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General Instructions :

Read the following instructions very carefully and strictly follow them :

(i) This question paper contains 38 questions. All questions are compulsory.

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

(iti) 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.

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

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

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

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

(viit) 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.

(ix)  Use of calculator is not allowed.

SECTION A

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

1. The following graph represents :
AY
(-1, m) 1(0, ™)
\ 0, /2)
-\
T @o oowo
3;,
(A) y=cos1x (B) y=seclx
(C) y=sin"lx (D) y=tan"lx
65/4/3 * 3 P.T.O.
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_(i+2)7?

UM A = [a;;] I 2 x 2 T SATE & Torah 1o ay; = 3 T YEA © | T A’
T
12 % 12 %6
(A) (B)
16 4 25 4
L 3 ] L 3 i
; B ; 18
(C) (D)
ELT 25 9
| 3 | L 3 i

HETH qUIteh %ol f(x) = [x], 0 < x < 3, Tohe foigail T srereher i 787 € ?

(A) el U felg (B) et o feigafl o
(C)  forelt off foig o et (D) it feigeti o
Thy = x TATX-AT TR x = 0 TATx = 2 % s ol &1 T FABA R :
(A)  2et gt (B) %aﬁw%
(C) 1atgEE (D) 4 & gohs

Siﬂ+c0sx x#0
I fix) =1 x ’

k, x=0
X=0 AT, AWK FIAFE :
A 0 B) -2
< -1 (D) 2

Th SR SF H 314 m/h A A AW T @R 1 IR SF MBI 10 m B, @
o 1 4q T SHaTS T T et R

(A) 11m/h (B) 1m/h
(C) mm/h (D) = m/h

* 4 (]
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: . i+ 2j)
2. Let A = [aj;] be a 2 x 2 matrix whose elements are given by a;; = —3
Then A’ is given by :
12 % 12 %
(A) (B)
16 3 25 3
. 3 ] L 3 i
(C) (D)
16 12 25 12
. 3 ] L 3 i
3. 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
4. The area of the region bounded by the curve y = x and x-axis, between
x=0andx=2is:
(A) 2 sq. units (B) % sq. unit
(C) 1sq.unit (D) 4 sq. units
sinx + cosx, x#0
5. If f(ix) = X ’ is continuous at x = 0, then the value of k
k, x=0
is:
A 0 (B) -2
c) -1 (D) 2
6. A cylindrical tank is being filled with sand at a rate of 314 m?3/h. If the
radius of the tank is 10 m, then the height of sand in the tank increases
at the rate of :
(A) 1-1m/h (B) 1m/h
(C) nmh ©) J mh
65/4/3 * 5 P.T.O.
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7. sec‘l(«/E) +2cosec‘1(—«/§) Wﬂ@tﬂ:{%

T T
A - 5 B) - 1

T
(&) n

8.  dATeg(2,3),(0,4)7 (p, 2) H@E, A pHIAFE:

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

9. ee™ T x h HTUET ITTHAT & :

(A)  logx (B) e®
C)  eXe™ D) (eX)?
10. I B SN
«/25 — 16x2

1 . 4 1 . 4

(A) —sin+4x+C (B) — sint16x+C
5 25

(C) l sin~1 4—X +C (D) l sin~1 4—X +C
4 5 16 5

11. zr%j dx — =tan"le+k B AkFAFE:

eX+e”
T
(A) e (B) Z
T
) 0 (D) - 1

2
12.  3TFhel THEHR yxﬂ+3{2—£d—y] ] 3T SRITS TAT =T T ANTHA & -
(A)  ufcerfid 72 2 B) 3
© 1 D) 2
65/4/3 * 6 [
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10.

11.

12.

65/4/3

The principal value of sec™1 (\/5 ) + 2 cosec™1 (—\/5 ) is:

A -= B) -—

=3

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

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

Differential of e®” with respect to x is :

X

(A) logx (B) e®

C)  eXe (D) (X

j __dx is equal to :

«/25 —16x2

1 . 4 1 . 4

(A) — sin"t4x+ C (B) — sint16x+C
5 25

(C) l sin~1 4—X +C (D) l sin~1 4—X +C
4 5 16 5

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

eX+e™*
T
(A) e (B) Z
T
(&) D) - n

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

2
y:xd—y+3 2_(@] is:
dx dx

(A) not defined B 3
< 1 D) 2
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13. feuwww ure A, vk WRaek Nume e (LPP) 2@ % Z =px +qy, p,q> 0
T SATIHAHTHLOT ol o6 TTC FETA &1 SATTohd [T T § | TS W@ravs AB & @it
fofgatl o stfreram (2) 17T @, dF Frfctfiad & & IH-81 92l 8 ?

(A) p=2q (B) p=3q
(C) q=3p (D) q=2p

14. =g A0, 1, 1), B(2, 0, —1) T C(1, 0, 3) T st ABC s1d & | A ABC &I
AR T :

(A) @aﬁwé (B) /53 =i genrg
() gaﬁsm (D) 11 =g

15. A 31-25+5k)x@l +p] +qk)= 0 T A paumqFAAE:
(A) p=—§,q=§ (B) p=—§,q=%
© p=?,q=—§ (D) p=0,q=0

16. fy=ferfiaa & @ Sia-ar wh Mg srashet el 787 2 2
(A)  (1+x2dy + 2xy dx = cot x dx

B) y+ %
C) x(Q+y2)dx-y1+x2)dy=0
D) ydx-(x+3y2)dy=0

65/4/3 * 8 [

(xy) = x (sin x + log x)
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13. 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
O 5,0 (15, 0) >
0,0)
(A) p=2q (B) p=3q
(C) q=3p (D) q=2p
14. 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
A N N AN N N —>
15. If(Bi-2j+5k)x4i +pj +qk)= 0, then the values of p and q are :
2 5 8 20
A =-=,q=— B =-=,q=>—
A p 5047 3 (B) p 504 3
20 8
(C) p:—’qz—— (D) p:O’qzo
3 3
16. Which of the following is not a Linear Differential Equation ?
(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
65/4/3 * 9 P.T.O.
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17. IMEEEHRTF T 3x+y>38, 2x-y>-5, x, y=>0 g0 suqd a2 :
(A) S AU IS
(B)  Us =qisr § uierg,
(C)  gol =guier ¥ ey
(D) @Y =gty 4 ulsrg

18. U foRI a%q I 7 IHHT # IuCTodar i TIRERAT S 4 §Hw§%|aﬁ@

54
(el 36 SReq 2! GLTe o foTT 3 oI gohTIl X ST &, 1 58eh HH-H-hH Tsh G W
IS B hT TR T 8 ?
59
(A) 50 B) 1
1 9
(©) 50 (D) 0

99 &7 19 3R 20 39T TF deh TR I97 8 | &1 H 12T 7T & {5778 T 1 37forahe
(A) TL1 T8 1 % (R) G 3Afehdt 191 7271 € | 57 I¥H1 & Hell I 1=l 1a€ 7 il (A), (B),
(C) 3K (D) & g FIY |
(A) SR (A) 3R T (R) ST HET & 3R o (R), MR (A) 6l el samedn
FATT |
(B) ABERYT (A) 3R T (R) IH1 Wl €, 9 o (R), AR (A) i @&l
ST 731 AT 2 |
(C)  FAfWho (A) WEl 8, W] Tk (R) T 2 |
(D) AR (A) T &, W] 6 (R) T1 ¢ |

19. SfYHIT (A): AC A TAT B I Y I T & 7 AB q91 BA SHT GRATNG €,
T YT I8 ¢ fh AB = BA.

T (R) : HHH TS 6 2 el AT 1 UGS SHAIHE BT 8 |
20. IMFIT(A): HAIF:N S N, ST fix) =x3 + 2,V x € N FRT IR ®,
Tehehl § T Ao T4 ¢ |
T (R): Fifer @il y € N (@=-I) & fau N (0=0) # x = (y — 2)V3 &

@'&?Iﬂﬁ%,%fﬁﬁf(x):x3+2=y.

65/4/3 * 10 []
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17. The region represented by the system of inequations 3x +y >3,
2x-y2>2-5, x,y>20is:
(A)  unbounded in 1% quadrant
(B)  bounded in 1%t quadrant
(C) unbounded in 27 quadrant
(D) bounded in 2 quadrant

18. The probability that a particular item is available in three shops

A, B and C is %, % and % respectively. If a person visits all the three

shops to buy the item, then what is the probability that it will be
available in at least one of the shops ?

59
(A) 80 B) 1
1 9
©) 0 (D) 0

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.

65/4/3 * 11 P.T.O.
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59 GUS H 3fd <Tg-IHI (VSA) YR & 5 I3 &, I8 Jedoh o 2 31 6 |

COS X T
, X #F —
—x+ 7 2 s .
21. (%) sy wed flx) = 2 x=§qwa?f%|
1, x =2
2

AYAT

@) WW%X:2‘?{TWf(X):{X_1’ X<2,:ﬂaw=ﬂ?{%m:|%°fl
2x -3, x>2

22, (%) wMUMRUAATIARNIAT - § + sk awm-2i + j - 2k g frefa
FT TS 2 | 39 ST DSl o dadd 5 m TS o Ueh &a51-aU€ okl (& fUd for 57
Gehel STAT TEIT JTd hIfST |

YT

@) IR U G AR a, x-S q g, y-31eT & g qIT 2-376T & =T 0T 6 ST
@I, A 0 FAFTAA 2 3 5ok 1 T |

23. dg U Fd ST fSes/ S0 s fix) = % + §,x¢oaér:n:r%|
X

24, wRuFwHiuda PQRS T, PQ =21 +3] + kawmQr =f -2} + k& a
% it PR 99T SQ 3 ST 39S e I iR |

25. UM JId IS :

65/4/3 * 12 []
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SECTION B

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

COSX o
, X * 5
21. (a) Show that the function f(x) = _X+§
1, x="=
2
1s continuous at x = g
OR
. . x—1 x<2 .
(b) Find whether the function f(x) = at x = 2 is
2x -3, x>2

differentiable or not.

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

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, %

with y-axis and an acute angle 0 with z-axis. Find 6 and the

%
components of a .

23. Find the interval(s) for which the function f(x) =

3
+ —
X

X , x # 0 is
3
increasing.
—> A A A
24, Ifin a parallelogram PQRS, PQ =2i +3j + k and
—> A A A
QR =i - 2j + k, then find the unit vectors parallel to the diagonals

— —
PR and SQ.

25. Evaluate:

tan_l[— %} + cot_l(%j + tan_l[sin(— gD + tan'l(tan%j

65/4/3 * 13 P.T.O.
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59 GUS H 79-3719 (SA) R & 6 37 &, S0 I % 3 3% & |

26. (F) @ X;2=1;y=Z;3 T U T g Jma i S fig (1, 2, 9) &

V2 R R |

AT

@) Y@ Y=+ +@i- 1] - 3ak am

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

o T ol =T gl {1 IS |
2 0 1
27. IREA=[2 1 3|2 dAZ-5A+4]1 giwfaqdhifvg

28, T g, AR SR e o R & s s s
1 e % 3 | T S areht A6 F A A # 4 wrstEat o 6 @k ¥, S
9 B # 7 ASfRAT quT 3 @Sk © | A are-foarg ufaaifar et &, A dm A A @
oremeff < ST &, Srerf oY st % forg & B & Ryt o < G R |
it St # @ ket a1 feremeff <[ €, 1 Tk TRt qelT T TSeRT o T ST AT ST
I I |

29, fFfeifaa Raes Tom Tw = i U6 SR g hifsTe
S
X+ 2y <28
3x+y<24
X > 2
x,y>0

& AT Z = 20x + 10y T ATThHAHIHLIT HIT |

65/4/3 * 14 []
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SECTION C

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

-2 1-y z-3
2

26. (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 +@-1] -3k

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

2 0 1
27. IfA=|2 1 3],thencompute AZ-5A+41.
1 -1 0

28. 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.

29.  Solve the following Linear Programming Problem graphically :

Maximize Z = 20x + 10y
subject to constraints
X+ 2y <28
3x+y<24
X > 2

x,y>0
65/4/3 * 15 P.T.O.
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30. (F) HMTA=R-{3)dMB=R-{1}2 | TH e {: A — B 30 IR R &
3 f(x) = (X‘ZJ 2 | Siter AT o T £ uhehl T TR B |

X -3
AT

(@) A n TF HREd o7 qOries 8 qeT S R S<ed Z H 36 TR G § 6
R={x,y): (x—y),nﬁW%, X,y € 7} IWWﬁFWR@@WﬁT
Helg |

31. (%) IR xy=eX"Y %,?ﬁ?aﬁaﬁﬁm
X

YT

2 2
Q) tan‘l{\/l-i_X —\/l—x } FT cos™1x2 & WYL 3Taehels JTd hITST |

\/1+X2+\/1—X2

Qs Yy

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

32. (%) T@HINT:

I X dx
(x — 1(x2 + 4)

AUAT

(@) UH I IS ;

1
J' xtan 1x

2372 dx

1+x

33. TUHTH I TINMH y=5x+4, y=0, x=-1 AU x = 1 % gRT INSTG & [
AT [T hITSTT |
65/4/3 * 16 []
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30. (a) LetA=R-{3}and B=R - {1}. A function f: A — B is defined by
flx) = (X -2

X_

J . Find whether fis one-one and onto.

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.

31. (a) If xy=e*"7, then find ?
X

OR

2 2
1+ — 41—
(b)  Differentiate tan~1 \/ X \/ X _ | with respect to cos™1x2.

\/1+x2+\/1—x2

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

32. (a) Find:

J- X dx
(x — 1)(x2 + 4)

OR

(b) Evaluate :

1
J' xtan1x

2372 dx

1+x

33. Using integration, find the area of the region bounded by y = 5x + 4,
y=0,x=-1and x=1.

65/4/3 * 17 P.T.O.
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34, (%) ATHA GHIF y e dx = (y3 + 2x e¥) dy, T y(0) = 1 I TA HIfIT |
JrraT
(@)  3TEehd THIERT (x3 — 3xy2) dx = (y3 — 3x2y) dy T SATISH & J1d hINTT |

35. fiRP(1, 2, 3) dxa X;6 = y;7 = 2‘27 T ST T S ! AATS Jd FhITST |

fsig P #h! i UTe | foret aredt wisrerd L i Gftentor ot 1 hifs |

Qs g

Y GUE H 3 YHIUI-37eqq HTITRA Y97 8, S8 YAk 5 4 HF 8 |

ThI0T 378994 — 1

36. Ueh ShRUST Ueh UH THTHIRT Ahe! o Sl shl ST TEdT & foh SHeh! TialTs o T1STS hl
ATl FEeh! SelTs § 3 cm 3Tersh BT | SHehT TS o T T =1STS o {a7 ol Selrg
T SiTe W 10 cm 3T & | ST =NSTS bl FHAT HeATS o 7 T H SIS T 3HehT TaTg
fA @ 1 cm 8 SA@TE |

SUYF T o HTUR W, FHfAfad T o 3 AR :
() T fammetl &t awid g i @ fARaT dor 3% TTegE wEteRr

AX = B & &9 H e hIfST | 1

(i) 9T I fop am AL o sifaca & | o1 ST T gfte hifT | 1

i) (®) A~! F@HIRT] 2
YT

(Gii) @) A2+ 71 FahfT 2

65/4/3 * 18 []
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34. (a) Solve the differential equation y e¥ dx = (y3 + 2x eY) dy, when y(0) = 1.

OR

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

35. Find the length of the perpendicular drawn from the point P(1, 2, 3) to
the line = ; 6 = Y ; 7 -z _27. Also, find the equation of the

perpendicular line joining P and the foot of the perpendicular.

SECTION E

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

Case Study -1

36. 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 :

(i) Write the equations representing the various dimensions and

express them as the matrix equation AX = B. 1
(ii)  Find if A~! exists. Justify your answer. 1
(iii) (a) Find AL 2
OR
(iii) (b) Find A%+ 7L 2
65/4/3 * 19 P.T.O.
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TeUT 7T — 2

37. UE NGO 7 Tsh =L gae NI T IS S8 o<l ol He & s=H & [T Sl
ATt sfed 1 Hae fomam | e arelt aftat & rer-oTenT ool § 8, s [ J
30 1T T skl AUt &, st 11§ 20 el q9T 10 & 2rfvaf &, qor stee 111§ 30 &t
o i 1 e S S & 2 O o e 8, e = 1,2, 381

ST T W e, Fefetiad wet 3 e e ;

T ST e 2t IAAT 2 |

(1) 3Heh T AT TT AT et A 26T STiyehett T € 2 2

(i)  afe e U &l Sl AT 2, A1 39 A o sfiee ITH & T ST 3ht ATirehelt a0
27 2

ThIUT 3ETqA9 — 3

38. U aefe UTel W, r=dl shl VTR FUl H Tl T S o1 ST @7 o, St fop smepfar
YT TR |

R=5cm

%

H=15¢cm

eI Y I TTENTs 15 cm & 79T BSAT 5 cm 2 | $6 9 H 58 0-1 cm?/s 3 & & Sl
STTETR |
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Case Study - 2

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.
(1) What is the probability that he selects a red cap ?

(ii))  If he selects a green cap, what is the probability that the cap has
come from Box IT ?

Case Study -3

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

R=5cm

%

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.



o
I

ST AT o SR W, HrfAfad 2T o 3T AT :
(i) 9 W S o S1E h 991 Y § S % I53 shl BISAT ¢ § HelY TA1iua hifsg

STeIfeh 31, T STY-XH R 0. 7 | 1
(ii) " H STH o1 et foh8 T H S =6 T&T €, ST 3 H S8 21 Teds 6 cm 8 ? 1
(i) (F) 9 @ % T 9 TR 6 cm 8, 36 GHT SH & FU T &A%
oSG sh! &L T shifefy | 2
areraT

(i) (@) & F T H F TS 6 cm 7, W THI FT & T T &
(wetted surface area)%a@ﬁaiﬂﬁ?ﬁﬁml 2

65/4/3 * 22 []



o

000

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

(i) 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.

(i1)) At what rate is the juice level in the cup rising when the juice is
6 cm deep ?

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

upper surface area of juice increasing ?
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.
65/4/3 * 23
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Marking Scheme
Strictly Confidential
(For Internal and Restricted use only)
Senior Secondary School Certificate Examination, 2026
MATHEMATICS (041) (PAPER CODE 65/4/3)

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( \') 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.
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11. | A full scale of marks 0 to 80 has to be used. Please do not hesitate to award full marks if the answer
deserves it.

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:-

o 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.

® 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: 65/4/3)

Q. EXPECTED OUTCOMES/VALUE POINTS Steps | Marks
No.
SECTION A
Q. Number 1 to 20 are multiple choice questions of 1 mark each.
Ll The following graph represents :
g y
(-1, m) 10,7
\ (0& R/QJ
X'€ i \ >
-1,0 |0 (1,0
v
yi
(A) y=cos~lx (B) y=seclx
(C) y=sin"lx (D) y=tan"lx
2. i+ 2j)*
Let A = [a;] be a 2 x 2 matrix whose elements are given by aj; = ———.
Then A’ is given by :
12 2 12 22
(A) 2 (B) 8
16 25
2 9 =2
| 8 | L 3 _
25 3 16
(C) 16 8 (D) o 3
— 12 — 12
| 3 | L 3 i
Ans. r 7 1
16
)
(D) 55
— 12
L 3 i
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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
Ans| (B) At only two points

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

betweenx=0andx=21s :

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

A1(A) 2 sq. units

) Sinx+cosx x#0
Iff(x)=< «x ’ is continuous at x = 0, then the value
k, x=0

of k is:
(A)0 B) -2
©) -1 (D)2

Ans. (D) 2

A cylindrical tank is being filled with sand at a rate of 314 m’/h.
If the radius of the tank is 10 m, then the height of sand in the tank

increases at the rate of :

(A) 1.1 m/h (B) 1 m/h
(C) 7 m/h (D) % m/h
A (B) 1 m/h
" | The principal value of sec‘l(ﬁ) + 2 cosee’l(—ﬁ) is
(A) . (B) L
2 4
@ I (D) =
4 2
Ans.
/4
B) ——
(B) 2
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8. | If points (2, 3), (0, 4) and (p, 2) are collinear, then the value of p is :
4 -3
A) — B) —
(A) - (B) S
©4 (D) - 4
Ans. (C) 4
> | Differential of e with respect to x 1s :
(A) log x (B) e
(C)e'e” (D) (")’
Ans. X
(C)e"ef
10. dx
I— is equal to:
\25-16x7
(A) lsin_14x+c (B) Lsin_116x+c
5 25
(©) lsin_1 4—x+c (D) Lsin_1 ﬂ+c
4 5 16 5
Ans.

(0) 1 sin”' d4x e
4 s

11.

1
dx :
If J. ———— =tan"le +k, then the value of k is :
et +e "
0
T
(A) e (B) —
4
P
(C) 0 (D) -—
4
Ans.
—7T
(D) e
12./ The sum of the order and the degree of the differential equation
\2
}-'zxd—}'+3 2—{d—‘] 1S :
dx dx
(A) not defined (B) 3
c) 1 D) 2
Ans. (B) 3
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13.

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 ?

(0, 10) Feasible Region
ABCO

(A) p=2q (B) p=3q
(C) q=3p (D) q=2p
IC) g=3p
14| Three points A(0, 1, 1), B(2, 0, -1) and C(1, 0, 3) form A ABC. The
ar (AABC)is:
(A) @ $Q. units (B) 53 sq. units
(8] % sq. units (D) V11 $q. units
Ans.
V353 .
(A) — sq. units
2
15. 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 = —_—— = —
(A p 5:953 Bl p=—ma=g
20 8
C p 3°9=~3 (D) p=0,q
Ans. _ 20
(B)p=—19 =3
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16.

Which of the following is not a Linear Differential Equation?
(A) (1 +x° ) dy + 2xydx = cot xdx

(B) y +%(xy) = x(sinx +log x)

(O) x(1+y2)dx—y(1+x2)dy =0

(D) ydx—(x+3y2)dy =0

Ans.

(C)x(1+y2)dx—y(l+x2)dy=0

17.] 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 274 quadrant
A% (4) unbounded in 1 Quadrant
18.1 The probability that a particular item is available in three shops
. 43 2 . ..
A,Band Cis E,Zandgrespectlvely. If a person visits all the
three shops to buy the item, then what is the probability that it
will be available in at least one of the shops ?
59
(A) — (B) 1
60
1 9
C) — D) —
(©) p (D) =
Ans.
59
(A) —
60
19.| 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).

MS_XII_Mathematics_041_65/4/3_2025-26




20.| Assertion (4): A function / : 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.
Ans. (4) Both Assertion (A) and Reason (R) are true and Reason (R) 1
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. (
COS X T
(a) , X#E—
—x+= 2
Show that the function f'(x) =+
V4
1, xX=—
( 2
. : V4
1s continous at x = 5
Sol| For showing: lim f(x)=1 I I
7
For showing:f(%j =1 i &
: - - 4 11 Y
" f(x) 1s continuous at x = EX
OR
2L _ x—-1 x<2 ,
(b)| Find whether the function f(x) = at x = 2 is
2x -3, x22
differentiable or not.
Sol.| Getting LHD =1 I 1
. II Ya
Getting RHD =2
-.LHD # RHD, so f(x) is not differentiable at x = 2. 11 e
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22.

(a)

Let two rods placed on the ground be represented by vectors
A A A A

4i - j + 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. - A 7 TN A7
Leta=4i— j+3k,b=-2i+ j—-2k
ik
axb=4 -1 3|=-i+2j+2k |1
-2 1 =2
(5~ 10~ 10+
—i+—j+—k
- > 3 3 3
. axb 11 1
Now, Required vector =5| —— | =1 or (For any
axb 2;_&;_&% result)
L3 3 3
Alternative approach: Let a=4i- } + 312,5 =i+ } —2k
Let required vector be ; = xi+ y}' +zk
50, 25=x"+y"+2°,4x—y+32z=0,-2x+y—-22z=0
. 100 o | "
on solving we get, z = —2x, y:z:T:z :z:i?
(5~ 10~ 10-
—i+—j+—k
3 3 3
.. Required vector, p = - or
1
5~ 10”\ 10 ~ i (For any
—l—— ] one
L 3 3 3 result)
OR
?g) 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 ?.
MS_XII_Mathematics_041_65/4/3_2025-26 9




0s’ (%) +cos’ (%) +cos’@=1=cosf = % (As, @ is acute)

=0 :g & Components of a = 1

II

23.

11
J27272
Find the interval(s) in which the function /' (x) = §+ i,x =0
X

is increasing.

Sol.

, 1 3 x*-9
X)=—— =
/() 3 x° 3x?

For increasing function, f'(x)=0=x>-9=0

= x=-3,3

~. f(x) is increasing on x € (—o0,-3)U(3,0).

I

I

Yo

24.

If in a parallelogram PQORS, ITQ =2i+ 3}' +k and Q—R) =i— 2}' + lAc,
then find the unit vectors parallel to the diagonals PR and @

Sol.

PR=PO+OR=3i+j+2k,

1 ~ 2 -
So, unit vector parallel to PR = Jj+ k
\/ \/14 V14

NOW,S—Q)ZP—Q)-I-S—P:PQ—PS:PQ_QR:;“’5}

—_—

Thus, unit vector parallel to SQ =

1 ~ 5 ~
1+
\26 \26 /

I

25.

Evaluate: tan™ -1 +cot™! 1 +tan”’ sin(ij +tan‘1(tan2—7[j
%) z ;

Sol.

tan”' [%) +cot™ (%} +tan”' (sin (%n +tan”' (tan 27”]

II

1%
(For any
3 correct

result)

V2
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SECTION C

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

20 . . x=2 1-y z-3 .
(a) | Find a point on the line = 5 = at a distance of
V2 units from the point (1, 2, 3).
Letx_z _ y—1 _ z=3 i
3 -2 2
A general point P on the line be (3k +2,2k+1,2k + 3) I 1
It is given that PQ = J2 where Q(1,2,3), so
PQ =3k +1)* +(=2k —1)* + (2k)* =2 -
=17k +10k =0
S k=0or —10 111 v
17
Thus, required points are (2,1,3) & i,ﬂ,ﬂ v %
17 17 17
OR
26

(b)

Find the shortest distance between the lines:
r=(4+2)i+(24-1)j -3k

r=(142u)i+(2-p)k+(4u-1)]

Here, @ =4i— j,b =i+2] —3k,a, =i— j +2k,b, =2i+4] 5k

Now,

—_— —

az—alz—3§+2fc, l;l’xlzzﬁ—} and =5

(-3i+2k(2i-7)| 6 645
N R

—

b xb,

Required distance =

II

III

17

V2
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27.

1 0

Sol.

0
1

2 0 1
IfA—{ 1 3|, then compute 4> =54 +41.
-1
2
A =2
1

-1

A*—54+41=|9 -2 5

A*=54+41=| -1 -3 -10

II

III

1%
(% for
any three
correct
elements)

28.

In a school, the probability of holding a debate competition is
1 : . 2 C
gand 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(EID)=2x—x2=2 P(EIO)=2x—"x2=_"
(£1D) ><10X9 15’ (£19) ><10X9 15

NOW,P(E)ZlXE—i-%xl:Q
3 15 3 15 45

II

1+1
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29.

Solve the following Linear programming problem graphically:
Maximize Z =20x+10y
subject to the constraints x +2y <28

3x+y<24
x=>2
x>20,y=0
Sol. I 1Y
\‘ For
20\ correct
Corner point | Value of Z=20x+10y graph &
\\ c A(2,0) 40 shading
1ol B (8,0) 160
C(4,12) 200
1\, D (2,13) 170 il 1
= =
q\f YO B
Thus, maximum value of Zis 200 atx=4 andy = 12 1l 72
30)- LetA=R—{3} and B=R —{I}. A function f : 4 — B is defined
a
-2 .. :
by f(x) = (x_3j Find whether f is one-one and onto.
x J—
Sol.| Let f(a)= f(b) for some a,b e R — {3}
-2 b-2
so,| L2 | =| 222 | = ab-2b—-3a+6=ab—-3b—2a+6 ro|o
a—3 b-3
= a = b, Thus f is one-one function. 1 Ve
-2
Now, let us assume for some ye R - {1}, y = f(x) = al 3
x N
: 3y-2
For getting, x = ros I 1
y—1
Range = R — {1} = co-domain, Thus f is onto function. 1\Y% v
?8)- Let n be a fixed positive integer. A relation R is defined in set
Z such that R = {(x, ) : (x— y) is divisible by n, x, y € Z}.
Determine if R is an equivalence relation.
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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,pelZ
—>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 e Z
—>a—-b+b—c=n(p+r)= (a—c)isdivisble by n.
~.(a,c) € R, so R is transitive.

Thus, R is an equivalence relation.

II

111
v

V2

31.
(a)

If xy =", then find d_y

dx
Sol
| : y - dy
xy=e > x—+y=e"|1-— I 1%
4 dx 4 ( dxj
ond o dy e 77— x—1
:><x+e y)—yz g A x_Jy} RiC) m | 1%
dx dx x+e x(y+1)
Alternative method:
xy=e"" = logx+logy=(x—y) I 1
11, &
x ydx dx II 1
_1
dy x _ Y-
dc 1 x(y+D) 11 1
y
OR

MS_XII_Mathematics_041_65/4/3_2025-26
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31,
b)| - : 1+x" —+1-x" | .
© Differentiate tan ' \/ o \/ *_ | with respect tocos ' x”.
JI+ 2 +41- 42
Sol.
1+x> —+1-x°
Lety =tan Vit i & put x> = cos 6
\/1+xz+\/1—x2
J = tan” J1+cos@ —~/1—cos O
= I Y
V1+cos@ ++/1—coséb
0 . (0
cos| — |—sin| —
» 2 2 » T 0 1 1%
y = tan =tan |tan| ———
(9) .(ej 4 2
cos| — |+sin| —
2 2
Thus, y = z_ 9 :ﬂ:_—l 111 |
4 2 dog 2
SECTION D
Q. Numbers 32 to 35 are long answer questions of 5 marks each.
32.
@ | Find : I dx
)(x +4)
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 11 1Y
5 5 5
2xdx 4 ¢ dx
so,j :—I——— —+t— |
(x—l)(x +4) X’ +4 59 % +4
X 2 X
dx=—lo x—l——lo x*+4)+=tan”'| = |+c 1
I(x—l)(x2+4) 5 gl 10 2(x*+4) 5 (2) | 2
OR
P ¢ xtan” x
®)|Evaluate : J
0 1+x )
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Let x = tant = dx = sec” tdt

1 4 %
xtan x ttant .
I(Let) = J _[ sec’ tdt = jt sin tdt no| o2
sec’ ¢
01+ x )2 0
1 =(—z‘cost+sint)Z mo| o1
1 —ﬁ+4
I = v 1
33.1 Using integration, find the area of the region bounded by
y=5x+4,y=0, x=—land x=1.
Sol.
101 I 1
/ (For
correct
graph)
5
-2 /A 0 (1,0) 2 >
A
4
5 1
Required Area = J. vdx|+ I v dx 1 .
. 5
4
5 1
Area=—j(5x+4)dx+ I(5x+4)dx I |
5
2 = 2\!
5x+4) |’ 5x+4
Area = — w + M :i+§:ﬂ orﬂsq.units v 2
10 1 10 4, 10 10 5 5
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34.

@ Solve the differential equation: ye’dx = (y° +2xe”)dy,

when y(0) = 1.
Soly . : : : dx 2 )
Given differential eq. can be written as ———x=y’e I 1
dy 'y
. S 1
Integrating factor=¢" *  =— Il 1
y
: 1 1 .
General solution: x| — j =) ‘edy il 1
y y
1
x(—zjz—ey +corx=y’ (—e‘y +c) v !
y
Now, whenx=0,y=1:0=—¢"'+c=>c=¢" v v,
Required particular solution is, x = y° (e_1 —e”’ ) VI | %

34.

b Find the general solution of the differential equation:

(x> =3xp")dx = (3’ =3x°y) dy.

Sol. dy B x3 _3xy2

dx y’ =3x"y
d d
Puty = vx:>—y—v+x—v SO . :
dx dx’
dv 1-3v° dv 1-3° 1—v*
Vtx—=— = X— == —V=—
dx v —=3v dx v —=3v v —3v
j3v v = I—dx 111 1
3log 2_1 —llog‘v4—1‘:10gx+c i
4 Vi +1| 4
3 Y —x* 1 yt—x' \% Vs
..Zlog g —Zlog . =logx+c
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35.

Find the length of the perpendicular drawn from the point P(1, 2, 3)

x=6 y-7 z-7
2 2

perpendicular line joining P and the foot of the perpendicular.

to the line .Also, find the equation of the

Sol

x-=6 y-7 z-7
3 2 -2
So any general point on the given line is Q(3k +6,2k+ 7,2k + 7).

Let =k

P(1,2,3)

Q(3k+6,2k+7,~2k+7)

Direction ratio's of PQ are <3k +5,2k+5,-2k + 4>
Direction ratio's of line are <3,2, —2>
=3(3k+5)+2(2k+5)-2(-2k+4)=0
=>k=-1

So, Foot of the perpendicular Q(3,5,9)

Required distance (PQ) = J4+9+36 =7 units

(12 aR) s (23] +6F)

Required equation of line PQ: or
x-1 y-2 z-3
2 3 6

I

III

v

SECTION E

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

36.

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.
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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 A7 exists. Justify your answer.

(iii) (a) Find 4~

OR
(iii) (b) Find 4> +71.
I 1 -1)\(! 3
]2 3 b =10 . .
-3 1 7 )\h -1
A X= B
(ii) | A|=-8#0, so A" exists. I 1
20 -8 4
(iii) (a) 4™ :ﬁ(ade):_ig -17 4 3 I . l\zdark
11 -4 1 for any
OR comee
11 =11 1 -1 6 3 -7 entries)
(ii)(b) A= 2 3 1|2 3 1|=| 5 12 8 . v,
-3 1 7)N-3 1 7 -22 7 53
13 3 -7
Thus, A°+71=| 5 19 8§
[22 760 i
11 -1 20 8 4
Alternative : If A= 2 3 1 |,then|A|=8& A" = 1y 4 5 1+2
3 -1 -7 s -11 4 1
0 S 7 7 5 7
A= 11 10 -6|,4+71=| 11 17 -6 I 1
20 7 45 -20 7 52 i 1
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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37.

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 Il has 20 red and
10 green caps, & Box III has 30 green caps. The probability that a Box 1

is selected and a cap picked out is %, wherei=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 I ?

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
Now, P(selecting a red cap) = l><1+%><%+§><0 = %
(1) P(selecting a green ca )—l—l—E
S48 P 18 18
2.1
Now, P B, _6 3 :i
Green cap 1111
18

II

II

38.

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

R=5cm

H=15cm
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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 ?

OR
(111) (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)tanazlzi:rz—

h 15 3
(ii) Volume,V = Lo = av _ _Lap dh = dh _ 1 emsec
27 dt 9 dt dt 40rx
h’

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

dA 2zhdh 1
—=———=—cm’/sec
da 9 dt 30

OR

\/ﬁﬂ'hz
9

(1i1) (b) Wetted surface area, S = zrl =

ds _ 210zh dh _ ,
— m-/sec

9 dt

II

II
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