KENDRIYA VIDYALAYA SANGATHAN ERNAKULAM REGION

CLASS XII

PRE BOARD EXAMINATION (2026-27)
MATHEMATICS ~ANSWER KEY

DURATION: 3 Hours

SECTION A
1. B.{0,2,4}
2. C. one —one but not onto
3. B.O
1 n
4. A. [0 1]
5. A.A?
6. D. 14*
7. C.2
2
8. A.[-1,1]
9. D.2
10.c.- %
11. D. no value of x
12 B 2x+2
"7 log2
13.B.2
2
14.B. 1
15.D. —=
16. C. 248
17.A. 2
18. D. perpendicular to z axis
19. A
20. D
SECTION B
sinx—xcosx _ (inx+ )—x(1+c )
21 A'f x(x+sinx) dx _f x(x+sinx) dx
1 14+cosx
- f;dx - fx+sinx dx
= log|x| — log|x + sinx| + ¢
OR
X
21BI = fx(x3+8) x= fx3(x3+8)
t=x3+8 =L = x2dx

3

SUBJECT CODE :041

MAX MARKS :80

V2



dt

_lp_a _ 1
I_3f(t—8)t_ 3ft2—8t

_ 1f dt
T 37 (t-4)2-42

11 t—4—4
=——log| | +C
38 t—4+4

x3|+c

x3+8

= ilog
22. tan?(sec™! 2) + cot?(cosec™13) = sec?(sec™ 2) — 1 + cosec?(cosec™13) — 1
= [sec(sec™12]? + [cosec(cosec™13]%? — 2
=4+49-2=11
23.Given OA = d ,0B = l_a), oc=¢

—

AB=0B—-0A=b—ad

IR
o
o

Given AC =

>é-d=2(b-a)

24A.Given equation of the line are 2x —5 =3y +1 =7 — 5z.

5 1 7
: , Lo -5 _ Yty _ 7
The given equation can be written in standard form as 1—52 = 1—03 = —65
Direction ratios of line are (15,10, —6)
Direction cosines are L 10 —°
J152+102+-6)2 ' [152+102+-6)2 ’ |[152+102+—-6)2

e (55 5 )
24B.Let b be the vector parallel to the required line
= bis perpendicular to both the given lines
=b = (20—2j+k) x (i+2f+2k)
= —61 — 3f + 6k)
Equation of line in vector form is # = 2i — j + 3k + A(—61 — 3] + 6k)
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7 =20—j+3k+p(20+j—2k) [u=—31]
25. i)x+2y<8 i)x+y=3 iii)x <4 iv)x=>0,y=>0
SECTION C

. 2 ;
26.AB = [ cos?x cosxsmx] [ cosy 005}’51"}’]
cosxsinx  sin®x cosysiny  sin’y

[cos?xcos?y + cosxsinxcosysiny cos’xcosysiny + cosxsinxsin’y
| cosxsinxcos?y + sin®xcosysiny  cosxsinxcosysiny + sin’xsin’y

[cosxcosy(cosxcosy + sinxsiny) cosxsiny(cosxcosy + sinxsiny)]
| sinxcosy(cosxcosy + sinxsiny) sinxsiny(cosxcosy + sinxsiny)

_[cosxcosy(cos(x —y)) cosxsiny(cos(x — y))]
"~ |sinxcosy(cos(x —y)) sinxsiny(cos(x — y))

Givenx —y = (2n + l)g
Then cos(x — y) = cos(2n + 1)% =0

AB = cosxcosy(cos(x —y)) cosxsiny(cos(x — y))] _ [0 01 _ 0
~ |sinxcosy(cos(x —y)) sinxsiny(cos(x —y))l L0 0l

2_
27A. y = xootx 4 23

x2+4+x+2

2
_ ~.Ccotx _ 2x°-3

Letu =x , = =
x“+x+2

Theny =u+v ,Differentiating both sides

ay _ au | av
2=t )

u = x°* taking logarithm on both sides logu = cotx logx

. .. 1 du cotx
Differentiating w.r t X ol e logx cosec?x

du cotx
= xW% (— —logx cosec?®x )........... (2)
dx X
_ 2x2-3
T x24x+42

dv _ (x2+x+2)4x—(2x%-3)(2x+1) _ 2x%+14x+
dx (x2+x+2)2 T (x2+x+2)2




2x%4+14x+3

dy xcotx (cotx
- x (x2+x+2)2

_ 2
™ logx cosecx ) +

OR
27B.Givenx +y =t ++
On cubing both sides .(x + y)3 = (t + %)3
3 3 _4+3 i l
> 34y 430yt y) =+ 3 +3(t+12)
=%+  +3xy(x+y) =x* +y* +3(x + )
= 3xy(x +y) =3(x +7v)
= xy=1
= -1
y_x

Differentiating ﬁ - _ xiz

28. For correct figure

let DB = xm, .since the kite is 250m away from the boy, AC =y =250m

Speed of the kite, % =10 m/s
From the figure, EC = 151.5 — 1.5 = 150m
In right angled triangle ACEA , AE? + EC? = AC?
= x% + 22500 = y?

. .. dx d
Differentiating ,2x — = 2y =
dt dt
d d
S XA
dt y dt

When y = 250m ,x = V2502 — 1502 = 200m

d x dx 200
X0 w10 = 8mis
dt y dt 250

F cC

151.5m

1.5m

[o3]
I
o
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29A. x%dy + (xy + y¥)dx =0

dy
dx
dy

dv .
Puty = vx and a—v+xam(l)

N dv xvx + v2x?
S v+x—=——"—
dx x?
dv )
S Vv+x—=—-v-—-v
dx
d
= x—=—2v—1v?
dx
Separating variables and integrating, f

v(v+2)
:>1f 2 dy = fld

2 ) v(v+2) V= x

1 (1 1 1
=3 (J-mg)dv =1 dx
= %108|U| —%IOglv + 2| = —log|x| + logC

2

vo_ (¢

»7z= ()

2
The required solution is Y = (5)
y+2x x

29B. (1+x%) 2 +y = emtan™'

1

dy y emtan_ x
— = 1
dx = 1+x2 1+x2 ( )
1
1+ x2
; [ pdx [ dx tan~1x
Integrating factor, e =e'1+? = g

-1
emtan x

Then the solution is , y. etan™'x — f

1+x2
e(m+1)tan_1x
REATET
Putt =tan™'x =dt=— dx
1+x

y.etn X = [om+Dige 4 ¢

2
= - ((xyx%)) ....(1) , the given equation is a homogeneous differential equation.

e X gy 4
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e(m+1) tan"1x

y_etan x=¢ . "

m+1

Givenwhenx =0,y =1

1
1= +C
m+1
m+1
. . . 1 (m+1)tan"1x
Particular solution is ~ y.e®" ¥ =2 + = 1,
m+1 m+1

> y.(m+ 1)etan_1x — p(m+Dtan™tx 4

30.A .Let ABCD be the parallelogram with diagonals AC=dand BC =b .By applying the rules of
vector addition

AB M_ﬂ AD (41— dz) _b A
2 2 2 2
1 1/ 7 1,5 7
. . Area of ABCD =2 |4B x AD| =3 |3 (d+b) x 2 (@ - b)
==|(a+b) x (@-b)| Yy
==|dxd—-dxb+bxd—bxb| v
M 4
1, .. =
== X
. i 2 12(6 xB)
=2 d x b Y
2
Givend =2{—j+k and b=1+3j—k
Area=%|(Zi—j+l})x(L+3]—k)|
. ij k
axb =2 -1 1|=-20+3j+7k Y
1 3 -1

Area= %\/ 62 sq units 72



30B. Given A(21 — ] + k) ,B(i — 3j — 5k) and C( 37 — 4] — 4k

(
BC = (30— 4] — 4k) — (1—3j — 5k) = (21— j + k)
(

AC = (3i—4f —4k) — (2t —j+ k) = (1 — 3] — 5k)
AB AC —-i-2j-6k).(i-3j-5k 35
cosA=_,ﬁ=(lJ ){(i=3j-5k) _ V35
|AB||AC| V41435 Va1
= cos~1 E)
A= co (m
_ BABC _ (i+2j+6k).(2i-j+k) _ V6
cos B = rme = Va1Ve = Va1
— cos-1 ﬁ)
B = cos (\/ﬂ
_ CBCA _ (-2i+j-k).(-i+3)+5k) _ 0o
cos C = 15 = Vo35 = Vo35
C = cos™1(0) =§
31.
LPP Feasible Region with Corner Points A, B, C, D
:. —_— x+y=150
80+ [ — 2x+y=080
. —— x=20
: Feasible Region
I
I
60 i
I
[}
I
I
% I
404
201
0

&0

Feasible region is bounded with vertices A(20,0), B(20,30), C(30,20) and D(40,0)
Z,=2100, Zz = 4800, Z, = 4950 , Z, = 4200
So maximum value of Z is 4950 at the point € (30,20)
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SECTION D

32.0=[""—2  dx.....(1)

0 sinx+cos

/2 (=%
I = j T T dx
0 sin(i —Xx)+ cos(i —X)

- fn/z G—x)

0  sinx+cos

W+@, 2a=2[""—

2 sinx+cosx

m /2 1
1=2"—— dx

(2

sinx+cos
= — —_ adx
44270 L cinxe =
V ( FSinx ﬁcosx)

T 4270 sin(%+x)

T (/2 T
= mfo cosec(; + x) dx

= 4% [log |cosec (% + x) — cot(% + x)]%

= ﬁ [(log (cosec G + g) —cot (% + g)) — (log (cosec G) — cot (%))]

— T \/§+1|
=2 08 V2-1

33A. Let f(x) = f(y) for some x,y € R

2x 2y
1+x2  1+y?

= 2x + 2xy? = 2y + 2yx?
>x-y)A-xy)=0

>x=yorxy=1Soifxy=1,x#y
Hence f'is not one —one

Lety = f(x),x €ER

:yzliiz Here forx =0,y =0
2
Ify+0, y=1+9;2

>xly—-2x+y=0
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2+ J4-4y?
- >

For x to be real /4 —4y%2 >0

=>-1<y<1

=X

Range = [—1,1] # codomain
Hence f'is not on to.

For the given function to beonto A = [—1,1]

33B.Since x + x = 2x, is divisible by 2, (x,x) E R foreveryx € A
Therefore R is reflexive
Let x,y € Abesuchthat (x,y) €ER
= x + y is divisble by 2
= y + x is divisible by 2
= (y,x) ER
Therefore R is Symmetric.
Letx,y,z € Asuchthat (x,y) € R and (y,2z) €ER
= x + y is divisble by 2 and y + z is divisble by 2
x+y=2k..(1) y+z=2m....(2)forsome k,m € Z
Adding (1) and (2),x + 2y + z = 2(k + m)
>x+z=2(k+m-—y)
x + z is divisible by 2
Therefore R is transitive.
Hence R is an equivalence relation

[2] = {—4,-2,0,2,4}

34.(x —a)? + (y — b)? = c?
Differentiating both sides w.r t x

26c—a)+2(y—Db)y'=0



xX—a

A

Differentiating again w r t x

= @—b}—@—aW1
(y — b)?
__ oG] [<x—a)2+<y—b>2]
(y-b)? (y—b)3
CZ
DR
3
x—a\<]2
[P _ [+55)]
" c2
Y (y-b)3
3
2 12
— (y—lz)zz] = —¢
(y-b)3
35A.
§ Afoa :i‘owocceuy-': sk l]am =3 xm S.Ma:':-tl;:zﬁ:iw-“m For figure

— T e 1
a=3

Area = f__31[1 —(x+D]dx+ f_31[1 + (x + 1)]dx
27—1 %213
=[5+l

=-(-9+(e+)—(2+3)

—4+8+4

= 16 sq units

OR

35B. correct figure

x—y4+2=0...andx = Vy ... (i)
Considerx = Vy = x2 = y
The point of intersection of Eqgs. (i) and (ii)
is givenby x? = x + 2
=>x2—x+2=0
>x =-1,2
But x =— 1 does not satisfy the Eq. (ii).
X = 2



e Bnrded by ¥ = F ¢ P =0, & ¥ . @i Yok

putting x = 2 in Eq. (i), we get y =4
Hence, the point of intersection is (2, 4).

Area = foz(x +2)dx — fOZ x%dx

“fenes].

=24+4-2 =£squnits.
3 3

! - - ¥ 5 = |
05 g s [} 15 il 5 e @

SECTION E
36. 1. Equation of line passes through P(1,4) with slopem isy —4 =m(x — 1)

>mx—y=m-—4

n - -2 =
" m-4 m-4
Smrt———=1

m__4 4—-m
m
. m-—4 .
X —intercept = - Y —intercept= 4 —m

IHASWO=%;+4—m=5—%—m

! 4 n 8
S(m)=ﬁ—1 ,S (m)=—m

S'(m)=0 =>m=+2
Form = —2,5"(m) > 0.So S is minimum when m = —2
OR

B Spin=5-—-m=5+2+2=9

37 L. Direction ratios of L,: # = 31 + 5] + 8k + X(Zi + 3] + E) are (2,3,1)

1

’V14

2

Direction cosines are =

2l
S
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II. Direction ratios of L,:

=142+ 2k +p@+j+2k) are (1,1,2)
. . . 1 1 2

Direction cosines are T RTe

(b1 xbz).(az-ar)

IIT A. Shortest distance = e
|(b1xby)|

a;—a; = (i+2/+2k)— Bi+5/+8k) = —21—3j— 6k

~

(b; X by) = = 51-3j—k

i ;7 ok
2 3 1
11 2

|(by x by)| = V35

OR

III B .Let N be the foot of the perpendicular from P(1,2,2) to
Ly:7=31+5+8k+A(21+3j + k)
DRsof PN =(3+2A—1, 54+43L—2, 8+A—2)
=0R2r+2,30+3, L+6)

Since PN is perpendicular to L, 2L +2)2+ (32 +3)3+ A +6=0

19
SA=——
14
=7 10 15 65
PN =C%~%mn
v 5v182
PN =

38 I. According to the question we have
x+y+z=130....... (1)
60x + 75y + 90z = 10200
= 4x + 5y + 6z = 680.....(2)
2x—y—z=-20........... 3)

Matrix form of the equationis AX = B
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130
= 680
1
A=|4 5 6
2 -1 -1
1 0 1
adjA=|16 -3 =2
-14 3 1
IL.|A| = 3

. 1 0 1
A"1=3 16 —3 —2

o1, 5

[ 130 — 40

2080 — 2040 + 80
—1820 + 2040 — 40

!

[120]
180

17
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