KENDRIYA VIDYALAYA SANGATHAN ,ERNAKULAM REGION

FIRST PRE-BOARD EXAMINATION

CLASS XII
SESSION 2026-27
MATHEMATICS (CODE-041)

TIME ALLOWED: 3 HOURS MAXIMUM MARKS: 80

MARKING SCHEME

S| ANSWER KEY MARKS
NO.
1 C 1
2 A 1
3 A 1
4 D 1
5 A 1
6 B 1
7 B 1
8 C 1
9 B 1
10 A 1
11 B 1
12 B 1
13 C 1
14 B 1
15 A 1
16 D 1
17 A 1
18 D 1
19 A 1
20 C 1
21 2 _[2 1117 2 11_10 O 1
AT=AA= [—4 —2] [—4 —2] B [0 0
A’=A2A=0....... %
2 3 _ 1 0 4 21 15 2 1
A At aat =A== G Z
2 |4y _ —cosec (cot™! x)cot(cot™! x) x 1 !
dx 1+ x2
%
V14+x2xx y
; 1+x2
cd 1+x2—-x=0
dx
1
23A fl_cosx dx = [tan?Z dx
1+cosx 2




X 1
= [(sec?> — 1) dx &
=2tanx/2 —x+C 1
238 f:M V1 —sin2x dx :f(ZTM Vsin? x + cos2x — 2sinxcosx dx
f:M (cosx — sinx)? dx = f:/4(cosx — sinx)dx 1
. 4 . .
=[sinx + cosx]g/ = [sinmt/4 + cosm /4] — [sin0 + cos0] = 1
1 2
ﬁ ﬁ_[o-l_l]_ﬁ_ —1—\/5—1
24A | 24— b +3¢=1-27+2k 1
2d - b +3¢|=3 %
1 A 2 5 2 1
Required unitvector = —1 - =] + — k %
3 3 3
24B 6 1
cosf = —
84
. 2 1
sin 8 ﬁ
25 | Both the points satisfy all the constraints and hence they are in the feasible 1
region.
Zat(9,1)is49 and Z at (2,8) is 42.The profit is maximum at (9,1). 1
26
G 1
1 = 1| |12 0
14
1
12x+20=0 1
x= —=5/3
27A x\/l +y+y\/1+x=0
xJ1+y=—yvl+x %
x2(1+y)= y?(1+x)
x? —y? = y2x — x2y .
x+y)E-—y)=—xy(x—-vy) ’
x+ty= —xy5 x=—-y—xy"*
y(1+x)= —x;
1
y = —j?[ since,x * y]
dy 1T+x)x1—-x(0+1) 1
dx (1 + x)2
dy 1
dx (1 + x)?
27B | logy = xlog(tanx) 1




Differentiating both sides with respect to x using the product rule,

1 dy _ _ sec” &
—— =log(tanz) + =
y dzx tan r

diy . .  rsec’z]
— = (tanx)” |log{tanx) +
di tan x

28A According to the question

dv
—= K< (surface area)
Vo= i:1:1"3, SA = 4nr=
3
d (%m:szu
— =
dt = K = gqmr
4mdr3 -
3 dat 4mKr
4T e, dr 2
= ar at A4nKTr
dr
a - K

28B |V =25Xx40X h

L~ 25 x40 x &
dt de,
=500 = 1000 X =
05 m/min

dt

29.A f%=f€0t2x dx

log|y| = %2 log|sin2x| + logC

y=CV(sin2x)

when y(mt/4)=2, gives C=2

y=2+/sin2x is the required particular solution of the given differential
equation.

d
298 | Given that, x?2 —i’ = x2+xy+vy>?

dy_,, v,

= + = +
dx x x2
which is homogeneous equation.
d dv
Put Y= VX= DovixZE
dx dx

On substituting these values in Eq. (i) we get
(v + Z—;)=1+V+V2
dv

= x—=14v+v>-v
dx




dv
= X— = 1+ v2

x 1
N dv — E
1+ v2 X
On integrating both sides, we get
tan'v=log[x]+C
BYNAW
= tan (;)—log [x]+C 1
30. | The given line is Lach - % 1
5 7 35
Cartesian equation of a line passing through A(1,2,—1) and
parallel to this is
x—1 y—-2 z+1 x—1 y—-2 z+1 1
I "1 1L %77 TS5
5 7 35
and the corresponding vector equation is
T =1+2]—k+A7i=5]+k). 1
31. Solution: Correct
lines 1
mark
6
4
3 Correct
C(0.2)2 region %
mark
X’ X
12 3456 7\8
The feasible region OBEC is bounded, so, minimum value will
obtain at a comer point of this feasible region.
Corner points are O(0, 0), B(7, 0), E(3, 4) and C(0, 2) Corner
Z =13x — 15y points and
At 0(0,0),,Z=0 values 1
At B(7,0),Z = 13(7) — 15(0) =91 mark
AtE(3,4),Z =13(3) —15(4) = -21
At €(0,2),Z = 13(0) — 15(2) = —30 (minimum) Conclusion
Hence , the minimum value is —30 at the point (0, 2). %2 mark
32 | Given a function f: R— R defined as f(x) = x*>+x + 1
Let xq,x, € R such that f( x;) = f(x3)
= x2+x;+1=x+x,+1 %
(xf—x3)+ (01 —x) =0
(x1 —x2) (X1 +x2) +(x1—x2) =0
(X1 —=2)(x1 +x, +1) =0
(1 —x)=0o0r(x;+x,+1)=0
Xy =x30rxy =—(x,+1) 1
f is not one-one.
Onto:
Let y=f(x)

y=x*+x+1




x2+x+1—-y=0
For x€ R,discriminant D > 0
12—4Xx1x(1—-y)=0
1-4+4y=>0
4y—-3=0
4y >3
3

> =
Y=3

3
Yy €l7,%)
Range of f(x) 1s[ ,00) # Co—domainof fi.e.,R
f is not onto.
Hence f'is neither one-one nor onto.
Also we have f(x) = 3
>x’+x+1=3
= x24+x—-2=0
= x24+2x—x—-—2=0
= x(x+2) - (x+2)=0
=>5x+2)x—-1)=0
> x=1,-2

Y

33A

T XxSinx

Let = [ —=% Gy (1)

0 1+3cos2x

_ rm (m—x)sin(m—x)
0 1+3cos2(m—x)

_frr sinx fﬂ xsinx
0 1+3cos?x 0 1+3cos?x

Adding (1) and (2)

21 J-TL' nsinx

1+3cos? x

Put cosx =t,sinx dx = —dt

ZI—-nf -

1+3t2
—TE/3f W

On solvmg we get

V3nm _ /3m?

I= .
3 3 9

33B

:f 2x+1
(x2+1)(x2+4)




Cx+D
(x2+4)

2x+1 _ Ax+B
(x2+1)(x2+4) (x2+1))

Let

Getting A = 2/3,B = 1/3,C = —2/3,D = —1/3

% mark for

each
value=2
1 1 —_ 1 1 _1X
= §log|x2 + 1|+§tan Tx - gloglx2 + 4]- -tan 15
+C % for each
integral=2
34. | Equation of the circle is x> +)* = 16 and the line y = x. Solving these two 1
equations, we obtain x =y = +2+/2. Hence, the line intersects the circle at
the point(2v2,2v2) in the first quadrant. The area enclosed between the
circle x> +1? = 16 and the line y = x in the first quadrant is as shown by
the shaded area OABCO
A
1
5
—6
A\
i 1
- ”_hxu"x+jﬁl 1{\|"|ﬁ—,1': ]ﬁ'.‘r
S N I =16 . x|
=|:2:| +[£\‘fr|15_1f 4 31N .;I::|1I." 1
2\)'5- — 4
- { J - i-\‘l”ﬁ—('—l}_ +—sin” —
2 2 4
zﬁJ D16 . 242
—T |ﬁ—(2"J'E) —Efﬂn T
= 4+[35in (1)- J2 % J16-8 —8sin”’ L_}
' 2
=4+[3xf —4-8§x T]
2 4
=4+[dn—-4-2;
[4x—4-2n] 1
=2
35A The midpoint of line joining points A(2,3,4) and B(4,5,8) is (3,4,6) 1




Equation of line passing through (3,4,6) is %3 = yT?L} =—
0

- _ 1
Since this line is perpendicular to 363—8 = y_ +1169 =2 71 and
x—15 _ y-29 E
3 8 = -5
=>3a—16b+7c =0 1
=>3a+8b—-5¢c=0 1
Using cross multiplication method and solving the required line
is
x—3 y—4 z-6
2 3 6 1
35B | The lines are perpendicular to each other if
1xX0+2%x(—=3)+3xp=0 1
>p=2
Any point on the line 7 = A1 + (24 + 1)j + (31 + 2)k is 1
A2+ 1,31+ 2) 1
Any point on the line 7 =1 — 3uj + (pu + Dk is (1, =3u, 2 + 7) 1
Equating the coordinates and solving we get A = 1land u = —1 1
The point of intersection is (1,3,5)
36 1 1 17x 10 1
@M1 2 0 [yl= 12
1 0 1itz 7
(i) |A] = -1 1
2 -1 -2
(i) adj(A)=|—-1 0 1] 1
-2 1 1
-2 1 2
At o=1 o —1] !
[2 -1 -1
OR
3 3 2
(i) A2 =3 5 1] 1
2 1 2
-2 -2 =3 1
A? —54=|-2 -5 1]
-3 1 -3
37 | (i)Let the total profit be P=60x+80y subject to x> + y* = k, where x, y 2 0. 1
P=60x+80 Vk — x2 1
P _ oo — 80x 1/2
dx k—x?

. . dpP
For maximum profit, = 0




80 x

60 — =0
ke—x?
x 60 !
5 "5 OTXY= 3:4
ah_ 8k
dx? (ke — 22)4/2
1/2
P is maximum
38 | (i) AC =22f+18f -6k 1
(ii) AB =2 + 2] — 3k .
(iii)Area of A ABC =~|AC x AB]|
AC X AB = 42[ — 54] — 8k 1
Area of A ABC =V 1186 units
OR 1
OR
vector perpendicular to the plane containing AC and AB = AC x AB 1
=42] — 54] — 8k 1





   [    2        1   − 4  − 2 ]


   [    2        1   − 4  − 2 ]


   [    0  0   0  0 ]  


   [    1  0   0  1 ]


   [    4        2   − 8  − 4 ]


   [    5        2   − 8  − 3 ]


    d y  d x = − c o s e c   (   c o t  − 1   x ) cot ⁡ (   c o t  − 1   x ) ×   − 1  1 +   x 2


     1 +   x 2 × x  1 +   x 2


    d y  d x    1 +   x 2 − x = 0


   ∫    1 − c o s x  1 + c o s x   d x =    ∫   tan 2   x 2   d x


   ∫  (  sec 2   x 2 − 1 )   d x


  2   t a n x / 2   − x + C


    ∫ 0  𝜋 / 4     1 − s i n 2 x     dx    


    ∫ 0  𝜋 / 4     s i n  2   x +   c o s 2 x − 2 s i n x c o s x


    ∫ 0  𝜋 / 4      ( c o s x − s i n x ) 2


    ∫ 0  𝜋 / 4  ( c o s x − s i n x ) d x


    [ s i n x + c o s x ] 0  𝜋 / 4 = [ s i n 𝜋 / 4 + c o s 𝜋 / 4 ] − [ s i n 0 + c o s 0 ] =  1   2 +  1   2     − [ 0 + 1 ] =  2   2 −     − 1 =


   2   − 1


    a →


    b →


    c →


    i ^


      j   ^


    k ^


   | 2   a →   −       b →     +   3   c → | = 3


   


    1   3


    i ^    


   2 3     j ^    


       2          3


    k ^


   cos ⁡  𝜃 =  6   84


   sin ⁡  𝜃    


         2   7


    Z   at   ( 2 , 8 )


  12 x + 20 = 0


 


  


  x  1 + y + y  1 + x


  x  1 + y = −   y  1 + x


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


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


    x 2 −   y 2 =     y 2 x −     x 2 y


    x 2 −   y 2 =     y 2 x −     x 2 y


   ( x + y )  ( x − y ) =   − x y    ( x − y )


   ( x + y )  ( x − y ) =   − x y    ( x − y )


  x + y =   − x y


  x =   − y − x y


  y  ( 1 + x ) =   − x


  y =   −   x  1   +   x


    s i n c e ,   x ≠ y


    d y  d x =   −    {    ( 1   +   x   )   × 1   −   x   ( 0   + 1 )    ( 1   + x ) 2 }


    d y  d x =   −  1     ( 1   +   x ) 2


    d y  d x =   −  1     ( 1   +   x ) 2


  l o g y = x l o g ( t a n x )  


 


  x


  V = 25 × 40 × h


    d V  d t = 25 × 40 ×   d h  d t


  500 = 1000 ×   d h  d t


    d h  d t = 0 . 5   m / m i n


    d y  y


   s i n 2 x    


          x 2   d y  d x    


        x 2 + x y +


  ⇒


    d y  d x


      y  x


    y 2    x 2


  ⇒   d y  d x


      d v    d x


   ( v +   d v  d x )


  ⇒


    d v  d x = 1 + v +


  ⇒


    d v  d x    


  ⇒


    d v  1 +   v 2 =   d x  x


  ⇒


   (   y  x )


    x − 5   1 5 =   y − 2  −  1 7 =   z   1 35


  A ( 1 , 2 , − 1 )


    x − 1   1 5 =   y − 2  −  1 7 =   z + 1   1 35   o r     x − 1 7 =   y − 2  − 5 =   z + 1 1


    r   → =   i ^ + 2   j ^ −   k ^ + 𝜆 ( 7   i ^ − 5   j ^ +   k ^ )


  Z = 13 x − 15 y


  A t   O  ( 0 , 0 ) ,   , Z = 0


  A t   E ( 3 , 4 ) , Z = 13 ( 3 ) − 15 ( 4 ) = − 21


  − 30


  → R   d e f i n e d   a s   f ( x ) =   x 2 + x + 1


    x 1 ,   x 2 ∈ R   s u c h   t h a t   f (     x 1 ) = f (   x 2 )


        x 1 2 +   x 1 + 1 =   x 2 2 +   x 2 + 1


    (     x 1 2 −   x 2 2 ) +   ( x 1 −   x 2 ) = 0


    ( x 1 −   x 2 )     ( x 1 +   x 2 )   +   ( x 1 −   x 2 ) = 0


    ( x 1 −   x 2 )     ( x 1 +   x 2 )   +   ( x 1 −   x 2 ) = 0


    ( x 1 −   x 2 )   ( x 1 +   x 2 + 1 ) = 0


    ( x 1 −   x 2 )   ( x 1 +   x 2 + 1 ) = 0


    ( x 1 −   x 2 ) = 0     o r     ( x 1 +   x 2 + 1 ) = 0


    ( x 1 −   x 2 ) = 0     o r     ( x 1 +   x 2 + 1 ) = 0


    x 1 =   x 2   o r     x 1 = − (   x 2 + 1 )


    x 1 =   x 2   o r     x 1 = − (   x 2 + 1 )


    x 2 + x + 1


    x 2 + x + 1 − y = 0


  ∈ R ,   d i s c r i m i n a n t   D ≥   0


   1 2 − 4 × 1 × ( 1 − y ) ≥ 0


  1 − 4 + 4 y ≥ 0


  


  


  


  


  [  3 4 , ∞ )   ≠   C o − d o m a i n   o f   f   i . e . ,   R


  f ( x ) = 3


  ⇒   x 2 + x + 1 = 3


  ⇒     x 2 + x −   2 = 0


  ⇒     x 2 + x −   2 = 0


  ⇒     x 2 + 2 x − x −   2 = 0


  ⇒     x 2 + 2 x − x −   2 = 0


  ⇒   x ( x + 2 )   −   ( x +   2 ) = 0


  ⇒   x ( x + 2 )   −   ( x +   2 ) = 0


  ⇒  ( x + 2 )  ( x − 1 ) = 0


  ⇒  ( x + 2 )  ( x − 1 ) = 0


  ⇒   x = 1 , − 2


  ⇒   x = 1 , − 2


    ∫ 0  𝜋    x s i n x  1 + 3   c o s 2 x d x


    ∫ 0  𝜋     ( 𝜋 − x ) sin ⁡ ( 𝜋 − x )  1 + 3   c o s 2 ( 𝜋 − x ) d x


    ∫ 0  𝜋    𝜋 s i n x  1 + 3   c o s 2 x d x


    ∫ 0  𝜋    x s i n x  1 + 3   c o s 2 x d x


    ∫ 0  𝜋    𝜋 s i n x  1 + 3   c o s 2 x d x


  c o s x   = t ,   s i n x   d x =   − d t


    ∫ 1  − 1    d t  1 + 3   t 2


    ∫  − 1 ( 1    d t     1   3 ) 2 +   t 2


     3   𝜋 3


    𝜋 3      


     3   𝜋 2 9


   ∫    2 x + 1   (   x 2 + 1 ) (   x 2 + 4 )


    2 x + 1   (   x 2 + 1 ) (   x 2 + 4 )


        A x + B   (   x 2 + 1 ) )


        C x + D  (   x 2 + 4 )


  A = 2 / 3 ,   B = 1 / 3 ,   C = − 2 / 3 , D = − 1 / 3


       1 3


   |   x 2 + 1 |


     1 3    tan  − 1 ⁡  x    


   1 3 l o g  |   x 2 + 4 |


   1 6    tan  − 1 ⁡    x 2


  ± 2  2 .  


  √ 2 , 2 √ 2 )


  A ( 2 , 3 , 4 )


  B ( 4 , 5 , 8 )


  ( 3 , 4 , 6 )


  ( 3 , 4 , 6 )


    x − 3  a =   y − 4  b =   z − 6  c


    x − 8 3 =   y + 19  − 16 =   z − 10 7


    x − 15 3 =   y − 29 8 =   z − 5  − 5


  ⇒ 3 a − 16 b + 7 c = 0


  ⇒ 3 a + 8 b − 5 c = 0


    x − 3 2 =   y − 4 3 =   z − 6 6


  1 × 0 + 2 ×  ( − 3 ) + 3 × p = 0


  ⇒ p = 2


    r   → = 𝜆   i ^ +  ( 2 𝜆 + 1 )   j ^ + ( 3 𝜆 + 2 )   k ^


  ( 𝜆 , 2 𝜆 + 1 , 3 𝜆 + 2 )


    r   → =   i ^ − 3 𝜇   j ^ + ( p 𝜇 + 7 )   k ^


  ( 1 ,   − 3 𝜇 ,   2 𝜇 + 7 )


  𝜆 = 1


  𝜇 = − 1


  ( 1 , 3 , 5 )


   [    1  1  1   1  2  0   1  0  1 ]  [    x   y   z ] =  [    10   12   7 ]


   | A | = − 1


   [    2  − 1  − 2   − 1  0  1   − 2  1  1 ]


    A  − 1               =  [    − 2  1  2   1  0  − 1   2  − 1  − 1 ]      


    A  2   =  [    3  3  2   3  5  1   2  1  2 ]


    A  2   − 5 A =  [    − 2  − 2  − 3   − 2  − 5  1   − 3  1  − 3 ]


   k −   x 2


    d P  d x = 60 −   80   x   k −   x 2


    d P  d x = 0


  60 −   80   x   k −   x 2 = 0


    x  y =  60 80  


  x : y = 3 : 4


    ( i )           A C ⃑ = 22   I ^ + 18   J ^ − 6   k ^


        ( i i )                           A B ⃑ = 2   I ^ + 2   J ^ − 3   k ^


  ∆   A B C


   1 2  |   A C ⃑ ×   A B ⃑ |


    A C ⃑ ×   A B ⃑ = 42   I ^ − 54   J ^ − 8   k ^


  ∆   A B C


   1186


    A C →


    A B →


    A C ⃑ ×   A B ⃑


  42   I ^ − 54   J ^ − 8   k ^

