P(A) +
P(E3)P(A/E3) / P(A) 2M
= P(A)/ P(A)
=1
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KENDRIYA VIDYALAYA SANGATHAN: HYDERABAD REGION
MODEL QUESTION PAPER - 14 (2025 - 26)

SUBJECT: MATHEMATICS (041)
MARKING SCHEME

1.B 2.B 3.C 4.C 5.D 6.D 7.C 8. A 9.B 10. A
11.A |12.C [13.C |14.A |15.B |16.B |17.B |18.B |19.A |20.A
21. Graph 1m
Domain: [—1,1] Yam - 4"
Range: [—%,g] Yam
22. For finding limit as % 1’2m
For finding k = 10 Y2 m
(OR)
For getting 2a+b=5 2m
For getting 10a+b=21 2m
For finding a=2 2m
For finding b=1 Yam

23. For finding % = (0.005)(3x%) — (0.02)(2x) + 30 =0.015(x?) — 0.04(x) + 30

Im

Marginal Cost= 30.015 = 30.02

24. For writing formula

For finding dot product =3

For finding modulus=v6

) 3
Final answer = —=
V6

For finding a + yb

For finding dot product = 8-y

For gettingy = 8
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(OR)

1m
Yo m
Yo m

Yam

Yam

Yo m
Yo m

1m




25. For writing formula Yam

For finding cross product 5i + j — 4k 1m
For finding modulus V42 Vs m
(OR)

For answering No 1m

For counter example 1m
26. For finding f'(x)=6x* — 6x — 36 Y m

Solving x = —2,3 Yom

For fining strictly increasing in (—oo,—2) U (3, ) Im

For finding strictly decreasing in (—2,3) 1m
27. For finding % = xiz lm

For finding % = % 1m

For finding % = 3.6 cm?/sec 1m
28. For writing structure of partial fractions ﬁ + beZ + xCT3 Yom

For finding a=1, b=-5, c=4 1% m

For finding solution: In|x -1 | -5n|x—=2|4+4lnlx—-3|+C 1m
(OR)
For writing formula foa f(x)dx = foa fla—x)dx

For getting I = [+log (1+t2anx) dx

T
4

For getting 21 = [

o log2 dx

For getting g log2
29.

For drawing graph with feasible region

1+1/2m
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30.

. T
|
| -

For getting corner points (0,0), (30,0), (20,30), (0,50)

For conclusion the maximum value of Z is 120 at the point (30,0)

For Line 1, the direction ratios are (3,-16,7).

For Line 2, the direction ratios are (3,8,-5).

Im

For finding cross product 24i + 36 j + 72k
1m
For finding vector and cartesian equations
x—1 y—-2 z+4
24 36 72
Vector equation: 7 = {+2j—4k + « (24i+ 36]+72 E)

Cartesian equation:

Im

(OR)

For writing Dr’s as —3,27p, 2and — 37p, 1,-5

31.

Applying condition for perpendicular of Dr’s

1m
For getting p = %

Im

For writing P(A°) = %,P(BC) = %

Im

The probability that the problem is solved: 2

Im
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The probability that exactly one of them solves the problem: %

1m
(OR)

The probability that the student reads neither Hindi nor English
newspapers: 0.20

1m

The probability that the student reads English newspaper given that

she reads Hindi newspaper: §
1m
The probability that the student reads Hindi newspaper given that

she reads English newspaper: 0.50

Im
. -6 17 13
32. For Evaluating A™! = |14 5 —8[ where |A| = 67
-15 9 -1

2m
Expressing equations in matrix equation form AX=B, and X = A™1B

. -6 17 131 [—4
Using A™! and multiplying po [ 14 5 —8] [ 2 ]
-15 9 -—-1l1111

1m

For findingx =3,y =-2,z=1
1m
33. For redefining function
1m
Proof of continuity at x=1 and x=2
2m
Proof of not differentiable at x=1 and x=2
2m
(OR)
For writing y = \/m

Im

1+V1+4sinx

For squaring and then solving for y = >

2m
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cosx

Finding Z—z =

Vivasine
2m
34. For correct graph lm
o A e Equation of circular table top x? + y? =

64 2m

Equation of the line y = x

Yam

3 G The line and circle intersect at
(4V2,442) % m

Area of shaded region
=fo4ﬁx dx + f48\/§\/64 — x?dx

1m
Evaluation of integration and substitution of limits
1
And final answer= 8mcm? Y2 m
35. Equation of the given line in standard form
Yam
Equation of the line parallel to L; & passing through (4,0, -5) is
Yam
Vector equation of Lines are Ly:7 = (Oi + 3]+ lAc) + A2+ 2j + k)

Ly:7 = (414 0j — 5k) + n(2i + 2 + k)

Im

Now,a, — a; = 41 — 3] — 6k
1% m

(@ —a)Xb=91—16]+ 14k ,b=V4+4+1=3
Im

Thus, distance between the lines is
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(a,—a;)xb| _ V81+256+196 _ V533

_ |
8.D.= = -

units

Im

(OR)

For finding line equation BC 7= —j+3k+ a(2i—2j—4k)
1m
For writing general point on the line BC (2, — (2A + 1), (3 — 44))
1m
For finding Dr’s of the line Perpendicular to BC and passing through
the point (1,8,4) are 1 —2A, 2A +9, 1 + 4A
1m
Finding A=— %
1m
Finding foot of perpendicular (— g,g, 19)
1m
36. (i) 212 = 4096

Im

(ii) 6% =36
1m
(iii)  (a) Neither symmetric nor transitive
(b) Not symmetric but transitive
2m
37. (i) P(A/E2)=0.04
1m
(i) PA) =P(E1).P(A/E1)+ P(E1).P(A/E1)+ P(E1).P(A/E1)=
=0.5x0.06+ 0.2x0.04+0.3x0.03=0.04

Im
(i) (a) =
(b) =
2m
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KENDRIYA VIDYALAYA SANGATHAN: HYDERABAD REGION
MODEL QUESTION PAPER - 15 (2025 - 26)
SUBJECT: MATHEMATICS (041)
MARKING SCHEME

Q.No ANS
: Marks
SECTION — A (1 x 20 = 20)

1 A 1M
2 D 1M
3 A 1M
4 C 1M
5 C 1M
6 A IM
7 B IM
8 D IM
9 D IM
10 A IM
11 B IM
12 C IM
13 D IM
14 B IM
15 B IM
16 B IM
17 D 1M
18 C 1M
19 A 1M
20 D 1M

SECTION B (2 x 5 =10)

(This section comprises of 5 very short answer (VSA) type questions of 2 marks each.)

21

sin™t (si n (%D +cos™(cosr)+tan (1)
=sin™® (sin(n —%D +cos™(cos)+tan ™ (tan / 4)
=sin™(sin(z/ 4))+cos™ (cosr)+tan™ (tan(7/ 4))
Vs T 3

=—+r+—=—
4 4 2

M

IM

22

sin(a+1)x+2sinx

x
f@x) = 2, x=0
\/1+lex—1’ x>0

Given fis continuous at X = o then

lim £(x) = lim f(x) = £(0)

IM
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. sin(a+1)x+2sinx . V1+bx—1
lim —————————— = lim =2
x—-0~ X x-0t X

at+3=b2=2

IM
a=-1,b=4
23 Volume of cone V = 1 nr2h, h=4 cm
. av ¥ 1 1/2M
leena = 12cm3/s, h= cer= 6h
V=2mr2h =2 x36h2xh= 127h3
Y~ 127302 M
dt
12 = 127 3x4x4x
I:487r@:>@:icm/s. M
dt  dt 48
(OR)
Surface area of balloon A = 4rr?, Given % = 2cmy/s.
r=8cm
aa  _ ar_,dr_ 1
E =47 2r. gt = a9t amr
_ r
2=4m. 2x.E M
Volume v = g rl
w_4 32,0 AT
gt 37‘[31‘.dt T -
Y — 47 x 8 X 8 Xx —— = 8cm’/s.
dt 4mX8
Volume of balloon is increasing at the rate of 8cm?/s.
IM
24 | Projection of @ on b = 4 units
b _ 4
b 1M
(Ai+]+4k)-(21+6j+3k) 4
VA+36+9 -
2A+6+12
7 4
A=5 IM
=2 =2
25 Consider|&+b| = |b|
- -2 - - -2
ld|? + |b| +2d-b=|b| 1M
G.d+2d.b=0
d.(d+2b)=0
- - T lM
~a Ll (a+2b)
(OR)
E=—i—2j—6l§and 1/2M
AC =1-3j—5k
Area of triangle ABC = % |E X Rl
1 i J k
P
=~ |-8t — 11] + 5k| M
1/2M
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= ; 210 sq.units

SECTION C (3 x 6 =18)
(This section comprises of 6 short answer (SA) type questions of 3 marks each.

26 f(x) = log (1(+x)) -
’ 1 2+x)2-2x.1 1 4
FO= o "z~ x @y
_ 4+x?+4x—4—4x M
T (2+%)2
=% ,x2>0 ,(24 x)2=> 0
=f"(x)=0
fis an increasing function on its domain IM
27 f'(x)=x3-3x2-10x + 24
=(x-2) (x-4)(x+3) IM
f’(x)=0=>x=-3,2,4.
M
fis strictly increasing on ( -3,2)U(4,)
fis strictly decreasing on (-0, -3) U (2,4) IM
(OR)
Given x+y=60, y= 60-x
f(x) = xy*
f(x) = x(60-x)? M
f1(x) = x.3 (60-x)* (-1) + (60-x)*.1
= (60-x)? (60-x-3x)
= (60-x)* (60-4x)
fl(x)=0 x=60,x=15
at x = 15, f'(x) < 0, f(x) has maximum M
x =15, y=60-x = 60-15=45
Two positive numbers are 15, 45
1M
28 x+3)3=(y-1)/5=(z+3)4
x+1)/1=(y-4)/1=(z-5)/2
The direction ratios of the first line are:
a1=3,b1=5,C1:4
The direction ratios of the second line are:
aw=1,b=1,¢c=2 IM
COSH = aj;az+biby+cicy
a12+b12+612\[a22+b22+622
16
cosf = NG
8v3
cosf = —
15
_1(8V3
6 = cos™! (1—5) M
29 _ x?
Let I = fm dx

X2

=|——Fdx

fx4—4x2+3x2—12

_f x2dx
x2(x2-4)+3(x2%2-4)
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_ fl 1M
) (x2-4)(x2+3)
xZ
Now, (x2-4)(x2+3)
t A N B
= =
t—4)(t+3) t—4 t+3
= t=A({t+3)+B(t—-4)
On comparing the coefficient of t on both sides, we get
= A+B=1
= 3A4—4B =0
= 3(1—-b)—4B=0
= 3—-3B—4B =0
= 7B =3
B 7
= = —
3
IfB=2thenA+3=1
A=1 3.2 M
= = _——_= =
7 7
x?2 4 3
(x2-4)(x2+3)  7(x2- 4) 7(x2+3)
I =—f o (Z)de+ f 2 (\/_)2 dx
2z 1 2 tan—1X
_7 221 |x+2 tan \/§+C
-1 V3. . -1%
= 7lo x+2| +Ltan ¢§+C
(OR)
X .
Let I = fo — ) ..(1) IM
m—X mn—X .
And = fo TS dx = fo ———dx ...(ii)
On adding Egs. (i) and (ii) we get
I = T[f 1+sinx lM
_ fn' (1-sinx)dx
- 0 (1+sinx)(1-sinx)
fn' (1-sinx)dx
- On' cos?x
=1 [, (sec® x — tanx. secx) dx
= nf:secz xdx—nfonsecxx.tanxdx M
= nt[tanx]§ — n[secx]§
= n[tanx — secx]§
= rr[tanx — secwt — tan0 — sec0]
2l =m[0+1-0+1]
= 21 =2m
: I=m
1M
30 | The feasible region determined by the constraints,
2X+4y<8,3X+ y<6,X+y<4,x>0,¥>0 is as shown
IM
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The corner points of feasible region are O(0, 0), A(0, 2)), B(8/5, 6/5) and C(2, 0)
The value of Z at these corner points as follows

IM
Corner points Value of the objective function
7 =2x+ 5y
0(0, 0) 0
A(0, 2) 10 IM
B(8/5, 6/5) 46/5
C(2,0) 4
Maximum value of Zis 10 atx =0,y =2
31 Let the events to be
Let E; = transferring a red ball from A to B
E; = transferring a black ball from A to B
A=Getting a red ball from bag B IM
P(E1) =7, P(E)) = ¢
A 1 A 1
PE) =3 P53
By using Baye s theorem. M
p (ﬂ) _ P(E1)P(A/E1)
A/ P(E\)P(A/E1) +P(E;) P(A/E)
13
__ 25 _ 9 M
T 1 3 2 1~ 73
2X5t5%3 P
(OR)
A fair coin and unbiased dice is tossed.
S={(H 1), (H,2), (H,3), (H 4), (H 5), (H,6), (T 1)(T, 2) (T, 3)(T, 4) (T, 5)(T,
6)}
n(s) =12
A = {(H,1)(H,2)(H,3)(H,4)(H,5)(H6)} M
n(A)=6
4 _6 _1
P(A) = ns) 12 2
B={(H,3)(3,T)}
n(B)=2
_nB_2 _1
P(B) = n(s) 12 6 IM
ANB = {(H,3)}
n(AnB) =1
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P(AﬂB) = W = e
=11 1
P(A) P(B) ; S X7
P(ANB) ==
P(ANB) =P(A) P(B)
These are independent events
SECTION D (5x 4 =20)
(This section comprises of 4 long answer (LA) type questions of 5 marks each)
32 1 -1 2 -2 0 1
A=f0 2 -=3|,B=|9 2 -3
3 =2 4 6 1 -2
1 -1 272 0 1 1 0 0
AB=[0 2 -=-3[[9 2 -3|=|0 1 o|=I M
3 =2 41le 1 =2 0 0 1
Thus, AB =1
B=A"1 o (1)
Givenx+3z=9,—-x+2y—2z=4,2x—-3y+4z= -3
Writing the equation in the matrix form we get
1 0 37 9
-1 2 =2 [y =14
2 -3 41tz -3 IM
ATX =¢C
X=AN"1c
X=BTC (from 1)
-2 9 61[9
X=|0 2 1 (|4
1 -3 -=211-3
X 0
-l
z 3
Thus,x=0,y=5,z=3 M
(OR)
Given equations can be written as
AX=B=>X=A4"1B
1
2 3 10 [’1‘] 4
WhereA=14 -6 5 ,X=3—/,B= 1]
6 9 =20 1 2
z IM
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|A] = 2(120 — 45) — 3 (- 80— 30) + 10(36 + 36) = 1200 % 0
A~1 exists
75 150 75
adj(A) = [110 —100 30 ]
72 0 24 IM
1
AT = |Alad](A)
L 75 150 75
=%[110 ~100 30 ] M
72 0 —-24
X=A"'B
75 150 75 1[4 1 600
X = 1200 110 —-100 30 ][1] = T()()[400]
72 0 —24112 240
1 1
[-] H
-t
113
1
HH
x=2,y=3,z=4
1M
33 Letx =sin4, y=sinB > A=sin"1x,B =sin"ly 1
cl=—x2+1—-y2=a(x—y)
= cosA + cos B = a(sinA — sin B)
) <A+B> (A—B) 5 <A+B) _ A—B) .
= =
cos (——)cos(—; acos|— sm( >
A—B
=>cot< )=a=>A—B=2cot‘1a 1
=>sin"!x —sin"ly =2cot™la 72
Differentiate both sides w.r.t x,
1 1 dy 0
Vi—x? |J1-—y2dx
dy _ [1-y?
= 1Y%
dx 1— x? ’
OR
o v
x = a(cos @ + logtan E)
s dx ind + 1 ,0 o 1
= d9_a( sin gsect 5 X5
tani
B - _ 1-sin*6 "
= a(=sin sin 9) = a( sin 6 )
9% _ 4 cotf cos 6 72
7 — @cotdcos
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Also,yzsin8=>2—}9’:c059 72
_dy tan® .
“dx  a
Differentiating w.r.t X,
d*y sec?6 y do
dx2 a dx 1
_sec®ftan6
= " |
d?y] T 2V2
—latl =—=—-
dx? 4  a?
34 Correct graph M
5 . -1
\\ : / R;:qulred area = [ 2+ |x+1])dx+ M
\\\ /’/ Jo,@ + |x + 1])dx
N y 4 _-1 3
S A =[,C-(x+Ddx+ [, 2+x+1dx
N =f__41(1 —x)dx + f_31(3 + x)dx
: _ (1—x)2]_1+_ (3+x)2]3 M
- 2 14 2 14
216228 IM
2 2 M
35 The general point on the line (34 — 2,24 — 1,24 + 3) is Q, from some A € R M
PQ=3v2 = (PQ)?=18= (31 —3)?>+ (24 —3)? + (21)? =18 IM
1702 —=30A=0=A=00r 1= M
o Y 66 43 111 M
Thus, the pointis Q(—2,—1,3) or Q(;,;,?)
(OR)
JAox _ 7y-14 273 JT7X _yTS 672 IM
L1'3_ 2 _zandl’zl'sa_l_s
Direction ratio’s of Lyis (-3, = 2)
Direction ratio’s of L,is (_73/1, 1,-5) M
Given lines are perpendicular to each other
32\ |, 4
2 (=3)(-¥)+Ix1+2x-5=0
A=
L L iTX o TyDl4 _z03 g 707X ymS 677 IM
'L1'13 _27 3_ 2’Lf' 215_ 1 s
oL _yme _Z7S gy Xl _Yyos _Z76
Loy =T=7lay;=7=3
Two lines are intersect or not then we check
1-1) (5-2) (6-3) 0 3 3
-3 1 2 =|-3 1 2|=-63
-3 1 -5 -3 1 =5 M
Which is not equal to zero. Therefore, lines do not intersect

SECTIOND (4x 3 =12)
(This section comprises of 3 case-study/passage-based questions of 4 marks each with
subparts. The first two case study questions have three subparts (i), (ii), (iii) of marks 1, 1, 2
respectively. The third case study question has two subparts of 2 marks each)

Case Study-1

36 | Given B={b;,b,, b3} and G={g,,9,}
1 Number of relations from B to G = 2MBIN(G) = 23X2 — g4 IM
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6+12+10

ii Number of functions from B to G =n(G)*®) = 23 =8 IM
1ii R:B — B will be
R = {(bp bl)l (bll bz), (b1J b3)’ (bz, bl)J (bZI bz)l (bZI b3)l (b3l bl)) (b3r bZ)t (b3l b3)} 1/2 M
As by, b,, bs are all boys
As V(b;, b;) are present
~ R is reflexive 12M
V(bi, bj) there exist (bj, bi)
~ R is symmetric 12M
AsV(b;, b;), (bj, by) there is (by, by,) LM
~ R is transitive
Hence R is an equivalence relation
(OR)
f:B = G has mapping diagram as below
: - ’l;g 5 ‘1 1M
el 7
Clearly range of f = codomain of f M
But element g, has two pre-images
-~ f'is onto but not one-one hence f'is not bijective
Case Study-2
37
i C= 250 X50+4OO x hz M
C=12% 4 400 2
ii C="222+400 b2
z_’c1 _ 12500+800 h y
2= 0 800 h*= 12500 = b’ 12 =h=2=25
i de _ -12500 , oqqp
dh hZ2 M
d?¢ - (-2)x12500 25000
o - s 1800= + 800
(OR)
dc
—=O Wegeth=2.5
h=2.5, dhz =>0 2 M
Value of x at minimum cost x = 400 x(25)” _ 2500 10 mt
250 250
Case Study- 3
38
i P(A) =2/10, P(B) = 3/10, P(C) = 5/10
E = defective item M
P(E/A) = 3/100, P(E/B) = 4/100. P(E/C) = 2/100
5 2
P(C/E) = s 8
E Fl(i) 10~100 T 10100 M
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5

14

ii P(A)=2/10, P(B) = 3/10, P(C) = 5/10

E = defective item

P(E/A) =3/100, P(E/B) =4/100. P(E/C) = 2/100
3 4

P(B/E) =+ 1_30X14R 52

N 6+12+10

7

M

IM
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KENDRIYA VIDYALAYA SANGATHAN: HYDERABAD REGION
MODEL QUESTION PAPER - 16 (2025 - 26)
SUBJECT: MATHEMATICS (041)
MARKING SCHEME

3- ASNWERS Marks
0.
SECTION -A (1 x20=20)
(This section comprises of multiple choice questions (MCQs) of 1 mark each)
01 - Each
20 1-c¢ 2-b 3-a 4-b 5-¢ 6-b 7-a 8-b 9-d 10—-a Carry
11-d | 12-b [13-d | 14-c¢ |15-b |16-d |[17-c¢ |18-b [19-a |20-a 1 Mark
SECTION B 2m x 5 =10m)
21 For the given relation S = { (a,b): a< b%, where a,b € R} taking any real value for ‘a’ 1 Mark
between 0 and 1 disprove S is not reflexive
Similarly by taking a counter example disproving S is not symmetric 1 Mark
(OR) (OR)
For the given R = { (x,y) : 3x* — 7xy + 4y> = 0, X,y € N} Proving R is reflexive by 1 Mark
replacing y=x 1 Mark
Proving R is not symmetric: (4,3)€ R but (3, 4) notin R
22 ., dtan™x 1 Yt
Finding dx  1+x2 1 Mark
q dlogx _ . dtan™'x  «x
an X then dlogx 1+x2 (OR)
(OR)
For finding left hand derivative = -1, finding right hand derivative = 1 V2t e
Proving LHD # RHD hence the given function f(x) = [x — 2| at x = 2 is not derivable 1 Mark
23 Finding f'(x) = 4x3 — 4x2and for finding critical points x=0, x = 1 1 Mark
Checking f'(x) >0 ,whenx € [1, ) 1 Mark
24 I . > N > 1 Mark
3@ -2b+2¢|= |(3a — 2b + 2¢).(3d — 2b + 20)
Givend.b=d.¢ and b . ¢ = 0 applying the dot product 1 Mark
3d - 2b + 2¢ =61
25 The unit perpendicular vector to both 37+ + 2k and 27 - 2] + 4k is 1 Mark
BT+ +2k)x (21— 2] +4k) _8(I-j-k)
|(3T+7 +2k)x (21 - 2] +4k)| 8V3
L1y 1o 17 1 Mark
BB
SECTION C (3m x 6 =18m)
26 o 11 - X _; - 1Y
For proving f: Z - [ 2 , 7 ] defined by f(x) = - is one-one l\j[ark
. - x .
For proving f: Z - [7 '35 ] defined by f(x) = Tz s on-to 1Y%
Mark
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dx
27 it e'(sint + cos t) - a e'(sint - cos t), [Mark
da
d_Jt/ = a e'(sint + cos t) + a e'(sint - cos t) IMark
dx dt dt x=y
(OR)
Given y = x* taking log on both sides 1Mark
dy dy 1Mark
We get (1/y) o 1 logx2 = y(1+log x)
.. @y 1 .dyv ¥ _ 1Mark
Further deriving we get prciaby ( o ) . 0 ar
28 IL 1 Mark
(x+1)2(x-1)
. 2x+1 A B : . .

Consider (x+1;62+(x—1) = G + D) using partial fractions 1 Mark
Find A=-3/4 B=1/2 and C =3/4 | .
-3 1 3 Mar

- logx+1] + 21D +3 log|x-1| +C
(OR)
ex
f Ny dx substituting e* =t I Mark
1 . g tt2 2 Mark
[ — 1212
fmdt sin™( 3 )+C
X2
= Sin (T ) +C
29 _ (/3 1 . b _ (b _ 1 Mark
I fn 16 11 mdx applying the property [ f(x)dx = [ f(a + b — x)dx
We get 1 Mark
_ /3 Ycotx .
= Jr/6 T4 veotx dx adding above two [ s 1 Mark
/3 T T .
We get 21 = fn:/G 1dx =~ hence I = sq.units
OR
(3/2) dx = 1/2 dx - 3/2 d 1 Mark
Jo " 1x cosmx| dx = [ " x cosmx dx f1/z —x cosmx dx
By using by parts method for integrating fol/ % x cosmx dx + 13//22 —x cosmx dx Imark
3/2 5 1
Jo 7 |x cosmx| dx = Pyt Imark
30 Given Objective function Z = 3x + 2y
Subject to the constraints; x +2y < 10, 3x + y < 15 and x > 0, y=0.
1 Mark
z 1 Mark
1 Mark

For graph corner points of feasible region are O (0,0) A(5,0) B(4,3) and C(0,5)
Max Z = 18 obtained at B (4,3)
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31 | P(A) =65%, P(A)=35%, P(B) = 85%, P(B ) = 15% 1 Mark
P(ANB) +P(A N B)=P(A). P(B ) + P(A). P(B) = 65% x 15% + 35% x 85% 2 Mark
=39.5%
SECTION D (5m x 4 =20m)
32 -3 -2 —4 2 Mark
FindingA' =2 1 2 |where|d]|=1#0
2 1 3 1 Mark
Writing given system of equation in matrix equation form and expressing it as ATX = B 1 Mark
Expressing X= (A"1)TB
Finding X valueas x = 0,y = =5,z = =3 1Mark
OR
Let the number of chairs , tables and beds produced be x, y and z respectively 1%
x+y+z=45-—x4+0.y+z=8x—-2y+z=0 Y
Finding |[A| =6 # 0 Y
AX=B=>X=A"B
. 2 -3 1 1%
finding A" = o2 o -2 Mark
2 3 1
X 11 1Mark
y|=|15
z 19
33 Solving 2x + y =4, 3x — 2y = 6 and x — 3y + 5 = 0 we get the vertices 1 Mark
A(1,2) B(2,0) and C (4, 3)
Area of Triangle ABC = flz (x-3!-5) — (4 —2x)dx + f:%ﬂ - (3xT_6)dx 2 Mark
Solving we get Area of AABC = % sq.units 2 Mark
34 Equation of diagonal PR Ay e 2 M
8 2 11 1
. . x—5 y+3 z-1 2 M
Equation of diagonal QS: — =L =
General points on PR& QS are (8k + 4,2k + 2,11k — 6) and (6t + 5,12t —3,-3t + 1) | IM
for real numbers ‘k’ and ‘t’ respectively
For point of intersection of PR and QS : 8k +4 = 6t + 5,2k +2 = 12t — 3 IM
Solving, we get k = %, t= % =~ The point of intersection is (8, 3, — %) M
(OR) 1M
. . .ox=2 y z-2 .
\(~1.5.2) The Line in the standard form is < =5= L, M
1 then M is the point (A + 2,24, =31 + 2), for Ve M
'l some A € R
i WM __———""" Direction ratios of AM are 1 + 3,24 — 5, —31 M
“ AM 1 Line, -~ 1(1 4+ 3) +2(21—-5) —
1
Alla.bre) M511 _u a—1b+5c+2 —6b
(E”E)_ (2’2’2>:>a_' %M
=-3,c=-1 M

~The image of A in the line is A'(6, —3,—1)
And, AA' =49 + 64+ 9 = V122
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35 5 .\ a4y
1) — + =
(x>-1) I 2xy 71
2 Mark
. I Zz—xdx )
Integral factoris e’ x*-1 = (x"—1) | Mark
Multiplying the LF. with the given differential equation ar
1
y(x% - 1):2f ’lfz_lldx 2 Mark
x-1
y(x*—1) =log preTiY C
(OR) 2 Mark
X sin“(=) —y}dx +x dy =0
{ Ly 1 Mark
ay YTXSIT(Q) n differential cauat
= . is a homogeneous differential equation 2 Mark
Substituting y = v/x
And solving we get cot(% ) =log|x| + C and substituting F% ,x=1wegetC=1
cot(% ) =log|x| + 1 is the required solution
SECTIONE (4m x3 =12m)
36
i 2nrh+n1?=75n IM
Volume (V) = (5) (751 - ) em’
i | Find 2= (%) (75— 30 M
Find 2 = (3) (75 - 31%)
iii When volume is maximum Z—Z = (g) (75-3r) =0 M
r = 15 by using second derivative test
(OR)
For maximum volume, h = r=5. Hence the statement is false.
Case Study-2
37
i 57+ 3] -4k IM
ii 2] 2k IM
iii — coc (18 M
0 = cos (5 \/ﬁ)
(OR)
The point where 1/3 of the fuel runs out is the point of division in 1:2 ratio internally is
Zrvof + 2k
3 3
Case Study- 3
38
i P(Al) = 110 P(A2) = 110 P(A3) = 110 let G denote the event of germination M
P(G/A1)=45% P(G/A2)=60% P(G/A3)=235%
P(G) = = 49%
i P(A2) P(G/A2) _ 24 M

P(A2/G) === =
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KENDRIYA VIDYALAYA SANGATHAN: HYDERABAD REGION

MODEL QUESTION PAPER - 17 (2025 - 26)

SUBJECT: MATHEMATICS (041)
MARKING SCHEME

l1|C|2|A|3|D|4|]C|5|C|6|C|T7|D|8|D|9|A|I0|]A
1nm|CcC|12|C|13|D |14 B |15|C |16 B |17|C |18 A |19| A |20|D
Q.No Value Points Marks
21 Put x =tan 0
a1 Vi+x2-1 R V1 +tan?6 — 1 M
an x - en tan 6 v M
_ _1 (secf-1 2
= tan ( tan 6 )
= tan"1(tan §/2)
=0/2 :
=Ztan"lx ~M
22 LHL=k/2 IM
RHL=3 aM
K=6 aM
OR
:—x (sec(tan\/})) = sec(tanvx)tan(tanvx) ;—x (tanvx) M
1
= msec(tan\/})tan(tan\/})seczﬁ
dt
A=nr’
a4 _ ar
N e
- — — 2
(dt)r=10cm = 21(10)4 = 807 cm?/s .
OR
x> +y*=25
When x =4cm, y =3cm
IM
dx/dt =2cm/s
2x dx/dt + 2y dy/dt =0
dy/dt = -8/3 cm/s
IM
24 ld| = /5 72 M
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a=2_1_op IM
lal V5 -2/ M
Required vector = —={ — —=
25 L R n ~ PR ~  (143j+7k).(7i-j+8k)
Projection of T+ 3] + 7k on the vector 71 — j + 8k = 7i=j+8R] M
7-3+56
"~ Va9+i+64 M
= 60/\114
26 For showiing homogeneous 1/2M
dy _ x%+y?
dx  x%2+xy
1/2M
Puty/x=v
dy _ dv
E =v+x dx M
Given DE becomes
v B
dx 1+v
1+v 1
v = (= IM
f —d fx dx
=>(x—-—y)=Cxex
IM
OR
IM
dy 1+x cotx _
o+ )y =1
— o Pdx — :
LF.=e X SInx M
G.S.
yX SINX = -X COSX + sinX + ¢
27 £(x)=12x>-12x --72 IM
=12((x-3)(x+2)
x=-2,3 IM
increasing on (-0, -2) and (3, o)
decreasing on (-2, 3) IM
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OR

-1 __ 4 2M
y = 1+x  (24+x)2
T (A+x)(2+x)?
y is increasing if y’ > 0 then 1 + x > 0 then x > -1 M
Hence proved
28 ] —tanx =t = -sec’x dx =dt IM
___r _ri IM
fcoszx(l—tanx)z - ftz dt
IM
= l +c = L
1-tanx
OR
2-x=t=dx=-dt
IM
2 54, — 0 5
Jo x(2—x)°dx = —[[(2-t)t°dt
— (9746 _ 945
= [, (t° —2t%)dt M
7 910
=[5-5],
— 64/21 M
29 10x _7y=14 278 g =X —y=S 67z
3 2p 2 3p 1 5 M
x—1 y—2 z—-3 x—1 y—5 zZ—6
= = =""gnd —=="—7> z -
-3 2p/7 2 3p/7 1 -5
Two lines are perpendicular = aja> + biby+cico =10
3p 2p _
= (-3) (?) +(B)W+@(-5 =0 M
=-2+2-10=0
—p=-10 M
30 For correct graph IM
Points z=2x+3y
(0,0) 0
(7, 0) 14
(6,2) 18
0, 5) 15 IM
MAX Z =18 at X=6,Y=2 IM
31 n(S) =36

E : sum of the numbers is 4
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F : numbers are different 1M
P(E) =3/36
P(F) = 30/36 M
P(ENF) =2/36
P(E/F)=1/15 1M
32 1 -1 0 2 2 —4 M
(2 3 4—> (—4 2 —4) = 6]
0 1 2/\2 -1 5 M
A'=1/6 B
1 -1 0\ /x 3
(2 3 4-> <}’> = (17)
0 1 2/ \z 7
AX =B
X=A"'B IM
x=2,y=-landz=4 M
33 _ 1 (Vi+sinx+Vi-sinx
y = tan- (\/1+smx Vi- smx)
y = -1 (\/1+smx+ Vi-sinx _ Vi+sinx+ \/1—sinx) IM
Vi+sinx—+Vi-sinx ~ Vi+sinx+Vi-sinx
_ _1 ((V1+sinx+V1- smx)
y - 2sinx
_ —1 (2+2cosx
y= ( 2sinx ) 1M
— -1
y = tan™ (cot (3)) ™
—rTt_Zx
Y=3773 IM
@ __1 IM
dx 2
OR
IM
4 oxy — ox (X Y
0=y (y-dx+10gy)
vy =47 (2 @ IM
dx (x ) =X (x +logxdx)
:—x(xx) = x*(1 + logx) IM
4 by —
dx (a ) =0 IM
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dy _ ~[y*logy+yx¥~1+x*(1+logx)] 1M
dx xy*~14+xY logx
34 For correct graph 1%2M
So x4+ 3ldx = [ x +3|dx + [ |x + 3] dx IM
- f__63(x +3)dx + f_03(x +3)dx
M
——(Z43x) +(Z43x)
B 2 -6 2 -3 IM
=9 sq. units M
For graph M
a b2 a
M
A= 4[" 2@ =5 dx
M
Ab[x o .2 -1 (x\]*
=Tl =2 + S () M
=nab
35 d.rs of the required line = 24, 36, 72 2M
ired li ion=X"1_y-2_z+tt 2M
required line equation 7 = a0 T 3
36(i) |2° M
(i) |3’ 1M
(i) |6 M
OR
6
37(1) | P ( Rating Medium ) =250/500 =1/2 IM
(i1) P( Rating 2 stars ) = 120/500=6/25 IM
(i11)) | P ( Rating one star/selecting the price high ) =20/100 M
OR
P ( price high /does not rating 4 stars ) =60/420
38(1)) | 8m 2M
(i1) Height = 4m and T.S.A = 192 m? 2M
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KENDRIYA VIDYALAYA SANGATHAN: HYDERABAD REGION
MODEL QUESTION PAPER - 18 (2025 - 26)
SUBJECT: MATHEMATICS (041)
MARKING SCHEME

Q.No Answer Marks
1 D 1
2 C 1
3 D 1
4 D 1
5 B 1
6 C 1
7 C 1
8 B 1
9 B 1
10 C 1
11 A 1
12 B 1
13 C 1
14 A 1
15 A 1
16 C 1
17 B 1
18 A 1
19 C 1
20 A 1
21 Check whether the function f(x) = | x| is differentiable at x = 0 or not. 2

Calculation of LHD =-1 .... 1 mark

Calculation of RHD =1 ...... 1 mark

Since LHD # RHD

f is not differentiable at x =0

OR

If y = v/ tanv/x , prove that v/x dy/dx = 1:—;’2 .

dy/dx =~ \/wtn—\/z sec’V/x ﬁ} ...... 1 mark

On simplifying we get vx dy/dx = 1:—;2 ...... 1 mark
22 Show that the function f(x) = x *+ x >+ x +1 has neither maxima nor minima | 2

F!'(x) = 3x 2+2x +1 #0 for any real value of x ..... I mark

Therefore, no maxima minima exist
23 If a, B,y are the angles made by the lines with x,y and z axes then show that | 2

sin’ a +sin? B +sin2y = 2
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If a, B, y are the angles made by the lines with x,y and z axes then we have
cos’ @ +cos? B +cos?y =1 ...... 1 mark
By writing cos?x = 1- sin?x we get the result .... 1 mark
24 Find the area of a parallelogram whose adjacent sides are 2i-4j+5k and 3i-
6j+2k.
Let d = 2i-4j+5k, b = 3i-6j2k
Finding a X b we get 22i+11j ....... 1 mark
Finding area of parallelogram magnitude of (axb) = 11v/5 sq units ... 1
mark
OR
If G and b are two non-zero vectors such that (@ + b) is perpendicular to d
and (2a + b) is perpendicular to b.then prove that |E| “V2|d|
If G and b are two non-zero vectors such that (@ + b) is perpendicular to @
then (atb).a=a.at+ta.b=0..... Imark
and (Zl) + B) is perpendicular to I;,
(2a+b).b=0=>2a.b+b.b=0..... 1 mark
On simplifying above we get |B| “V2|d|
25 Find the principal value of tan'v/3 — sec™(-2).
T 27
—-—.... ] mark
33
=3 1 mark
26 Find the intervals in which the function f(x) = x 3-12 x 2+36 x +17 is strictly
increasing or strictly decreasing.
fix)=0,=>3x%24x+36=0,x=2,6..... | mark
Function strictly increasing in (-00,2) and (6,%) .... 1 mark
Function strictly decreasing in (2,6) .... I mark
27 The volume of sphere is increasing at the rate of 8 cm®/sec. Find the rate at
which the surface area is increasing when the radius of the sphere is 12 cm.
dv/dt = 8 implies that wr’dr/dt =2 ..... 1 mark
ds/dt=16/r= 16/12=4/3cm?*s ...... 2 mark
28 . 1
Find f cos(x—a) cos(x—b)
Multiply and divided by sin (a-b)
_ 1 sin(a—b)
" sin(a—b) fcos(x—a) cos(x—b) dx .....1 mark
. 1 f sin(a—x+x—b)
sin(a—b) cos(x—a) cos(x—b)
_ 1 f sin[(x—-b)—(x—a)]
sin(a-b) cos(x—a) cos(x—b)
= [ [tan(x — b) dx -tan(x-a)]dx ..... 1 mark
. sec(x—b)
= log[sec(x_a) +c ..... 1 mark

154 |Page




OR
1
Evaluate f m dx
Since it is proper fraction so we can apply partial fraction
1 A B c
D=3 = + P + T e 1 mark
Finding the values A=1,B=-1 ,C="%
On putting A, B, C values and getting the result after integration
=1 log% +c
29 Using vectors find the area of triangle with vertices are A (1,1,2), B
(2,3,5), C (1,5,5).
Finding vector AB, vector AC ..... Imark
Finding AB X AC ..... 1 mark
Finding the area of triangle = % |E X ZE' =5v10/2 squ.. 1 mark
OR
Show that the points A, B, C with position vectors 22—j+l€ ,i—3j—5fc\ and 31-
4j-4k respectively, are the vertices of a right-angled triangle. Hence find the
area of the triangle.
Find vectors AB, BC, CA .... 1 mark
Find their magnitudes, and verify Pythagoras theorem ..... 1 mark
Finding the area of triangle = /2 |E X R| =210 squ.. 1 mark
30 Solve the following linear programming problem graphically:
Maximise z = 500x+300y,
Subject to constraints
x+2y< 12
2x+ty < 12
4x+5y =20
x=20 ,y=0
Draw the correct graphs for above constraints ....... 1 mark
For deciding the corner points of feasible region (6,0),
(5,0),(0,4),(4,4),(0,6) .... 1 mark
For finding the maximum z =3200 at (4,4) ...... 1 mark
31 E and F are independent events such that such that P (E)=0.6 and
P (EU F) =0.6. Find P(F) and P (E N F).
P (EU F)=P(F)+ P(E)- P(E) P(F) = 0.6 ..... ] mark
=P(F)+0.4-04P(F)=0.6 ........ 1 mark
P(F)=1/3
NowP(ENF)=P(EUF)=1-0.6=04 ....... 1 mark
32 Solve the system of equations by matrix method:
x+2y+3z =62x—y+z = 23x+2y—2z =3
For writing A, X and B ..... 1 mark
Finding det A # 0 and A is non singular ....... 1 mark
Finding adjA ........ 2 Marks
Solving X =A"'B ...... 1 mark
OR
0o -7 -7
|A|=7.....1mark adjA=|1 7 5 ] ....... 2marks
2 =7 -4
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X=AB...... Imark. x =1,y =-5  z=-5....Imark

33

2 2
Using integration, find the area of the ellipse :—6 + yT =1, included between

the lines x =-2 and x = 2.
For drawing correct figure and shading the region ..... 2 marks

Writing the value of y =% V16 — x? ..... 1 mark

. . . 2
For writing the area of required region = 2 f_z ¥%N16 — x? dx .... | mark
For obtaining the area 87 .... 1 mark

34

Find the shortest distance between the following two lines:
7 = (1+2j+k) +A(-j+k), 7 = (21-j-k) +u(21+j+2k).
For writing vectors ai, a>, b1, bz 1 mark

Calculating az-a; ,b1Xbz ... 1 mark

Finding magnitude of ,biXb; 1 mark

For calculating shortest distance = % =3v2/2...... 2 marks

OR
Show that the lines
7= (3i+2] — 4k) +A(i + 2j+2k), 7 = (51-2)) +u(31+2j+6k) are intersecting.
For writing vectors ai, a2, b1, bz 1 mark

Calculating az-a1 ,bixbz ...... I mark

Finding magnitude of ,bixby . 1 mark
(az—aq).bixb2

b1xb2

For finding point of intersection ....... 1 mark

For calculating shortest distance =

35

. logx
If x¥ = &7, prove that dy/dx Ttiogny?
xy: ex_y

taking log on both sides we get ylogx =x -y ...... I mark
ylogx+y=x ...... 1 mark
X

logx

EI;;;Z;SE ...... 2 marks

OR
2
If y =(tan! x)? prove that (x >+1)? ZTZJFZ x (x> +1)% _,
Diffw.rtx dy/dx=2tan" x /1+x?% ....... 1 mark

(1+x?)dy/dx=2tan' x ....... 1 mark
Again diff w.r.t x we get

2412 &Y 2\
(x 1) dx2+2x(x +1)dx 2 3 marks

diff w.r.t. x we get dy/d x =

36

(iv) 2°2=2°=¢64
V)  A(gLen(ee)
(vi)  (A) so the minimum number of elements to be added are
(b1,b1),(b2,b2),(b3,b3),(b2,b3)
(B) so the minimum number of elements to be added are
(b1,b1),(b2,b2),(b3,b3),(b2,b3),(b3,b2)
OR

o =
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One-one and onto function
2
flx) = x: clearly one - one function in [0,20v/2]
For any arbitrary element in [0,200] the preimage of y exists in

[0,20vV2]
Hence fis onto
37 (iv) 13 mnr
v
41 "
(vij 2 OR o
38 Let E1 = severe, E2 = moderate , E3 = Light Turbulence

(i)  P(E1)=P(E2)=P(E3)=1/3
P(airplane reached destination late) =
P(E1)P(A/E1)+ P(E2)P(A/E)+ P(E3)P(A/E3)
=1/3(55/100) + 1/3(37/100) +1/3(17/100) = 109/300

(iv)  P(If the airplane reached its destination late, find the probability
that it was due to moderate turbulence)
P(E3/A) = P(E3).P(A/E3)/P(A) =17/109
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KENDRIYA VIDYALAYA SANGATHAN: HYDERABAD REGION

MODEL QUESTION PAPER - 19 (2025 - 26)

SUBJECT: MATHEMATICS (041)
MARKING SCHEME

SECTION: A (Solution of MCQs of 1 Mark each)

1 2 3 4 5 6 7 8 9 10
A A D C C B A B C B
11 12 13 14 15 16 17 18 19 20
D C A B A B C C A A
SECTION-B
Q.No. Marks
HINTS/SOLUTION
21. | Area of triangle ABC = - |BC x BA| 72
Now ,BC x BA = 9i + 7] + 12k 1
|BC x BA| =274
Therefore, Area of triangle ABC = %\/274sq. units
Y2
22 . o1
leenf _1[11 1]1 2 2 1 1
2 = = = 1
A [1 1”1 1] [2 2 2[1 1 1
A2 =24 2
Similarly,
A3 =224 1
Therefore, A0 = 2k4 =>k = 100 — 1 = 99 ’
23. Let y = 5cosx — 3sinx
Y _ _ceinx — iz
= —5sinx — 3cosx
dx
d_y = —5cosx + 3sinx = —y 1
d? y _
w TYy=0 Y
24. x=3 _ x—1-2 _ x-1_ 2 1
fex ((x—l)z) dx = fex (x—l)Z) dt _f e* ((x—l)2 (x—l)z) dt
Therefore, [e* ( 1)2) = ((x 1)) +C 1
25. Given line is 22 yTH = ﬁ = u then,
General point on the line R(By 2,2u—1,2u+3) 1
Distance from R to P(1, 3, 3) is5 units 1
~u=0,2.
~R(-2,-1,3)0rR(4,3,7)
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SECTION-C

26.

- 4 S dv 4r? dr
==-nr’ =>— =4nr°-—

3 dt dt
dar 900 dr 1
—=——=>—=—cm/s
dt 4mr? dt 4755 4 s

r

Now , S=4nr? => i 8nr— => i 8nr

d5_60 5
Pl cm*/s

900
> at r=30
4mr

27.

2 1 2
f|x2+2x—3|dx=—f(xz+2x—3)dx+f(x2+2x—3)dx

0 0 1

2
f|x2 + 2x —3|dx = 4
0

28.

Givend =i+ j+kand b =i + 2j + 3k.
G+b=2i+3j+4kandd—b = —j — 2k.
Now,7=(a+b)x (a—b)=—2i+4j — 2k

Vector of magnitude 6 and perpendicular to @ + b and @ — b is

o (C2it4j-2k) .
6r—6(—m)— V6i+2vV6 j—6 k.

29.

Given differential equation (x+y)dy + (x- y)dx=0
o _yx N h
dx  y+x T (1) homogeneous.

dy dv
Puty=vx =>—==v+x—
y dx dx

dv vX—X v-1 .
vtx——=—— =-—— Sampling, we get
= C ... (i)

~1y 41 v
tan x+210g|1+ =
Given when x=1 and y=1
C=% + %logz

L | b
tan x+zlog 1+x2

= % + %lo g2 as required solution.

(OR)
d
ﬁ + sec?x y = sec’xtanx.
LF= efseczxdx — ptanx

Solution is

tanx_ tanx __ etanx + C

e y = tanx.e

30.

Our problem is to Maximize Z = 8x + 9y.
Subject to the constraints;
2x+3y<6;3x—2y=<6;y<1;x,y=0
For appropriate diagram,
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Possible points for maximum Z are A(2, 0), B(g, 133) ,C (Z ,1) and D(0, 1) 1
Therefore the maximum value of Z is 22.62. at B(% , 1%) 1
31. A:getting six ; P(A)=1/6 1
B:not getting six; P(B)=5/6
E:reports six
P(E/A)=4/5 ; P(E/B)=1/5 1
Using Baye’s Theorem
P(A/E)=4/9 1
SECTION-D
32. Let equation of line through (1, 1, 1) be xT_l = yT_l = % .................. (1) 72
Line(i) perpendicular to the lines # = yT_?’ = % and xT_l = yT_Z = ? 1
Therefore a+2b+4c=0 and 2a+3b+4c=0 1
~drisare-4,4,-1 =>4,-4,1 1
=~ Cartesian equation is xT_l = y_—;l = % and /2
vector equation is r=(i+j+Kk)+u(4i — 4j + k) y
2
— -1 24
and 8 = cos (ﬁ). 7
33. 1 -1 0112 2 -4 1 0 O 1
Consider BA=[2 3 4||-4 2 —4|=6|0 1 0|=6I ...()
0 1 2112 -1 5 0 0 1
Given system of equations are
x—y=3;2x+3y+4z=17, y+ 2z =7. 2
Matrix equation is
AX=C=>X=4"1C 1
From equation (i) we have BA=61 => B = 61471 => A1 =%
x=2y=-1,z=4 1
34. 1 2 1
V= §nr2h and S = nrl then S? = — m2rt
as® _ -18v? 2.3
Now, i -: 4mer )
For minima, putili =0=>9V? = 2nr?r®
. d*s? i 1
For proving 77> 0
And proving h=+/2r 1
35. Area bounded by the ellipse = 4X(Area of shaded region in the first quadrant | 1

only)
=b
=4x [ |yldx

=4x fozlyldx => 4f02§\/4 —x?% dx
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2
3
4.15 22 — x2 dx
0

22

=> 6[f 4—x2+—sin‘1f]
B 2 2 270

N

Required area =6m sq.unit.

SECTION-E

Case Study-1

36. | (i) (A)Equivalence

(ii). (A) R is Symmetric but neither reflexive nor transitive
(iii). (A) Bijective

OR

(iii). (A) R

Case Study-2

37. | (iI)(A)

Let x be the number of extra days after 15t July. Therefore Price=
Rs(300-3xx)

Quantity=80 quintals+x(1 quintal per day)= (80 + x) quintals
(ii)(B)

R(x)=Quantity x Price

R(x)=24000+60x-3x?

(ii)(A)

We have , R(x)=24000+60x-3x?

For R(x) to be maximum, R'(x) = 0 and R"(x) < 0
Therfore x=10

OR
(iii) (D)
Shyam'’s father will attain maximum revenue after 10days.i.e. on 11t
July.
Case Study-3
38 P(H)=1/7
P(W)=1/5

(i)P(only one selected) = P(HW or HW) = % X g + g X % - ;_‘; - %
(ii)P(none selected) = P(HW) = g x % - %
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KENDRIYA VIDYALAYA SANGATHAN: HYDERABAD REGION

MODEL QUESTION PAPER — 20 (2025 - 26)

SUBJECT: MATHEMATICS (041)
MARKING SCHEME

MARKING SCHEME
Questio Value Points Marks
n No
1)¢c) 16 2)d) +V7 3)b) =%
4)b)~ 5)b) e*logvVx +c¢  6) b)3; 3
7) b) Half plane that neither contains the origin nor the points of
the line 2x+3y=6
1t020 |8) ¢)v209 9)d) g 10) c) 2 1 Mark
11 ) d) every point on the line segment CD for each
2 correct
12)d) £V3 13)b) —11 14) b)= 15
)1 ) V3 )b ) )3 answer
) d); 16) c) —e¥™*
1
17) b) NG 18) ¢) (0,—3,0)
19) c) Ais true but Ris false.
20) a) Both A and R are true and R is the correct explanation of
A.
21 f(1) =f(2)=1,So f is notone one 1
as f(x) takes only 3 values (1, 0, or —1) there does not exist any x Y
in domain R such that f(x) = -2. Y
-~ fis not onto.
OR
13m s 1
. _1 . - — . _1 . _
sin [sm( 7 > ] = sin [sm (271 7) ]
=1 . [ _ 1
= sin d[sm(—;)] =— 1
22 ay
dy __de _2a _1 1
dx dx 2at t
dt
d?y _lde 1 1 1 1
dx? t2dx  t2'2at  2at3
23 % =2 cm/s and % =—8cm/s V2
V= zh:dV— 2dh+ h2 ar 1
=nr op = g tmhar—

Z—:(atr=3andh=6)=0

Y
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24

Y

AB=j + 2k
I . 15
AC=1+ 2
1
AB x AC=-4i+2] - k
1
. i X |."M||"_|'J
Required area = S V2
25 (i+ 2j+2k) (21 + 3-6k) .
cos 6 =
SERN G |
1
fj = cos :
4121
OR
i
AR S : x—2 2=} 1
: Mes, = === = — g1 = il — = :
[he lm 1 | ] 1 l | :
k 2
1
I
are perpendicular -, | ;-I-lb »k=12
26 I = I-—:n"-. | alx
LI R ..—:r-'-.Lh. 17%
1.."—.'.'
: 1 21
= X '.|"-.+_.;|.' ilx
= Tl =4 ]/2
= K- "-.+_|, 3'.."|_ ' ow
o s R 4+ Jl-x! 4 O 1
27 4 -2 4
f|x+2|dx=J—(x+2)dx+J(x+2)dx 1%
~* —* 2 4-_2 1
2 - 2 /
=—[x—+2x] +[x—+2x] 2
2 —4 2 -2
=20 1
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27(OR)

] -.,‘II:
.|I= —l_li'.'
Jl‘ulx.—-...'-i—r I'

e 1
= |l | usamg property )
[N e
: _ 1%
=27=[1dv=x]; =2 %
=i=1
28 2xadlx 2x Y2
o fr——m - dx
v 343 Tlx+lHa+2)
1%
2 49 AR
F 4 i.g.l'_r usEgE |1:||T|:L| Iraciiom
lx+l x+1 1
=-2loglx+1|+4loglx+ 2|+ C
29 Criven didf, eguanon is
) 1
Lfﬁ' :.I el g /2
.Lll'l' : '.L‘IL ¥ IJI . 1/2
Pul -if'l'_ vt oa- :
Xy iy i 14
v 11'1‘2" I
Vot x—
|'II.'| ]
- dv _ 2w | s I 14
o 2a" ?a
v
Ze'av -
:
Enluy]':llll'li." L el IL'I' = !l:-_lc'. X4 i
L] 1
= 2e T +log|x|=C
OR
ay + t 4
- cotx = 4x cosecx
dx Y 1
|.F = el cotxdx — plogsinx — ¢iny
Solution is given by 1
y. (sinx) = J4x. cosecx.sinx dx = J Axdx = 2x* + ¢ 1,
Now y = 0 when x = = gives ¢ = _n
y= = givesc = —= Y,

2
Required solution is y. (sinx) = 2x? — %
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30

iD=(0.5§

S5x+2y=10

P(ANB) = % = P(A). P(B)

A and B are independent events

Correct
graph
1%
Corner Points Value of Z .
0@,0) 0
B(0,3) 9
C(2,0) 10
1
P(20/19,45/19) | 235 3 Max 72
19
31 Given ,A: First ticket drawn is shows an even number
B: Second ticket drawn shows an even number
Then P(A)=9/19 1
P(B/A)=8/18 1
P(ANB)=P(A) P(B/A)=(9/19)x(8/18)=4/19 1
(OR)
31(0OR) S ={H1,H2,H3,H4,H5,H6,T1,T2, T3, T4, T5, T6} 7
P(A)=1%=% ,P(B):%:%,P(AnB):l—l2 Yo +Yo+ Y5

1
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Soda, B Rde 1, - Rois tramsitive
B s an equivalanee Relation

OR

32 Al =2 &
co-factors of the elements of the matrix, 2
(1 mark
J"}'-H=ﬁ J"!'IL|'| =—3 ﬂ|1=—2 for 4
- correct
Ay ==28 Ay =16 Ay =10 cofactors
Az ==10 Az =9 Az =0 .
6 -28 —I6 1
e mrm:l -3 I 9
1A d
-2 1w &
The zaven t._'_c'\»:ll.'m |:-|'|.-'|.||.L:|I!:||r|.=~ e b werigen as 1/2
A-X=h
=] 5 =8 -I6][87 [-2
whene, Kr-,-\'l_[-l.m ¥ i..i. =3 I iy I |m| 3
z] -2 10 & ||=2] [ 1
==L y=3z=1
33 Reflexive; Foramvia bl e M =N
a-b=h-a
{1, B) B {a. B thus B reflexive 1
Symmetrse: For(a. by, (c.dye N =N
(o, by R{c.d}y =a-d=b- ¢
—e-b=d-a 1Y%
= (. d) B (o b} oo Rois symmetric
Teamsitive ;. Forany(a, b). {c.d), (e, f), e N =N
(a. by Ric.dyand {c. dj B {e. )
= a‘d=h-candec f=d-e 2
= a‘d-g-f-bhe-d-e =a-f=-k e
1
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(x=x)=0isdivisible by 3forallx e z. So, (x, x)e R

= Rois reflexive,

(%~ y) is divisible by 3 implies (y — x) is divisible by 3. 1
Soix.yie Rimphesiy,x)e R.x.ye z
—» R 1s symumetric.
(x —y}is divisible by 3 and (y — z) is divisble by 3. 1%
So(x—z)={x—y)+(y—1z)is divisible by 3.
Henee (x.z) € R = R is transitive
- 0 . 2
— R 15 an equivalence relation
§Z;
34 ;
i P=xh 23
- . | L8 5
0 1wl f Correct
- E graph 1
E
ar{OAEOQ) = ar{f ABDEA) 1
— 2 ar{OAFO) =2 ar(ABCFA) 1
& I
jv':d.:-: = J-u':d_x
kL It} 1
: 1 2 13 .
AT =—gT =
3 A 1;‘ A :i
2 A S s 1
e " 4.- a2
2 H 3[ H ]
g = p=4
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(i)  40x —2x% — "T

35 ArL3 4 1
' Y
E i |
Any poant on Ime is{ 24 + 4,64, 34 + 1) forsome 4, Let 824 + 4. -64, 34 + 1)
drof AB=c2i+2,-61-331+95 1
drof B0 = L 05 1,
AR LBC= 2244 2)=0{-01=3)+3{31+40 =0
= A== 1
- B[ Lh. -1|I 1
Now. AB=J[2-2)" +{6-3) +{-2+8)" =45 or 35 units
OR
Vector equation of required line through (1, 2, - 4) is 1
? =14 2] — 4k + A(21 + 3j + 6k)
and the cartesian equation is —1 =2 32 za
Equation of line through A(3, 3 5) and B(l 0,-11)is 1
# = 31+ 3j — 5k + A(21 + 3j + 6k)
Distance between parallel lines is given by d = W 1/2
e PN ~ ~ 1
Hereb = 20+ 3j + 6k , @ = i+ 2j — 4k, @ = 31+ 3j — 5k 72
(@;—a) =20+j-k
5 R 1
(a; —a;) xb =91 — 14] + 4k
293 1
d=———
7
36 (i) 2x +4y +x = 40 1
x? 1
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2

(iii)  Areais maximum when di (40x —2x?% — ﬂ) =0
40 * ? Ve
Thatis x = D) 1
Second derivative=—-4 —m <0 Z
OR
Using in the equation related to x and y 1
40
Y= ot + 4) 1
37 (1) x =125 1
(i)  (0,12.5) 1
(iii)  For differntiating and equation to 0 1
m = 140 1
OR
For finding P(0), P(14), P(16) 1%
Absolute maximum = 38480 Y
38 Let E1 = The policy holder is accident prone.
E2 = The policy holder is not accident prone.
E = The new policy holder has an accident within a year of
purchasing a policy.
(i) P(E}= P{E1)x P{E/E1) + P{E2)x P{E/E2) 1
21 i H 2 F)
R e !
. ' 1 . PR v Py EFE, | 1
(i) By Bayes Theorem, P(E,/E) = —————-
20 6 1
100 *70 _3
280 7
1000
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