KENDRIYA VIDYALAYA SANGATHAN, RAIPUR REGION
FIRST PRE-BOARD EXAM (2025-26)
MARKING SCHEME
SUBJECT: MATHEMATICS

Q.NO. ANSWER TOTAL
MARKS
1. 19 0] 1
|+ I
@lo = of
o o 4]
6
2. (B)1 1
3. |(A)AB+BC+A4C =0 1
1
4, (c;)5 1
5. : 1
(B);
6. (C) not defined 1
7. (B) Risreflexive and transitive but not symmetric 1
8. (D) 126 1
0. (A)m 1
10. [(D)2,1 1
11. [(A)O 1
12. |(O)x + 2y =2 76,2x +y < 104, x,y = 0 1
13. | (D)-1 1
14. - 1
(A) Ton +c
15. | (C) first order linear differential equation 1
16. | (B) £5 1
17. | (C)x71 1
18. | (C) zismaximum at (10, 50), minimum at (0, 0) 1
19. | (C) Assertion (A) istrue, but Reason (R) isfalse 1
20. | (D) Assertion (A) isfase, but Reason (R) istrue 1
21. | Letu(x) = sin®x and v(x) = e°s*
Then,j—z = 2SINXCOSX .oovinviiiniiniiiniannn, (12 M)
andZ—z= —sinx e OS¥ (12 M)
du
du Gy _ 2sinxcosx __ 2cosx
ThUS,E d_}; = TaingeCosx | goosx iirireees (1M)
dx 2
OR

Lety = tan™?! ( sinx )

1+cosx

................. (1/2 M)

Zsin£ cosE
=y =tan"! (—2 2)

X
2c0s2=
2
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=y =tan"! (tan g) ........... (1/2 M)
X
DY TS (12 M)
dy l
Hence, T e (172 M)
2. |AB=2-1D)i+B-1)j+G-2)k=74+27+3kecceeero..... (1/2 M)
AC=(1-1)4+G-1)]+G=-2)k=4T+3Keeeeeeereeeeen... (12 M)
— i j k -
Areaof triangle ABC = Z[AB X AC| =5 |1 2 3|=7|-60— 3]+ 4k|
0 4 3
= %\/(—6)2 + (=3)2+42= %\/ﬁ SQ. UNItS. ...t (1 M)
23. -1(_1 -1(L “1|cin (T
COoS ( \/E) + tan (\/5) + tan [sm( 2)]
=(r-3)+Z+tan " (=1) .o (1 M)
= (1/2 M)
__ 9m+2n-3m
o 12
_on
T 12
= ) (12 M)
24. | f(x) = e* —e™ 4+ x — tan tx
flo) =e* +e*+1——— ... (1 M)
=e* 4+ e ¥+ 1+x2;1
1+x
=e*+e ¥+ 2—=>0VXER............... (1 M)
1+
Hence, f is strictly increasing in its domain.
25. |Letd=1+j+kandb =pi+j—2k.
AlQ,
ab 1
T = 5o (1/2 M)
_ (i4j+k).(pi+j—2k) _
pi+j — 2k] B
p-1 1
= e = L (1/2 M)
24P — 9P+ 2= 0.l (1/2 M)
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:>p=20rp=i ................................ (12 M)

OR
DV = =514 474 7Kevreeeooreeeeeneeeein, (12 M)
DA =5T+2]+4K.....cooiiiiiii, (112 M)
_,( DV.DA
2VDA = cos ]’<f:::—:::—>
|DV||DA]
4 —25+8+28
= cos (425+16+49425+4+16) ......................... (112 M)
— -1(_11 )\ _ -1(_ 11
= cos (mm) = cos (45ﬁ> ............................... (12 M)
26. | Wehave, f (x) = 2x3 — 15x? + 36x +1
S f(x)=6x2—30x+36 (12 M)
Let f'(x) =0
= 6x2—-30x+36=0
=2>6(x—2)(x—3)=0
S EIther X =307 X = 2., (12 M)
Now,
f(1) =2(1)3—- 15(1)% + 36(1) +1 =24
f(2) =2(2)3 - 15(2)% + 36(2) +1 =29
f(3)=2(3)>— 15(3)% + 36(3) +1 =28
f(5)=2(5)3— 15(5)2 + 36(5) +1=56....ccc0ccvvrnn..... (1 M)
Absolute maximum is 56........................ (12 M)
and Absolute minimum is 24.................. (12 M)
27. _ 1\¢
X = (t + t) )
dx _ a- 1
SZ=a(t+2)  (1=3) e (1 M)
1
Also, y = a**t
% =a'*t (1 — tiz) loga .o (1 M)
y t+ 1 1
y a t|1-=)loga )
Now, —= = dt (a_tl) — = e (1 M)
& o) (1-3) et
OR
Letu = (cosx)* andv = cos Ivx............ (12 M)

Then,y =u+v

o A B A ) (1/2 M)

dx dx dx
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Now, u = (cos x)*
= logu = log(cos x)*
= logu = xlog(cos x)
- 1au _ log(cosx) — xtanx
udx
= Z—: = (cosx)*{log(cosx) —xtanx} .................. (1M)
Also, v = cos 1 v/x

s e L, (1/2 M)
dx 2Vx—x2
Now,
% = (cos x)*{log(cos x) — xtan x} — 2\/# .............. (12 M)
................. (1 M)
Reqd. Area = f__; ydx + f_04 YAX oo, (12 M)
= [~ + Ddx+ [0,0c + DX (1/2 M)
x2 —4 x2 0
= [—7—4x]_8+ [7+4x]_4 ........................... (112 M)
] [ s [E a2 s

2 16 L (1/2 M)

_— —_— i j k =~

bl sz = 1 —1 1 = _3l+3k ......................... (1 M)
2 1 2

Ay — @ =0 =3 =2k (12 M)
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(by X b3). (@3 =) = =9 covoeeoeeeeeeeeeee (112 M)

Shortest Distance = % .......................... (12 M)
|byxbsy|
I BT Y-
= |ﬁ| == =22 units. (12 M)
OR
Leth, = —3i+ 2]+ 2kandb, =38+ f— Tkevecveeeeen... (1/2 M)
Now,
- — — i j k ~
b=b Xb,=|-3 2 2|=-16i—15j—-9k............. (1M)
3 1 -7
Letd=30—4f+ 7k (12 M)
Therefore, required vector equation of thelineis
#=d+ b
ie?=30—4/+ 7k + A(—16— 15] — 9k)....c......... (1 M)
30. '
1
.................. (15 M)
Corner Points | Z= 3x + 2y
0(0,0 0
A (5,0 15
B(4,23 18
C(0,5) 10
Table: (1 M)

Reqd. Max Value is 18 obtained at point B (4, 3)........ (12 M)
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31.

Let A and B be the set of students who read Hindi and English respectively.
0 0 0

Then, P(A)= == = 0.6, P(B) = == = 0.4, (AN B) = = = 0.2
(@ P(A' NB)=P(AUB) =1-P(AUB)
=1—P(A) —P(B) + P(ANB)

=1-06—-04402=02cc0c0evreiirreeereinr.. (1 M)
(b)P(B|A)=%=%=§ ......................... (1 M)
__P(ANB) _ 02 1
(C)P(AIB)_W_J_E ........................ (1M)
OR
P(A)=1,P(B) =1
(i) P (the problemis solved) = P(A U B)
=P(A) +P(B) —P(ANB) eeeeeoeeeeeeiei (1/2 M)
= P(A) + P(B) — P(A)P(B)
= (1/2 M)
2 3 2 3
_3+2-1
T 6
2
T 6
=, (1/2 M)

(ii) P (exactly one of them solves the problem) = P(An B") + P(A' N B)

=P(A) —-P(ANB)+P(B)—P(ANB) ............... (12 M)
= P(A) + P(B) = 2 P(A)P(B) +eveeeeeeeeeeeeen. (112 M)
=141 5,11
2 '3 2'3
3422
6
3
¢
T e (12 M)
32. | Let

I = [[Vcotx +Vtanx] dx

> 1= [Vanx [“22 4 1] dx

vtan x
=1 = [+tanx[cotx+ 1]dx .......covvvennnn. (1 M)
LetvVtanx = z

= tanx = z°2
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= sec’x dx = 2zdz

2zdz
>dx =—;
sec?x
2zdz
>dx =———
1+tan?x
2zdz
S A = 1M
1+2z4 ( )

2zdz
1+z*4

Now,I:fz[Ziz+1]

1+2z2] 2z%dz
:>I_f[zz]1+z4

:>I=2f_

[ L +1
=>[=2[|£ ldz

1
= [=2[|-=2 sz ............ (1.5 M)
2+(z——)
Lett=z—2
sdt=(1+%)dz.......... (1/2 M)
Hence,
_ dt
I'= 2f2+t2
_ dt
> = Zf(ﬁ)zﬂz

= = 2.%tan‘1i+ c

wE
_1 (VEanx—ycot
= [ =+/2tan 1(—anxﬁco x)+c ........... (1 M)
OR

L
~ sinx+cosx
Let] = |4+ ——F—

0 9+16sin2x

T .
—  sinx+cosx

=] = e —

0 25-16+16sin2x

T .
=] = f4 smx+co.sx
0 25-16(1—sin2x)
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TC

>]=[* _ ,
0 25-16(sin2x+cos2x—2sinx cos x)

sin x+cosx

M .
1 2 SIn X+Cos X

Sl=—|tgg———dx ................ 2M
16 -0 i—z—(sinx—cosx)2 ( )
Letsinx —cosx =t
= (cosx + sinx)dx = dt
Whenx =0,t =sin0—cos0=0—-1=-1
Whenx =2t =sinf—cosZ=~-—-Z2=0......... (1 M)
4 4 4 2 4
Then,
1 00 1
== dt
_ 2
EaOETE
_ 5 0
1 1 -+t
4 4 -1
[ 5+4¢(1°
=== logl—Jr t”
40 | 5—-4tll_1
=>I——_lo 1-1lo 1]
~ 20198 85
1
=>[=—log9 ................. 2M)
40
33 2ye§dx+<y—2xe§> dy =0
X
dx 2xeY—y
dy x
2ye¥
d _x
ﬁ—g—ze Vo, (Eq. 1).eenn.... (1/2 M)
LetF(x,y)=§—%e7
Then F(Ax A):E—le‘%=10 x_ 1.7y (1/2 M)
% > 2 5T 7€ )
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Hence, the given differential equation is homogeneous differential equation.

dx dv
:E—v+y ...................... (12 M)

=2’ =—10gY+C.evvniinnn... 2 M)
Given,x =0,y = 1, weget

2¢% = —logl+c

leec=2.....cc.ce.... (1M)
Hence, the required particular solutionis 2ey = —logy + 2........... (12 M)
34. Letf—y__z—ﬁ—/l
1 2 3
Sx=Ay=21+2,2=3143 i (1/2 M)

Then A(4, 24+ 2, 31+ 3) isapoint on the given line.
L et the coordinates of P’ be (x4,y4,2).
Since, A isthe midpoint of the line segment PP’, we get

A= o e =22 =1 e (12 M)
2

2,1+2:3+2“=>y1=4,1+1 ........................... (12 M)

3,1+3=2+221:>z1=6,1+4 ........................... (1/2 M)

Direction ratios of theline PP are (1 — x4,3 — ¥1,2 — Z1)......... (12 M)

Since, the given lineis perpendicular to PP’.

Therefore,

1(1 - xl) + 2 (3 - yl) + 3 (2 - Zl) - 0 ............... (1/2 M)

>Q2-20)+22—-4)+3(-2-61)=0

DA =0 (12 M)

Hence, P'(x1,v1,21) = (—1,1,4)............... (12 M)

Equation of PP’ is
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= e R e TSR (12 M)
1-x4 3-y1 2-24
et (1/2 M)

2 2 -2

OR

Given,

. . x—4 -8
Equation of CD isT = = yr7_z

1 -2 2

Leta, =4i—7j+8kandb = —2j + 2k
Again, leta, = —i +2j + k

G — ;= =50+9f =7k oo (1 M)

) A N

bx(a,—a))=|1 =2 2|=—-41-3fj—k............ (1 M)
-5 9 -7

Distance between AB and CD is

b x (a; — ay)

| 5]

|4t 37—k
i - 27+ 2k|

_ VD2 (32 + (-1)?
V12 + (=2)2 + 22

Areaof the parallelogram isd. |AB| = ?

20 — 4f + 4k|

= @. 6 = 2V26 SQ UNIS.......oomieieie e (1M)

3B 2 =310 1 2 7 0 0
3 2 =2 [—7 7 —7] = [0 7 0] =71..(Eq.1).ccccooooini. 2M)
2 -1 111-7 5 -4 0 0 7

The given system of equations can be written as

1 2 -3 6
3 2 =2 Mz 3
2 -1 11z 2
SAX =B .o, (12 M)
1 2 -3 X 6
WhereA =3 2 =2[|,X= M ,B =13
2 -1 1 z 2
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. 0o 1 2
A—1=;[—7 7 —7] ....................... (1/2 M)
-7 5 —4
. 0 1 27f]6 . 7
Then,X=;—7 7 =7[[3] =535 (1 M)
-7 5 —4112 -35
X 1
-4
Z -5
Hence, x =1,y=-5,z=—-5................... (12 M)
36. | (i) P(the plane will not crash) = P(E,) =1 — P(E;) =1 —0.0000001 = 0.9999999
(i) P(A|E)) +P(A|E,)=095+1=1.95
(iii) (&) P(A) = P(E1)P(A | Ey) + P(E2)P(A| E2)
= 0.0000001 x 0.95 + 0.9999999 x 1
= 0.000000095 + 0.9999999 = 0.999999995
OR
__ P(E;)P(A|E;)_ 0.9999999 _ 999999900
(ifi) (b) P(Ez | A)= P(A)  0.999999995 999999995
37. | () Ra 1
(i) Rs 1
(i) (8) Ry and Rs 1+1
OR
(iii) (b) Required pairs to be added to make the relation R as an equivalence relation are:
(1,1,(2,2),(3,3),(2,1),(3,2) and (2,3) 2m
38. [ (yp = GO _ (0 _ 1600 _ _ 16, 436
(i F = =00 ” +14—500 10+14—5+4—5
iF =2 Y414
MF =350 "3
2V dv 1a4dv
Sl= =
500 dF 4 dF
_ (2v-125)\av
=>1= ( 500 )dF

av 500
dF ~ 2V-125

(i) (a) Let =2 = 0

o, 2v=1es
500
= 2V =125
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>V =2_625kmh

> =

Therefore, V isminimumat V = 62.5 km/h
OR

: dF _

(iii) (b) Given, i 0.01

2V-125
= =-0.01
500

=2V —125=-5
=2V =120

= V = 60 km/hr
Then,

2
F=82 _%, 4
500 4

>F=22_15414
500

>F= % — 6.2 litre/100 km

Therefore, Fuel consumption for 600 km is% x 600 = 37.2 litres
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