HARYANA STATE OPEN BOARD OF SCHOOLING
(2026-27)
Marking Scheme

Model Question Paper -MATHEMATICS
CODE: 835

= Important Instructions: ® All answers provided in the Marking scheme are SUGGESTIVE.
e Examiners are requested to accept all possible alternative correct answer(s).

SECTION — A (1Mark X 24Q)

Q. No. EXPECTED ANSWERS Marks
QL. [(C) (6,8)€R
@. (A T
A s
, -z T 1
Q3 D)-s<y=<7
Q4. (C) a square matrix
Q5. 1 0
© [y 5
Q6. ) 1 1
Q7. (B) fis continuous at X = a 1
-1
Qs. (®) = 1
Q9. (B) 2x. cos (x> + 5) 1
Q10. |[(B) 12=n 1
Q11. | (C)-cosx +sinx + ¢ 1
Q12. |(A)ze< +C 1
3
Q13. |[(O) 0 1
Q4. |(A) 2 1
Q15. 1 sq. unit 1
Q16. | 3 arbitrary constants 1
Q17. Direction Cosines are 2/3, -1/3, -2/3 1
Q18. — — 032 _ 16 1
P(A|B)=P(ANB) /P(B) => = = =
Q19. |5 1
Q20. |P(A.B)=P(A).P(B) 1
Q1. |B#4,2) 1
1 1

Q22. | p(AUB)=P(A)+P(B)=>P(B)=P(AUB)-P(A)=>>— - = —




Q23. (A) Both Assertion (A) and Reason (R) are true and Reason (R) is the
correct explanation of the Assertion (A)

Q24. (A) Both Assertion (A) and Reason (R) are true and Reason (R) is the
correct explanation of the Assertion (A)

SECTION -B

Q25. [ f={(1,4),(2,5),(3,6)}

Since,1 - 4,2—-55,3 -6

=~ Every element of A has unique image.
Therefore, f is one to one function.

OR cos™!( l) + 2sin’!( l)

Q25. _7'c+; s 2
) (3)

_Am

3

Q26. _ (i+))?
qQi =

1] 2
_ (+1)? 5 _(+2)? 9
ar > a P
_ @+ 9 _ (2+2)% g
ai > > 22 > -
2 3
S A= 9 1
2 8 p
OR
Q26. | Vertices of triangle are (1, 0), (6, 0) and (4, 3).
L xg Y11
Area of a triangle =>|X2 Y2 1
x3 y3 1
) 1 0 1
. AZE 6 0 1| =
4 3 1
A=-{1(0-3)-0(6-4)+1(18-0)}
_15
2
Q27. |x=sint, y = cos 2t
&~ cost Y~ gin 2t

dt dt




Q28. | [(1—x)Vx.dx
= (1 —x). x'72 . dx
=f(x1/2 —x3/2). dx

x3/2 xS/Z

= — _—+C
3/2 5/2

Q29. |1etg=1-2j+3k and b =30-2f +k
B
|.1B|

Ql

Angle between two vectors = cos 8 =
.b=(1-2j+3k). (b =30-2] +k )
b=1-4+3=0
|=v1+4+9

|=v9+4+1

b 0 —0
lIb| ~ V13413

T
2

Ql

QL Q
I

|d V13
|b V13

cos 0 =

= 6

I

. X-5_Y+2 _Z X_Y _Z
Q30. | Thelines—=—== and=====
7 -5 1 1 2 3

Now the lines will be perpendicular if the product of their D.R.’s 1s 0.
D.R. of given lines are <7, -5, 1 > and <1, 2,3 >

Product = (7).(1) + (-5).(2) + (1).(3)

=7-10+3=0
Q31. A and B be independent events with P(A) = 0.3 and P(B) = 0.4.
i P(ANB)
For independent events P (A N B) = P(A). P(B)
=(0.3).(0.4)
P(ANB)=0.12

P(ANB)
P(B)

(i) Now P(A|B)=




(=}
=
N

01
=3
10
Q32. Given Data:
Z=3x+4y
xt+ty<4
x>0,y>0
Feasible Region:
The boundary line is x + y = 4.
Corner points are (0, 0), (4, 0), (0, 4).
Corner-Point Table:
Corner Point | Z =3x +4y
(0, 0) 0
(4, 0) 12
(0,4) 16
Final Result:
Maximum Z = 16 at (0, 4).
SECTION - C
Q33. 1. Reflexive:

For any line L; € L, a line is always parallel to itself.
Therefore, (L1, L) € R. This satisfies the reflexive property.

2. Symmetric:

If (L1,L,) € R, then L, is parallel to L,. By the definition of parallel
lines, L, is also parallel to L;. Hence, (L,, L) € R, satisfying
symmetry.




3. Transitive:

If (L1,L;) € R and (L,, L3) € R, then L, is parallel to L, and L, is
parallel to L3. Parallel lines have the same slope, so L; and L3 have
the same slope, implying L4 is parallel to L;.

Therefore, (L1, L3) € R, satisfying transitivity.

Since all three properties hold, R is an equivalence relation.

1
Q34. 5 2
Wehave X+Y %9]6
and X—Y=[O El]
_ 2 3 6
Now(}§+;{)+(X-Y)—[O 9+[0 _1]
E> =
2X 4o 48] 1%
= X =
y [0 * 5 2] [3 6
+ - - = -
Now (X +Y) - (X - Y) [0 : [0 _1]
2 —4
= -
2Y 1[0 10
_ — 1
E>Y_[o 5] 12
OR Area of triangle = 4 sq. units
Q34.
. k 0 1
Again, area of trianglezz. 4 0 1
0 2 1
A== |k(0-2)-0(4-0)+18-0)]
—2k+8 1
4=]—] 12
_ —2k+8
t4=—
+8=-2k+8

—2k+8=8 or —2k+8=-8

= -2k =0 or -2k=-16




= k=0 or k=8
= k=0,8 1
12
Q35.
y = (tan~1 x)?
=y, =2 tan?! xi(tan‘1 x)
1 dx )
0.5
=2 tan ' x.
V1 ATz
(1+x%).y,=2 tan"1x 0.5
Diff. again we get:
1
2x.y; + (1 +x%).y, = 2. T a7 1.5
So
(x%2 + 1%y, + 2x(x®> + 1)y, = 2 0.5
Hence the result. )
OR _ 1-x2 ) _ 2 1
s, VT log (-5 ) =log (1-x) +log(1 + x) — log(1 + x*)
dy _ -1 1 2
dx 1-x 1+x  1+4x2 1.5
_ —4x
- 1—X4 0.5
Q36. |Putx?=yIW@AW
Differentiating w.r.t. x:
X HTUE 3facher PR W
4x3dx = dy
dy
3y = -2
3x dx = 1
x dy
= | —— dx = f— 1
f\/l — x8 g 4,/1 — y?
Using
dx .1 X
fmzsm 1;+c(ﬁ8'q?fﬂ'[m§ﬁ): 1
then (dd):

[ = Lsint
=, siny




Put x* = y @AW

I :lsin_l(x“) +C 1
4
Q37. |y =a cosx+ bsinx
dy _ 1
= — = —asinx + bcosx
dx
d?x _
=>d—yz=—acosx—b51nx 1
- d*x
dy? Y
d?x 1
= d_yz + y = 0
SECTION -D
Q38. | Wenote that x> —x > 0on [—1,0],
x3—x<00n[0,1]
and that x> —x > 0 on [1,2], 1.5
So
fz |x3 — x|dx = fo (x3 — x)dx — fl(x3 — x)dx + fz(x3 — x)dx 1
-1 - J1 0 1
R
() G206
4 2 2 4 4 2
_u 1
=3
OR Given ellipse is :
2 2
Q3s. A A
52 \/§2
x2 3
=y =3. 1——=5 52 — x2 1

(in figure ): a = +5,b = +V3




EIn .
(—:,(1, 0)! y(;c, 0)x
o 0.5
v
Required Area = A = 4. | Oa y.dx
5 5
V3 —— A3 [ ——
0
= A= [ 25— x2 + 25 1x]5
== |3 X > sin 5], .
43125 w _
= 7 5| = 531 square units
Q39. | We have
3
A2=A.A=|3 =2 1] [3 1]
1
=11 12 8‘ 1
114 15
1 2 3 46 69
A3=13 -2 12 —6 23 1
4 2 6 15 46 63
63 46 69 3 1 0 0
A% —23A—-401= (69 —6 23 —233 —2 1|—40f0 1 0 2
92 46 63 4 2 1 0 0 1
63—23—-40 46—-46+0 69—-694+0
[69—69+0 —6+46—-40 23-23+4+0
92 -924+0 46—-46+0 63 —23—-40




0 0 O
=10 0 O0|= 0, Hence Proved.
0 0 O

OR This system of equations can be written as:
Q39. AX B where 57'37
1 —
A=|2 [ ] ] 1
1
=> |A| =10#0
(Now):
Ay =4 A1, =-5413=1
Az1 = 2,43, = 0,453 = =2
A3y = 2,A3; = 5,433 =3 1.5
4 2 2
adjA=|-5 0 5 0.5
1 -2 3
(Thus):
A1 L dj A= ! 45 (2) é] 0.5
=—.adjA=— .
|A| 10 1 -2 3
(Since):
16 +0+4
X=A"1B = —-20+0+10
4—-0+6
! ] [ 1.5
Q40. | Comparing with # = d@ + Ab we get d;, d,, by, by 1
Now d, —d; = —10i — 2j — 3k .
And
i 7k A
2 | =81+ 8 + 4k 1

b, ><E=‘1 2
3 -2 -2




Shortest Distance = |£102)@2 240 1
|by xb,|
| 108| = 9 units 1
OR
Q40 | Wehaved + b = 20 + 3] + 4k 0.5
And  d—b=—-j—2k 0.5
A vector which is perpendicular to both d + b and
d — b is given by
(@+b)x(da—b) = 3 4
0o -1 -2 2
= — 21+ 4] — 2k(= ¢,say)
IC|=V4+16+4=+v24=2V6 1
Now the required unit vector is
¢ 1. 2 1 ;
—=— = —=lt—=]——=
€” Ve Ve Ve !
Q41. | Objective function : Z = —x + 2y
Given constraints are:
x=23,x+y=25x+2y=>26y=>0
Consider the system of lines according to given constraints:
x (3 |3 0.5
X =3 y [0 |1
X 0
x+y=>5 0.5
y |0




0.5
x+2y=6 y [0 |3
Y . A
1.5
Corner Point Z=-x+2y
(Value of Z)

(6,0) -6 1

(4,1) 2

(3,2) 1
Since feasible region is unbounded so we have to graph the inequality Z >1
from which we find that resulting region has points in common with U.F.R.
So Z has no maximum value. 1

OR
Q41. | Let E= the chosen coin is two headed
F= the chosen coin is biased
G = the chosen coin is unbiased

Then E,F,G are mutually exclusive and exhaustive events. 1
P(E)=P(F)=P(G)= 1
Let A = the tossed coin shows head
Then P(A/E)=1, P(A/F) =%, P(A/G)=1/2 1.5

Using Bayes’ Theorem :




P(E).P(2) 4

P(E/A) = P(E).P(%)+P(F).P(§)+P(G).P(§) 9 s
Q42. |If y =3e?* + 2e3*
Then Z—i’ = 6e?* + 6e3* 1.5
And
d2
d—xZ = 12e?* + 18e3* 1.5
a’y _ cdy _
So o= de+6y—
=  12e%* + 18e3* —
2
30e?* — 30e3* + 18e?* + 123 = 0
OR | Here
Q42.
f(x) = 4x3 — 6x% —72x + 30
So
fl(x) =12x% - 12x — 72
= 12(x*> —x — 6)
=12(x—3)+ (x+2) 1
Put f'(x) =0 gives
x=3,x=-2
-co 2 § 00 1
INTERVAL | SIGN OF | Nature of f(x)
f'(x)
(=00,—-2) > 0 f is strictly increasing 1
(—2,3) <0 f is strictly decreasing 1
(3,0) >0 f is strictly increasing 1







