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BOARD OF SCHOOL EDUCATION HARYANA

MARKING SCHEME
CLASS: 12" (Sr. Secondary)

Practice Paper 2026 — 27 SET - A

Tford

[MATHEMATICS]

[ ENGLISH MEDIUM ]
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® The solution methods adopted in the marking scheme are suggestive.
Different methods are also acceptable if these are mathematically correct.

Section -A : (1 Mark each)

Questio | Answer | Hints/ Solution
n No.
1. B Because single element relation is always transitive.
2 A 1 ( 3n> _ 11 s
cos™ | cos—- | = cos™" cos (cos (271 - E))
= cos™~ 1! L N
= cos (cos (2)) X5
3. D None of these is always true.
4. D (A+B)t=B1+41
5. B 2, R =32, 0 2=
dt " dt T dx 2t
d’y 3
dx? 4t
6. -2 putx =cos@ = 6 = cos ' x
VI— 2 Soy = cos™1(2cos?0 — 1) = cos™ cos 26 = 20
-1 d_y -2
= 2c0S™ " Xx, S0 = 7=
7. cos X Many examples possible
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8. D y =x%e™*
d x(2—x
% =xe *(—x+2) = % > 0in (0,2)
0. Critical point At critical ponit the given condition holds.
10. A
2cos?x —1—2cos?0 + 1 cos?x — cos?6
= f dx = Zf dx
cosx — cos 6 cosx —cos 6
=2 f(cosx + cos @) dx
= 2(sinx + xcosf) + ¢
Note: treat cos 6 as constant.
11. A Degree = no. of arbitrary constants = 1
12. D For orthogonal vectors d.b = 0.
So(2t+Aj+k).(i+2j+3k)=0
2+2/1+3=0=>,1=_—2
13. da.b a.b 1 .., -
- or = (a.b)
|/ |p]
14. D Required Distance = /(@ — 0)2 + (8 — )%+ (y — 0)% =
Ja? +y? since any point on y — axis is (0,,0)
15. B objective function is a function to be optimised.
C
16. Ya
7
6
AN
B(0, 4)
3
2 -
¥ A(4, 0)
g o] 1 2 3 4\& 6 7 3
(0, 0) ‘ \
4

X+y=4

7. is maximum at (0,4) where Z = 16
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17. A Given, P (A) = 0.8,P (B) = 0.5and P (B|A) = 0.4
By conditional probability, we have;
P (B|A) = P(A n B)/P(4)
= P(A N B) = P(B|A).P(A) = 04x0.8 = 0.32
18. P(ANB) By definition of independent events.
= P(A).P(B)
19. D A is false but R is true here.
20. D A is false Since A = —1 here for the given condition. but R
is true here.
s -9
SECTION - B (2x5=10)
21. Check for one to one function:
f(1) = f(2)= f(3) = 1,so0 f is not one — one. 1
Check for Onto Function: 1
Here range of f = {—1,0,1} but domain of f # R
So f is not onto.
22(a). Since the corresponding elements of equal matrices are identical,
we get:
2x +y =7
x — 2y = —4 1
On solving we getx = 2,y = 3 1
L 1 0 1
OR Area of trianglezz 6 0 1 1
22(b). | 4 3 1
On solving:
= 175 square units 1
23 y = gcos?x
logy = log 2€°5°* = cos?x.log 2 0.5
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So —— =1log2.(2cosx)(—sinx) 1
d
dic} —pcosx log 2 (sin 2x) 05
24(3) =fo—l =f2x+?>—3—1 0.5
=) 2x+3° i3 X
1
= | 1dx — 4 0.5
f ax f i3
=x—2log2x+3)+C 0.5
x—log2x +3)>+C 0.5
24 1o
(b) I = f dx
0o V1+x2 0.5
put 1+ x? =1t%2xdx =2tdt = xdx =tdt
Whenx =0,t=1;ifx=1,t= 2 0.5
VZedt 5
IZ.I- T:[t]l =\/§—1 1
1
25. Given that A and B are independent
SoP(ANB) = P(A).P(B) 0.5
Now
P(problem is solved)
= Problem is solved by A or problem is solved by B 0.5
or problem is solved by both
P(AUB) =P(A)+P(B)—P(ANB) 0.5
P(AUB) = P(A) + P(B) — P(4).P(B) '
P(AUB)—1+1 L1
32+ 23 12 32
P(AUB)=———2%  ~ _ % 0.5
(AUB) e 3
s -9
SECTION - C (3x6=18)
26. put x = cos 20
tan—1 (\/1+x—\/1—x) _
Vitx+Vi-x/)
— tan-! (\/1+cos 20—VJ1—cos 29) 0.5
- V1+cos26+V1—cos 28
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. (\/2C0529 — \/Zsin29> 0.5
= tan
V2c0s20 + V2sin20
. _1(cost9—sin9) 1
1_ an p cos @ + sin 6
— tan s
— tan—1 — tan—1 —
= tan (1 T tan 6) tan (tan (4 9)) |
s
= eae-l
=g T 5cosTx
27(a). |Atx=0
I _ i 3x +4tanx 0
xl—rf(l)f(x) - xl—r}(l) X B 0 form
So we cannot say it continuous at x = 0
For f to be continuous we should have
lim £(x) = £(0) 1
Applying L Hospital Rule:
. 3 +4sec’x
limf(x) =lm——=3+4=7 1
x-0 x—0 1
So at x = 0 for being continuous function should be redefined
as:
3x +4tanx
— 5 x#0
fx) = X 1
7 ;0 x=0
Then lirré fx)=f(0)=7
xX—
So f is continuous at x = 0
OR
OR Here
27(b).
(b) f(x) = 4x3 — 6x% — 72x + 30
So
f'(x) =12x% —12x — 72 0.5
=12(x?> —x — 6) '
=12(x —3) + (x +2)
Put f'(x) =0 gives 0.5
x=3,x=-2
"0 ¢——2 3o S - 0.5
INTERVAL SIGN OF Nature of f(x)
f'x)
(—0,—2) >0 f is strictly increasing 0.5
(=2,3) <0 f is strictly decreasing 0.5
(3,0) > (0 f is strictly increasing 0.5
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28. Here:

xsinmx; — x <

N[ W

1<
—xsintx;1<x

f(x) = |xsinmx| = {

Now : 1

3 3

IA

= 1

2 2
f |xsin7tx|dx=f x sin wx dx+f —x sinmx dx
-1 -1

1
3

1
2
=f xsinnxdx—f x sinx dx
-1

1 1
3
—xcosmx sinmx]t —Xcosmx Sinmx]2
- e
T I T m? 1y
2 [ 1 1]_3 1 1
R m?¢ mwl mw w2
av dx 1.
29. V=x3=—=3x2—=3x2%2 = 6x* >
dvdt dt
Putx =12 cm = — = (6 X 144) cm3/s = 864 cm3/s
1.5
30(a). d+b=(+j+k)+(+25+3k) =20 +3] + 4k
d—b=(+j+k)—(i+2]+3k)=—j—2k 1
Now
. |t gk
¢=(@+b)x(@-b)=2 3 4
0 -1 -2
¢=—20+4f + 2k .
1¢] = 2vV6
¢ 1.2 1.
= C===—I —_] - —
- V6 V& 6

Then ¢ will be perpendicular to (4 + b) and (a— I;)
since 1
@ x b is always perpendicular to both @ and b.

OR
1

3O(b) Here m = cos= = — ,nm = cos—=0
4 V2 1
P+m?+n?=1 1

l=+—

2
r=1l+mj+nk 1

aglasem.com For more Question Papers, Sample Papers, Notes & Syllabus visit aglasem.com Page 6 of 13


https://aglasem.com

HBSE Class 12 Sample Paper 2027 Mathematics Stepwise Marking Scheme

aglasem.com

7 = 130+ 3j

31. Heren(s) =6 x 6 x 6 =216
Let E; = the event that sum ofnumbers on the dic was 6
E = {(1,1,4), (1,2,3),(1,3,2),(1,4,1),(2,1,3),(2,2,2), (2,3,1)} 1
T (31,2),(3,2,1),(4,1,1)
Let E, = the event that three two's occurs
E, = {(2,2,2)}
Son(E;) =10and n(E,) =1,n(E;NE,) =1 1
p (El) _P(EyNE;) 1
E,)~ P(E) 10 1
s - ¢
SECTION -D (5x4=20)
32(3). The given system of equations can be written as:
AX = B,where
3 2 =2 x 3
A=|1 2 31, X=y,B=6] 0.5
2 -1 1 z 2
|Al =35+0 0.5
= A1 exists
Co-factors of A are :
A;1 =5,415=5,413=-5 0.5
Ayy = 0,42, =7,43=7 0.5
A31 = 10,A32 = _11 ,A33 = 4‘ 0.5
5 0 10 ]
=adjA=|5 7 -11
S5 7 4 0.5
o, _adjA 1 5 0 10
= A" = 4] =£ 5 7 —11 0.5
-5 7 4
1[5 0 10773
=>X=A‘13=£ 5 7 -—11||6 0.5
-5 7 4 112
. adjA 15+ 20
= A" = ] =3 15+ 42 — 22
—15+42 +8 0.5
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1 [35 1
=>X=A‘13=£ 351 =[1
=x=1y=1z=1 :
OR
2 2 -4 1 -1 0
OR |Giventhatd=|-4 2 -4|,B=|2 3 4
32(b). 2 -1 5 0 1 2
So
6 0 0 1
BA=|0 6 0|=6I
0 0 6
So
1 12 2 -4 1 -1 o1
Bl=-A=—-|-4 2 —-4|=[2 3 4 1
6 6
2 -1 5 0o 1 2
Also
y+2z=7
x—y=3
2x+ 3y +4z =17
x 1 -1 013 [ 6+34-28 L [12
Solyl= 2 3 4 17 =z —12 + 34— 28 =z -6 1+1
z 0o 1 2 7 6—17+35 24 1
=x=2y=-1,z=4
Given ellipse is :
33(a). X Y
52 42
=y=4|1 x2_4 52 2
y= 525 x
(infigure): a=45,b =14 1
v
B|(0. 5)
-
N Y, e
()_‘a,O)!—y(n,{)‘)\
B0 b) 1
%
Required Area =4 = 4. | Oa y.dx |
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5 5
4 16
A=4f— 52—x2dx=—f 52 —x2 dx
5 5
0 0

1
16 [x 25 x1°
= A =—|5/25-x2 +—sin_1—]
512 2 51, 1
A_16 25><7t_20 "
=5 |7 %37 T square units.
OR (OR)
33(b).
Y ;‘
P 1
x=1
0 E >X
Vf
Theliney=3x+2meetsx—axisatx=—g .
and its graph lies below x — axis for x € (—1, - g)

2
and above x — axis forx € (— 3 1)
Required area =

Area of the region ACBA+ Area of the region ADEA

2 1 1
3
=j (3x + 2)dx +j (3x + 2)dx
. 2
5 1
3x? "3 [3x2 !
— 42 — 42
-+ xl +[ -+ xl ,
-1 -3 1
_1+25_13
66 3
Here :
34(a . - . -
(a) a=-1-j—k, L =71—6j+k 0.5
a, =31+5+ 7k, b_2’=§—2A+12 |
a, —a; =41+ 6j + 8k
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OR

34(b).

— —_— i j I’E ~
1 -2 1
by X by).(a; —a;
S.D.= a _2) (_2, )
|b13< b, | R
(—4i— 6] — 8k). (41 + 6j + 8k )
($.D.) =
|V16 + 36 + 64|
S.D ‘ 10 | _ V176 = 2929 unit
W= = = units
|Vi1e|
OR
Rewrite the eqn of given line
x_y—l_z—z_k

Then arbitrary D(x,y,z) point on the line is

x=k,y=2k+1,z=3k+2
Let this point D is the foot of perpendicular on the line.
Now position vector from given point P (1,6,3) to Point D is
given by:
PD=(k—1)i+Qk-5)j+Bk—-1)k
Now
Direction vector of line b = 1 + 2j + 3k

Hereb L PD = b.PD =0

=k—-—1+4k—-10+9% —-3=0
= 14k —-14 =0
= k=1
So foot of perpendicular is:

D=(1, 3,5)

Let E(a,b,c) be the image of P(1,6,3) then D(1,3,5) will be
mid point of PE.

So by mid point formula :

a+l ~b+6 _c+3
2 2 T2
=a=1b=0,c=7
So image of P = E (1,0,7)

5

0.5

0.5

0.5

0.5
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Also the distance PE = /(1 —1)2+ (6 —0)2 + (3 —7)% = 0.5
VO +36+16
= V52 units

35(a). Objective func.:tion cZ=—x+2y

Given constraints are:
x=23,x+y=>5x+2y>6y=>0

Consider the system of lines according to given constraints:

x =3 X 3 3
y [0 |1 0.5
x+y=5 x |5 |9 0.5
y [0 |5 ’
X+2y=6 x |6 |0
y 10 |3 0.5

1
Corner Point Z=-x+2y
(Value of 7)
(6,0) -6 0.5
(4,1) -2 0.5
(3,2) 1 0.5
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Since feasible region is unbounded so we have to graph the 1
inequality Z >1 from which we find that resulting region has
points in common with U.F.R.

So Z has no maximum value

OR OR
35(b).

Let E; = the chosen person have blood group O
E, = the chosen person have blood group
other than O
A = the chosen person is left handed

30
Now P(E;) =30% = o0 1
P(E;) =70% = 70
" ° 7100
Now P (E_l) =
P(Left handed person with blood group 0) = 6% = 6/100
Now P(A/E;) = 1

P(Left handed person with blood group other than O =
10% = 10/100

Using Bayes Theorem:
A
E, P(E).P (E_l) .
P(7)= A A

P(E,).P (E_1) + P(E,).P (E_z)

0.3 x0.06 1
" 0.3x0.064+ 0.7 x0.1

00180 180 9 1
"~ 0.0880 880 44

s -d
SECTION - E (4x3=12)
36. Here:
@-4+B=[70000 10000 20000 1
48 =000 20000 0
(¢). 2% of B =0.02 X B 1
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A= 2
Permal Naura
100 200 120
400 200 200

Basmati

Ramkishan
Gurcharan singh

IfAR=xm = BR=20—x)m
(@)

1
(b) S(x) = RP? +RQ%*=2x? — 40x + 1140
Here co-eff. Of x = —40

(© Using second derivative test :
C

1
onputting S'(x) =0=4x—-40=0
=x =10

S§"(x) =4 =+ve = x =10 is a point of minima

AR=10m,BR=10m
38 Given differential equation is :

dy 1+y?
dx 1+ x2
(a) here degree =1,order = 1

1
b
(b) Suitable method : separating the variables 1
() General Solution:
Separating the variables we get:
dy  dx
14+y2  1+x?

Integrating both sides

j dy _J dx
14+y2 ) 1+x2
tan"ly =tan"lx +c¢

1
Which is the required general solution where c is the constant of
integration.
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