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Wﬁiﬁ:
frefearfaa fcei =1 aga aagr & afe 3R 37T At | TeH HIT :
(i) STTH-TTF H7 38 Fo7 & | G 597 ST 5 |
(ii) I8 Fo7-77 9id GUs] 7 1997157 8 — @Us-F, @, T, T & /
(iii) GUE— & 4 J97 G&IT 1 T 18 T Fglabc1a 7T Jo7 G&I7 19 TF 20 34597 05 7e
STETRT 1 3% & Jo7 & |
(iv) @UE— @457 q&a121 8 25 7% 3717 TG-F1T (VSA) FBR 3 2 3% & 97 & |
(v) @UE- TH 77 §&I7 26 @ 31 7% Tg-ToH1T (SA) THR 3 3 3HH & FoH & |
(vi) TUS- T3 97 G732 835 T d5-I1T (LA) IPR & 5 3Hl > J97 8 |
(vii) TUS— & H J97 G736 & 38 FHT 7eTIT STEMRT 4 3H] & F97 8 /
(viii) Fo7-T7 7 g 9T T foa7 77 & | FEf, @vs — & & Ak 3= @vsl & F&
¥l 7 SR [a54 1597 T 8 |
(ix) Sogpeict & 37T Tfetd 8 /

g - %
39 @Ue # 20 Fgfoshed I T 8 | T T 1 37k I 7 |

Lo W ey 1
1+cosx
@) tanX+c ® et +c
g 1y 9 ‘3
(C) —cot = +C D) tan = +C
2 2
9. f)=x+ L, (x=0)FhM 1
X

(A) EHEIHWAF2E |
(B) T feaw = -2 7 |
(C) = I=TW A -2 7 |
(D) T feaq 9 < e srftrepan o=
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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.

(viit) 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. Id—x 1s equal to 1
1+ cosx
@) ftanZ+c ® LetZ+c
2 2 2 2
(C) —cot = +C (D) tan = +C
2 2
1
2. Forf(x)y=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

65/2/2 * 3 )
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Fr=faRea o @ 9 o1 = o5k y = 22 a1 W@ y = 16 § oR &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
4. 3G THIHW xdy — ydx = 0 T ST BA & 1
A) x2—y2=k ®) xy=k
(C) x=ky D) logy+logx=k
5. mwaﬁwzxj—y—y:?)wmwé 1
X
1
A B —
@) Vx ® -
(C) e~ D) e

6. =R | a |=5a€n—2§x§1%,?ﬁ|leéﬁwwwnﬁwa‘m% 1

A -5 B) 5
©) 10 D) 15
7. OCHTOT 3 STCTT Ueh @feR S AT y 3181 8 T 10T SHIAT & AT 2-3H8T o wisad 8, 8 1
@ i +2v2] ®) 3k
© H2i.2g ® 31+43)+450
8. WAWIx=y=1-z7% fh-HEETs 1
1 1 -1
A B — - =
() 1’171 () \/g’ﬁ’ﬁ
1 1 1
C) 0,0 D) — —
© 001 ® FEE
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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) jx2 dx (B) 2jx2 dx
0 0
16 16
© [y dy D) 2[4y dy
0 0
4. The general solution of the differential equation xdy — ydx = 0 is 1
&) a-y2=k B xy=k
(C) x=ky (D) logy+logx=k
5. The integrating factor of the differential equation 2x3—y —y=31is 1
X
1
@ Vx B —
Jx
(C) e D) e~

%
6. If |a| =5 and -2 <X <1, then the sum of greatest and the smallest

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

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

perpendicular to z axis is 1
A A A
@) i+242] (B) 3k
A A A A A
©) %H%j M v3i+437 +3k
8.  Direction cosines of inex =y =1 —z are 1
1 1 -1
A 1,1,1 B ===
3°V3'V3
1 1 1
€ 0,0,1 D) —=,—=.—=
NERNERE]
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T Waeh T g o Waeh wor et Sirerdufiehtor 31 =Eduiehto S 8 2,

HEATA & 1
(A) T B (B) 3T Hed
(C) U AW e (D) Ush HaUY

10. ot IRaes T SHEI 1 GETa & = G T4 |, 36 Age0 G & ; 1

(A x+y<bx+3y<9 B) x+y<b5 x+3y=>9
C) x+y=25,x+3y<9 D) x+y=25,3x+y<9
11. T EeAN A dUT B3 TR & fh P(A) = 0 @21 P(B) = 1 2 @l P(A'/B’) sRIsX @ 1
(A) 1-PA/B) (B) 1-PQA'/B)
© 1-P(AnB) D) 1-PAuB)
P(B) P(B")
12. 9= A={1,2, 3l MR ={(1, 2), (2, 1), (2, 2)} 5T Y T § 1
(A) e TG (B) T q1 G
(C) wHiHd quT Tshieh (D) hadt FHI
13. 3Jfg A 7u1 B 99H Sife o o TR &, 1 = | T I °1/8 HoH Hed T 2/ ? 1
@) (A+B)(A-B)=A2_B?
(i) AB=BA

(iii) (A+ B)2=A%+ AB+ BA + B2
iv) AB=0=>A=00rB=0
(A) whadt (i) a1 (iii) (B) haet (i) 4T (iii)
(C) hae (iid) (D) haa (iil) qAT (iv)
65/2/2 * 6 {}
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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

10. For the feasible region shown below, the non-trivial constraints of the
linear programming problem are 1

(A x+y<bh5,x+3y<9 B) x+y<bx+3y=>9
C) x+y=25,x+3y<9 D) x+y=253x+y<9
11. 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-P(AnB) D) 1-PAuB)
P(B") P(B')
12. Arelation R on set A ={1, 2, 3} defined as R ={(1, 2), (2, 1), (2, 2)} is 1
(A) Reflexive only (B) Reflexive and Transitive
(C) Symmetric and Transitive (D) Symmetric only

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

statements is/are always true ? 1
i A+B(A-B)=A2_B?
(1) AB=BA

(i) (A + B)2=A2+ AB + BA + B2

(iv) AB=0=>A=00orB=0

(A) Only (i) and (iii) (B) Only (ii) and (iii)
(C) Only (i) (D) Only (iii) and (iv)

65/2/2 * 7 )



¥

1 a b
14. ACA=|-1 2 c|HIUHANTIEE, A 3a+b+cHAAR 1
0O 5 3
A) 2 B) 6
©) 4 D) 0
1 e
15, afe A=|2%F 1smx HQJTA+A'=I%,Fﬁ[_—n,E}ﬁxETW% 1
sin x 5 Cos X 2 2
T T
(A) 5 B =
— T
© o D) >
16. T Tl TR A % foTu (3A) ! s B 1
(A) 3A1 (B) 9A-1
1 1,4
©) 3A (D) 9A
-1 -2 5
17. I |-2 a —1|=-86%,dlasaftaHiHIaTR 1
0 4 2a
A) 4 B) 5
(C) —4 D) 9
18. zrf\aex+Y:3x%,aﬁj—yaw% 1
X
3 1
@ =% ® —
1—e**Y 3—e*ty
© = 0 =5
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1 a b
14. IfA=|-1 2 c|1is a symmetric matrix, then the value of 3a +b + cis
0O 5 3
A 2 B) 6
(C) 4 D) 0

5 TfA= Fcosx —sinx

) and A + A'=1, then value of x e {_—R,E} 1S
sinx  Scosx
T T
A) = B —
(A) 5 B 3
© 0 D) —-
2
16. For a square matrix A, (3A)~1 =
(A) 3AT (B) 9A-1
1 1
C) =A1 D) —Al
© 3 D) 9
-1 -2 5
17. If |—-2 a —1|=-86, then the sum of all possible values of a is
0 4 2a
A 4 B) 5
© -4 D) 9
> dy .
18. Ife**¥ = 3x, then — is
dx
3 1
(A) e +y (B) e¥ +y
1-e""Y 3—e" Y
©) Xty D) Xty
65/2/12 *
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” AT — b TG T
e « e g 19 3R 20 31fRAA (A) TE d (R) T 3G Tish 1 37 F 9 & | &
A QU T & FH T ol TR (A) T g8 1 e (R) G 3ifohd e T 2 |
S 1 o T S A fqu M IEl (A), (B), (C) 3R (D) H & et dife :
(A) AfReE (A) 9uT @k (R) gH1 @&t 8 3R aeh (R), 31fewed (A) i Tt =men
FATE |
(B) Al (A) q21 0 (R) THI T& &, T b (R), TR (A) I Tel =
T A E |
(C) AfRem (A) H& 7, g doh (R) TTed 2 |
(D) AR (A) Ted B, Wg o (R) W&l § |

19. IRHEW(A) W@ Hp-dEEI<1, 1, 1 >3 TR 7 | 1
T (R) : 0=0FhMWcosO=18992 |

20. dArafeEi a aun b HfA

FMFF@A)  :laxb [P+(a b)2=|al|b P 1
% (R) :|2x§|=(3-§)tane,(e¢gj
Wig - g

34 QUL H A T -ITHIT ThR b T & | Teh T h 2 3h ¢ |

21. (a) f(x)=cosx+ sin2x, x € [0, ] =T FTIET I=aH AF 14 HIRT | 2
YT
(b) 3T T B STERTIT T HTATH THHTH &L H ¢ W81 8, dl 1444 g oh 391 T8
&FTthel $Heh! IS o SYhHTAT STqUTd H §gel € | 2
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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. Assertion (A) : A line can have direction cosines <1,1, 1> 1

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

20. For two vectors a and
Assertion (A) : |

Reason (R) : |

SECTION - B

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

21. (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
65/2/2 * 11 4
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—> A A —> A A A .
22. e AB = j +kau AC = 3i —j + 4k, AABC &t qS1a7i AB a1 AC i
—_ —>
st if aifasii 41 Sas fir et 2, Al Fog 750 Fo0 ADzw,G@TDWBC
H Aer fog 7 |

I1q: Teeh AD < &g off 1d Shifs | 2
23. fig (0,0, 0)@%@1%:yjllzz__;m‘s’réméaésmésﬁéﬂiaﬁmaﬁﬁq| 2

94, (a) T BT R HEM £: R — {3} > R, I B f(x) = ©_2 zm whenia 2,

x—3
A<D & A1 aT | 2
HAYET
(b) FREFNCRE£:Z xZ > Z x Z, (F&F Z it 1 9= 2) I f(x, y) = (2y,
3x) gRI YRTA 8 Teheh %l & AT & | 2
25. Zlﬁx=sint—cost,y=sintcost%,?ﬁt=gmg—yaﬂﬂﬂaﬁﬁﬁﬂ| 2
X
Tug - T
34 IS H AY-ITT ThR o T & | TAH T & 3 3 ¢ |
26. L (Fv) = —1 2, 9 F(x) 71 Hifore srafs fen 2, 5 F(0) = log = 3
dx e® +1 2

27. (a) mej—y=y—xsin2 (ijsaamaﬂﬁn,ﬁm%ﬁsyaF% 3
X

X

YAl

(b) mwwﬁwwogyj—x +x:2?ﬂwcrasgasmzﬁf§m 3
y y

65/2/2 * 12 )
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—> A A —> AA A
22. 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 =+,
where D 1s midpoint of BC.
Hence, find the length of median AD. 2

23. Find the co-ordinates of foot of perpendicular drawn from (0, 0, 0) to line
x y+1 z-3

x , 2
1 -1 -2
24. (a) Check whether f: R — {3} — R defined as f(x) = a2 1s onto or not. 2
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. 2
25. Ifx=sint—cost,stintcost,ﬁndd—yattZE. 2
dx 4
SECTION - C
This section comprises Short Answer (SA) type questions of 3 marks each.
26. If 4 Fx) = , then find F(x) given that F(0) = log l 3
dx e* +1 2
27. (a) Solve the following differential equation : 3
xd—y =y — x sin? (Zj, given that y(1) = X
dx x 6

OR

(b) Find the general solution of the differential equation : y log yj—x +x= E 3
y y

65/2/2 * 13 )
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36; Tt IRgep o THET 61 UT6 gRT B I 3
el 3x + 4y < 60
x+ 3y <30
xZO,yZO%:ﬂ'ﬁ"ﬁ

Z = 8000x + 12000y T STfererdientur hifTu |

29. (a) O &41 I I98 & qHMH! G H Th ¢+ TR  0IRE T F9 rme <hi siRrewar,
TR I T 7 S wre ST Sfehdn sl i AT R | 3

TS QT fe o 79 a1 ot oft FIET R <) 3e g T | STkt 3iTd shif foh
()  TTEIE T AT |
(i) H T Y T T A TR g foparm |
FroET
(b) T UTiEiep ot  HraT, fudT 9 O A th Wi @ § | I g B
TR Ee ?, F: fid wer § w2 €, gr ed €, @ P(E/F) 3 i | 3

30. W@ | Pl g, 3

\/6x+x2

Sn
12

31. (a) WM T : j

1+\/cotx

YT

(b) WWW:T(sinlxl+coslxl)dx 3

65/2/2 * 14 {



=

Solve the following linear programming problem graphically : 3
Maximize Z = 8000x + 12000y
Subject to constraints

3x + 4y < 60

x+ 3y <30

x>20,y>0

29. (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

2x +1

80. Find: [-—— dx 3
\/6x+x2

5m
12 dac

31. (a) Evaluate: | ——— 3
-T[1+\/cotx
12

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

6

65/2/2 * 15 {}
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QU -
THEUS H CH-3A0T ThR b U & | T T H 5 3h & |
32. p() = sin"}(1 — 2x2) T IT=d T HIST | 37q: x B g8 TH F1d hiere e fow

p(x)=%%l2p(x)+gwwﬁﬁ3ﬁaﬁﬁQ| 5

33. fagati A(1, 2, 3) A1 B(5, 8, 11) ¥ Bt I ATl @1 Th 314 L@l

%

r =41 + ] 4051 +2] + k) B Fed ¥ | hrede fig % fiwis wa SR |
3Td: Toh W@ 1 GHIRT [RET ST 38 Tideoed fog § Skt ST 8 qUT QT (@l &
AEEd 8 | 5

1 -1 O 2 2 —4
34. (@) IEP=|2 3 4|amQ=|-4 2 —4|% @ (QP) F@ HfT |
0 1 2 2 -1 5
314 T gt freem <kl g1 hifST
x—y=3,2x+3y+4z=17,y+2z=17 5
N
1+x 1 1
b)) A=| 1 1+y 1 | 9Hx,vy,z% e H I HINT | 5
1 1 14z

I A =07 T &, y, z YIAR dRaiesh @ 2, @ g Hw 6

xl+yl+z1=-1

35. (a) (0, n) & I8 IU-IAA G hiwC "rEH wea f(x) = tan~! (sin x — cos x)
A, TZEAA @ | 5
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SECTION -D

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

32. Find the domain of p(x) = sin"}(1 — 2x%). Hence, find the value of x for

which p(x) = % Also, write the range of 2p(x) + g 5

33. 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
34. (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.

35. (a) Find the sub-interval of (0, m) in which f(x) = tan! (sin x — cos x) is

increasing and decreasing. 5

OR

65/2/2 * 17 )
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(0
(b) 24 cm IRETT TSI TH ST I Th Y1 o IR TR FAM T §1 a1l S bl
JATrhaH STRIGH B o foTu 31 <ht fomd ima <hifs | 5

@)

N~

wglg -

3G EUS T 3 Teh{UT LTI UG T & | TAF T h 4 3T & |

36. T G ITCH 3o Teh deiaxii BeH, ekt THiehtor 942 + 16y2 = 144 &, % IR 31X
AT R | ¢ i FISTs 3 m 7, 99 foh 3TTepfd § ol T 2

Q

IR o SR T 7 T o IR ST

() @ el g TR | y Wl x % F9 H e T | 1

(i) T8 YHR (i) H ITd oA 1 x o & AR hITT | 1

(i) (a) HTheH o JANT & &l e A 1 (35 1 BIgHT) STBe 1A DT | 2
YT

(iii) (b) Togati P qum Q S&f STay ¢ A x-3T& TAT y-3& I JoH Iquiw §
Il 7, o e fofau qen gutehe™ & P, O, Q @ &=+ dreft Bt &1
SAHA FTA HIT | 2
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e
(b) A rectangle of perimeter 24 cm is revolved along one of its sides to
sweep out a cylinder of maximum volume. Find the dimensions of the

rectangle. 5

@)

N~

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

36. 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 :

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

(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

65/2/2 * 19 {
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37. TIIEE SR UG HieX TS 1 Th &9 2 T8 TEH HR TS T ST o S # |
g YTGAIRTAT ST 3T 3TehR | ST 7T fIIY deh WEMT § |

U Toh ¢oh o1 TieRLol =l fean T :
f(x):{x42—4x2+4, 0<x<3
x2+40 , x23
IR oh IR T Te1 o I ST
() 0<x< 3% (x) 3 i | 1
(ii) f'(4) 74 HIT | 1
(i) (a) f(x) Fx = 3 W HdqdT i S I | 2
JregaT
(i) (b) x =3 f(x) T JEhAIIAT hl e HIT | 2

38. THIfHT ¥ BHE! shl WIMAT ol GdU §¢ AT § |

STOP

SMOKING
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37. Sports car racing is 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 :

) = xt—4x®+4, 0<x<3
x®+40 ,  x2>3

Based on given information, answer the following questions :

(i) Find f'(x) for 0 <x< 3. 1

(i) Find f'(4) 1

(111) (a) Test for continuity of f(x) at x = 3. 2
OR

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

38. Smoking increases the risk of lung problems.

STOP

SMOKING

Cough  Coughing npb Irx Heatasrsse Whaszing 7 5"1

1.‘“3 i

u..:\ll.q E\ml.qgv L'n:ree s
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Teh LA ¥ Ul TAT foh TR 3 atet 1000 oS § & 170 TR THifehT i areft
1000 Afgettati § & 120 1 HHST T IS T0RTE It & | Teh HicqH1 H 50 SR wHIfehT
T a1t 1T e R 30 7o ¢ |

1 50 Sfedal 1 | ATg=AT Teh T 1 SrTenT Bhel Here SAR 1 ¢ THam T |
T o IR T =TT o I ST :
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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
(1) If a male person is selected, what is the probability that he will not

be suffering from lung problems ? 1
(i11) (a) A person selected at random i1s 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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MARKING SCHEME
Strictly Confidential
(For Internal and Restricted use only)

Senior Secondary School Examination, 2026

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

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 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: 65/2/2)

Q. No. EXPECTED OUTCOMES/VALUE POINTS Steps | Marks
SECTION A
Q. Number 1 to 20 are multiple choice questions of 1 mark each.
1. dx :
j—\ is equal to
1+cosx
3 X —1 i
(A) = tan = +C B) —cot= +C
2 2 - 2
(C) —coti-l-C (D) tan£+C
2 2
X
Sl M) tan X +C |
2
2. 1
Forf(x)=x+ — {(x.# 0)
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
Sol. 1(C) local maximum value is —2 1
3. | 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“ dx (B) 2.[3?3 da
0 0
16 16
© [y dy @) 2 [y dy
0 0
Sol. 16
D) 2 [yy dy 1
0
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The general solution of the differential equation xdy — ydx = 0 is

Q) x*-y*=k B) xy=k
(C) x=ky (D) logy+logx=k
5. 7
The integrating factor of the differential equation 2373—} —y=31is
s
@ B) —
(C) eF D) e
Sol. 1
B) — 1
Jx
6.
If | ; | =5 and -2 < A < 1, then the sum of greatest and the smallest
value of | ?L; | is
A) -5 B) 5
() 10 D) 15
7.

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

perpendicular to z axis is

A i +2+2 ] B) 3k
© %3\#3;@3 @ V31 +¥3]+Bk
Sol. W2~ 32 %
(C) T‘/_l +TJ_J I
8. | Direction cosines of linex=y =1 —z are
1 1 -1
@ 1,11 (B)
NERRVERRE]
. B 1 1
© 0,0,1 (D)
V3 V3 4B
Sol. _
(B) 1 | 1 | 1 {
NERERRE]
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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
10| For the feasible region shown below, the non-trivial constraints of the
linear programming problem are
¥
(A) x+y<5x1+3y<9 B) x+y<h,x+3y=9
) T y>5at8y<l D) axt+y=5, 3t y<9
Sol. |(C) x+y=>5x+3y<9 !
I1. | For two events A and B such that P(A) # 0 and P(B) # 1, PA'/B") =
(A) 1-PA/B) (B) 1-PA'/B)
©) 1— P(A’m B) D) 1— P(A’u B)
P(B) P®B)
Sol. D) 1— P(A,u B) {
PB)
12. | A relation R on set A = {1, 2, 3} defined as R ={(1, 2), (2, 1), (2, 2)} is
(A) Reflexive only (B) Reflexive and Transitive
(C) Symmetric and Transitive (D) Symmetric only
Sol. 1

(D) Symmetric only

MS_XII_Mathematics_041_65/2/2_2025-26 5




13.

If A and B are square matrices of same order, then which of the following
statements is/are always true ?

@ A+B)(A-B)=A2_B2?

i1 AB=BA

(i) (A+B)2=A2+ AB+BA+B?
av) AB=0=>A=00rB=0

(A) Only (1) and (i11) (B) Only (i1) and (i11)
(C) Only (i1i) (D) Only (ii1) and (iv)
Sol. 1(C) Only (iii) 1
14. 1 a b
IfA=|-1 2 c|isa symmetric matrix, then the value of 3a +b + cis
O 5 3
Q) 2 (B) 6
©) 4 (D) 0
Sol. | (A) 2 1
15. %cosx —sin x -t 7wl .
A=< " and A+ A'=1, then value of x € ,— | 18
siInx  =COSX 2 2
@ = B) =
© 0 O —
2
16. | For a square matrix A, (3A)! =
A) 3A7 (B) 9A-1
1 1
C) =Al D) —A1l
(©) - (D) -
Sol. ©) % A-l 1
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17.

-1 -2 5
If|—-2 a —1| =-86, then the sum of all possible values of a is
0 4 2a
A 4 B) 5
<Cc 4 D) 9
Sol. (C) 4
18. i dy .
If e* ¥ = 3x, then Y s
dx
3 1
A — B) —
et Ty e* Y
1—e*ty g _ Xty
© — D) —=—
e e
Sol. X+
3—e' ¥
0 =
e
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. Assertion (A) : A line can have direction cosines<1,1, 1>
Reason (R) : cos 6 =1 1is possible for 6 = 0.
Sol.

(D) Assertion (A) is false, but Reason (R) is true.
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20.

— —

For two vectors a and b
. _) = 3] _) by _> ] o
Assertion (A) : |a x b [+(a -b)*=|a || b |

N — - = ' n
Reason (R) :|laxb|=(a 'b)tane.[eqt—J

Sol.

(B) Both Assertion (A) and Reason (R) are true, but Reason (R) is not the 1

correct explanation of the Assertion (A).

SECTION B

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

21.

(a) Find the absolute maximum value of f(x) = cos x + sin® x, x < [0, 7]
OR

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

prove that its surface area varies inversely as its radius.

Sol.
21(a)

f(x):cosx+sin2x , XE[O,ﬂ']

!

x):—sinx+2sinxcosx I 1

f(
f(

x)=0=sinx(2cosx—1)=0

) 1
=sinx =0 or cosx:E

T
SoX=— II v
3

Now,f(O)zl,f(%):%,f(n):—l

.. Absolute maximum value of f (x) is 7 11 A

OR

Sol.
21(b)

2 5 dV , dr
V=—nr=>——==2ar"—==C (sa
dt dt (say) I 1

ﬂ_ C
dt 27xr?

Now, S =377’

ds dr Cc 3C

=>—=6xr—=67rx = 11 1
dt dt 27t 1

.S variesinversely asitsradius.
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22. —> A A — A A A

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 —+,

where D is midpoint of BC.

Hence, find the length of median AD.
Sol. | Considering Aas the origin,ﬁ and AC 4

are p.v. of B and C respectively.

... AB+AC
Hence p.v. of the mid point D is %C 5 . I {
_ (]‘+l€)+(3z°—]’+4l€)
So, AD=
2
Zl_j— 31 +5k 1 v,
2

— 1 \34

‘AD‘=?/32+52 :% m | v
23. | Find the co-ordinates of foot of perpendicular drawn from (0, 0, 0) to line

X v+1 z-—3

R .

Sol. |DRsof PQare <A,-A—-1,3-24> BB I 1,

DRsof line/are <1,—1,—2>

POLI g

5 & <
31.&—1(—2—1)—2(3—21)=0 :>l=g Qir=h=it-m = "’f;' ”:',;—ﬁ I 1
5 114

Coordinates of Q(g T Ej I Y,

24.

(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.
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Sol. x—=2 3y-2
Lety= ie x= I 1
24(a) |Lety="—3 Vo
Herey#1.. R, =R—{1}#Codomain I 1
.. fisnotonto.
OR
Sol. | Let(x;,,),(x,,,) € ZxZ such that f(x, )=/ (x,.»,)
24(b)
:>(2y1,3x1):(2y2,3x2) I 1
= V=V, X=X,
So,(xl,y1)=(x2,y2) I 1
.. fisinjective.
25. . . y
Ifx=sint—cost,y=sintcost, find — att= E.
dx 4
Sol. ) dx :
X =sint —cost :chost+smt I Vs
o dy ., 2
y =sintcost :Z——sm t+cos’t 11 Vs
dy —sin’t+cos’t :
—= _ Or cost—sinf 11 Vs
dx  cost+sint
d
—y} =0 v | %
dx |,_=
SECTION C
Q. Numbers 26 to 31 are short answer questions of 3 marks each.
26. d ) ]
If — (F(x) = — , then find F(x) given that F(0) =log —.
dx ov 41 .
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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

27.

(a) Solve the following differential equation :

xg =y—x sin? [l] , given that y(1) = L
dx X 6

OR

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

+x=

[R]

A

Sol.
27(a)

Here,a]—y:Z —sin’ (Z)
dx x X

d d
PutZ=y= oy iy 2

X dx dx
Differential equation reduces to

dv . 2
V+X—=v—sin"v
dx

) dv . 2
l.e. x—=—sIn"v
dx

dx

:>—Icos ec’vdy =
X

:>cotv=log|x|+C

:cot(ljzlog|x|+(f
x
Nowy(l):% gives C=+/3

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

II

III

1Y%

V2

OR

MS_XII_Mathematics_041_65/2/2_2025-26
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Sol.
27(b)

Given differential equation can be written as
dx 1 2

—+ S >

dy ylogy  y'logy

.[ o I

LF.=¢ "0er =) Z]og )
Solutionis given by
2

y’logy

xxlogy:I xlog ydy =J-%dy

2
=>xlogy=——+C or xylogy=—2+Cy
Y

II

III

1Y%

V2

28.

Maximize Z = 8000x + 12000y
Subject to constraints
3x + 4y <60
x+3y<30
x>20,y>20

Solve the following linear programming problem graphically :

Sol.

\ 3z 4y = 60

MS_XII_Mathematics_041_65/2/2_2025-26

For
correct
I graph and
shading
1%
Corner Point Value of
Z =8000x+12000y .
or
0(0, 0) 0 1 correct
table
A(0,10) 1,20,000 X
B(12, 6) 1,68,000
C(20, 0) 1,60,000
Z..=168,000 when x=12and y=6 I A
12



29. (a)

(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).

Given E:Sonon one end, F': Father in the middle

P(Eﬂ F)=P(Son on oneend and Father in the middle)z% , P(F):% 11

.-.P(E|F)=%=l 11

Sol. |(i)Let probability of not hitting= p
29
@ | . probabilityof hitting=3p
1
p+3p=l=p= 2
So, Probability of hitting, P( H ) =% ,Probability of nothitting,P(E)=i I 1
Now,P(Targetishit)zl—P(ﬁ E):l—lxl:E I 1
4 4 16
(if) P(atleast oneshot misses the target )
:1_p(HH):1_§X§:l 11 1
4 4 16
OR
Sol. |There are 3 people - Mother (M), Father (F'), Son (S).
29®) | Sample Space={ MFS, MSF, FMS, FSM ,SMF,SFM}
Total possible arrangements =6 I 1

MS_XII_Mathematics_041_65/2/2_2025-26
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Alternative Method :
ForP(E | F'), as F has already occured which means

P(E|F)=1 (sure event)

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

II

30. | 2% +1
Find : 'f— dx
Sol. J‘ 2x+1
\/6x+x
Let 2x+1:A(6+2x)+B
= A=1, B=-5
6+2x 1
[=| ———dx—5|—=dx I 1
'[\/6x+x2 J‘\/6x+x2
=2/6x + x* —5.[ ! - dx 11 1
(x+3) —-3?
=2 6x+x2—510g‘(x+3)+ 6x +x*[+C m | 1
31. ST
(a) Ewvaluate : lf dx
. . 1+4/cotx
12
OR
gl
(b) Evaluate : I (sin |x| +cos |x]|) dx
=7
6
14
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S

Sol. ST sz
31(a) [:T dx _ T Jsinx e
£1+\/cotx l\/sinx+\/cosx I 72
12 . 12b
Applyingjf(x)dxzjf(a +b—x)dx,weget
kY4
12 /
= | CO8Y i mo| ol
i Jcos x ++/sin x
12
Adding(i)and(ii)
o
21 = Il.dx m | 1
i
s5zf12 T
:[x]ﬂ/l2 :;
L v | oy
6
OR
Sol. %
31 1= I (sin|x|+cos|x|)dx
5
0 3
= I (—sinx+cosx)dx+J(sinx +cosx)dx [
% 0
=[cosx +sin x]ir/6 +[—cosx +sin x]g/2 I
:[1£+l}+(1+1)
2 2
I

SECTION D

Q. Numbers 32 to 35 are long answer questions of 5 marks each.

which p(x) = % Also, write the range of 2p(x) + %

32 | Find the domain of p(x) = sin (1 — 2x?). Hence, find the value of x for
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Sol. |Sincedomain of sin™ x is [—1,1] -1 1-207 <1 I 1
=-2<-2x"<0=0<x* <1
=-1<x<1
.‘.Domainofp(x):[—l,l] 11 1
Whenp(x)zz,we have sin™' (1 — 2x2)=£
6 6
. 1
—1-2x" =sin L=— 11 |
6 2
) 1 1
SX =—Dx=—,—— v 1
2 2
Sincerangeofp(x)zsin 1(1—2)62)1{——,—}
1.e. —% Sp(x) S% = - < 2p(x)£7r
T T 3«
=>-—<2p(x)+—=< —
2 p( ) 2 2
: .| w37
Hence therequired rangeis [— EX 7} v .
33. | A line passing through the points A(1, 2, 3) and B(5, 8, 11) intersects the
A A A A A
line v = 4i + j +A(5i +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
x=-1_ y-2 z-3 . x-1 y-2 z-3

; = = Le. I 1
5.1 8-2 11-3 2 3 g "
Also the given line in its cartesian form is, /, : al ; i y_—lz%:l
AnypointonllisP(2,u+1,3,u+2,4,u+3)
I )

Anypointon/,is Q(54+4,24+1,1)

When the lines intersect, the points P and Q must coincide.
S2u+1=5A+43u+2=2A+land4pu+3=41

=2u-52=3...(1) , 3u—2A=-1....(ii) and 4 —A=-3...... (iii) ol
solving any twoaboveequations, weget yu=A=—1

The point of intersection is(—l,— l,— 1). v A
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Let the required line(/) passing through(—1,—1,—1)be xtl_y+l_z+l

a b c
Since/ L/ and/ L1,

2a+3b+4c=0,5a+2b+c=0 \ 1

a b ¢ . a b ¢

= = = le.—=—=——
3-8 20-2 4-15 -5 18 -1l
x+1 y+1 z+1 or x+1 y+1 z+1

Hence, the required line is = = VI 1
-5 18 -l11 5 18 11
Note: Therequired line may also be written in the vector form.
ie. f:(—f—j—/é)m(si 18] +1 11€)
Note:Student can alternatively use point B to write the equation of line/,.
34 i, —i D 2 2 4
@ 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
OR
1+x 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+yl+zl=—1.
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Sol.
34(a)

6 0 0
OP=|0 6 0|ie OP=6I
00 6

1
:)P_] =—
o<

Givensystemof equationsisgiven by PX = R
X 3

where, X =| y |,R=1|17
z 7

PX=R=>X=P'R

:X:éQ.R

2 2 473
Uy o
2 -1 517

II

III

v

V2

V2

172

OR

Sol.
34(b)

l+x 1 1
a=| 1 1+y 1
11 1+z

=(1+x)[ (1+y)(1+2)-1]-1 (1+2)-1]+1[1-(1+y) ]
:(1+x)(1+z+y+yz—1)—z—y
=Xy+yz+zx+xyz
a=0=>xy+yz+zx+xyz=0
= yz+zx+xy=—xyz
Dividing both sides by xyz,
Ty 4z =1

Note: Proportionate marks may be allotted if a student uses properties of determinants
to solve this question.

II

II

1Y%
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35.

(a) Find the sub-interval of (0, ©) in which f(x) = tan™! (sin x — cos x) is

Increasing and decreasing.

OR

(b) A rectangle of perimeter 24 cm is revolved along one of its sides to

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

rectangle.

@)

Ne—

Sol.
35(a)

f(x)=tan™ (sinx —cosx), xe (0,7)
7'(x)= 1+(sinx—(:osx)2

For critical pointsof f (x) ,put f ’(x) =0

cosSx+sinx

=cosx+sinx=0
gettingxz%ze (0,7)

+ —
0
3n/4

G ©
0 —

f’(x)>0 When(O,%J:f(x)isincreasing when xe (0,37”).

Note: Alternatively, (x)is alsoincreasingin the interval(O,%[}.

f'(x)<0 when(%r,zz):f(x) isdecreasing when xe [377[,7[).

Note: Alternatively, f (x) isalsodecreasingin theinterval {377[ , 7[] .

II

III

1AY

OR
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Sol.
35(b)

Let the lengths of the sides of the rectangle be x and (12 — x).

Letitberevolved around theside of length (1 2— x) ,
sothat x becomes theradius of thecylinder.
Volumeof cylinder,V =7zx* (12 - x)=7 (1 2x° —x’ )
dv

E:ﬂ(24x—3x2)

For critical points, put ar =0
dx
=>x=8cm ( x;tO)

dv

2

dV

Now =7z(24—6x) ; —} =—-24rx <0
x=8cm

dx 2

So, volumeis maximum when x=8cm.

Hence thedimensions of rectangle are 8cmand 4cm.

II

III

IV

VI

V2

V2

SECTION E

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

36.

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

P&

Based on given information. answer the following questions :

(1) Express y as a function of x from the given equation of ellipse. 1
(11) Integrate the function obtained in (1) with respect to x. 1

(i) (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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Sol.

3
(i)9x2+16y2=144:>y=Z\/16—x2
(ii)jydxzj%xlw—xz dx
=§{—\/16 x” +8sin” I(Zﬂ

4|2

4
(iii)(a)Required Area=4x '[
0

=3{— 16 — x* +8sin™" }
2

=3(8$in‘11—0)=24><5:127r

OR
(iii)(b) The track has a width of 3 m.
ClearlyP(7,0)andQ(O,6)

The equation of line passing through P(7, O)andQ(O, 6)is§ + % =1

Here,y:g(7 - x)

7 7
6
Required area=| ydx=|— dx
q !y {7 x)
7 -2
0
=21

II

II

III

V2

2

37.

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 :

o x*—4x®+4, 0<x<3
flx) = .
x°+40 x=3
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Based on given information. answer the following questions :
(i) Findf'(x) for 0 <x<3.
(i) Find f'(4)
(i1) (a) Test for continuity of f(x) at x = 3.
OR
(i11) (b) Test for differentiability of f(x) at x = 3.

Sol. (i)For0<x<3, f(x) =x'-4x>+4
.'.f'(x)=4x3 —8x
(ii)Forx23,f(x):x2+4O
.'.f’(x):2x

Hence,f’(4):2 x4=8
(iii)(a)Here f(3)=49
LHL:lim (x* - 4x” + 4)=49

x—3"

RHL:lim(x2 +4o)=49

x—3*

Since}i_g;f(x): }1_)1? f(x)=/(3),s0 f(x)iscontinuous at x=3.

OR
(iii)(b)Here f(3)=49
getting LHD =84
getting RHD =6
Since LHD=#RHD atx =3,s0 f (x) is not differentiable atx =3.

II

II

17

V2

1772

V2
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38.

Smoking increases the risk of lung problems.

?“ STOP

LUNG CAMCER
SMOKING

iit

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 1s the probability that he will not
be suffering from lung problems ?

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

OR

(i11) (b) A person selected at random is not having lung problems. find
the probability that the person is a male.

Lo

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 complications.

20 2
Np(F)=22-2 1
(1) P(F)=55=3

170 83
DV P(LM)=1-P(LM)=1-19 _ 83 I
(#) P(L\M)=1=P(L|M)=1-1 o=

170 17 120 12
ii)(a) P(L| M dP(L|F)=—r=—"
(i) ) PCEIM)=1500 7100 ™ P41 F)=1000 7100
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Using Baye's Theorem,
P(F).P(L|F)
P(M).P(LIM)+P(F).P(L|F)
212
__ 57100
317 212
5100 5100
24 8

=—0o0
75 25

P(F|L)=

OR

83 88
ii)(b)Here P(L'| M )=——,P(L'|F)=—
Using Baye's Theorem,
P(M).P(L'|M)

P(MIL) - P(M).P(L'|M)+P(F).P(L'|F)
3 83

__ 57100
383,288
57100 57100

_249

425

II

II

172

V2

172

2
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