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* 2 []



o
I

General Instructions :
Read the following instructions very carefully and strictly follow them :

(i)
(i)
(1it)
(iv)
(v)
(vi)
(vii)

(viii)

(ix)

This question paper contains 38 questions. All questions are compulsory.

This question paper is divided into five Sections — A, B, C, D and E.

In Section A, Questions no. 1 to 18 are multiple choice questions (MCQs) and
questions number 19 and 20 are Assertion-Reason based questions of 1 mark
each.

In Section B, Questions no. 21 to 25 are very short answer (VSA) type
questions, carrying 2 marks each.

In Section C, Questions no. 26 to 31 are short answer (SA) type questions,
carrying 3 marks each.

In Section D, Questions no. 32 to 35 are long answer (LA) type questions
carrying 5 marks each.

In Section E, Questions no. 36 to 38 are case study based questions carrying
4 marks each.

There is no overall choice. However, an internal choice has been provided in
2 questions in Section B, 3 questions in Section C, 2 questions in Section D and
2 questions in Section E.

Use of calculator is not allowed.

SECTION A

This section comprises multiple choice questions (MCQs) of 1 mark each.

1. The following graph represents :
1
€ \ (0, m) >
X'« 0 >X
‘3;,
(A) y=seclx (B) y=cot™lx
(C) y=tanlx (D) y=cosec™lx
65/4/12 * 3 P.T.O.
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_@i-j?

2. WMTA = [a;] FITE 2 x 2 T TF AT &, oo 31974 ay; = 2 UG
TIMAR:
1 3 1 0
@ |3 ) ® |3 )
0 - 3 =
. 3] © 3.
4 3 4 0
© |3 . D |3 .
0 = 3 =
. 3. © 3]

3. AT (2,3),(0,4) T (p, 2) H@E, A pHAFE:

4 3
(A) - B) - -
) 4 D) -4

4. e” T x o HTUET STThHeAT @ :

(A) logx (B) e®

(C)  eXe® (D) (%)
5. sec‘l(\/g) + 2 cosec‘l(—\/g) Wﬂ@IW%:
A -— B -—

(D)

=3
N3

6. IARTHFFIGTUtAFISH AT A TE TN S = 72t + 3t% — t3 U A, AW HFT

form s g A A fr TR 2
(A) 4 9FTE (B) 6 T%Ug
(C) 3UFTE (D) 0 UFTS

65/4/12 * 4 []
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65/4/2

Let A = [a;] be a 2x2 matrix whose elements are given by
. .2
ajj = u Then A’ is :
- X
(A) 4 (B) 4
0 - 3 =
L 3 L 3
' X
(C) 1 (D) 1
0 = 3 -
L 3 L 3.

If points (2, 3), (0, 4) and (p, 2) are collinear, then the value of p is :

4 3
(A) - B) - 7
< 4 D) -4

Differential of e¢” with respect to x is :

X

(A) logx (B) e®

X

(C) eXe® D) (eX)?

The principal value of sec™! (\E ) + 2 cosec™! (—\/5 ) is :

A -= B) -—

If the distance travelled by a particle in t seconds is given by
S =72t + 3t2 - t3, then time taken by the particle to come to rest is :

(A) 4 seconds (B)
(C) 3 seconds (D)

6 seconds

0 seconds
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10.

11.

12.

65/4/2

Id—x L -
\/25 — 16x2

@A Lsinlaxsc B) L sin-!16x+C
5 25

© L1, O L sl ¢
1 5 16 5

1

DI I dx =tan"le + k %,?ﬁkah‘rm:r%:

eX+e™*
T
(A) e (B) Z
T
) 0 (D) ~1
SinX+COSX x#0
e flx)=1 x ’
k, x=0
Xx=0WHAAL, ARk FATE :
A) 0 B) -2
c) -1 D) 2
Tehy = x qAT x-HT E x = 0 qAT x = 2 o o< FoR &1 o7 ATHA @
A) 2@t ®) = =t
(C) 1aiges (D) 43 gehTS
HETH qUIteh %ol f(x) = [x], 0 < x < 3, Toh foigail wt srereheria 787 € 2
(A) e T felg (B) ahac al feigafl
(C) ot off foig T et (D) i feigati w
a2y dy \2
FTF GHIFT 4L—§] +3 1+(d—yj _y | =0 T T T ATEA R ;
X X
A 2 B 3
(C) ufeaifea =i & D) 4
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10.

11.

12.

65/4/2 * 7 P.T.O.

J' dx .
———isequalto:
25 — 16x>

@A Lsinlaxsc B) L sin-!16x+C
5 25

© L1, O L sl ¢
1 5 16 5

1
If J. _dx =tan~! e + k, then the value of k is :

eX+e

A e ®

© 0 (D) —g
Siﬂ + cosx, x#0

If f(ix) = X ’ is continuous at x = 0, then the value of k
k, x=0

is :

A O B) -2

< -1 D) 2

The area of the region bounded by the curve y = x and x-axis, between
x=0andx=2is:

(A)  2sq. units (B) % sq. unit
(C) 1sq.unit (D) 4 sq. units

The greatest integer function, f(x) = [x], 0 < x < 3 is not differentiable at
how many points ?

(A) At only one point (B) At only two points
(C) At no point (D) At three points

The sum of the order and the degree of the differential equation

d2y ? dy 2 )
4 d? + 3 1 + (d—xj -y = 0 1S :
A 2 (B) 3
(C) not defined (D) 4
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13. AR 3i-25+5k)x@] +pj +qk)= 0 & A pauqHAEE:

2 5 8 20
A =__’ = — B =——’ e
(A p 5 4=3 B) p 5 4= 3
20 8
© p=—2,4=-3 (D) p=0,9=0

14. feuwww ure A, vk WRaek Num gwr (LPP) 2@ %ed Z =px +qy, p,q> 0
T SATRIHAHTHRLOT A o6 TTC FETA &1 BAToRd (AT T § | TS [@ravs AB & @it
fofgatl w stfreram (2) 31T 2, A Ffafiad § & -1 wel 8 ?

(15, 0=
(A) p=2q (B) p=3q
(C) q=3p (D) q=2p
15. = fig A0, 1, 1), B(2, 0, -1) 7T C(1, 0, 3) T Bryfs ABC 5T & | A ABC &
FTFA 2 :
(A) @ 1 3HTS (B) /53 =nig#iE
(C) g T 3hTS (D) 11 =iz

16. IEHERNF ™ 3x+y >3, 2x-y>-5, x, y> 0 g0 wUqd &
(A)  UE AU T INEE
(B) U =qier § uierg,
(C)  gEU =gl ufisrg
(D) @ =gl d ufteg
65/4/2 * 8 []
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13. If(B3i-2j+5k)x(4i +pj +qk)= 0, then the values of p and q are :
2 5 8 20
A =—-—, = — B = -, - —
(A p PR s (B) p 5047 3
20 8
C) p=—7,q=—= D) p=0,q=0
3 3
14. In the graph, the feasible region representing the Linear Programming
Problem for maximising objective function Z = px + qy, p, q > 0 is shaded.
If all points on segment AB give max (Z), then which of the following is
true ?
y
(0, 10) Feasible Region
ABCO
> X
0 5,0 (15,0) >
0, 0)
(A) p=2q (B) p=3q
(C) q=3p (D) aq=2p
15. Three points A0, 1, 1), B(2, 0, —-1) and C(1, 0, 3) form A ABC. The
ar (A ABC) is :
(A) @ sq. units (B) b3 sq. units
©) g sq. units D) 11 sq. units
16. The region represented by the system of inequations 3x +y >3,
2x-y2-5, x,y>20is:
(A) unbounded in 1%t quadrant
(B)  bounded in 1%t quadrant
(C)  unbounded in 2™ quadrant
(D) bounded in 2™4 quadrant
65/4/2 * 9 P.T.O.
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17. Tr=fofad 8 9 sH-ar ue Wash 31aehor GHiwRor 727 2 2

(A) (1 +x2) dy + 2xy dx = cot x dx

B) y+ i (xy) = x (sin x + log x)
dx

C) x(Q+y2)dx-y1+x2)dy=0

D) ydx-(x+3y2)dy=0

18. U A, B U1 C # sl TR 89 sl TRekard AT 60%, 70% dT 80% @ |
SHY-T-hH Ueh IET H ohef ST B ohl ITReRaT 2 :

3 244
(A) 250 (B) 550
9
) 1 (D) )

o GEAT 19 HR 20 A4 TS 0o HTIIRT T4 8 | 3 97 138G T & 5778 Tah 1 ST
(A) T91 g8 ! G% (R) SR SAfend 19631 7371 € | §9 991 & Hell S 1=l 1a€ 77¢ Higl (A), (B),

(C) 3R (D) F & FFR Aq |
(A)  SARTRYA (A) TR T (R) ST T & 3T ok (R), AR (A) it Tt e
FLATR |
(B) BRI (A) 3R T (R) IF1 &l &, W do (R), AHIT (A) I &t
SATEAT T&T HLdT 2 |

(C)  HAMHIT (A) WEl &, T doh (R) T 2 |
(D) AR (A) 7T &, ] % (R) W1 2 |

19. e (A): IR AT B3 UH o SR § foh AB TT BA 31 qiedive &,
T YT I8 ¢ fh AB = BA.

T# (R) : HHH TS 6 2 el ATl T UGS SFAIHE BT S |
20. IMFIT(A): HAIF:N S N, ST fix) =x3 + 2,V x € N FRT IR ®,
THahT & T ST T 2 |
T (R): Hifs gft y € N (@-I=0) & g N (7=0) H x = (y — 2)V3 &

FRqa e, M fx) =x3+ 2 = y.

65/4/12 * 10 []
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17.  Which of the following is not a Linear Differential Equation ?
A (1+x2 dy + 2xy dx = cot x dx
B y+ d%; (xy) = x (sin x + log x)
C) x(A+y2)dx-y1+x2)dy=0

D) ydx-(x+3y2)dy=0

18. The probability that it will rain tomorrow in cities A, B and C is
60%, 70% and 80% respectively. The probability that it will rain
tomorrow in at least one of the cities is :

3 244
(A) 250 (B) 550
9
< 1 (D) )

Questions number 19 and 20 are Assertion and Reason based questions. Two
statements are given, one labelled Assertion (A) and the other labelled Reason
(R). Select the correct answer from the codes (A), (B), (C) and (D) as given below.

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

(B) Both Assertion (A) and Reason (R) are true, but Reason (R) is not
the correct explanation of the Assertion (A).

(C)  Assertion (A) is true, but Reason (R) is false.
(D)  Assertion (A) is false, but Reason (R) is true.

19. Assertion (A) : If A and B are two square matrices such that AB and BA
are defined, then it is not necessary that AB = BA.

Reason (R): Product of two diagonal matrices of same order is
commutative.

20. Assertion (A) : A function f: N — N given by fix) = x3 + 2, ¥V x € N is
one-one but not onto.

Reason (R): Since V y € N (Codomain), there does not exist x = (y — 2)1/3
in N (Domain) such that f(x) =x3 + 2 = y.
65/4/2 * 11 P.T.O.
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LCLERC]
59 QU 4 Hfd TH-IHI (VSA) THR % 5 T4 &, IS4 T % 2 H# ¢ |
21. (%) wMTRImuSdsianwiail - j +skam-2i +j - 2k g frefa
FI TS 8 | 3 1 DI o diFad 5 m TS o Teh &aS1-3UE s & fhT ST
bl 1T TSI T T |

AT

@) I U T AR a, x-S q g, y-31eT & g T 23788 & = HI0T O T
@R, 0 FT BT TAT 2 3 Hesh T FIRT

22. HME JTd ST :

tan_l(— %} + cot‘l(%J + tan_l(sin(— gD + tan_l(tan%j

23. 98 AU J1d T e/ we fix) = 1X CSRIx e (0, 1)U (1, o), THM
ogx
2l

24, AR@I +35 + yamei + - ﬁ)w:AABCaﬁ‘gmaﬁ AB @ AC =
freftd o &, a1 A ¥ S1e ST ITel) HTfearent ol (&t o arelt fest Jrd hifse |

25. (%) aRURRGEA fx) =1 ~ 9 x=ngaa%|

YT

x—1 x<2

ITThA T © IT =T |
2x -3, x>2’ & AT

@) I fh x = 2 WheH f(x) = {

65/4/12 * 12 []
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SECTION B

This section comprises 5 Very Short Answer (VSA) type questions of 2 marks each.

21. (a) Let two rods placed on the ground be represented by vectors
N AN A A N N

4i - j +3k and - 21 + j - 2k. Find a vector representing a

flag-post of height 5 m that has to be erected perpendicular to both

the rods.
OR

%
(b) A unit vector a is such that it makes an angle g with x-axis, g

with y-axis and an acute angle 0 with z-axis. Find 0 and the

%
components of a .
22. Evaluate:
tan_l[— i) + cot_l[ij + tan_l[sin(— ED + tan_l(tan@j
5 5 2 3

23. Find the interval(s) in which the function f(x) = IX , Where
0g X

x € (0, 1) U (1, =), is increasing.

A A A A A A —> —>
24. If(2i +3j + k) and (2i + j — k) represent the sides AB and AC
respectively of A ABC, find the vector representing the median

through A.
COSX T
, X # 5
25. (a) Show that the function fix)= { ' 2
1, X = E
2

is continuous at x = g

OR
x—1 x<2
2x -3, x>2

(b) Find whether the function f(x) = { at x = 2 is

differentiable or not.

65/4/12 * 13 P.T.O.
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Qug T

59 GUS H 79-3719 (SA) R & 6 37 &, S0 I % 3 3% & |

26. T g i, AR SRR e o R & st i s
1 s 2 | S Al A A A 4 e @ 6 @ § S
I B § 7 wefrat qur 3 des 8 | Af ae-faar afaaifaradt 8, 1w AT @
oreeff <1 T ¥, STk et ST 3 fore A B & fRrenfofet e < @ 2
afe At § @ hae ot feremeff I €, A T TSt quT T ekl o I ST i STRreRdT
ST I |

27. dTA= 2, A A2 - 4A — 5 1 qfefad Fifsg |

N N
N = DN

2
2
1

28. (F) UWHTA=R-{3}qB=R- {1}2 | THF B {: A — B 38 TR I &
26 f(x) = (X‘ 2j 2 | Stfer SR o e £ Ukt 9 SrresTEl § |

X -3
YT
(@) T n T e oF quite & qor dee R 9= Z 5 39 YR afenfyd & fR

R={x,y):(x~-y), nHWSTE, x, y € Z} | J1q HIC o T R T oaar
T |

29. famferRaa g T Gt 61 1% € gt iU :
BEI|
X + 2y <40
3x+y =30
4x + 3y > 60
x,y2>0
o 3TA Z = 20x + 10y T ATHIRT HIST |

65/4/12 * 14 []
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SECTION C

This section comprises 6 Short Answer (SA) type questions of 3 marks each.

26. In a school, the probability of holding a debate competition is % and that
of a quiz competition is % In the two participating teams, A has 4 girls
and 6 boys and B has 7 girls and 3 boys. If a debate competition is held,
the students are selected from team A and for the quiz competition they
are selected from team B. If only two students are to be chosen from the

teams, then find the probability that one will be a girl and the other a

boy.
1 2 2
27. IfA=|2 1 2/|,then compute A%2—4A-51.
2 2 1

28. (a) LetA=R-{3}andB=R - {1}. A function f: A — B is defined by

f(x) = (X — ;] . Find whether fis one-one and onto.

X_
OR

(b) Let n be a fixed positive integer. A relation R is defined in set Z
such that R = {(x, y) : (x — y) is divisible by n, x, y € Z}. Determine

if R is an equivalence relation.

29.  Solve the following Linear Programming Problem graphically :
Minimize Z = 20x + 10y

subject to
X + 2y <40
3x+y =30
4x + 3y > 60
X, y>0
65/4/12 * 15 P.T.O.
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30. (&) IR xy=eX"Y %,Fﬁ??ﬂﬁ@ﬁml
X
JroraT

2 2
@) tan~! \/1 X - \/1 — % | FT cos1x2 % TTUT AFeherst JTd I |
\/1 +x2 + \/1 —x?

3. &) ‘@Txgzzl;yzzg?’W@mﬁgmaﬁﬁqa}ﬁgu,z&ﬁ
2 mEA @R
Srera
@) W@ T=@d+0i +(@h- 1] -3k @

T=>01+ ZM)/i\ +(2 - 5u)12 + (4u — 1)3'\
% ofter ot =pam gt i |

Qs Yy

T EUE T 4 JH-3909 (LA) JHR & G99 8, S8 I & 5 37 8 |

32. (F) AT THIHO y oY dx = (y3 + 2x &¥) dy, S y(0) = 1 H &A I |
JrqaT
@)  FATFA GHRT (x3 — 3xy2) dx = (y3 — 3x2y) dy T ATIF & JTd IS |

33. TR F TN TH y = x| x|, x-318, x = — 2 3 x = 2 | NG & HT &A%
1A ShITNTT |

34. (%) FAHIN:

J- X dx
(x — (%2 + 4)
AAqAT

65/4/12 * 16 []
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30. (a) If xy=e*~ 7Y, then find ?
X

OR

. . 1+x2 —J1-x2 .
(b)  Differentiate tan™! \/ X \/ X with respect to cos™1x2.

\/1+x2+\/1—x2

-2 1-y z-3
2

31. (a) Find a point on the line X at a distance of

x/§ units from the point (1, 2, 3).

OR
(b) Find the shortest distance between the lines

T=@+ni +@-1D] -3k

- A A A
r=1+2wi +2-5wWk +4u-1)j.

SECTION D

This section comprises 4 Long Answer (LA) type questions of 5 marks each.

32. (a) Solve the differential equation y eY dx = (y3 + 2x e¥) dy, when y(0) = 1.
OR

(b)  Find the general solution of the differential equation
(x3 - 3xy?) dx = (y3 - 3x2y) dy.

33. Using integration, find the area of the region bounded by the curve

y =x|x|, x-axis, x = - 2 and x = 2.

34. (a) Find:

J- X dx
(x — 1)(x2 + 4)

OR
65/4/2 * 17 P.T.O.
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(@) A T HIT ;

1

J' xtan 1 x dx
(1 n X2)3/2

85. U G & WIS qeT i THIeRTOT J1a hifsrg ST w@reit
TG+t o) e T =@l - k) +u@i +3k) HuRrewe
fofg & et ST e X_zl - 7_3y = 7 % GHAL T |

Qs g

3G GUE H 3 JHUI-376997 STTTRT G978, fS7d I & 4 3HF & |
THIOT 37T — 1

36. UF NGO 7 Ush =T 3ae NI o (S 32 sl ol He| § s=H & AT Sl
YT S T HHAT T | e drelt Ut oI STeT-STorT 9ol | 8, e [ |
30 &t {1 hY AT &, <o 11| 20 ATt a2r 10 g8 o=t &, o s 111§ 30 &
o i 1 o S & 2 O o e 8, e = 1,2, 331
Suerd FT 9T ST, feforfiad s o s e
T ekl Weh It T[T 2 |
(1) 3%k Uk oIet U1 3T oY A shl STkl &I & ? 2

(i)  Af< I Ueh &L 2T <A €, o 36 2T o S 11 H | < ST 3t JTRresdr

65/4/12 * 18 []
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(b) Evaluate :

1
J' xtan 1 x

2372 dx

1+x

35. Find the vector and cartesian equations of the line passing through the
N AN JA AN N
point of intersection of the lines T =G+ j —k)+A3i - j)and

T :(4/i\ - 1/;)+u(2/i\ +31/;)and parallel to the line x—21 = 7—3y =

Z.

SECTION E

This section comprises 3 case study based questions of 4 marks each.

Case Study -1

36. An NGO organises a charity event in which they decide to distribute
woollen caps to protect children from winter. The caps to be distributed
are in three separate boxes, Box I has 30 red caps, Box II has 20 red and
10 green caps, and Box III has 30 green caps. The probability that a Box i

is selected and a cap picked out is é, wherei=1, 2, 3.

Based on the above information, answer the following questions :

A person selects a cap.
) What is the probability that he selects a red cap ? 2

(ii)  If he selects a green cap, what is the probability that the cap has

come from Box IT ? 2

65/4/12 * 19 P.T.O.
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ThIT {ETAT — 2

37. U e UTel W, =l shl VAR Ul H Gl T S o1 ST T@v o, St fob smepfa o
EEURIRIE IR

H=15¢cm

e %Y T MU 15 em & 7T BISAT5 em & | 36 9 H S 0-1 cm?/s 3 G & el
SIRGIE]

SUGeF G oh AR W, FHferiad Te i o 3o i :
(1) %9 H & I SA1E h AT HA H W o I3 hl BsA ¢ 7 ey wiiud i

STfeh X% o1 AI-IMT 0T 0 2 | 1
(ii) =" o STH o1 et fohE & W SR =16 T&T €, ST 31 H 59 ol Teds 6 cm 8 ? 1
(i) (%) oG9 F H S A TEE 6 cm T, 39 T T F F0U TH &A%
o G+ shl ST hITSIT | 2
areraT

(i) (@) & F T H F TS 6 cm 7, W I FT & T TS &
(wetted surface area)gﬁaﬁﬁﬁaﬂﬁaﬁﬁﬁl 2

65/4/12 * 20 []
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Case Study - 2

37. At a birthday party, children are being served orange juice in conical
cups, as shown in the figure.

R=5cm

0

LN |
=1

H=15¢cm

Each cup is 15 cm deep and has a radius 5 cm. The juice is being poured
into this cup at a rate of 0-1 cm3/s.

On the basis of the above information, answer the following questions :

(1) Establish a relation between the height h of the juice in the cup
and radius r of the surface of the juice in the cup, if the
semi-vertical angle of the cone is o. 1

(ii)) At what rate is the juice level in the cup rising when the juice is

6 cm deep ? 1

(iii) (a) When the juice is 6 cm deep, then find at what rate is the

upper surface area of juice increasing ? 2

OR

(iii) (b) When the juice is 6 cm deep, then find the rate at which the
wetted surface area of the cup is increasing. 2
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ThIT {ETqAT — 3

38, U HIU Ush TH TATHIHRR AHE! oh Sl ohl ST TTET & foh SE6hT TS o =NNSTS oA
TS SHhT STs | 3 em 3T & | wﬁmﬁ%gﬁwaﬁaﬁ%%ﬁﬁm
ﬁsﬁ?ﬁﬂ 10 cm AT 2 | wﬁ%ﬁa%aﬁwﬁ“mééw@ﬁ?ﬁ@wsﬂﬁwﬁ%
ﬁﬂ\'lﬁﬁ 1 cm FH AT R |

SUGerd FHT o TR W, FreAferiiad st o s difer

() T fmmetl &t awid g¢ Sl 1 ARIT dor 3% ATgE wEieRr

AX = B % &9 H = I | 1

(i) T I for R A~ ot sifaca € | 37 ST ot gfte it | 1

i) (®) A”! F@HIRT] 2
AYAT

(i) @) A2+ 71 Fahifeg | 2
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Case Study -3

38. A carpenter needs to design a wooden box in the shape of a cuboid such
that the sum of its length and breadth is 3 cm more than its height. Twice
of its length, thrice of its breadth and its height add up to 10 cm. Its
breadth added to 7 times its height is 1 cm less than 3 times its length.

On the basis of the above information, answer the following questions :

(1) Write the equations representing the various dimensions and

express them as the matrix equation AX = B.
(ii) Findif A~ ! exists. J ustify your answer.

(iii) (a) Find AL
OR

(Gii) (b) Find A2+ 71
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Marking Scheme
Strictly Confidential
(For Internal and Restricted use only)
Senior Secondary School Certificate Examination, 2026
MATHEMATICS (041) (PAPER CODE 65/4/2)

General Instructions: -

1.

You are aware that evaluation is the most important process in the actual and correct assessment of
the candidates. A small mistake in evaluation may lead to serious problems which may affect the
future of the candidates, education system and teaching profession. To avoid mistakes, it is
requested that before starting evaluation, you must read and understand the spot evaluation
guidelines carefully.

“Evaluation policy is a confidential policy as it is related to the confidentiality of the
examinations conducted, Evaluation done and several other aspects. Its’ leakage to public in
any manner could lead to derailment of the examination system and affect the life and future
of millions of candidates. Sharing this policy/document to anyone, publishing in any magazine
and printing in News Paper/Website etc may invite action under various rules of the Board
and IPC.”

Evaluation is to be done as per instructions provided in the Marking Scheme. It should not be done
according to one’s own interpretation or any other consideration. Marking Scheme should be
strictly adhered to and religiously followed. However, while evaluating, answers which are
based on latest information or knowledge and/or are innovative, they may be assessed for
their correctness otherwise and due marks be awarded to them. In class-X, while evaluating
two competency-based questions, please try to understand given answer and even if reply is
not from marking scheme but correct competency is enumerated by the candidate, due marks
should be awarded.

The Marking scheme carries only suggested value points for the answers

These are in the nature of Guidelines only and do not constitute the complete answer. The students
can have their own expression and if the expression is correct, the due marks should be awarded
accordingly.

The Head-Examiner must go through the first five answer books evaluated by each evaluator on
the first day, to ensure that evaluation has been carried out as per the instructions given in the
Marking Scheme. If there is any variation, the same should be zero after delibration and discussion.
The remaining answer books meant for evaluation shall be given only after ensuring that there is
no significant variation in the marking of individual evaluators.

Evaluators will mark( V) wherever answer is correct. For wrong answer CROSS “X” be marked.

Evaluators will not put right (v')while evaluating which gives an impression that answer is correct
and no marks are awarded. This is most common mistake which evaluators are committing.

If a question has parts, please award marks on the right-hand side for each part. Marks awarded for
different parts of the question should then be totaled up and written in the left-hand margin and
encircled. This may be followed strictly.

If a question does not have any parts, marks must be awarded in the left-hand margin and encircled.
This may also be followed strictly.

If a student has attempted an extra question, answer of the question deserving more marks should
be retained and the other answer scored out with a note “Extra Question”.

10.

No marks to be deducted for the cumulative effect of an error. It should be penalized only once.

11.

A full scale of marks (example 0 to 80/70/60/50/40/30 marks as given in Question
Paper) has to be used. Please do not hesitate to award full marks if the answer deserves it.
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12. | Every examiner has to necessarily do evaluation work for full working hours i.e., 8 hours every day
and evaluate 20 answer books per day in main subjects and 25 answer books per day in other
subjects (Details are given in Spot Guidelines).This is in view of the reduced syllabus and number
of questions in question paper.

13. | Ensure that you do not make the following common types of errors committed by the Examiner in
the past:-
® Leaving answer or part thereof unassessed in an answer book.

o Giving more marks for an answer than assigned to it.

® Wrong totaling of marks awarded on an answer.

® Wrong transfer of marks from the inside pages of the answer book to the title page.

o Wrong question wise totaling on the title page.

o Wrong totaling of marks of the two columns on the title page.

® Wrong grand total.

@ Marks in words and figures not tallying/not same.

o Wrong transfer of marks from the answer book to online award list.

@ Answers marked as correct, but marks not awarded. (Ensure that the right tick mark is correctly
and clearly indicated. It should merely be a line. Same is with the X for incorrect answer.)

@ Halfora part of answer marked correct and the rest as wrong, but no marks awarded.

14. | While evaluating the answer books if the answer is found to be totally incorrect, it should be marked
as cross (X) and awarded zero (0)Marks.

15. | Any un assessed portion, non-carrying over of marks to the title page, or totaling error detected by
the candidate shall damage the prestige of all the personnel engaged in the evaluation work as also
of the Board. Hence, in order to uphold the prestige of all concerned, it is again reiterated that the
instructions be followed meticulously and judiciously.

16. | The Examiners should acquaint themselves with the guidelines given in the “Guidelines for spot
Evaluation” before starting the actual evaluation.

17. | Every Examiner shall also ensure that all the answers are evaluated, marks carried over to the title
page, correctly totaled and written in figures and words.

18. | The candidates are entitled to obtain photocopy of the Answer Book on request on payment of the
prescribed processing fee. All Examiners/Additional Head Examiners/Head Examiners are once
again reminded that they must ensure that evaluation is carried out strictly as per value points for
each answer as given in the Marking Scheme.
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MARKING SCHEME
MATHEMATICS CLASS XII (Subject Code—041)
(PAPER CODE: 65/4/2)

Q. EXPECTED OUTCOMES/VALUE POINTS Steps | Marks
No.
SECTION A
Q. Number 1 to 20 are multiple choice questions of 1 mark each.
L. The following graph represents :
}r
‘ \ (0, T) g
X'€ o »X
v
(A) y=sec  x (B) y=cotlx
(C) y=tan " x (D) v=cosec™!x
A (B) y=cot™ x 1
2. Let A = [aijl be a 2x2 matrix whose elements are given by
. n2
S A= PhenA’ia:
3
L3 Lo
A |3 . ®) |3 3
0o — 3 =
3 L 3
2 3 0
c |3 : o |3 .
0 — 3 —
i 3 i .,
Ans. 1
1
5 3
(4) 4
0 —
3

MS_XII_Mathematics_041_65/4/2_2025-26




If points (2, 3), (0, 4) and (p, 2) are collinear, then the value of p is :

4 -3
A) — B) —
(A) - (B) ;
€4 (D) - 4
Ans (C) 4
4.1 . . o .
Differential of € with respect to x is :
(A) log x (B) e
(C)e'e” (D) (")’
Ans. x eF
(C)e'e
5.
The principal value of sec™! (\@) + 2 cosec‘l(—\/i) is :
T T
(A -—-— (B) —-—
2 4
T T
C) — (D) —
4 2
Ans. —
(B) —
4
6| If the distance travelled by a particle in t seconds is given by
S = 72t + 3t2 - t3, then time taken by the particle to come to rest is :
(A) 4 seconds (B) 6 seconds
(C) 3 seconds (D) 0 seconds
Ans.

(B) 6 seconds

dx :
I ——————— isequal to:
\25-16x7
(A) lsin_14x+c (B) Lsin_116x+c
5 25
(@) lsin_14—x+c (D) Lsin_lﬂJrc
4 5 16 5

Ans.

(C) lsin_1 (ﬂJ +c
4 5
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1
If I L =tan~! e + k, then the value of k is :
eX+e ¥
0
A B =
(A) e (B) 1
C 0 D) ——
(C) (D) 1
Ans.
—7T
D) =
(D) 1
> sinx +cosx, x#0
Iff(x)=9 x ’ is continuous at x = 0, then the value of k is:
k, x=0
(A)0 (B) -2
©) -1 (D)2
Ans. (D) 2
10.

The area of the region bounded by the curve y = x and x-axis,

betweenx=0and x =2 is :
: 1 .
(A) 2 sq. units (B) Esq. unit

(C) 1 sq. unit (D) 4 sq. units

Ans.

(A) 2 sq. units

11.

The greatest integer function, f(x) = [x], 0 < x < 3 is neot differentiable at
how many points ?

(A) At only one point (B) At only two points

(C) At no point (D) At three points

Ans.

(B) At only two points

12| The sum of the order and the degree of the differential equation
2
2 2
4;—2} +3[1+(%J y]:Ois:
(A) 2 (B) 3
(C) not defined (D) 4
Ans. (D) 4
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13.

A A A A A A —>
[f(3i—-2j+5k)x(4i +pj +qk)= 0, then the values of p and q are :

2 5 8 20
A =—-—, = — B =—-—, =-—
B p=-g.a=y B p=-g.a=7
20 8
C) p 3°9=~3 (D) p=0,q
Ans. -8 20
B)p=—7>9=—
3 3
141 In the graph, the feasible region representing the Linear Programming
Problem for maximising objective function Z = px + qy, p, q > 0 is shaded.
If all points on segment AB give max (Z), then which of the following is
true ?
y
(0, 10) Feasible Region
ABCO
(0, 5)
“ L L >X
O (50 (15,0) >
(0, 0)
(A) p=2q (B) p=3q
(C) gq=3p (D) q=2p
1(C) g=3p
15.] Three points A(0, 1, 1), B(2, 0, -1) and C(1, 0, 3) form A ABC. The
ar (AABC)is:
(A) \/2_3 8q. units B) 53 sq. units
(C) % sq. units (D) 11 sq. units
Ans.

(A) @ sq. units
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16.

The region represented by the system of inequations 3x +y =3,
2x-y=2-5, x,y=201is:

(A) unbounded in 1% quadrant
(B) bounded in 15t quadrant
(C) unbounded in 2°4 quadrant
(D) bounded in 2"¢ quadrant

Ans.

(A4) unbounded in 1* Quadrant

17.| Which of the following is not a Linear Differential Equation?
(A) (1 +x° ) dy + 2xydx = cot xdx
d :
(B) y+d—(xy) = x(sinx+logx)
X
(C) x(1+y2)dx—y(1+x2)dy =0
(D) ydx—(x+3y2)dy =0
Ans.
(C) x(1+y2)dx—y(1+x2)dy =0
18.| The probability that it will rain tomorrow in cities A, B and C is
60%, 70% and 80% respectively. The probability that it will rain
tomorrow in at least one of the cities is :
3 244
A e B) —
) 250 ) 250
9
C 1 ) ==
(C) (D) 70
Ans.
244
(B) —==
250
19.1 Assertion (A4): If A and B are two square matrices such that AB and
BA are defined, then it is not necessary that AB = BA.
Reason (R): Product of two diagonal matrices of same order is
commutative.
Ans.

(B) Both Assertion (A) and Reason (R) are true, but Reason (R)

is not the correct explanation of the Assertion (A).
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20.

Assertion (4): A function f : N — N given by f(x) =x’ +2,V xe N is
one-one but not onto.

1
Reason (R): Since V y € N (codomain), there does not exist x =(y —2)?

in N (Domain) such that f(x) =x’ +2 = y.

w

Ans.

(A) Both Assertion (A) and Reason (R) are true and Reason (R)

is the correct explanation of the Assertion (A).

SECTION B

Q. Numbers 21 to 25 are very short answer questions of 2 marks each.

21.
(a)

Let two rods placed on the ground be represented by vectors
47 - 3 + 3k and - 21 + 3 - 2k. Find a vector representing a
flag-post of height 5 m that has to be erected perpendicular to both
the rods,

Sol.

Q!
X
Sl
[l
N

=—§+2}‘+2!Ac

37377
axb

‘—) —

Now, Required vector =5

=< or
axb

A~

Alternative approach: Let a=4i- Jj+ 31;,5 =i+ } —2k
Let required vector be ; = xi+ y}' +zk
s0, 25=x"+y" +2z°,4x—y+32z=0,-2x+y—-2z=0

100

: 10
on solving we get,z=-2x, y=z=>—=z"=>z=1t—

- |-5~ 10~ 10~ 5~ 10~
.. Required vector, p =< —i+—j+—kor —i—j——k%
a P { 3 3 / 3 3 3 / 3

II

II

1

(For any
one

result)

1

(For any
one
result)
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OR

21.

) A unit vector a is such that it makes an angle % with x-axis, %

with y-axis and an acute angle 0 with z-axis. Find 0 and the
‘components of ?.

cos’ (%) +cos’ (%) +cos’@=1=>cosf = % (As, 6 is acute) I 1

l 11 1
)

l\)lr—t

=0 :g & Components of a =

T

22.| Bvaluate:

tan ' _—1 +cot™ L +tan"'| sin - +tan”’ tan2—7z 5
V3 V3 2 3

SOI' -1 _1 -1 1 -1 . _72- -1 272-
tan — [+ cot — |+ tan sin| — | |+ tan tan —
3 3 2 3

T T T X | 1%

- __+ _____ or an
6 3 4 3 :(SFCOITeCyt
—Srx result)
T 12 mo| o
23. N
Find the interval(s) in which the function f (x) = -~
0g X
where x € (0, 1)U(1, ), is increasing.
Sol.
logx—1 I 1
S'(x)=
(log x)*
Put f'(x)=0=logx=1
As, logx=1=loge=>x=e mo|o%
. f(x) is increasing on x € (e,) or x € [e, ). m | %
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24. A A A A A A —> —>
If (21 +3) + k) and (21 + j — k) represent the sides AB and AC

respectively of A ABC, find the vector representing the median
through A.

SoUUB+ AC=4i+4)+0k
Now,@;#:mzm;@ I

25. f
(2) —, X#*—

Show that the function f'(x) =1 2

. ) T
1S continous at x = 5

Sol| For showing: lim f(x)=1 I

x>
2

For showing:f(%j =1 I

. : T
. f(x) 1s continuous at x = ER 111

OR

25. . _ x—-1 xX<2 )
()| Find whether the function f(x) = at x = 2 is
2x -3, x22

differentiable or not.

Sol.

—

Getting LHD =1 I
Getting RHD =2 I

-.LHD # RHD, so f(x) is not differentiable at x = 2. I

SECTION C

Q. Numbers 26 to 31 are short answer questions of 3 marks each.
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26.

In a school, the probability of holding a debate competition is
1 : L. 2 L
3 and that of a quiz competition is 3 In the two participating

teams, A has 4 girls and 6 boys and B has 7 girls and 3 boys.

If a debate competition is held, the students are selected from
team A and for the quiz competition they are selected from
team B. If only two students are to be chosen from the teams,
then find the probability that one will be a girl and the other
a boy.

Sol

Let D be the event a debate competition is held,
Q be the event a quiz competition is held and

E be the event that one girl & one boy are chosen.

4 6 8 7 3 7
P(E|D)=2x—x—=—_P(E|Q)=2x—x==—"
(£1D) 1079 15 (£10) “1079 15

NOW,P(E)ZlXE—i-%xl:Q
3 15 3 15 45

II

1+1

27.

1 2 2
IfA=|2 1 2|, then compute 4> —44—5I.
2 2 1

Sol.

A —44-5] =

II

II

1%
(Vs for
any three
correct
elements)

V2
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28.
(a)

Let 4A=R—-{3} and B =R —{1}. A function f : 4 > B is defined

by f(x) = (i—:ij Find whether f is one-one and onto.

Sol.

Let f(a)= f(b) for some a,b € R — {3}
so,(a_zjz(b;z]:ab—2b—3a+6=ab—3b—2a+6
a-3 b-3

— a = b, Thus fis one-one function.

x—2
x—3

Now, let us assume for some y e R—{l}, y = f(x) =

For getting, x = 3y=2
y—1

Range = R — {1} = co-domain, Thus f is onto function.

II

III

v

V2

OR

28.
(b)

Let n be a fixed positive integer. A relation R is defined in set
Z such that R = {(x, y) : (x—y) is divisible by n, x, y € Z}.

Determine if R 1s an equivalence relation.

Sol

Let for some a € Z,(a,a) € R

= 0 1is divisible by n, which is true

~.(a,a) e R, soRis reflexive.

Let(a,b)e R=a-b=np,pel
—>b-—a=n(-p)=nq,qe’

= b—a 1s also divisble by n.

(b,a) € R, so R is symmetric.

Let(a,b) e R&(b,c) € R for some a,b,c € Z

= a-b=np&b—c=nr, wherep,r € Z
—>a—-b+b—c=n(p+r)= (a—c) is divisble by n.
~.(a,c) € R, so R is transitive.

Thus, R is an equivalence relation.

II

III

v

V2
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29.

Solve the following Linear programming problem graphically:

Minimize Z =20x+10y

subject to the constraints x+2y <40
3x+y =30
4x+3y =60
x>20,y=0

Sol.

Corner point | Value of Z=20x+10y

A (40,0) 800

B (15,0) 300

C(6,12) 240

D (4,18) 260

Thus, minimum value of Zis 240 atx=6andy = 12.

II

I

1%
For
correct
graph &
shading

30. d
@ |Ifxy = e, then find il
dx
Sol.
] ly o dy
xy=e" ' =>x—+y=e"V|1-—— I 1%
4 dx 4 ( dxj
d d r — -1
:>(x+ex‘y)—y= -y Y _y or yx=l) n | 1%
dx dx x+e’ x(y+1)
Alternative method:
xy=e"" = logx+logy=(x—y) I 1
l+l@:1_d_y
x ydx dx 11 1
L
jﬂz xZJ’(x—l)
dc 1 x(y+1) 11 1
Y
OR
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30.
(b)

\/1+x2 —\/l—x2

V142 +41-22

Differentiate tan ' ( ] with respect tocos ™ x°.

S;Ol \/1+x2 —\/l—x2

\/1+x2 +\/1—x2

\/1+cos0—\/1—cos(9
J1+cos@ ++/1—cos@

7 . (0
COS| — |—sIin| —
2 2 O T 6 11 1%
= tan tan| ———
%) . (0
Cos| — |[+sIin| —
2 2

Thus,y:(%—gj:ﬂ—_—l 111 |

Lety =tan [ j& put x> = cos &

y =tan™

y= tan”'

do 2

31.

(2) | Find a point on the line x=2 _l-y_z-3

2
V2 units from the point (1, 2, 3).

at a distance of

Sol. x-2 y-1_ z-3

Let =k
3 -2 2
A general point P on the line be (3k+2,-2k +1,2k +3) I !
It is given that PQ =+/2 where Q(1,2,3), so
PQ =3k +1)° +(=2k —1)* + (2k)* =~/2 1|
=17k*+10k =0
S k=0or -10 11 Z
Thus, required points are (2,1,3) & i,3—7,ﬂ v v
17 17 17
OR
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31.
(b)

Find the shortest distance between the lines:
r=(4+4)i+(24-1)j -3k

r=(14+2p)i+(2— )k +(4u-1)]

Required particular solution is, x = y° (e_1 —e”’ )

S 1 — ~ ~ — ~ ~ ~ — ~ ~ ~ — ~ ~ ~
“|Here, a, =4i— j,b =i+2j-3k,a, =i— j+2k,b, =2i+4j-5k | 1 | 1
Now,
Z—Z:—3§+2%, l;l’xb?:ﬁ—} and Exlzzﬁ | 1%
o (—3i+2k)-(2i—j) 6 65
Required distance = = or
J5 J5 5 m | %
SECTION D
Q. Numbers 32 to 35 are long answer questions of 5 marks each.
ij) Solve the differential equation: ye'dx = ()’ +2xe” )dy,
when y(0) = 1.
Sol. dc 2
Given differential eq. can be written as — ——x = y’e”” I 1
dy 'y
. S
Integrating factor=¢" *  =— 11 !
y
: 1 | P
General solution: x| — | = j —.ye’dy mo|o
y y
| _ .
x(—zjz—ey—i—c orx:yz(—ey+c) Vo
y
Now, whenx=0,y=1:0=—"'+c=>c=¢" V| %
VI | %

OR
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32.

e Find the general solution of the differential equation:

(x> =3xp*)dx = (3" =3x’y) dy.

Sol. dy B x3 _3xy2

dx vy’ =3x7y
Puty = vx:>d—y—v+xﬂ SO
dx dx’
dv 1-3* dv  1-3? 1—v*
VX — =— = X—=— —V=—
dx v —3v dx v —3v v =3y

:>j—d3v Y dv = I—dx

3 vi—1| 1
= —lo ——log|v* —1|=logx+c
4 . Vo +1| 4 g‘ ‘ e
2 4 4
.'.210 yz x2 —llo Yy X =logx+c
4 y +x7| 4

II

I

IV

1'%

V2

33.| Using integration, find the area of the region bounded by the

, x—axis, x=—2 and x = 2.

curve y = x

Sol.

(—2,0) (2,0)
(0,0)

/ v

0 2
RequiredArea=—jx|x|dx+jx|x|dx
= 0

Area = j)‘ —x’dx + _z[xzdx
)

II

III

1
(For
correct

graph)
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31\° 3)?
8 8 16 16
Area=—| | +| 2 =—+—=— 0or — sq. units v 2
3 ), 3), 3 3 3 3
2
Alernative Approach: Area = 2 x I x’dx & proceed accordingly
0
34,
(2| Find : I dx
)(x +4)
Sol. X A Bx+C
Let > = +— I 1
(x—l)(x +4) x—1 x*+4
on solving we get, A—l B=_—1,C=ﬂ I 1Y5
5 5 5
2xdx 4 ¢ dx
so,j :—I——— —+t— |
(x—l)(x +4) X’ +4 59 %" +4
X 2 X
dxz—lo x—l——lo x*+4 +—tan_1(—j+c i |
I(x—l)(x2+4) 5 g1 10 g(x"+4) 5 2 2%
OR
o ¢ xtan” x
®)|Evaluate : J —dx.
0(1+x2)2
Sol. _ _ 2 I 1
Let x =tant = dx =sec” tdt
1 f :
xtan x ftant .
I(Let) = J _[ sec’ tdtzjtSlntdt nmo| o2
SCC t
0 (14 x> )2 0
I =(—z‘(:ost+sint)Z m |
I 1 —7z+4 1
v
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35.

Find the vector and cartesian equations of the line passing through

the point of intersection of the lines = (;+ ; — /Ac) +A (3?— Jj ) and

= (4;—1;) + /1(2§+ 31;) and parallel to the line x_—zl = 7_—3)/ =z

Sol.

Lines are r = (?+}'—l€)+ﬂ,(3§—}')and = (4;—12)+,u(2§+ 37{)
So any general point on these lines are P(34+1,—-4+1,-1) &
Q(21+4,0,31—1) respectively.
For intersection points: —A+1=0,3u—-1=-1&34A+1=2u+4
on solving we get, A =1, u=0
Thus, required point of intesection is (4,0,~-1).

x—4 y z+1

Required equation of line (cartesian form): 5 = g = 1

Required equation of line (Vector form):

r= (4?—7()+ a)(—2§+ 3}‘+lAc)

II

II

v

SECTION E
This section (Q. 36 to 38) has 3 case study based questions of 4 marks each.

36.

An NGO organises a charity event in which they decide to distribute
woollen caps to protect children from winter. The caps to be distributed
are in three separate boxes, Box I has 30 red caps, Box II has 20 red and

10 green caps, & Box III has 30 green caps. The probability that a Box 1
1s selected and a cap picked out is é, wherei1=1, 2, 3.

Based on the above information, answer the following questions :

A person selects a cap.

(1) What is the probability that he selects a red cap ?
(11) If he selects a green cap, what is the probability that the cap has

come from Box II ?
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Sol.

(1) Let B,,B, & B, be the event that box I, box II and box III selected

respectively.
1 2 3
PB :—,PB :—’PB - —
( 1) 6 ( 2) 6 ( 1) 6
. 1 7
Now, P(selecting a red cap) = g><1+—><—+—><0 = m
(ii) P(selecting a green ca )—1—1—2
sHE P 18 18
2.1
Now,P| B2 |6 3_2
Green cap 11 11
18

II

II

37.

At a birthday party, children are being served orange juice in conical
cups, as shown in the figure.

R=5cm

H=15cm

s L

Each cup is 15 cm deep and has a radius 5 cm. The juice is being

poured into this cup at a rate of 0-1 cm’/s.

On the basis of the above information, answer the following questions:

(1) Establish a relation between the height h of the juice in the cup
and radius r of the surface of the juice in the cup, if the semi-vertical
angle of the cone is «.

(11) At what rate is the juice level in the cup rising when the juice is 6 cm
deep ?

(111) (a) When the juice is 6 cm deep, then find at what rate is the upper

surface area of juice increasing ?
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OR
(ii1) (b) When the juice is 6 cm deep, then find the rate at which the

wetted surface area of the cup is increasing.

Sol.

(i)tanOt:L:i:N’:ﬁ
h 15

3
(ii) Volume,V = Lo = a_1 h’ dh = dh _ 1 emsec
27 dt 9 dt dt 40x
2

(iii) (a) Upper surface area of juice, 4 = 77° = zh

dA 2zhdh 1

—=———=—cm’/sec

dt 9 dt 30

OR
V10742

(1i1) (b) Wetted surface area, S = zr/ =

ds 2\10zhdn 10

— cm?/sec

d 9 dt 30

9

II

II

38.1 A carpenter needs to design a wooden box in the shape of a cuboid
such that the sum of its length and breadth is 3 cm more than its
height. Twice of its length, thrice of its breadth and its height add
up to 10 cm. Its breadth added to 7 times its height is 1 cm less than
3 times its length.

On the basis of the above information, answer the following questions:
(1) Write the equations representing the various dimensions & express
them as the matrix equation AX = B.
(ii) Find if A~ exists. Justify your answer.
(iii) (a) Find 47"
OR
(iii) (b) Find 4* +71.

Sol. I 1 -1)\! 3

@) 2 3 b|=|10 .
-3 1 7 )\h —1
A X= B
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(i) | A|=-8#0, so A" exists. [ !
20 -8 4 I 2
() (@) A7 = Ay == 17 4 3 orany
11 -4 1 4
correct
OR entries)
-1\ 1 1 -1 6 3 -7
(ii)(b) 4°=| 2 3 1|2 3 1|= 5 12 38 | »
-3 1 7)\-3 1 7 -22 7 53
13 3 -7
Thus, 4°+7I=| 5 19 8
22 7 60 .
I 1 -1 -20 8 4
Alternative : If 4=|2 3 1 |, then|A|=8& 4" = 1 17 -4 -3 142
3 -1 -7 s -11 4 1
0 5 7 7 5 7
A=|11 10 -6|,42+7I=| 11 17 -6 111 }
20 7 45 -20 7 52
Note: In this question, students may take different A by rearranging
of terms so check the correctness of the solution accordingly.
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