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Please check that this question paper contains 23 printed pages.

Please check that this question paper contains 38 questions.

Q.P. Code given on the right hand side of the question paper should be
written on the title page of the answer-book by the candidate.

Please write down the serial number of the question in the answer-book
before attempting it.

15 minute time has been allotted to read this question paper. The question
paper will be distributed at 10.15 a.m. From 10.15 a.m. to 10.30 a.m., the
candidates will read the question paper only and will not write any answer
on the answer-book during this period.
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General Instructions :

Read the following instructions very carefully and strictly follow them :

(1) This Question paper contains 38 questions. All questions are compulsory.
(i) Question paper is divided into FIVE Sections — Section A, B, C, D and E.

(it1) In Section A — Questions Number 1 to 18 are Multiple Choice Questions
(MCQs) type and Questions Number 19 & 20 are Assertion-Reason based

questions of 1 mark each.

(iv) In Section B — Questions Number 21 to 25 are Very Short Answer (VSA)

type questions, carrying 2 marks each.

(v) In Section C — Questions Number 26 to 31 are Short Answer (SA) type

questions, carrying 3 marks each.

(vt) In Section D — Questions Number 32 to 35 are Long Answer (LA) type

questions, carrying § marks each.

(vit) In Section E — Questions Number 36 to 38 are case study based questions,

carrying 4 marks each.

(viit) There is no overall choice. However, an internal choice has been prouvided
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 calculators is NOT allowed.
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1. €SI T cos x % HTUET STheIS 2 :
(A) sinx S (B) cosx eSin’x

(C) —2cosx esin’ (D) —2 sin? x cos x esin’x

2. UCABR2FTH T ARG 2 qAAT | A|=-27, @ |5A' |HTAA T :
(A) -50 B) -10
(C) 10 (D) 50

3. el f(x) = g+§ T WY Fan xh AR W R, 98 8 :
X

A4) 2 B) 1
©) 0 D) -2

4. THTHy = Tx — x5 90 & qUT x, 2 IHTE Ui 4. 1 L ¢ @I & | Ish 1 A & deoi
W, T x=5%, 8

(A) — 60 ShTS/E. (B) 60 ShTe/H.
(C) — 70 ShTS/H. (D) — 140 SHTE/A.

5. 3TYE P A1 Q 1 oH%e Ush faepof ameg 3 | afg seg Q A &Il 3 x 2 8, @
IR PHI DR :
(A) 2x2 B) 3x3
(C) 2x3 D) 3x2

6. fx)=x2—4x+5gUURMMNaH {: R > R
(A) THH! B, T ATTICH & ¢ | (B) 3T=STEH 7, T Teheh! Tal 2 |
(C) TS qUT FAT=BIEH S & | (D) ¥ 1 Thehl 3T A & HATeTES # |
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SECTION - A

This section has 20 multiple choice questions of 1 mark each.

. . 1 a2 . .
Derivative of e®** with respect to cos x is :

(A) sinx eSinx (B) cosx eSin’

(C) —2cosx esin®x (D) —2 sin? x cos x esin’x

If A is a square matrix of order 2 and | A | = -2, then value of | HA' | 1s :
(A) -50 B) -10

(C) 10 (D) 50

The function f(x) = §+ 2has a local minima at x equal to :
X

A 2 B) 1
©) o D) -2

Given a curve y = 7x — x° and x increases at the rate of 2 units per second.
The rate at which the slope of the curve is changing, when x =5 is :

(A) —60 units/sec (B) 60 units/sec
(C) —70 units/sec (D) —140 units/sec

The product of matrix P and Q is equal to a diagonal matrix. If the order
of matrix Q is 3 x 2, then order of matrix P is :

A) 2x2 B) 3x3
(C) 2x3 (D) 3x2

A function f: R —> R defined as f(x) = x2 —4x + 5 is :
(A) 1njective but not surjective. (B) surjective but not injective.

(C) Dboth injective and surjective. (D) neither injective nor surjective.
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7. desin(xy)=1% @ S—YW%
x

X

@ = ® -=
y y
© < @) -¥
X X
7T -3 -3 1 3 3
8. IRIEE|-1 1 O |HIFAHAIIE|1 L 3|8 AARIARES :
-1 0 1 1 3 4
@A) —4 B) 1
© 3 D) 4

9. A A= [ai].] Th 2 x 2 ATz 7, foaw a; = maximum (i, j) — minimum (i, j) g1
el &, o 3TTE A2 R

0 0 0 1
A) 0 o B) 5 0}
1 0] 11
© 0 1] D) 1 1}

10. 3fg A, Hife 3 1 T o 3TTegg 2 T |adj-A| =8 8, |AT| 1o 2 :

@A) 2 B) -2

C) 8 D) 242
/2

11. fcotecoseczﬁdeqﬂﬂﬁ%:

/4

1 1

A) B B) )

T

©) 0 (D) 3
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7. Ifsin(xy) =1, then %is equal to :
X

@ = ® -=
y y
© 2 D) -2
X X
7T -3 -3 1 3 3
8. Ifinverse of matrix [-1 1 O |[is the matrix|1 A 3|, then value of A
-1 0 1 1 3 4
1S :
A -4 B 1
©€) 3 D) 4

9. Find the matrix A2, where A = [aij] 1s a 2 x 2 matrix whose elements are

given by ay; = maximum (i, j) — minimum (i, j) :

[0 0] 0 1
A) 0 0 B) i 0}
1 0] 11
© 0 1] ) 1 1}

10. If A is a square matrix of order 3 such that the value of |adj -A| = 8, then
the value of |AT| 1S :

A) 2 B) -2
C) 8 D) 22
/2
11. The value of f cot O cosec? 0 dO is :
/4
1 1
(A) 3 B) )
T
©) o (D) 3
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12. WJ e ]
9 — 4
1 (2 1 (2
(A) Gmn (3)+c (B) 2$n (3)+c
(C) sin (3j+c (D) zmn (3)+c
13. a%y2:4xamx:1ﬁf\aiﬁawaﬁaw%;
4 8
(A) 3 B) 3
64 32
©) Y D) Y
14. maﬁaﬂwj—yze“yaﬂwga%:
x
(A) e“*+eVY=c¢c B) e*+eV=c¢
(C) e¥ty=c¢c D) 2e*tV=c

15. @ %:lzng-ﬁaﬁWﬁsﬂﬁwwaﬁw%:

-1

51 37
(A) o (B) i

51 n
©) e (D) e

16. g (1, -3, 2) & BT T aTefl AT @I T = (2 + A1 +A) + (24 — 1)k F FHiR Th
TGT T HIdAT THHIT S

x-1 y+3 z-2 x+1 y-3 z+2

A B

@) 2 0 -1 ®) 1 1 2

©) x+1:y—3:z+2 D) x—1:y+3:z—2
2 0 -1 1 1 2
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12.

13.

14.

15.

16.

The integral fLis equal to :
V9 —4x>
(A) lsin_1 2% +c (B) lsin_1 2 +c
6 3 2 3
©) sin™! 2x +c (D) §sin_1 2x +c
3 2 3
The area of the region bounded by the curve y2 =4x and x=11is:

4 8
(A) 3 B) 3

64 32
©) Y (D) 5

The general solution of the differential equation

g:e“yis:

dx
(A e“+eV=c¢ B) e*+e¥=c
(C) e**y=c D) 2e**V=c

The angle which the line %: Ll = %makes with the positive direction of

Y-axisis:
5T 37
A) — B —
A) o B) 1
5T T
Cc) — D) —
©) 1 (D) 1

The Cartesian equation of the line passing through the point (1, -3, 2) and
parallel to the line :

=2+ +A] + @ = Dkis

x-1 y+3 z-2 x+1 y-3 z+2

A B

@) 2 0 -1 ®) 1 1 2

©) x+1:y—3:z+2 D) x—1:y+3:z—2
2 0 -1 1 1 2
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17. 3Ife A 3R B <1 9e-Td 39 YR & foh P(A/B) = P(B/A) # 0, 99 :
(A) AcB,®"gA=B B) A=B

©) AnB=9¢ D) P@A)=P®B)

18. p a1 q shuen: fogati P aen Q o f&ufd afew 2 | fog R @ravs PQ &1 3 : 1% 31U
# forford st 2 e foig S tam@ve PR o1 ey fog 7 | S o1 feafa wfew 2

2 +30 2 +30

A) p—q4 B) p—qS
5p +3q 5p +3q

(©) 1 D) 3

AR — Teb AT I

TS - w9 19 1 20 Y T TH INHAA (A) % 91e T o (R) fean mn g | T
fereneal o @ Tt ST g :

(A) FTHYT (A) 99T ok (R) THT I 8 | Toh (R) MR (A) h ST hLaT 2 |
(B) 3AMFHH (A) a1 T (R) SHI T 8 | @b (R) AU (A) oh! SATEAT &1 i |
(C) R (A) T 7, W] % (R) 312 |

(D) AN (A) FH B, Safeh deh (R) T B |
19. FfeRed (A) : @few
2 =6i+2] —8k

%
b

101 — 2] — 6k T
C=4i—4j + 2k
o T et o e 1 e w E |

@ (R) : dF SRIR afew foH | % < W e g, uh e s g, Aafg
IFehT ROTTH S |fewT 81 31aT fohegl Gl |G o1 JNT 6L Al <k

T & |
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17. If A and B are events such that P(A/B) = P(B/A) # 0, then :
(A) AcB,butA=#B B) A=B

© AnB=9¢ D) P@A)=P®B)

18. The position vectors of points P and Q are p and q respectively. The point
R divides line segment PQ in the ratio 3 : 1 and S is the mid-point of line
segment PR. The position vector of S is :

24 3—> 24 3—>

(A) p—q4 B) p—qs
5p +3q 5p +3q

(©) 1 D) 3

Assertion — Reason Based Questions

Direction : In questions numbers 19 and 20, two statements are given
one labelled Assertion (A) and the other labelled Reason (R). Select the
correct answer from the following options :

(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 and Reason (R) 1s not the
correct explanation of the Assertion (A).

(C) Assertion (A) is true, but Reason (R) 1s false.
(D) Assertion (A) is false, but Reason (R) is true.
19. Assertion (A) : The vectors
2 =6i+2j—8k

101 — 2§ — 6k

oy oY
I

43 — 4] + 2k
represent the sides of a right angled triangle.

Reason (R) : Three non-zero vectors of which none of two are
collinear forms a triangle if their resultant is zero vector
or sum of any two vectors is equal to the third.
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20.

21.

22.

23.

24.

25.

AR (A) : y=cos Hx) I [-1, 1] B |
@b (R) : y= cos‘l(x)ﬁﬂ@‘m@'raﬁqﬁ'ﬁ'{ [O,n]—{g} 2

T -g
3 @IS H 5 A G-I T 7, o Th o 2 3T ¢ |

If¢ a = sin™? (gj = cos‘l(%j LRI

b =tan! (ﬁ)—cot‘l(—%j B, Al a + b &1 HH JTd shIfST |

(a) T HINT : f cos? x elogsinx gy

YT

(b) 3T hIFC : f 5 dx

5+4x x2

@Wﬁiﬁ 15 cm?’/minutet‘=ﬁ§U§11\1'{1_5‘3[?5r Iﬁﬁﬁgﬁiﬁ‘ﬂﬁﬂ@@%mﬁﬁ
2 Toreht 3ams W@ 3mgR 1 B39 &1 1/3 91 8 | W 9 84 3% 1 918 R @ H 98
BT FAE 4cm & ?

fog (2, 3, —5) W IRt T ATl qe TGRTh 318l § HHH 10 SHH aATell [@ 1 iew
Heh T 1A ShITWT |

(1
(a) weha fif fr f(x):{“m(;) X #0 e ahonNe weR £, x = 0 T T
0O ,x=0

BAE |
31T

(b) f(x) = |x— 5| R IRATYT B £ hl o = 5 T AR IIAT hl S T |
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20. Assertion (A) : Domain of y = cos }(x) is [-1, 1].

Reason (R) : The range of the principal value branch of y = cos™1(x) is

[0, 7] {g} |

SECTION - B
This section has 5 Very Short Answer questions of 2 marks each.

21. Ifa=sin™! (gj + cos ! (—15) and

b=tan! (V3) - cot-l(—%j

then find the value of a + b.

22. (a) Find: fcos?’ x elogsinx gy
OR

) 1
(b) Find: J—5 T A2 dx

23. Sand is pouring from a pipe at the rate of 15 cm3/minute. The falling sand
forms a cone on the ground such that the height of the cone is always one-
third of the radius of the base. How fast is the height of the sand cone
increasing at the instant when the height is 4 cm ?

24. Find the vector equation of the line passing through the point (2, 3, —5)
and making equal angles with the co-ordinate axes.

25. (a) Verify whether the function f defined by

. (1
xsin| — |, x#0
f(x) = (xj
0 , x=0
is continuous at x = 0 or not.
OR

(b) Check for differentiability of the function f defined by f(x) = |x - 5|, at
the point x = 5.
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Tug -1
39 @S H 6 TH-ITT T &, 0 Teh 6 3 37 ¢ |

26. (a) 3Thel GHIHT j_y _ 2%y = 3x2 e ; y(0) = 5, T TS Bt F1d ST |
X

AT
(b) T T FHfiehtr ol B HINT

2dy +y(x+y)de=0

1 B &, x % Tt A1 o o7, STaher1" 8F o TTT a 941 b & 0 J1d I |

ax+b , x>-1
f(x ={

27.

bx®-3 , x<-1

28. (a) 3 (cos x)¥ = (cos y)x%, al g—y T IS |
x

JAYAT
1—y2

b) TA1I-22 +1-y? =a@—y) & A RgERuis Y -
dx 1-x2

cosx
e

T
29. (a) nﬂsnﬁﬁﬁm:f o e dx
e e
0

YT

2x +1
b) T SHINTT : d
® Jer ™

9% + 5 — 2k ¥ | v wlew d 7@

30.
38|

femafra=2l—j+kb=3i—kam<d=
HIT S 2 a1 b S RS &, q ¢ - d =
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SECTION -C

There are 6 short answer questions in this section. Each is of 3 marks.

26. (a) Find the particular solution of the differential equation

dy — 2xy = 3x2 e ; y(0) = 5.
dx

OR
(b) Solve the following differential equation :
2dy +y(x+y)de=0

27. Find the values of a and b so that the following function is differentiable
for all values of x :

£ ax+b , x>-1
x =
bx?-3 , x<-1

28. (a) Find 3—37, if (cos x)¥Y = (cos y) ~.
X

OR

2

(b) If\/l—x2+\/1—y2=a(x—y),provethatg—y: 1_y2.

x 1-x

T
COsX
29. (a) Evaluatezf ©
eCOS.?C +e—COS.9C
0
OR

. 2x+1
b) Find: d
® Find: [ e

A A AN

A A A A A _)
30. Given a = 2i - +k, l_))= 31—k and ¢ = 21 +j — 2k. Find a vector d which

. . - - - =2
1s perpendicular to both a and b and ¢ - d = 3.
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31, IAITSAAAAM 4 FTl e 2 JAh A [[H 5 AT AN 2FheAl e 2 | IA T H T
AIGTHAT 1 e, HehTed L It 11 W STeft 715 a2t o1 At [T H & Agead Ush g FHehreit
T8 | STTrehdT STTa hifaY o =g feprefl 178 Tig @it # |

g -g
TH QIS T 4 CH-SAOT T & | T¥h T 5 3T 7 |
32. (a) Tog (2, 3, —S)Q%@TLL a X 1- Zmaﬁﬂqm%qﬁ%ﬁ%&mmm

HIfT | 3@ ﬁqwﬁgﬁanﬁ@m@ﬁmﬁmﬁ%ﬁmm|
AYAT

(b) =TS S @Al L, 7o L ﬁ;qﬁdaﬁww@mdﬁm,aﬁ
L, : fig 2, -1, 1)@@%@61??{%@1%& *_ 1 ;%W% T

%

L, : r=€+(2u+1)j—(lvl+2)k%l

1 2 -3
2 0 -3
1 2 0

33. (a) A A= 2, @ A-l Fd hINe | 3a: T g T =61 g

it :
x+2y—-3z=1
2x — 3z = 2
x+2y=3
YT
1 2 -3||-6 17 13
(b) ISR SPERA|2 3 2 || 14 5 -8 |AMHINT:
L -3 —4] {—15 9 —1}
Ad: T T wfientot e =1 81 ST shifoTe -
x+2y—-3z=-4
26+ 3y +2z=2
3x—3y—4z=11

34. HHERGH U T8k 442 + y2 = 36 U iR &7 o1 9%et F1d HIfST |
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31. Bag I contains 3 red and 4 black balls, Bag II contains 5 red and 2 black
balls. Two balls are transferred at random from Bag I to Bag II and then a
ball is drawn at random from Bag II. Find the probability that the drawn
ball is red in colour.

SECTION-D

There are 4 long answer questions in this section. Each question is of 5
marks.

32. (a) Find the co-ordinates of the foot of the perpendicular drawn from the

point (2, 3, —8) to the line 4;x :le_z.

6 3
Also, find the perpendicular distance of the given point from the line.
OR
(b) Find the shortest distance between the lines L; & L, given below :
L, : The line passing through (2, -1, 1) and parallel to % = % :g
L,:T=1+@u+1)j—(u+ 2k
1 2 -3
33. (@ If A=|2 0 -3/, then find A™! and hence solve the following
1 2 0
system of equations :
x+2y—-3z=1
2x— 3z =2
x+2y=3
OR

1 2 -3 -6 17 13
(b) Find the product of the matrices |2 3 2 14 5 -8 |and
3 -3 4| |-15 9 -1
hence solve the system of linear equations :
x+2y—-3z=-4
2x+ 3y + 2z =2
3x—3y—4z=11

34. Find the area of the region bounded by the curve 4x% + y? = 36 using
integration.
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35. T 1 fgs Tum gu= &1 37eRE g 8 shifv
=ERDI| x+ 2y <12

2x +y <12
5

x+ —y=>5
43’

x>0,y > 0% A Z = 300x + 600y T AThaHIRIT IV |

T -8
39 GUS T 3 Teh{0T T U9 & | Tceh T3 6 4 316 8 |

36. T feUrHeel WR 319 UTeh] ¥ HEH § Ush a1 Iooh o o fo1e, foret Oorar & | fogen
319 ST B T3 36k 70% UTeeh 319 gl HE A o1 foret Tma W gehrd 8 | TR 3 I8 off
9T foh ST T Uk HEH H THY T A AT 8, 3Heh 3T e FHd T T Hid
&1 TTRERAT 0.8 & 3R S UTesh Th HEW § 99 W M &1 hidl &, 39 el Ha M
T I T S T TR 0.4 7 |

I b SR W 74 T34 o 3T

(i) A E, 31 E, A e I T8 e o e o1 908 9 I i 31 7 6
1 T 1 M &, 1 P(E,) a2 P(E,) 71 IR |

(i) ®HI A, UTEh G g HEH 1 fored F9 T ¢ shl =21 ! gRiial &, df PA|E,)
@1 P(A|E,) ST sifST |

(i) TTE GRI QL HE o foret T TR <hi IRkl 11 shiteg |

AT

(iii) TTEsh gRI U8 HeH b1 foret g0y W feu S <6t wilkiewan S1a <hieie, Sat fean & fom
3T gER e 1 o T R fen ®
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35. Solve the following Linear Programming problem graphically :
Maximise Z = 300x + 600y
Subject to x+ 2y <12

2 +y <12
5

x+ —y=>b
4y

x>0,y >0.

SECTION - E
In this section there are 3 case study questions of 4 marks each.

36. A departmental store sends bills to charge its customers once a month.
Past experience shows that 70% of its customers pay their first month bill
in time. The store also found that the customer who pays the bill in time
has the probability of 0.8 of paying in time next month and the customer
who doesn’t pay in time has the probability of 0.4 of paying in time the

next month.

Based on the above information, answer the following questions :

(i) Let E; and E, respectively denote the event of customer paying or
not paying the first month bill in time.
Find P(E,), P(E,).

(11) Let A denotes the event of customer paying second month’s bill in

time, then find P(A|E1) and P(A|E2).

(111) Find the probability of customer paying second month’s bill in time.
OR

(111) Find the probability of customer paying first month’s bill in time if it

is found that customer has paid the second month’s bill in time.
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37. (a) U oo™ o ST ol IeTd oh! foEd TR IGeh 38 o a1 § - o [T oadl

HUETAT o ST ST € |

Teh Y31 T WM o U ¢oh W ohg {A-ATgH1 ohl ST 7T © | AHT L 3eTd ¢
o aelt T-ATs1 o1 \q== & 91 R = {(1,, 1) : 1,0, GHTR 2} g TR

LREEY |

TR o SR T e I o6 3T o
() T I 6 dee R wufia g =1 & |
(ii) T <hifS fop Heer R Tshraeh 2 A1 T |

(iii) Ife A ¢oh I Teh {A-ATSH ohl THIRT y = 3 + 2 gRT Fefud fepan R g,
@l R o 399 Heerd {-aTg1 o Gg= i 1A I |

AYAT

(b) WRTTh &S S, S = {(Iy, ly) : I, I, S 2} G AR 8, ot Wi shiforg
fop T S T & T Wkt ¢ |
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37. (a) Students of a school are taken to a railway museum to learn about

railways heritage and its history.

An exhibit in the museum depicted many rail lines on the track near
the railway station. Let L be the set of all rail lines on the railway

track and R be the relation on L defined by

R =1{(,, l,) : I is parallel to /,}

On the basis of the above information, answer the following questions :
(1) Find whether the relation R is symmetric or not.

(11) Find whether the relation R is transitive or not.

(111) If one of the rail lines on the railway track is represented by the
equation y = 3x + 2, then find the set of rail lines in R related to
it.

OR

(b) Let S be the relation defined by S = {(/;, ) : [; is perpendicular to /,}

check whether the relation S is symmetric and transitive.
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38. U AR fAffen #1E § 24 sq.cm. Figa ammft - =faw | F1E o Hu 3R =

i 1 em ﬁtaﬁaﬁta@mm&h 1% cmﬁﬂﬂT%Q,ﬁHTmW%:
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38. A rectangular visiting card is to contain 24 sq.cm. of printed matter. The

margins at the top and bottom of the card are to be 1 cm and the margins

on the left and right are to be 1% c¢m as shown below :

r)-; (M;AA“ & cm

1lcem

1
|
Mw | | 1%
|
]

),

Printed matter

y

X

1%

CI1}
.

lcm

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

(1) Write the expression for the area of the visiting card in terms of x.

(11) Obtain the dimensions of the card of minimum area.
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Marking Scheme
Strictly Confidential
(For Internal and Restricted use only)
Senior School Certificate Examination, 2024

MATHEMATICS PAPER CODE 65/5/2

General Instructions:

1

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

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

Evaluation is to be done as per instructions provided in the Marking Scheme. It should not
be done according to one’s own interpretation or any other consideration. Marking Scheme
should be strictly adhered to and religiously followed. However, while evaluating, answers
which are based on latest information or knowledge and/or are innovative, they may be
assessed for their correctness otherwise and due marks be awarded to them.

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 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.

In Q1-Q20, if a candidate attempts the question more than once (without canceling
the previous attempt), marks shall be awarded for the first attempt only and the other
answer scored out with a note “Extra Question”.
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10

In Q21-Q38, 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”.

11

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

12

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.

13

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 guestion paper.

14

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.)

e Half or a part of answer marked correct and the rest as wrong, but no marks awarded.

15

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

16

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.

17

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

18

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.

19

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.

MS_XIl_Mathematics_041_65/5/2_2023-24 PTO 2




65/5/2

MARKING SCHEME - 65/5/2

Q.No. ‘ EXPECTED ANSWER / VALUE POINTS | Marks
SECTION-A
(Questions nos. 1 to 18 are Multiple choice Questions carrying 1 mark each)
1 Derivative of e*i""* with respect to cos x is :
(A) sin x e®in® (B) coszx gfin’x
0y —2cosx psin’x (D) —2 sin? x cos x piin’x
Ans (C) —2C0S X esinzx 1
, If A is a square matrix of order 2 and | A | =—2, then value uf| BA' | 18
(A) 50 (B) -10
(Cy 10 (Dy 50
Ans | (A) =50 1
. ) x 2 ..
The function fix) = —+—has a local minima at x equal to :
3. 2 x
(A)y 2 B) 1
)y o D)y -2
Ans | (A)2 L
Given a curve v = 7x — x* and x increases at the rate of 2 units per second.
4. The rate at which the slope of the curve is changing, when x=5 1s
{A) —60 units/sec {B) 60 units/sec
{(C) =70 units/sec (D) =140 unita/sec
Ans | (A) —60units/sec
1
5 The product of matrix P and @ 12 equal to a diagonal matrix. If the order
of matrix @ 18 3 x 2, then order of matrix P 1= :
(A 22 By 3x3
(C) 2x3 (D) 3x2
Ans | (C) 2x3 1
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A funetion f R — R defined as f{x) = 2% —4x + 5 is -

6.
(A) injective but not surjective. (B) surjective but not injective.
(C) both injective and surjective. (D) neither injective nor surjective.
Ans | (D) neither injective nor surjective
If sin{xy) = 1, then d—yi%e ual to:
7. ‘ i T dx anatie:
X X
A) — (B) —
¥
© I o ¥
X x
Ans y
D) -=
X
‘7T -3 -3 1 3 3
8 If inverse of matrix |[-1 1 0 |18 the matrix ({1 A 3/, then value of &
.._-] 0 1 1 3 4
s :
(A) 4 By 1
c 3 Dy 4
Ans | (D)4
9 Find the matrix A%, where A = [:11]] is a 2 x 2 matrix whose elements are
) given by a; = maximum (1, 1) — minimum (i, j) :
00 01
A B
™ |, J ® |,
10 1 1.
C D
{}|_[}] I[}'|11.|
Ans 1 0
C
©) 0 1
10. If A is a square matrix of order 3 such that the value of adj-ﬁkl = 8, then
the value of z"'iT| is
(A) 2 (B) —2
(C) 8 Dy 242
Ans | ) 22
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2
11. .
The value of f cot 0 cosee” 0 d0 is :
/4
1 1
A} — By —
(A) 5 (B) 5
(Cy 0 ny —-=
]
Ans 1
A) —
(A) >
. dx
12. The integral [ ———1s equal to:
. 44'9—4.‘!:2'
o '
(A) lﬁsin_] [\%J Fe (B) %sin_] lxz?xJ e
.f ;
(©) sin |2?x] s (D) %31'11_] Li—x] e
Ans 2X
(B) =sin™'| == |+c
3
13. The area of the region bounded by the curve y* = 4x and x =1 is :
4 5
Ay — By —
@ < ® -
t 32
c) — Dy —
(©) 3 () 3
Ans 8
B) —
(B) 3
14. The general solution of the differential equation
dy = e ¥ig:
dx
(A) e*+e¥=¢ By e*+e¥=¢
(0) e*t¥=¢ (D) 2e*t¥=c
Ans | (A) e*+e¥ =c
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The angle which the line X _ ¥ _Z makes with the positive direction of
15. 1 10
Y-axis is :
an 3n
Ay — By —
A) G (B) 1
am ik
C Dy —
(C) n (D) 1
Ans 3n
(B) —
4

The Cartesian equation of the line passing through the point (1, =3, 2) and
16. parallel to the line :
¥ (2400 + 4]+ (2 —Dkis

x—1 w+3 z-2 x+1 wv-3 z+2

A B
&) 2 0 -1 ®) 1 1 2
(©) x:i-l_}r—S_z+2 D) x—l_}'+3_z‘—2
2 0 -1 1 1 2
Ans X=1 y+3 z-2

(D)

1 1 2

17. If A and B are events such that PIA/B) = P(B/A) = 0, then :
(A) AcB butA«B By A=B
(C) AnB=4¢ (D P(A)=P(B)

Ans | (D) P(A)=P(B)

18. The position vectors of points P and Q are p and q respectively. The point
H divides line segment PQ in the ratio 3 : 1 and 5 is the mid-point of line
gegment PR, The position vector of S is

+ 3 + 3
@ =t ®
p +3q 5p + 34
© -
Ans 5p+ 34
D) ——
8
(Question Nos. 19 & 20 are Assertion-Reason based questions of 1 mark each)
Assertion — Reason Based Questions
Direction : In gquestions numbers 19 and 20, two statements are given

one labelled Assertion (A) and the other labelled Reason (R). Select the

correct answer from the following options :

(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 and 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.

MS_Xll_Mathematics 041 65/5/2_2023-24 PTO




65/5/2

19. Assertion (A) : The vectors
2 =6i+2) —8k
b =101 —2j — 6k
C=4i—4) + 2k
represent the sides of a right angled triangle.
Reason (R) : Three non-zero wvectors of which none of two are
collinear forms a triangle if their resultant is zero vector
or sum of any two vectors 18 equal to the third.
Ans | (B) Both Assertion (A) and Reason (R) are true, but Reason (R) is not the correct 1
explanation of the Assertion (A)
20. Assertion (A) : Domain of v = cos™x) is [-1, 1].
Reason (R) : The range of the principal value branch of ¥ = cos7'(x) i=
'
[0, ] _jr
Ans | (C) Assertion (A) is true, but Reason (R) is false 1
SECTION-B
(Question nos. 21 to 25 are very short Answer type questions carrying 2 marks each)
O PR
21. Ifa= sin_1| = ‘ + cos‘l| —l—| and
L2 \ 2/
b = tan! (x"?:' —cot™! | -—=
o R
then find the value of a + b,
Ans n 2% T 2% y
RSN v
4 3 3 3
n
a+b=— 1
12 Y
22. ) . o
{a) Find: | cos® xelogsing gy
OR
(b) Find: J; d
e 5+ 42— 2%
Ans

(a) j‘cos3 X %™ dx = j‘cos3 X-sinx dx, Assuming cosx=t and sinx dx=— dt

=—jt3dt
4 4
=—%+C=—COS X, c
Or
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1 1
()-[5+4x—x2 _I3z_(x_2)2dx
=1| 1+Xx c
6 “[5-Xx

23. Sand iz pouring from a pipe at the rate of 15 em¥minute. The falling sand
forms a cone on the ground such that the height of the cone is alwavs one-
third of the radius of the base. How fast 13 the height of the sand cone
increasing at the instant when the height is 4 ¢m ?
Ans | Let ‘V’ be the volume, ‘h’ and ‘r’ be the height and radius of the cone,
r dv .
h=—=, —=15cm®/min 1
37 dt %
1
V = =nar’h = 3nh® i
3 Y
d d(h’ h .
=—| Zrn =15:>31|:—( )=15:>d— = 52 = > cm/min 1
dt{ 3 dt dt},_, 3rmh°])_, 48n
24. Find the vector equation of the line passing through the point (2, 3, —5)
and making equal angles with the co-ordinate axes.
ADS | (4) cosou=cosB=cosy=1=>1?+12+1°=1=31>=1, .| =%/§ 1
L . . 1 1 1 L .
Direction cosines of the line are —,——,—— = the direction ratios are 1,1,1 %
NERRVERNE]
.. Vector equation of line is: ¥ =2i+3j—5k + k(? + j + R) %
25. (a) Verily whether the function [ defined by

.-’-l"n
x8in —| ,x=0
x|

iy

f(x)=
0 , x=10
1s continuous at x = 0 or not.
OR

(b) Check for differentiability of the function { defined by (x) = |x— 'i| at
the point x =5,
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Ans . . 1 .. . A 1
() leggf(x) =lim X.sin = = 0xFinite value in [-1,1] =0=(0) 14
g f(X) is a continuous function. %
Or
_|x=5|-0 —(x-5) __
(b) LHD=Ilim———=lim ———~= 1
x5~ X—5 x5 X=5
—5— X—-5 1
RHD=Iim| | |Imu=1 A
x-5t  X—=5 x5t X—5 1
LHD = RHD,.. f (X) is not differentiable at X =5 A
SECTION-C
(Question nos. 26 to 31 are short Answer type questions carrying 3 marks each)
26. {a) Find the particular sclution of the differential equation
Y ry=32 e y(0) =
x
OR
(h)  Solve the following differential equation :
Zdy+y(x+v)dx=0
Ans

(a) Given differential equation is a linear order differential equation with:
P =-2x, Q=3x%"
Integrating Factor = ol 2 g
The general solution is : y-e™* = je‘x2 23X dx+C=>y-eX =x°+C
Putting x=0,y =5, we get, C=5

. The Particular solution is: V- e =x*+5 or y= (X3 + 5)e"

Or
2
(b) X’dy +y(x+y)dx=0=-= dy _X_(X]
dx X X
Putting y_ V=Y = VX, d_y=V_|_Xd_V
X dx dx
dv )
V+X—==V=-V-,
dx
separating the variable and integrating
_[ dv=- I dx
vi42v
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1 1
= Imdv=—"‘;dx

1 % C 1
= —log|——|=log|—
> g Ve ‘ g X A
C? A
The solution of the differential equation is, v vl Xy =k(y+ 2x) 2
y+2x| X

27.

Find the values of a and b se that the following function is differentiable
for all values of x :
B ['rj:.c+h , x=—1

fix) _
(|_17r:r‘g 3, x=-1

Ans

Since Differentiability = Continuity
f(x) is continuous at Xx=-1= lim (bX2 —3) = |lim (ax+ b)

Xx—=-1" x——1*

=>b-3=—-a+b, .. a=3
f (X) is differentiable at x=-1

2_ - - — —
— lim (bx* -3)-(b 3)= lim (ax+b)-(b-3)

X—>-1" X+1 x—>-1t X+1
= lim b(x—1)= lim 3+y) o3
x>-17 x>t X+1 2

Alternately,

_1)—f(-1— b-3)—(b(-1-h)’ -3
o=ty D 1;( 1-n) . (0-3)-(b(-2-n)"-3)

= lim(~bh—2b) = -2b

h—0 h

f(-1)-f(-1-h) iim [a(-1+h)+b]-(b-3) _ Iim(—a+ 3)+ah _a
h h

RHD =lim

h—0 h—0 h h—-0

and —a+3=0:>a=3,—2b=a:>b=—%

Yo+ 7

28.

{a) TFind E, if (coz x)¥ = (cos v) .
dx

OR

2

+ |I y |I L‘I‘q." |] — %
by If 41 —x% + 1 —}'2 =alx—y), prove that — -, |——
k d 1']] —

X

Ans

(a) Taking ‘log’ on both sides of (cosx)’ =(cosy)", we get

ylogcosx = xlogcosy

dy tanx) = _tanv) Y
= dXlogcosx+y( tanx) = logcosy + x( tany)dx
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dy _ logcosy +ytanx
dx logcosx+ xtany

Or
(b) Let x=sinA,y=sinB.. A=sin™'x, B=sin"y
V1% 41—y =a(x-y)

= CcosA+cosB =a(sinA—sin B)

A+B A-B A+B). (A-B
= 2c0S cos = 2aco0s sin
2 2 2 2

= cot(TB] =a=> A-B=2cot?a, .. sin"x-sin"y=2cot"a, differentiating with

respect to ‘x’.

1 1 d_y=0:>d_y= 1—y2 .
\/1_y2 dx dx V1-x
29. " COR X
{a) Ewvaluate : det
) e te
OR
. . 2x+1
) Find: | ————do
G " .] (x+1)* (x=1) §
Ans T COSX
(a) Let | =Ihdx --------- (i)
) e te
T cos(n—x) —COSX
— e e --------- oo 1
= I_!ecos( x)+e— cos(m—x) dx = @~ COSX | qCOSX dx (ll) 1A
Addmg (i) and (ii), we get
t n T
2I=‘!dx=x]0 =, .'.I=E 1%
Or
2x+1 3¢ 1 1 1
b) | ————dx=——| — dx+= dx+— 1
()I(x+1)2(x—1) 4IX+1 ZI(X+1) Ix 1 ¢ A
11
——Elog|x+1|——1 +—Iog|x—1|+C A
2(x+1) 4
or Ix—1] 1 ' C
’ Ix+1| 2 2(x+1)
30.

lf“‘ncnd—zl—]+k b=3i—kand¢= 1+J—£k I'mddwntnrdwhlrh

is perpendicular to both aandbandc-d=3.
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Ans | Since aLéandal5:a=k(éx5) 1
d=x(|+51+3k) A
¢-d=3=>2A+5L-6A=3=>A=3 1
= d=3i+15]+9k %

31. Bag I contains 3 red and 4 black balls, Bag IT contains 5 red and 2 black

ballz. Two balls are transferred at random from Bag I to Bag Il and then a
ball i1s drawn at random from Bag Il. Find the probability that the drawn
ball 12 red in colour.

Ans | Ei: Two Balls transferred from Bag I are Red.

E2: Two Balls transferred from Bag I are Black. 1
E3: Two Balls transferred from Bag I are Red and Black. A
A: Ball drawn from Bag II is Red
1 2 4 7 5 6 1%
P(E,)==, P(E,)==, P(E;)==, P(A|E,)=—, P(A|E,)==, P(A|E;)=— 2
7 7 7 9 9 9
P(A)ZE.Z_FEE_'_EQZE 1
79 79 79 63
SECTION-D
(Question nos. 32 to 35 are Long Answer type questions carrying 5 marks each)
32. . i . . . : :
(a) Find the co-ordinates of the foot of the perpendicular drawn from the
o R o 1-z
point (2, 3, —8) to the line *_¥_ - z
2 6 3
Also, find the perpendicular distance of the given point from the line.
OR
(b) Find the shortest distance between the lines L, & L, given below :

L, : The line passing through (2, -1, 1) and parallel to IE: ;— -z

Ly: T =1+@u+1)j—(u+ 2k

Ans xX—-4 z-1

(a) The standard form of the equation of the line is > = % = Y %
Let foot of the perpendicular from the point A(2, 3, —8) to the given line
be B(=2 +4,64,~3A +1) Y
¢ D-ratios of AB is: =2\ +2,6A.—3,—-3A+9 1
As AB is perpendicular to the given line: —2(—2}» + 2) + 6(6}\. - 3) - 3(—3% + 9) =0
=>Ai=1 1

.. Foot of the perpendicular is: B(Z, 6, —2)
Perpendicular distance = AB = 3\/5
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Or
(b) Equation of L : F=2?—j+l2+7»(?+]+3|2)
Equation of L, : F=(?+]—2R)+u(2j—A)
Taking
4 =2i—j+k, b, =i+j+3k
a,=1+]-2k, b,=2]-k
4,-4,=—i+2]-3K, b,xb,=-7i+]+2k

3,-4,)-(B,xb,)
Shortest Distance =‘(az al)( 1% 2) 1

x5 16
33. 1 2 -3
(a) If A=|2 0 -3|, then find A~! and hence solve the following
1 2 0|
system of equations :
x+2y—3z=1
2x—3z=2
x+2y=3
OR
1 2 -3 -6 17 13
(b) Find the product of the matrices |2 3 2 14 5 -8 |and
3 -3 -4 -15 9 -1
hence solve the system of linear equations :
x+2y—3dz=—4
2x+ 3y +2z2=2
Jx—3dv—4z=11
Ans | (a) |A|=1(6)-2(3)-3(4)=-12#0, .. A exist !
6 -6 -6
adjA=|-3 3 -3 2
4 0 -4
6 -6 -6
AAt=-1l3 3 -3 %
12
4 0 -4
MS_Xll_Mathematics 041 65/5/2_2023-24 PTO
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X 1
The given system of equations can be written as AX=B, X= y] ,B=|2
z 3

X . 6 -6 —6|[1] | 2
= AL N _ =1
X=A"B=y|=-— 43 g j :23_4
z - 2
%
. . S 1 2
.. The solution of the given system of equations is: X=2,y=E,z=§
Or
1 2 -3 -6 17 13 67 0 O
(b) 2 3 2|14 5 -8(=[0 67 O
3 -3 —4|-15 9 -1 0 0 67
1 2 -3 [ 7
=2 3 2| =—|14 5 -8
67
3 -3 4 -15 9 -1
Solution of the system of equations is given by:
x] [1 2 =3]'[-4 [6 17 )4 T8
y|l={2 3 2 2=El45_8 2 |=|-2],
z 3 -3 4 11 -15 9 -1|f11 1

S X=3y=-2,2=1

34. Find the area of the region bounded by the curve 4x* + yv* = 36 using
integration.
Ans 2 y2
The given equation can be written as: —+=— =1, which is an ellipse.
Correct Graph 1

Area of the region bounded by the curve

L =4x§IS\/9—x2dx
3 0
X 9 . x|
=8| =v9-x* +=sin" =
{2 2 3}

0

=181
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35. Solve the following Linear Programming problem graphically :
Maximisge Z = 300x + 600y
Subject to x+ 2y <12
2x+y=<12
5
x+ —v=5
1 y
x=0,yv=0.
Ans

Correct graph
5 ' X
Corner Points Value of
Z = 300x+ 600y
A(0,4) Z = 2400
B(0,6) Z=3600
C(4.4) Z = 3600
D(6.0) Z=1800
E(5.0) Z=1500

Max(Z) = 3600, at all points on the line segment BC

MS_Xll_Mathematics 041 65/5/2_2023-24 PTO

15




65/5/2

SECTION-E
(Question nos. 36 to 38 are source based/case based/passage based/integrated units of assessment
questions carrying 4 marks each)

36. A departmental store sends bills to charge its customers once a month.
Past experience shows that 70% of its customers pay their first month bill
in time. The store also found that the customer who pays the bill in time
has the probability of 0.8 of paying in time next month and the customer
who doesn’t pay in time has the probability of 0.4 of paying in time the

next month.

Based on the above information, answer the following questions :

(i) Let E; and E, respectively denote the event of customer paying or
not payving the first month bill in time.

Find P(E,), P(E,).
(11) Let A denotes the event of customer paying second month’s bill in
time, then find P(A|E1) and P(A|E2).
(i11) Find the probability of customer paying second month’s bill in time.
OR

(i11) Find the probability of customer paying first month’s bill in time if it

is found that customer has paid the second month’s bill in time.

AN G P(El)=%=0.7, P(E2)=%=O.3 :
(i) P(A|E,)=08,P(A|E,)=04 1
(iii) P(A)=P(E,)-P(A|E,)+P(E,)-P(A|E,)=0.7x0.8+0.3x0.4=0.68 or % 2
Or
P(E,)-P(AIE,) 14 )

(i) P(A) = P(E,)-P(AIE,)+P(E,)-P(AIE,) 17
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37.

{a) Students of a school are taken to a railway museum to learn about

railwawvs heritage and its history.

An exhibit in the museum depicted many rail lines on the track near
the railwayv station. Let L be the set of all rail Iines on the railway

track and R be the relation on L. defined by

R ={(l, I5) : I, is parallel to l,}

On the basis of the above information, answer the following questions :
(i) Find whether the relation R iz symmetric or not.

(11} Find whether the relation R 12 transative or not.

(ii1) If one of the rail lines on the railway track is represented by the
equation ¥ = 3x + 2, then find the set of rail lines in R related to
it.

OR
tb) Let S be the relation defined by S = {({,, I;) : I, is perpendicular ta I}

check whether the relation S 1s symmetric and transitive.

Ans

(a) (i) Let (Il,lz)e R=>h|k=Lk|h=> (IZ,Il)e R, ..R s a symmetric relation

(i) Let (1,,1,),(1,,1;)eR=>nh |k, k|| = || =(l,,I;)eR, . Ris a transitive

relation

(iii) The setis {I: | isa line of type y =3x+c,ce R}
Or
(b) Let (Il,lz)e R L1lL=L1L= (Iz,ll)e R, ..Ris a symmetric relation

Let (Il,lz),(lz,lg)e R=>1L 1L L1L= | :>(Il,l3)¢R, ~.R is not a transitive

relation
** Due to printing error Part (a) or Part(b), both parts be taken as independent guestions of 4 marks each
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38. A rectangular visiting card is to contain 24 sq.em. of printed matter, The
margins at the top and bottom of the card are to be 1 em and the margins
on the left and right are to be 1% cm as shown below :

l cm
R ™ ity Irviebeinlyl
| oopA e qlaed |
LA} g 13 | [ 1% 7 1%
L L, U AT e :..;ﬂ;.. SR f[ I"mtaed matter ,,l ey
: o e d..:,..’—-r [ = L : /.ffr“ /f
: g ety st alde,. The* : /
L g B B AD clon A T //// / zf
Il cim 1 cm
On the basis of the above information, answer the following questions :
(i)  Write the expression for the area of the visiting card in terms of x.
(ii} Obtain the dimensions of the card of minimum area.
Ans

(i) Let A(X) be the area of the visiting card then,
As xy =24, A(x)=(x+3)(y+2)=2x+3y+Xxy+6= 2X+7_x2+30
(i) A'(x) = 2—E and A"(x )_&
solving A’ (X) =0 = X =6is the critical point.

144
A"(6) ——>0, .. Area of the card is minimum at Xx=6,y =4

The dimension of the card with minimum area is Length=9 cm, Breadth=6 cm
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