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(iv) G- &7 597 ger 21 & 25 % 3717 7g-3F07 (VSA) FHR & 2 371 & Jo7 & |
(v) GIS— TH 57 GEIT 26 & 31 7% TG-FHIT (SA) FBR F 3 3l & Fo7 8 |
(vi) TIS- T3 J97 G732 35 T 15-IiT (LA) IPR & 5 3H & F97 5 |
(vii) GUS— & H Y97 G136 & 38 AU eI STENRA 4 351 & Fo7 & /|
(viii) F¥7-97 & T ey 78] 1577 797 & | TEf, @S — & & SfaRTT I GUS] & FT
51 4 37N b Rar T 8
(ix) Sogpeict & 37T Tftd &8 /

g - %
T GUS T 20 FEfhed i T & | Tish e 1 Fh h1 2 |

1. %@Tlghy:zaaﬁag-aaw% 1
-1 -1
A B 0 —=,—
A 1,1,1 (B) ’\/5’\/5
@©) 1,0,0 D) 0,-1,-1

2. U Rash T Tue § WRash wor freent srfirerdeiertor a1 =FaHishr 1 g &,

HEAT & 1
(A) FHETd Be (B) 33 ®eR
(C) U AT e (D) TH Y
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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) Question paper is divided into FIVE Sections — Section A, B, C, D and E.

(iti) In Section A — Question Number 1 to 18 are Multiple Choice Questions
(MCQs) and Question Number 19 & 20 are Assertion-Reason based
questions of 1 mark each.

(iv) In Section B — Question Number 21 to 25 are Very Short Answer (VSA)
type questions, carrying 2 marks each.

(v) In Section C — Question Number 26 to 31 are Short Answer (SA) type
questions, carrying 3 marks each.

(vi) In Section D — Question Number 32 to 35 are Long Answer (LA) type
questions, carrying 5 marks each.

(vii) In Section E — Question Number 36 to 38 are case study based questions,
carrying 4 marks each.

(viii) There is no overall choice. However, an internal choice has been provided
in few questions in all the Sections except Section — A.

(ix) Use of calculator is NOT allowed.

SECTION - A
This section comprises 20 Multiple Choice Questions (MCQs) of 1 mark
each.
1. Direction cosines of line —~ = y =z are 1

-1 -1

(A) 1, 17 1 (B) 0, T =T =
2’42

) 1,0,0 D) 0,-1,-1

2.  In a linear programming problem, the linear function which has to be

maximized or minimized is called 1
(A) a feasible function (B) an objective function
(C) an optimal function (D) a constraint

65/2/3 * 3 {}
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3. ot Waes wume w1 geTd & i gl w7, 36 31dwe Ay | 1

(A x+y<b5,x+3y<9 B) x+y<5x+3y=9
C) x+y=25,x+3y<9 D) x+y=25,3x+y<9
4. A HATE A9 B30 THR 8 foh P(A) = 0 91 P(B) = 1 2t P(A'/B') SUsR B 1
(A) 1-P(A/B) (B) 1-P(A'/B)
© 1-P(AnB) D) 1-PAuB)
P(B) P(B")

5. ®EIA={1,2, 3y MR =1{{, 3), (3, 3), (1, 1), (2, 2), (3, 1)} gR1 uRivyq daer
2 1
(A) Had Ted aUT FHHT
(B) e g
(C) <had Taqed TUT HshH

(D) ey, THMYA a0 HshTh

6. Afc ATUT B EHN Hife & o 37TeE 8, dl F1 & & b |1 /8 HUT Tea T 2/ ? 1
i) (A+B)(A-B)=A2_B?
(i) AB=BA
(iii) (A+ B)2=A%+ AB+ BA + B2
iv) AB=0=>A=00rB=0
(A) whaet (1) 9T (iii) (B) haet (ii) 49T (iii)
(C) hae (iid) (D) e (iii) a1 (iv)
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For the feasible region shown below, the non-trivial constraints of the
linear programming problem are 1

A) x+y<5x+3y<9 B) x+y<5x+3y>9
C) x+y=25,x+3y<9 D) x+y=25,3x+y<9
4.  For two events A and B such that P(A) # 0 and P(B) = 1, P(A'/B’) = 1
A 1-PA/B) (B) 1-P(A'/B)
© 1-— PgA,m B) D) 1-— PgA,u B)
P®B’) P®B)

5. Arelation R on set A ={1, 2, 3} is defined as R ={(1, 3), (3, 3), (1, 1), (2, 2),
(3, 1)} is 1
(A) only reflexive and symmetric
(B) reflexive only
(C) only reflexive and transitive

(D) reflexive, symmetric and transitive

6. If A and B are square matrices of same order, then which of the following

statements is/are always true ? 1
@ (A+B)A-B)=A2_B2
(1) AB=BA

(i) (A+ B)2=A%+ AB+ BA + B2
(iv) AB=0=>A=00orB=0

(A) Only () and (i) (B) Only (ii) and (iii)
(C) Only (i) (D) Only (iii) and (iv)
65/2/3 * 5 {
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1 a b
7. AGA=|-1 2 c|THUIUIIER, W3a+b+cH IR 1
0 5 3
A 2 B) 6
©) 4 D) 0
8. zrraA{ta” COtx}%,a%nA+A':2I%,?ﬁ{o,f}ﬁxwm% 1
—cotx tanx 2
T
A 0 B) 3
T T
© 1 D) 5,
9. T I 3TYE A % forw (3A) L SR B 1
(A) 3A1 (B) 9A1
1,4 1,5
© 3A (D) 9A
-1 -2 5
10. Ik |-2 a —1|=-86%,dlasaftaAHiHIATR 1
0 4 2a
A 4 B 5
© —4 D) 9
11, aRxty=ayd, @ Y3 1
dx
y 1
A) P B) 1
y—1 1-y
© x—1 D) x—1
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1 a b
7. IfA=|-1 2 c|isasymmetric matrix, then the value of 3a +b + cis 1
0O 5 3
A 2 B) 6
(C) 4 D) 0
t t
8. IfA:{ anx . co x} and A + A' = 21, then value of x € {O,E} 1s 1
—cotx tanx 2
@A) 0 ® =
3
c I D X
©) 1 D) 5
9. For a square matrix A, (3A)1 = 1
A) 3A1 (B) 9A!
1 1
C) =A1 D) —A-l
© 3 D) 9
-1 -2 5
10. If|—-2 a —1|=-86, then the sum of all possible values of a is 1
0 4 2a
A 4 B) 5
<© —4 D) 9
_ dy .
11. Ifx+y=xy, then — is 1
dx
1
A Y B
(A) 1 B p—
-1 1-y
) 2 D
© 1 D) p—
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12. Id—xw% 1
secx +tan x
(A) log | secx+tanx | +C (B) log | secx—tanx | +C
(C) log|1+cosx | +C (D) log| 1+sinx |+C
13. f@)=x+ 1, (x=0) % fU 1
X

(A) WHIIHW AR 22 |
(B) g Feaw A -2 2 |
(C) wHiFITH AN 22 |
(D) T feas qH < wri 31fehan 99

14. Tr=faRea o @ &9 a1 =5 o5k y = 2 9T @M y = 16 8 ToR &5 o1 &5shet ¢ 2 1
4 4
(A) sz dx (B) 2jx2 dx
0 0
16 16
© [y dy D) 2[4y dy
0 0
15. 3Taehed THIRT ; x2dy + y2dx = O 1 =419 & & 1
A) P+y3=k ® L-Ll-x
y X
1 1 _ ) 5
©C) —+—=k (D) logy*+logx*=k
y X
16. mwaﬁwzxj—y—y:?)wmwé 1
X
1
A B) —
A Vx ® -
C) e~ D) e~
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Jd—xisequalto 1
secx +tanx
(A) log|secx+tanx | +C (B) log | secx—tanx | +C
(C) log|1+cosx | +C (D) log|1+sinx |[+C
1
13. Forf(x)=x+ — (x=0) 1
X

(A) local maximum value is 2
(B) local minimum value is —2
(C) local maximum value is —2

(D) local minimum value < local maximum value

14. Which of the following expressions will give the area of region bounded by

the curve y = x? and line y = 16 ? 1
4 4
(A) sz dx (B) 2jx2 dx
0 0
16 16
© [y dy D) 2[4y dy
0 0
15. The general solution of the differential equation : x2dy + y2dx = 0 is 1
A x»*+y*=k (B) 1 1_
y X
©C) —+—=k (D) logy*+logx*=k
y X
16. The integrating factor of the differential equation 2x3—y —y=31s 1
X
1
@) x B —
Jx
C) e” D) e~
65/2/3 * 9 {}
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17. AR | & | =5aM-2<A<1%a | Aa | % slehdn aun =was qrH o 2m 2 1
@A) -5 B) 5
(G 10 D) 15

18. TTGHTOT 3 STeAT Ueh WlET S o AT y 31871 B TH hI0T SHIAT & AT 2387 o wisfad &, 8 1
@ i+242] ®) 3k
© H2i.2eg ® 51+ Bk

AR — dh i I

8% - e He 19 31K 20 31 (A) T deh (R) T STUTRE T 1 375 & W & | 3

A QU T & FH T ol TR (A) 7T g8 &1 e (R) G 3ifohd e T 2 |

T I % TE 3T AR fer M et (A), (B), (C) 3R (D) H & e i

(A) FIRTHE (A) 7uT T (R) gHi T&t & 3 dh (R), 31feped (A) i Tt e
FAATR |

(B) fepey (A) o1 T (R) GFI HEl &, T @ (R), AR (A) i wt smen
TE HT R |

(C) 3feher (A) Wl B, Tog T (R) Toid 2 |

(D) B (A) TeTd B, T 7% (R) e 2 |

19. Arafesi a a°r b * R

FFE(A)  :laxb P+(a b)2=|af|b 1
&+ (R) :|2x§|=(3-§)tane,(e¢gj

20. INBT(A) : W HeH-HAEI<1, 1, 1>TTHd? | 1
s (R) : 0=0h W cos0=1T9a 2 |
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17. If |a | =5 and -2 < XA < 1, then the sum of greatest and the smallest

N
valueof | Aa | 1s 1
@A) -5 B) 5
(©) 10 D) 15

18. Vector of magnitude 3 making equal angles with x and y axes and

perpendicular to z axis is 1
@A) i +242] (B) 3k

A A A A A
©) %H%j M v3i+43] +3k

Assertion - Reason Based Questions

Direction : Question numbers 19 and 20 are Assertion (A) and Reason

(R) based questions carrying 1 mark each. Two statements are given, one
labelled Assertion (A) and 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 the 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. For two vectors a and b
- - - -
Assertion (A) : | a x b 2+(a -b)2=|a || b ] 1
- o S .
Reason(R) :|a xb |=(a -b)tanb, (67&5)
20. Assertion (A) : A line can have direction cosines<1,1, 1> 1

Reason (R) : cos 0 =1 is possible for 6 = 0.

65/2/3 * 11 {
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g -@
39 @Ug | 3fd -3 TR b T § | T T 2 3 ¢ |

21. %@TFYT—%Z;%@@%@%W%WW&W@

x &srien o1 fann 2 2

92, (a) T HIRTT R BM £: R — {3} > R, I B f(x) = ©—2 zm whenfa 2,

x—3
JAT<BTeH & AT L | 2
JAYAT
(b) FREFNCRE£:Z xZ > Z x Z, (F&F Z it 1 9= 2) I f(x, y) = (2y,
3x) g UG & Teheh ®oid & AT &1 | 2
93, Wx=esin 't y=eos 1R At = Yoy e IR | 2
J2  dx
24. (a) f(x)=cos x+ sin2 x, x € [0, 7] =T Y& I=aH AF 14 HIRT | 2
JAYET
(b) 3fE Teh 31 LTI T TG THEHH &L §¢ & 7, 1 g HIT foh 3801 IEI
Sl SHhT IS 3 ShHIATd 31U 8 Sga 2 | 2

—> A A —> A A A .
25. afe AB = j +kaa AC = 3i —j + 4k, AABC &t =3t AB au1 AC &t

— —

o & wfesii ) Pl whet 2, 4 ez i Bzw,aﬁmﬁmc

w1 A fag R |

d: A1eeh AD <ht &feTs oY 3T hif | 2
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SECTION - B

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

21. Find the co-ordinates of the point on line x = yT—lz z—2 whose y co-
ordinate is 3 times the x co-ordinate. 2
22. (a) Check whether f: R — {3} — R defined as f(x) = ¥—2 1s onto or not. 2
OR
(b) Check whether f: Z x Z — 7Z x Z (where Z is the set of integers)
defined as f(x, y) = (2y, 3x) is injective or not. 2
23. Ifx=esin 't y=goos 't 2
find dy att =

1
dx E

24. (a) TFind the absolute maximum value of f(x) = cos x + sin? x, x € [0, 7] 2
OR
(b) If the volume of a solid hemisphere increases at a uniform rate,
prove that its surface area varies inversely as its radius. 2
—> —> A A A

A AN
25. If AB = j +k and AC =31 —j + 4k represent the two vectors along

—  —
—= AB+ AC

the sides AB and AC of AABC, prove that the median AD =T,

where D 1s midpoint of BC.

Hence, find the length of median AD. 2
65/2/3 * 13 {}
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26. (a) O &41 I I8 & qHMH! G H Th ¢+8 FEW o 0IRE W 9 e <Al siRrewar,
TRATE R eI 7 o u <t wiReRar Y i AT R | 3

Teh qHMT e H S ga1 oot off FE9 gRT G 917 11 7T | SRl 1 <hifae foh
() TTEIE O AT |
(i) HH T Y T A A TR g fopam |

31

(b) T uTiEies ot 8 HraT, fUdT 9 O A vk Wi @ § | I g B
Th R @l 7, F : U we § @s &, g wew €, a P(E/F) 1 I | 3

27. maaﬁfan:j -1 gk 3

\/x2—4x

i dx
28. (a) UME M HINT :
£1+\/cotx

12

JAgET
() mmaﬁﬁu;i(simxucosmndx 3
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SECTION - C
This section comprises Short Answer (SA) type questions of 3 marks each.

26. (a) The probability of hitting the target by a trained sniper is three
times the probability of not hitting the target on a stormy day due to
high wind speed. 3

The sniper fired two shots on the target on a stormy day when wind
speed was very high. Find the probability that

(1) target is hit
(1) atleast one shot misses the target.
OR

(b) Mother, Father and Son line up at random for a family picture. Let
events E : Son on one end and F : Father in the middle. Find P(E/F). 3

27. Find: [l dx 3
\/x2 —4x

5m
12 dac

28. (a) Evaluate: | ——— 3
i 1++/cotx
12

OR
r
2
(b) Evaluate : I (sin |x| +cos |x]|) dx 3

—T
6
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29. ?ﬁ?%(F(x))z 1 %,aﬁF(x)srraaﬁﬁwaﬁﬁm%,%F(O):log%. 3

e’ +1

30. (a) WWij—yZy—xsinz (ijgaamaﬁﬁm,ﬁm%%y(l):g 3
x

X

3T
(b) WHWUTylogyg—x+x=gaﬂWWWEﬁﬁﬂl 3
y y
31. = ifge Tume g 51 U6 g g shifei 3
=eEl x +y < 250
25x + 40y < 7000
x>0,y > 0% A

Z = 4500x + 5000y T SAfeharieror HIfST |

Qg -9
30 GUg H &IH 307 Teh o T3 & | Tdeh T o 5 36 8 |

32. (a) [O,gj o I8 3U-3TAUA FTd hifere 0 B f(x) = log (sin x + cos x) THAH

Y BEHM 2 | 5
AT
(b) 30 cm TRHATT STeT 37T <l Teh YT o AR 3T FHT T JTIRaH TG T S
aTed et TRIT | st o el s SRR | 5
@
N~

33. q(x) = cos™! (4x2 — 3) T A= T BT | 3Ad: x T I8 A JTd hiIT foideh few
q(x)ZO% | 3q(x) — 7 o1 uiEr +ft fefgw | 5
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29. If 4 Fx)) = , then find F(x) given that F(0) = log l 3
dx e® +1 2
30. (a) Solve the following differential equation : 3
xd—y =y — x sin? (Xj’ given that y(1) = =
dx x 6
OR
(b) Find the general solution of the differential equation : y log yj—x +x= E 3
y y
31. Solve the following linear programming problem graphically : 3
Maximize Z = 4500x + 5000y
Subject to constraints
x+y<250
25x + 40y < 7000
x>20,y>0
SECTION - D

This section comprises Long Answer (LA) type questions of 5 marks each.
32. (a) Find the sub-interval of (O,gj in which f(x) = log (sin x + cos x) 1is

increasing and decreasing. 5
OR
(b) A rectangle of perimeter 30 cm is revolved along one of its sides to
sweep out a cylinder of maximum volume. Find the dimensions of the
rectangle. 5

@)

N~

33. Find the domain of q(x) = cos! (4x2 — 3). Hence, find the value of x for
which q(x) = 0. Also, write the range of 3q(x) — m. 5

65/2/3 * 17 {
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34. Tegati A(1, 2, 3) 7T B(5, 8, 11) ¥ B T aTel! 1@ T 311 1@l

T =41 + 5 a6 +27 + k) w2 | whede fig % fiis 7 AR |
3d: T @1 1 THIRT TARaT 11 38 Widesed fog 9 SRt STl § a1 S W@l

KEECRE 5
1 -1 O 2 2 -4
35. () AP =(2 3 4|awWQ=|-4 2 —4|g, d (QP) 7 HifvT |
0 1 2 2 -1 5
I1a: T wfiertor feer =0t gt hifsre
x—y=3,2x+3y+4z=17,y+2z=17 5
YA
1+x 1 1
®) A=| 1 1+y 1 |®HMx,y, 2% Ye H [ HINT | 5
1 1 1+z

Ife A = 0 8 T %, y, z YIM IRdfas @@ 7, @ fag Hifm fh

xl+yl+z7l=-1.

wglg -

U WUE T 3 TehUT LI TG T 8 | Tieh T3 o 4 36 3 |

36. T R M HIX TS 1 Teh &Y g [HE TIEH HR WIS T ITAN fham A1 7 |
g TTCRITITAT 3T 37T TR | ST T fey 36 AT 8 |




34. A line passing through the points A(1, 2, 3) and B(5, 8, 11) intersects the

) N A A A A A ) . .
line r =41 +j +A(51 +2j + k). Find the co-ordinates of the point of

intersection. Hence, write the equation of a line passing through the point

of intersection and perpendicular to both the lines. 5
1 -1 0 2 2 -4
35. (a) IfP=|2 3 4|andQ=|-4 2 -4/, find (QP) and hence
o 1 2 2 -1 5

solve the following system of equations using matrices :

x—y=3,2x+3y+4z=17,y+2z="17 5
OR
1+x 1 1
(b) Obtain the valueof A=| 1 1+y 1 | interms of x, y and z. 5
1 1 1+z

Further, if A = 0 and x, y, z are non-zero real numbers, prove that

xl+yl+z1=-1.

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

36. Sports car racing is a form of motorsport which uses sports car prototypes.

The competition is held on special tracks designed in various shapes.

65/2/3 * 19 3
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TH Teh ¢oh ol Trfienr fi= fenmmn g

f(x):{x42—4x2+4, 0<x<3

x“+40 x>3
SUerd o TR W 7 T o 3T i
(i) 0<x<3% T (x) Fm IR | 1
(i) f'(4) Fmd HRC |
(i) (a) f(x) Sl x = 3 W Gadr sl = HINT | 2
AT

(i) () x= 3 W f(x) I FATHAEAT hl A= HINT | 2

37. @%ﬁ%@ﬁ%ﬁﬁwwwm%

ﬁjﬁ STOP

P LNGCANGER
e g SMOKING

Teh LA ¥ Ul FAT foh TR 3 aet 1000 oS H & 170 3T THifehT i areft
1000 TfEemati § & 120 1 Hhel § ISt TueTd gl & | Toh HiciHl § 50 Sferd THifeh
T dTet 91T e R 30 e ¢ |

T 50 SATFTAT H 8 ATgesal Th IHT 1 T8R! Hhg] et sHT i S8 e T |

SULIeRd o IR W 1 991 o IR e
() = TRk ® T g g =afed s afgen & ¢ 1
(i) afe e TEF AT AT B Y R TTfehan & ob 39 whel <l anen TEi B 7 1
(iil) (a) 3fg Jrg=san g4 MU AfR § Bwhel I SR T TE, d1 39 AfR & Tigen
B 1 TTRrRaT ST hIRT | 9
e
(i) (b) AT YA T SAHT H HHSI hl HHET &1 TS T8 &, Tl ATHFehell Hd shiforg
o 98 T o9 § | 2
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The equation of one such track is given as follows :
4 4.2 <
fx) = X 24x +4, 0<x<3
x“+40 x>3

Based on given information, answer the following questions :

(1) Find f'(x) for 0 <x < 3. 1
(1i) Find f'(4) 1
(111) (a) Test for continuity of f(x) at x = 3.

OR
(111) (b) Test for differentiability of f(x) at x = 3. 2

37. Smoking increases the risk of lung problems.

962

LUNG ClNBER

STOP

SMOKING

A study revealed that 170 in 1000 males who smoke develop lung
complications, while 120 out of 1000 females who smoke develop lung
related problems. In a colony, 50 people were found to be smokers of
which 30 are males.

A person is selected at random from these 50 people and tested for lung
related problems.

Based on the given information, answer the following questions :
(1) What is the probability that selected person is a female ? 1
(i1) If a male person is selected, what is the probability that he will not
be suffering from lung problems ? 1
(111) (a) A person selected at random 1is detected with lung
complications. Find the probability that selected person is a

female. 2
OR
(111) (b) A person selected at random is not having lung problems, find
the probability that the person is a male. 2
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38. T Qe TTeH ¢ Ueh Sragerd HeH, foeent aiento 942 + 16y2 = 144 &, % IR 3R
AR TR | ¢ <l TS 3 m 7, &1 fh 3Tepfd # qoifen w2

IR o YR R = 991 o 3T e

() TS <l I Sl FHIRUT | y Wl x o ®I H e hIT | 1

() 39 ISR (i) H I BT T x b UL THThA i | 1

(iil) (a) THTREH % TART & €E g HEH T (35 Bl BISH) ATHA H HIT | 2
YT

(iii) (b) Togati P qum Q S&f STay ¢ A x-3T& TAT y-3& I JoH Iqui §
Il 3, o e fofau qen gutehe & P, O, Q @ &=+ dreft Bt &1
SAHSA HTd HIT | 2
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38. A racing track is build around an elliptical ground whose equation 1is
given by 9x? + 16y2 = 144. The width of the track is 3 m as shown below :

Based on given information, answer the following questions :
(1) Expressy as a function of x from the given equation of ellipse.
(1) Integrate the function obtained in (i) with respect to x.

(111) (a) Find the area of the region enclosed within the elliptical ground
excluding the track using integration. 2

OR
(111) (b) Write the co-ordinates of the points P and Q where the outer
edge of the track cuts x axis and y axis in first quadrant and

find the area of the triangle formed by points P, O, Q using
integration. 2
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MARKING SCHEME
Strictly Confidential
(For Internal and Restricted use only)

Senior Secondary School Examination, 2026

MATHEMATICS (041) (PAPER CODE 65/2/3)

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 the 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 Newspaper/Website, etc. may invite action under various rules of the Board and
BNS.”

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. The 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-XII, while evaluating the
competency-based questions, please try to understand the given answer and even if reply is not
from a 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 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 deliberation and discussion. The
remaining answer books meant for evaluation shall be given only after ensuring that there is no
significant variation in the marking ofindividual 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 the impression that the answer is

correct, and no marks are awarded. This is the 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.
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If a student has attempted an extra question, answer to 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.

12.

Every examiner must 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.

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.

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

Wrong grand total.

Marks in words and figures not tallying/not same.

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.)

Half or a part of the 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 unassessed portion, non-carrying over of marks to the title page, or total error detected by
the candidate shall damage the prestige of all the personnel engaged in the evaluation work as also
of the Board. Hence, 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 a 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 (Subject Code—041)
(PAPER CODE: 65/2/3)

Q. No. EXPECTED OUTCOMES/VALUE POINTS Steps | Marks
SECTION A
Q. Number 1 to 20 are multiple choice questions of 1 mark each.
1. . ) - . 1—x
Direction cosines of line =y=zare
-1 -1
(A) ]-3 ]-s ]- (B) 01 >
J2' V2
(C) ]-a 03 0 (D) 01 _17 _1
Sol. B) 0.
o |
2. | In a linear programming problem, the linear function which has to be
maximized or minimized is called
(A) a feasible function (B) an objective function
(C) an optimal function (D) a constraint
Sol. | (B) an objective function 1
3.

For the feasible region shown below, the non-trivial constraints of the
linear programming problem are
Y

(A) x+y<b,x1+3y<9 B) x+y<bh,x+3y=9
) T y>5xt8y<0 D) ixty=25,3x+y<9
Sol. 1(C) x+y=5,x+3y<9 !
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For two events A and B such that P(A) # 0 and P(B) # 1, P(A'/B') =
(A) 1—-PA/B) (B) 1-PA'/B)

1—-P(A~B) > 1-P(AUB)
P(B) PB")

©

Sol.

1_PAuUDB)
P(B)

D) 1

A relation R on set A = {1, 2, 3} is defined as R = {(1, 3), (3, 3), (1, 1), (2, 2),
(3, 1)} is

(A) only reflexive and symmetric

(B) reflexive only

(C) only reflexive and transitive

(D) reflexive, symmetric and transitive

Sol.

(D) reflexive, symmetric and transitive 1

6. | If A and B are square matrices of same order, then which of the following
statements 1s/are always true ?
@ @A+B(A-B)=A%Z-B2
(1) AB=BA
(i) (A+B)2=AZ+AB+BA+B?
1v) AB=0=>A=00rB=0
(A) Only () and (ii1) (B) Only (i1) and (i11)
(C) Only (iii) (D) Only (ii1) and (iv)
Sol. 1(C) Only (iii) 1
7. 1 a b
IfA=|-1 2 c|isa symmetric matrix, then the value of 3a +b + cis
0 5 3
Aa) 2 B) 6
€ 4 (D) 0o
Sol. | ( A) 2 1

MS_XII_Mathematics_041_65/2/3 2025-26




8. t . t x
IfA= ans oL and A + A' = 21, then value of x € [O,E} 18
—cotx tanx 2
@ 0 B) =
3
T T
(©) % (D) 5
Sol. (©) g
9. | For a square matrix A, (3A)~1 =
A) 3A7t (B) 9A-1
© At ® A
Sol. ©) l 1
10. 1 -2 5
If|—-2 a —1|=-86,then the sum of all possible values of a is
0 4 2a
A 4 B b
C —4 M) 9
Sol. (C) _4
. If x + y = xy, then dy 18
dx
y 1
A 3 B
&) x—1 ®) v —1
y—1 1-vy
o) 3
© x—1 M) v —1
Sol. 1—v
O) —
12. 0
I o is equal to
secx +tanx
(A) log | secx+tanx | +C (B) log | secx—tanx | +C
(C) log| 1+cosx | +C (D) log| 1+sinx |[+C
Sol. |(D) log | 1+sinx |[+C
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13. 1
For f(x) =x+ — (x=0)
%z

(A) local maximum value is 2
(B) local minimum value is —2
(C) local maximum value is -2

(D) local minimum value < local maximum value

Sol. 1(C) local maximum value is —2 1
141 Which of the following expressions will give the area of region bounded by
the curve y = x2 and line y = 16 ?
4 4
(A) Ia#g dx (B) 2 Ix2 da
0 0
16 16
© [y dy @) 2 [yy dy
0 0
Sol. 16
D) 2 [y dy 1
0
15. | The general solution of the differential equation : x2dy + y2dx = 0 is
A) L+y3=k (B) L =k
y X
1% 2 o _
C) —+— =k (D) logy=+logx==k
Y
Sol. W |
) T4 =k I
A
16. . . . ) ' dy .
The integrating factor of the differential equation 2xd—‘ —y=231s
x
@) Vx ®) —-
(C) e~ (D) e~
Sol. 1
B) — 1
Jx

MS_XII_Mathematics_041_65/2/3 2025-26



17.

If | 21) | =5 and —2 < A < 1, then the sum of greatest and the smallest
value of | ?\.Z | 1s

A) -5 (B) 5

(C) 10 (D) 15

Sol.

(C) 10 !

18.

Vector of magnitude 3 making equal angles with x and y axes and
perpendicular to z axis is

@A) i +242] ®) 3k

©) ih?’f’j\ D V3i++483]+Bk

2

Sol.

© H2p 320
2 2

Assertion — Reason Based Questions

Direction : Question numbers 19 and 20 are Assertion (A) and Reason

(R) based questions carrying 1 mark each. Two statements are given, one
labelled Assertion (A) and other labelled Reason (R).

Select the correct answer from the codes (4), (B), (C) and (D) as given below.

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

e -
For two vectors a and b

7 3 iy ) W 9
Assertion(A) : |a x b 24+(a -b)2=|a |2| b ]

- -
a

i ¢
Reason(R) :|a xb |=(

Sol.

(B) Both Assertion (A) and Reason (R) are true, but Reason (R) is not the 1
correct explanation of the Assertion (A).
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20.

Assertion (A) : A line can have direction cosines< 1,1, 1>

Reason (R) : cos 6 =1 is possible for 6 = 0.

Sol. | (D) Assertion (A) is false, but Reason (R) is true. 1
SECTION B
Q. Numbers 21 to 25 are very short answer questions of 2 marks each.

21. . ’ ' ) i —; -2

Find the co-ordinates of the point on line x = y - . ) whose y co-

ordinate is 3 times the x co-ordinate.
Sol. — —

O Letx=2 1272,
2 3

The coordinates of any point on this line is A(/I, 24+1,34+ 2) I 1

According to question,

2A+1=31= 1 =1 11 Vs

.. Therequired pointis 4 (1, 3, 5). 111 Y
22. .

(a) Check whether f: R — {3} = R defined as f(x) = = 1s onto or not.

x—
OR
(b) Check whether f : Z x Z — Z x Z (where Z is the set of integers)
defined as f(x, y) = (2y, 3x) is injective or not.

Sol. x—2 3y-2

Let y= ie. x= I 1
22(a) Y 3 b1

Here y#1 .. R, =R—{1}+Codomain I 1

.. fisnotonto.

OR

Sol. |Let(x,,),),(x,,»,) € ZxZ such that f(x,» )=/ (x,.1,)
22(b)

:>(2y1,3x1):(2y2,3x2) I 1
=N =Yy X=X,

So,(xl,y1)=(x2,y2) I 1

.. fisinjective.
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23. If x = esin_l t! = eCOS_l %

ﬁndﬁ b= —

1
dx J2

Sol. X :esin’lt :@ — esin’lt x 1
dt 1-7
— 1
y:ecos’lt :Q:ecos’lt x -1
dt 1-7* B
-1
d ecos t .
NOW’d—y = — — or _ec(,s V4 _sin!t 1
X e
d
a -1 il
dx |,_ 1
2

Note: Proportionate marks may be allotted if a student uses property

sin"'t+cos”'t = Z 1o solve this question.
2

V2

24. | (a) Find the absolute maximum value of f(x) = cos x + sin® x, x € [0, 7]

OR

prove that its surface area varies inversely as its radius.

(b) If the volume of a solid hemisphere increases at a uniform rate,

Sol. | f(x)=cosx+sin’x, xe[0,7]

24(a)
f'(x)=-sinx+2sinxcosx | .
f'(x) = O:>sinx(2cosx — 1) =0
=sinx=0or cosx=5
SoX 21 I v,
3
Now,7(0)=1. /(% =3, ()=~
. Absolute maximum valueof f(x) is 7 11 v
OR
9
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Sol. 2 3 dV 2 dl’
V=—nr=>—=2zr—=C (sa
24(0) 3 dt dt (s2y) I 1Y%

dr C

> — =
dt 2nr’

Now, S=37r"

:>§=67zrﬂ=67zrx ¢ : :£ II 72
dt dt 2nre 1

.S variesinversely asitsradius.

25. —> A A —> A A A
If AB =j +k and AC = 31 —j + 4k represent the two vectors along
3 B

the sides AB and AC of AABC, prove that the median AD :%

where D is midpoint of BC.

Hence, find the length of median AD.

Sol. | Considering Aas the origin,ﬁ and AC \
are p.v. of B and C respectively.
Hence p.v. of the mid point D is # 5 . I .
k)30 -] +4k
o i)
2
A—l‘)’: 3i +5k 1 v,
2
‘E‘:%\/32+52 =@ m | %
SECTION C

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

(a) The probability of hitting the target by a trained sniper 1s three
times the probability of not hitting the target on a stormy day due to
high wind speed.

The sniper fired two shots on the target on a stormy day when wind
speed was very high. Find the probability that

(i) target is hit
(1) atleast one shot misses the target.

OR

(b) Mother, Father and Son line up at random for a family picture. Let
events E : Son on one end and F : Father in the middle. Find P(E/F).

Sol. |(i)Let probability of not hitting= p
26
@ | . probabilityof hitting=3p
p+3p=l=p= %
So, Probability of hitting, P( H ) =% ,Probability of nothitting,P(E)=i I 1
L — — 1 1 15
Now,P(Targetlshlt)zl—P<H H):l——x—:— 11 1
4 4 16
(if) P(atleast oneshot misses the target )
=1—P(HH):1—3><3:1 mo| o1
4 4 16
OR
Sol. |There are 3 people - Mother (M), Father (F'), Son ().
26(0) | Sample Space={ MFS, MSF, FMS, FSM ,SMF ,SFM }
Total possible arrangements =6 I 1
Given E:Sonon one end, F': Father in the middle
P(Eﬂ F):P(Son on oneend and Father in the middle)zé , P(F)z% I 1
P(ENF
.-.P(E|F)=g:1 I 1
P(F)
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Alternative Method :
For P (E | F ), as F has already occured which means

~P(E|F)=1 (sureevent)

that the fatherisin the middle.So,son has tobe on oneend.

II

27.

Find : I

3x —1 dr
1}.\'2 —4x

Sol.

[:I 3x—1

——dx
Vx' —4x

Put3x—1:A(2x—4)+B

— 4=> B=5

2
.. 3¢ 2x-4
“I—EI

—dx+5'[;dx
Vx? —4x Vx? —4x
=3vx? —4x +5J\/( 1 dx
x—

2)" -2?

(r-2) ¥t

=3vJx* —4x + Slog +C

II

III

28.

(a) Evaluate: | ———
l 1+4+cotx

OR

(b) Evaluate: (sin |x| +cos |x]|) dx

m‘:ht——.lol;l
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Sol.
28(a)

S5z 57r

2 \sin x .

[=| ——— = d
J.1+\/cotx J\/s1nx+\/(:osx ¥ (1)

Applyingjf(x)dxz_[f(a +b —x)dx,weget

\JCcosx .
I= d
l\/COSX—I-\/Sil’lX * (11)

sz

Adding(i)and(ii)
S
12

2= J.l.dx

II

III

1Y%

V2

V2

OR

Sol. %
28(b) = I (sm|x|+cos|x|)
-

(sinx +cosx)dx

O 0 [N

(—sinx+cosx)dx+

O\H"—.O

=[cosx + sinx]i[/6 +[—cosx +sinx]

—(1—§+%]+(1+1)

%(7—@)

II

III

29.

it -4 Fe)= —
dx e* 41

then find F(x) given that F(0) = log ~

MS_XII_Mathematics_041_65/2/3 2025-26
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Sol.

l1+e™
=—10g(1+e*")+C

Now,F(0)=—log2+C :>10g%+10g2:C =C=0

.'.F(x)z— log(l + e*x)

Note: Theaboveexpressionisequivalent to ' (x)=x—log (ex + 1)

II

III

v

30.

(a) Solve the following differential equation :

l] , given that y(1) = L

y -9
X— — V — X 51N~
X 6

dx
OR

(b) Find the general solution of the differential equation : y log y jx
b%

+x=

2

Sol.
30(a)

Here,d—y:X —sin’ (Z)
dx x X

Putlzvzd—y:\&xﬂ

X dx dx
Differential equation reduces to

dv .2
V+X—=v—SIn-v
dx

) % .
l.e. x—=—sin"v
dx
dx

:>—jcos ec’vdy =
X

:>cotv:log|x|+C

Dcot(ljzlog|x|+C
X

Nowy(l):% gives C=+/3

Requiredsolutionis : cot (Zj =log |x| +3
X

II

III

v

V2

V2

Y

2

OR

MS_XII_Mathematics_041_65/2/3 2025-26
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Sol. |Givendifferential equation can be written as
00 g 2
_+ X= ) I 1
dy ylogy  ylogy
1
I.F.=ejy e =) < og y 11 1
Solutionis given by
2 2
xxlogy=|————xlogydy =|—d .
gy fyzlogy gydy Iyz y mo|ov
2
=xlogy=——+C or xylogy=—2+Cy v Y
y
31. | Solve the following linear programming problem graphically :
Maximize Z = 4500x + 5000y
Subject to constraints
x+y<250
25x + 40y < 7000
x>0, y=>0
Sol. i
x +y = 2560
252 + 40y = 7000
For
correct
I graph
and
shading
1%
Corner Point Value of
Z =4500x+5000y
0(0,0) 0 . For
1125000 correct
A(250,0) o
B(200,50) 1150000 1
C(0,175) 875000
Z_ =1150000 when x=200 and y=50 m
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SECTION D

Q. Numbers 32 to 35 are long answer questions of S marks each.

32.

(a) Find the sub-interval of [0%} in which f(x) = log (sin x + cos x) is

increasing and decreasing.

OR

(b) A rectangle of perimeter 30 cm is revolved along one of its sides to

sweep out a cylinder of maximum volume. Find the dimensions of the

rectangle.

O

S

Sol.
32(a)

f(x)=log(sinx+cosx) , xe(O,%)

COSXx —Sinx
= f(x)=—""——
sin x + cosx

For critical pointsof [ (x),put f ’(x)=0
COS X —sinx

: =0=cosx=sinx
sin x + cos x

=tanx=1

©
/4 /2

f'(x)>0whenxe(0,%) = f(x)isincreasingin(o,%j_

Note: Alternatively f (x) isalsoincreasingin theinterval (O,%}.

f'(x)<0whenxe(%,%j = f(x)is decreasingin(%,%).

Note: Alternatively f (x) is also decreasing in theinterval [%,%)

II 1

I1I 1

v 1

OR
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Sol. |Let the lengths of the sides of the rectangle be x and (15 — x).

32() |1 etitberevolved around theside of length (15— x), . |
sothat x becomes theradius of thecylinder.
Volumeof cylinder,V =zx* (15 - x):7z(1 5x° —x3) 1I 1
dv

—=7(30x-3x I 1
ol ) /
For critical points, put a =0
dx v
=x=10cm (" x#0) 1
2
Nowdlz/ (30 6) d12/ =-307 <0 \Y 1
dx dx x=10cm
So, volumeis maximum when x=10cm.
Hence the dimensions of rectangle are 10cm and Scm. VI Vs
33. | Find the domain of q(x) = cos™! (4x* — 3). Hence, find the value of x for

which q(x) = 0. Also, write the range of 3q(x) — .

Sol.

Sincedomainof cos™ x is [-1,1].. —1<4x*-3<1

=2< 4x* < 4

-.Domainof ¢(x)= [ } [

When g(x)=0,we have cos™ ( :

%|

—=4x* —3=cos0=1

=>x =l=x=1,-1

Sincerangeof g(x)=cos™ (4x2 - 3) is [0,7]
1e.0< q(x) <7 =0< 3q(x) <3z
= - < 3q(x)—7z <2r

Hence therequired rangeis [—72' , 27z] .

II

III

vV
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34.

A line passing through the points A(1, 2, 3) and B(5, 8, 11) intersects the

A A A A A

line r = 4i + j +A(bi +2j + k). Find the co-ordinates of the point of

intersection. Hence, write the equation of a line passing through the point

of intersection and perpendicular to both the lines.

Sol.

The line passing through the points A(1, 2, 3) and B(5, 8, 11) is given by
l_x—l_y—2_z—3 i x=-1 y-2 z-3_
5-1 8-2 11-3 T 2 3 4

Y7

Also the given line in its cartesian form is, /, : al ; 4. yT_lzéle

Anypointon/, isP(Z,u +1,3u+2,4u+ 3)

II vz

Anypointon/, is Q(Sﬁ +4,24 + 1,/1)

When the lines intersect, the points P and O must coincide.

S2u+1=5A+43u+2=21+1land4u+3=41

=24u-52=3...(1) , 3u—24=—1....(i)and 4p—A=—3.... (iii) | W | !

solving any twoaboveequations,weget u=A=—1

The point of intersection is (—1,— 1,— 1). v 1,

Let the required line(/) passing through(—1,—1,—1)be xh y;— Izt

a c
Since/ L/ and/11,,
2a+3b+4c=0,5a+2b+c=0 v 1
a b c . a b ¢
= = = je.—=—=——
3-8 20-2 4-15 -5 18 -11
: . .ox+l y+1 z4+1 x+1 y+1 z+1
Hence, the required line is = = or = = VI
-5 18 -1l 5 -18 11 1

Note: Therequired line may also be written in the vector form.

ie. f:(—i—j—/é)+,1(5§—18j+111€)

Note:Student can alternatively use point B to write the equation of line/,.
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35.

1 13 ©° 2 2 4
@ IfP=|2 3 4(andQ=|—-4 2 —4|, find (QP) and hence
0O 1 2 2 =1 5

solve the following system of equations using matrices :
x—y=3,2x+3y+4z=17,y+2z=7

OR
| o 1 1
(b) Obtain the valueof A=| 1 1+y 1 | in terms of x, y and z.
1 1 1+2

Further, if A = 0 and x, y, z are non-zero real numbers, prove that

xl+ylt+zi=-1.

Sol.
35(a)

6 0 0
OP=|0 6 0]ie QP=61 I 2
0 0 6
=P :%Q 1l Y
Givensystemof equationsis given by PX = R
X 3
where, X =| y |,R=|17 11 2
z 7
PX=R=X=P 'R
:>X:1Q.R
6
2 2 43
L -4 2 4|17 v Y
2 -1 5|7
X 12 2
=17 |=¢| 6 -1 Voo
z 24 4

OR
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Sol.
35(b)

l+x 1 1
a=| 1 1+y 1
1 1 l+z

(1+x) (1+y)(+2)=1]=1[ (1+2) -1 ]+1[1-(1+ ) |
:(1+x)(1+z+y+yz—1)—z—y
=Xy+yz+zx+xyz
a=0=>xy+yz+zx+xyz=0
= yZ+zXx+xy=-—xyz
Dividing both sides by xyz,
xHy ez =1
Note: Proportionate marks may be allotted if a student uses properties of

determinants to solve this question.

II

III

v

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

36.

Sports car racing 1s a form of motorsport which uses sports car prototypes.
The competition is held on special tracks designed in various shapes.

The equation of one such track is given as follows :
f() = {x‘i;-fixz +4, 0<x<3
x°+40 x>3

Based on given information, answer the following questions :
(1) Findf'(x) for 0 <x<3.
(i) Find f'(4)
(i) (a) Test for continuity of f(x) at x = 3.

OR
(i11) (b) Test for differentiability of f(x) at x = 3.
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Sol. (i)F0r0<x<3,f(x) =x"—4x* +4
.'.f'(x)=4x3 —8x
(ii)Forx23,f(x):x2+4O
.‘.f'(x)=2x

Hence, /"(4)=2x4=8
(iii)(a)Heref(3):49
LHL: lim (x* - 4x” +4)=49

x—3"

RHL;hm(x2 +4o):49

x—3*

Since lim f(x)z }1_)1’51 f(x):f(3),s0f(x)iscontinuous atx=3.

x—3"

OR
(iti)(b)Here 1 (3)=49
getting LHD =84
getting RHD =6
Since LHD#RHD atx = 3,s0 () is notdifferentiable atx =3.

II

II

1772

V2

1772

2
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37.

Smoking increases the risk of lung problems.

'ﬁ' /B < iop
¢ I t

ing

L .-:-.,9355"

A study revealed that 170 in 1000 males who smoke develop lung
complications, while 120 out of 1000 females who smoke develop lung
related problems. In a colony, 50 people were found to be smokers of
which 30 are males.

A person is selected at random from these 50 people and tested for lung

related problems.

Based on the given information. answer the following questions :

(1) What is the probability that selected person is a female ?

(1) If a male person is selected, what is the probability that he will not
be suffering from lung problems ?

(1) (a) A person selected at random 1s detected with lung
complications. Find the probability that selected person is a
female.

OR

(1) (b) A person selected at random is not having lung problems, find
the probability that the person is a male.

[ B

Sol.

Total number of smokers in the colony=50,
Number of male smokers =30, Number of female smokers =20

Let Lrepresent the event that the person is suffering from the lung complication|

20 2
VP(F)=22-2 I
()P(F)=55=%

170 83
D P(L M )=1—P(L\M)=1-10 _ 83 1
(i) P(LIM)=1=P(LIM)=1-0o=1

170 17 120 12
ii)(a) P(L dp(L|F)=220 - 12
(i) @) P(LIM )=Fo0m=100 4 PUETF)=1000=100
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Using Baye's Theorem,
P(F).P(L|F)

P(M).P(L|M)+P(F).P(L|F)

212
__ 5100
317 2 12
et~
5100 5100
24 8

P(F|L)=

= — 0O —
75 25
OR
(iii)(b)HereP(L’|M)=%,P(L’|F)=%

Using Baye's Theorem,
P(M).P(L'|M)
P(M).P(L'|M)+P(F).P(L'|F)
383

___ 5100

383 288

57100 5100
_249

425

P(M|L)=

II

172

1%

2

38. | A racing track is build around an elliptical ground whose equation is
given by 9x2 + 16y2 = 144. The width of the track is 3 m as shown below :

Q

=\

«C P&

L//Id / 5
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integration.

(11) Integrate the function obtained in (1) with respect to x.

excluding the track using integration.

OR

Based on given information, answer the following questions :

(1) Express y as a function of x from the given equation of ellipse.

(i1) (a) Find the area of the region enclosed within the elliptical ground

(iii) (b) Write the co-ordinates of the points P and Q where the outer
edge of the track cuts x axis and v axis in first quadrant and
find the area of the triangle formed by points P. O, Q using

[ &

Sol.
(ii)jydxzj%xlm —x" dx

4| 2
4
(iii)(a)Required Area=4x j
0
:3{— 16— x* +8sin™" }
2
=3(8sin—11—o)=24><_=127z
2
OR

Clearly P(7,0)and 0(0,6)

Here,y=§(7 — x)

Required area= JZ ydx= j -

0 0

{41
Tl -2 .

=21

\]O‘\

The equation of line passing through P(7,0)and O(0, 6)is§ +2

(i)9x2+16y2=144:>y=%\/16—x2

i{—mwsm l(zﬂ

16x

(iii)(b) The track has a width of 3 m.

)dx

=1

II

II

III

Y

2
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