/Series + ZXW5Y

U .
Roll No.

faeffta gu - 8 wve

Time allowed : 3 hours

SET~1

 THTT RS o e 1 E

: Qquode 65/5/1 |

el - e SR
.wwmw%@

1
|
'Candldates must write the Q.P. Code!
' on the title page of the answer-book. !

uTa
sateematics MU

37ferhad 3% - 80
Maximum Marks : y

(D

(ID)

(I1T)

(Iv)

(V)

qre

FUAT ST H A o 30 -9 § Hfsd I8
23 ¥ |

-0 | qTfe 1Y oh! AR U 7 soq-a
g 1 qlieell STYRdert & JE-I8 T
fod |
FUAT = F A [oh 39 TH-9F § 38 T
gl
FHUIAT I HT I fore T 3% & o
Ugel, STR-gRaehT § T T W I
ST SHATER YT (o1 |

Y YI9-UF R Ue & fIT 15 e o1 a9y
foor w2 | s v for g |
10.15 & forar S@om | 10.15 s &
10.30 s d% gdterrelf e qeH-uF

(D

(ID)

(I1T)

(Iv)

V)

NOTE

Please check that this question paper
contains 23 printed pages.

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 check that this question paper
contains 38 questions.

Please write down the Serial
Number of the question in the
answer-book at the given place
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

‘J%ﬁ 3R EL3) Y o S 9 W—gﬁ?ﬂﬂ will not write any answer on the
W h1g ST AR for@ | answer-book during this period. #
65/5/1 Page 1 of 23 P.T.O.




X O W

qraT= 3397 :
HEfetfd el &1 sgd Qg1 € Uigq 7R 371 €] § Yrer HIiorg :

(i)
(i)
(ii1)

(iv)
(v)
(vi)
(vii)

(viii)

(ix)

S Y-UT A 38 T 8 | WU Yv7 ATAaTE 8 |
I8 Y99-99 Uier @V A [A1fSid 8 -, @, T, 90T & |

QUE & 4 Y9 §&1 1 € 18 7% glashedisl (MCQ) T I3 G 19 TS 20 %I T
T HTRT 1 IFFF I3 |

Qe @ I Y9 €& 21 € 25 7% JA1d -390 (VSA) TFR & 2 371 & T3 |
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Yv-95 § gqy faerey 71 foar mar & | w=ify, @ve @ & 2 Yol 4, @vE 7% 3 Yl 4,
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FEFA I ITAF FIAAE |
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5 0 0
IJEA=|0 5 0| B dATA3T:
00 5
5 0 0 125 0 0
A 3|0 5 0 B) |0 125 0
00 5 0 0 125
15 0 0 53 0 0
© |0 15 0 D |0 5 0
0 0 15 0 0 5

e P(AUB) = 0-9 @ P(ANB) =04 ®,d P(A)+P(B)%:

(A) 03 B) 1
C) 13 (D) 0-7
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General Instructions :
Read the following instructions very carefully and strictly follow them :

(1)
(i1)
(iit)
(iv)
(v)
(vi)
(vii)

(viii)

(ix)

This question paper contains 38 questions. All questions are compulsory.
This question paper is divided into five Sections — A, B, C, D and E.

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

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

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

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

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

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

Use of calculator is not allowed.

SECTION A

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

65/5/1

[

o2

5 0 0
IfA=|0 5 0], then A3is:
00 5
5 0 0 125 0 0
(A) 3|0 5 0 B) |0 125 0
005 0 0 125
15 0 0 53 0 0
© |0 15 0 M |0 5 0
0 0 15 0 0 5

If P(AAUB)=09 and P(A N B)=04, then P(A) + P(B) is :

(A) 03 B) 1
C) 13 (D) 07
Page 3 of 23 P.T.O.
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=

4 3
3. aﬁA:Li X ﬂ:&ﬁTB:[l 2 | %, o et i 4w o 2
0 5

(A) Had AB g afifya 2 |

(B) o BA € uftaiya 2 |

(C) AB IR BA, ST & qfteiiya 2 |
(D)  AB 3R BA, ST & qfteivg 71 € |

P ‘6 ‘5‘ R ey
12 x 4 3
A 3 B) 7
C) 7 (D) +3
sin2 ax 0
5. aRfx) =, 2 ° 7
1, x=0
x=0 WHATE, T aHATE :
A 1 (B) -1
C) =*1 (D) 0
6.  FREA = [a] FIfE 3 x 3 1 T forehol MR e e ;) = 1, agy = 5 M agg = -2
gl |A| R
A 0 (B) -10
(C) 10 (D) 1
7. cot—1 (— %j wg@uﬂ%
T 21
(A) ~3 (B) 3
o 21
C) 3 (D) 3
4+x x-1 o
8. 3fe { s 3 } T TR AT 8, A x FTAM S :
(A) 0 B 1
Cc -2 (D) -4

65/5/1 Page 4 of 23
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4 3

} and B=| -1 2|, then the correct statement is :
0 5

1 2 3

3. IfA =
-4 3 7

(A)  Only AB is defined.

(B)  Only BA is defined.

(C) AB and BA, both are defined.

(D) AB and BA, both are not defined.

4, If 2x 5 = ‘ 6 =5 , then the value of x is :
12 x 4
A 3 B) 7
C) =£7 (D) +3
sin? ax
5. Iffw={ 2 **0
1, x=0
1s continuous at x = 0, then the value of a is :
A 1 B -1
C) =*1 (D) 0

6. If A= [aij] is a 3 x 3 diagonal matrix such that a;; = 1, agy = 5 and
agg =—2,then |A| is:

A O (B) -10
(C) 10 (D) 1
1
7. The principal value of cot™1| - —= | is
e ( J§]
T 2n
A - — B -—
(A) 3 (B) 3
T 2n
C — D) —
(C) 3 (D) 3
4 -1
8. If { +2X X3 } is a singular matrix, then the value of x is :
A O (B) 1
Cc) -2 (D) -4
65/5/1 Page 5 of 23 P.T.O.
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9. R ={[x], x € R} TF HAEAH 0TIk %l =, Al MHTTRId H 8 T haA @ :
(A)  x=2W{H & T T a1 & |
(B) x=2WfIA Had e A TTheHa 2 |
(C)  x=2WfHAT N TTHHA R |
(D)  x =2 W fHIT T & W FTHAI & |

10.  Thy =—x3 + 3x2 + 8x — 20 hl yavrdT e folg o 3rfershaw 2, T 2 -

(A (1,-10) (B) (1, 10)
(C) (10,1 (D) (-10,1)
11. J‘«/l+sinx dx ST R :
(A) 2(—sin§ + cosfj +C (B) 2(sin§ - cosf) +C
2 2 2 2
) - 2(sin§ 4 cosEJ + C (D) 2(sin§ 4 cosfj + C
2 2 2 2
/2
12. .[ cosx.eS X dx ST
0
A 0 B) 1-e
C) e-1 (D) e
13. &% y=x|x|, x-378, x=—2 3N x=2 G ST H &P ;
8 16
C) 0 (D) 8

14.  3T9ehcd GHIHTOT

e_z\/;_y g—l
Jxo Jx |jdy

T HTRT U ¢ :

A) e Nx B) e2Nx
©) ox D) 2%

65/5/1 Page 6 of 23
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9. If fix) = {[x], x € R} is the greatest integer function, then the correct

statement is :

(A) fis continuous but not differentiable at x = 2.

(B) fis neither continuous nor differentiable at x = 2.
(C) fis continuous as well as differentiable at x = 2.
(D) fis not continuous but differentiable at x = 2.

10. The slope of the curve y = —x3 + 3x2 + 8x — 20 is maximum at :

(C) (10,1) (D) (-10,1)
11. J‘4/1+Sinx dx is equal to :
(A) 2| -sin> + cosf) +C (B) 2£sin§—cos§j +C
2 2 2 2
C) - 2(sin§ - COSEJ +C (D) 2(sin§ + cosi) +C
2 2 2 2
/2
12. J' cosx.eS"X dx is equal to :
0
A O B) 1-e
C) e-1 (D) e
13. The area of the region enclosed between the curve y = x| x|, x-axis, x = — 2

and x =21s:

8 16
€ 0 (D) 8

14. The integrating factor of the differential equation
~2x
[e Y de =1is:

K Jx|dy
&) e Wx B) o2Nx
© 2 D) 2%
65/5/1 Page 7 of 23 P.T.O.
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15.

16.

17.

65/5/1

XX g XX
Fhel THIHT

3
(dyjz a2y
1+ Y| =&Y
dx dx?
T ShiTe S T T MR 2 -
5

(A) 2 (B) 2 C 3 (D) 4

Teh {Rgeh T @95 (LPP) & foTe, feam e Se™@ sl Z = 3x + 2y
e Iyl & Jidia B
x + 2y <10

3x+y<15
x,y>0

Y

(OJHSJB

v
¥Eﬁ§§?RT@3%E

(A)  ABC (B) AOEC

(C) CED (D) WeT ulEg & BCD

T T @ o Rerfe ke & e it fiig (2, - 3) ¥ 19 AB =3 %, et fiig

A % TG (— 4, 5) €41 feig B o faerien € -

A (-2,-2) (B) (2,-2) © (-2,2) (D) (2,2)
Page 8 of 23
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15. The sum of the order and degree of the differential equation

3
2 2
1+(d_y} = dy is :

A) 2 (B)

° C) 3 D) 4

16. For a Linear Programming Problem (LPP), the given objective function
Z = 3x + 2y is subject to constraints :

x+2y<10

Y’ 3x+y=15
The correct feasible region is :
(A) ABC (B) AOEC
(C) CED (D) Open unbounded region BCD

- " . . -
17. Let a be a position vector whose tip is the point (2, — 3). If AB=a ,
where coordinates of A are (— 4, 5), then the coordinates of B are :

A -2,-2) B 2,-2) ©) (2,2 (D) (2,2)

65/5/1 Page 9 of 23 P.T.O.
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18. R (a -b).(a +b)=512 83 |a [=3|b | &,d|a |3 |D |+

I SFAST: ©
(A) 48316 (B) 331
(C) 243RS8 (D) 632

97 GE&IT 19 3R 20 37k Tq deh e1id 994 3 | e %97 fov 71w & 598 ue &)
3719 (A) 1 TR %l d% (R) R Hfehd o201 701 8 | §9 521 % H&] SR A4 13 7T HIS]
(A), (B), (C) 3R (D) & @ 7R ST |

(A) TR (A) 3R T (R) 3FT Tl & 3R dah (R), AR (A) FT &l IR
FLATL |

(B) 3Afmehed (A) 3R @ (R) a9 €&l &, Tq o (R), ABehed (A) 1 &=l
AT gl T 2 |
(C)  ANYHUA (A) ¥ &, T Toh (R) TAd 2 |
(D) AR (A) T &, T de (R) T 2 |
19. PRI (A): ST H BifoRd AT € ¢ ger T @ae (LPP) &1 &
& frefta st 2 |

Y

10 /

5x+7y=38 8 A(O,S)

i\ﬁ /
2 B(2, 4)

A" \\\\ /
7 y C(10,0)7
X"’s /I '/\\ T T >X
0 72 4\6 8 1012
{;, 9x +y =8 X+ 2y =10
Z = 50x + 70y T FATHTRIT
e sgert o Siaid

2x+y2>8, x+2y>10, x,y>0
T Z %1 =" 7 B(2, 4) W 380 7 |

% (R) : 50x + 70y < 380 I feftd &= =i ahl feig FemTe &= & Qe e
cl

65/5/1 Page 10 of 23
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18. The respective values of | 2 | and | b |, if given

(2 —B).(a +b)=512 and |a |=3|Db |, are:
(A) 48 and 16 (B) 3andl1

(C) 24 and8

(D) 6and?2

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

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

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

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

19. Assertion (A) :

Reason (R) :

65/5/1

oo

o2

The shaded portion of the graph represents the feasible
region for the given Linear Programming Problem (LPP).

Y
10

5x+7y=38 8 A0, 8)

| s
Vs 917,

/q/__ B(2, 4)
A_ \\\ /
# . C(10, )
X’< /I '/\\ 1 I >X
Of 79 4\6 8 1012
i;, 9% +y =8 x+2y=10

Min Z = 50x + 70y

subject to constraints

2x+y=28, x+2y>10, x,y >0

Z = 50x + 70y has a minimum value = 380 at B(2, 4).

The region representing 50x + 70y < 380 does not have
any point common with the feasible region.

Page 11 of 23 P.T.O.




20.

X 2 XX
AFIT(A): WATA={xeR:-1<x<1.3Rf: A > A fx) = x2 g

RIS B, 1 £ =T S Tl = |
T (R) : aﬁy=—leA%,?ﬁx=i\/j¢A.

LCLCRC)

59 GUS H 5 37fd T1g-37T (VSA) TR & T4 8, 1 Ielah % 2 3 & |

21.

22,

23.

24.

25.

65/5/1

B f(x) = cos™1 (x2—4) %THTH%THWI

T oA (AT H TaT S W, 36ehT TR &%et 5 mm?/s 3l & & Seam @ | 1
TeaTL ol AT 8 mm &, T T ShITSTC, Foh 56 ToalTL T AT fohll T EH 9G W |

p]

a;_{:n_a sinx
k) x &, —@ T SAdhe hITST |

AT

2
Q) qﬁy=5cosx—3sinx%,ﬁﬁ@ﬁﬁ?%j—§ +y=0%|
X

@) o aRe T i S ot 5 3, 9o st at et 31 - 2] + k ok
41 43} —2% FefwEan

aroraT
@) HET a,b R ¢ dF @ Ry §, e T 2.0 = a.¢ ¥R
?x?:?x?,?#O%IW%B}=?.

Ueh Sufeh ek Eieft aw, forees ki o fesiwn A (4, 1, - 2) 92T B (6, 2, — 3) &, Wl
ATAL 3 TR ALHMT <ITedl & fob A AT dTed foig q AB ol H-Brsiore ol | S
f&'g«:ﬁ% fceTien JTd SHIfSTT 919 9= 3 ST ATeAeT shl AT © |

Page 12 of 23
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20. Assertion(A): Let A={xe R:-1<x<1}. If f: A > A be defined as

f(x) = x2, then fis not an onto function.

Reason (R): Ify=-1e A ,thenx=1+ /-1 ¢ A.
SECTION B
This section comprises 5 Very Short Answer (VSA) type questions of 2 marks each.

21. Find the domain of the function f(x) = cos™! (x2 — 4).

22. Surface area of a balloon (spherical), when air is blown into it, increases
at a rate of 5 mm?%/s. When the radius of the balloon is 8 mm, find the

rate at which the volume of the balloon is increasing.

sinx .
23. (a) Differentiate with respect to x.
Jeosx
OR
d2y
(b) If y=5cosx—3sinx, prove that —5 +y=0.
dx

24. (a) Find a vector of magnitude 5 which is perpendicular to both the
A A A A A AN
vectors 31 —2j + kand41 +3j —2k.

OR

? be three vectors such that E)F) = ?? and
, a # 0. Show that b=¢.

(b) Let an

d

_)

X C

25. A man needs to hang two lanterns on a straight wire whose end points
have coordinates A (4, 1, — 2) and B (6, 2, — 3). Find the coordinates of the
points where he hangs the lanterns such that these points trisect the
wire AB.

65/5/1 Page 13 of 23 P.T.O.
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ORI o
Que T

$9 GUS 4 6 oTY-IH1Y (SA) bR & Y94 8, 1978 JeiF % 3 3% 8 |

26. ‘a’WWWWW%’Qf(X)= \/gsinx—cosx—2ax+6, RABEHH T |

27. (%) FAHNT:

j 2x dx
(x2 +3) (x2 - 5)
AT

@) UH I i

4

j(\x_z\+\x_4\) dx

1

28.  3IIdehcd GHIHLUT

[X sin2(zj—y} dx +xdy=0

X

=1 fafyre g g iR, e e fr y = g 2 ax=1%2I

o o N o ~

29. fefaRaa g o g7 (LPP) o fou s1fehaw arar/ama ?rgqlld hifSTT |

Z =5x + 10y

1 e o Siaia
X+ 2y <120
X +y =60
x—2y2>0
x,y=>0

65/5/1 Page 14 of 23
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SECTION C

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

26. Find the value of ‘a’ for which f(x) = /3 sin x — cos x — 2ax + 6 is decreasing

in R.

27. (a) Find :

J‘ 2x dx
(x2 +3) (x2 - 5)

OR

(b) Evaluate :
4

_[(\x_z\+\x_4\) dx

1

28. Find the particular solution of the differential equation

|:X sin2(ZJ—y} dx+xdy=0

X

given that y = g, when x = 1.

29. In the Linear Programming Problem (LPP), find the point/points giving
maximum value for Z = 5x + 10y
subject to constraints
X + 2y <120
X +y =60
x—2y2>0
x,y=>0

65/5/1 Page 15 of 23 P.T.O.
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30.

31.

65/5/1

(%h)

@)

(h)

)

[=] ¥ (=]
X oEE
A a+b+c=0 &, F"mdl |2 |=3,|B|=5|¢|=78%d a3

b 3 sfter a1 shivr 1 IR |

If oo TRy @ K b F & & & 9 2, a fag div fe

T forermeff gRT Tk {1 Wi et Tdsh % @lied i TTRieRdr 0-7 ST M &
SR shT e sht STIIheT 0-2 & | 36k Teh TT WA STl Tk ohi Eria- i
SR, I8 ST U foh 36 T o1 st @die foram 2, 0-3 & | JTRrerar 3ra
hifre for o feremeff

(1) S, T 9 el sk 3T o s, et § |

(i) G o1 S TRiEd &, I8 ST U foR 36 7 i areft geae @ie oft © |
YT
Teh STk o UTH %l o1 Ueh s1o & [STed 6 O 3T 4 Tl § | 98 39 9199 &

A=A Th %, Toh-Teh ohleh A SR HeRTerdT &, B S FehTet 71¢ % ol T:
ST | T fear AT ® | 3a hifei

G)  TerTer e HaRt h Eeat ot ITRiekdr e |

(i)  ITgFeSeh = (Hali shi GE&AT) i T |

Page 16 of 23
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65/5/1

13

2

(a)

(b)

(a)

(b)

X O W

a+b =6)suchthat|5)|=3,|E>|=5,|?|=7,then

If a+ ?

+

find the angle between 2 and b .

OR

If @ and D are unit vectors inclined with each other at an angle

0, then prove that % | a-b |= sing.

The probability that a student buys a colouring book is 0-7 and
that she buys a box of colours is 0-2. The probability that she buys
a colouring book, given that she buys a box of colours, is 0-3. Find

the probability that the student :
1) Buys both the colouring book and the box of colours.

(i1)  Buys a box of colours given that she buys the colouring book.

OR

A person has a fruit box that contains 6 apples and 4 oranges. He
picks out a fruit three times, one after the other, after replacing

the previous one in the box. Find :

1) The probability distribution of the number of oranges he

draws.

(i1))  The expectation of the random variable (number of oranges).

Page 17 of 23 P.T.O.
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Qus ¥

SHEUEH 4 3H-FHIT (LA) SFR F T 8, 980 i o 5 37F 3 |

32.

33.

34.

35.

65/5/1

y = x2 &1 UT% SH1EY | GHRH o T H, y = 9, x = 0 W y = x2 T Fo &1
SELTRIGEDIS 1

T {11 ShTRTTAT ST i ST 3 WefTe 3hT IcdTa St & — T, HST ST aeiT |
T @ o7 T, I8 Ficd 45 Fita Al TeqU IedTied Ll 8 | a8 Wl arn S € fof
ScaTfed a3l |, Tl okl €T, HRAET ol HEd U § e 8, Safeh HRIAT ST Tei
=l FeT SedTe WA, USTH 2l TEAT Al AT € | ST Tler oh TN §, Tedeh TehT shi
TR e shl SATIa $ohTSAT T ShiTT |

1

(F) T GATHE Rl ‘@’ o g, (t+%)a%1¢rﬁ&1 a t e B,

STET t U I[IAL ATEd ok §EAT 2 |

AT

@) A yX+x¥ +xX=ab %,G%Tai‘ﬁ'{bﬁm%,?ﬁg—z 1A hITerT |

F) @ X;2 = y‘; = _Z;‘l W fsig (1, 1, 4) ¥ STl T A A UIE 1@

Fifer |

@ v X2 = - 2% e aw fag i A g -1, -1, 2 @

22 R H G R |
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SECTION D

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

32. Sketch a graph of y = x2. Using integration, find the area of the region
bounded by y =9, x =0 and y = x2.

33. A furniture workshop produces three types of furniture — chairs, tables
and beds each day. On a particular day the total number of furniture
pieces produced is 45. It was also found that production of beds exceeds
that of chairs by 8, while the total production of beds and chairs together
is twice the production of tables. Determine the units produced of each

type of furniture, using matrix method.

t+1
t

34. (a) For a positive constant ‘a’, differentiate a with respect to

a
(JH;j , where t is a non-zero real number.

OR

(b)  Find 3—}7 if y¥+xY +xX=aP, where a and b are constants.
X

35. (a) Find the foot of the perpendicular drawn from the point (1, 1, 4) on
x+2 y+1 -z+4

the line = =
5 2 -3
OR
. : .ox-1 y+1 z—4 .
(b)  Find the point on the line 3 - 5 =3 at a distance of
242 units from the point (-1, -1, 2).
65/5/1 Page 19 of 23 P.T.O.
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Qs e

TYGUE T 3 Joh{UT eI SNITRATH & S8 I &+ 4 37F 8 |

Th{0T 3eqdq — 1

86. UH 9GS ohl TN 3T U & Uk Ahg! ohl TR ST ST 7, [STHeRT ST iR §
3T 3rreH Ffera 2 | ifer SHeh I i vt U2 i o T stawares Ue hl e
SEICTY I <ITEAT @ o IR3 1 &he = & |

SRIh G o TR W, FHHferfiad Sei o 3 2l ;

1) Fi@%:ﬂﬁ@é:xﬁ.ﬁ%ﬁﬁ:yﬁ.@waﬁ%wm(&aﬁx
T I (V) (S 2R B) o vei | =k ifSTq |

(i1) a5 JTd hiTSTT |
dx

(i) (F) I T &R (S) A &, A x TAT y H G 1 hioC |

AT

(i) (@) IR IR &ARa (S) fer &, a1 3™ (V) = i(sx—2x3) 7, W&l x

AT AT Teh for T @ | S91isu foh x = \/% & foT e (V) stfereram = |

Th{0T g — 2

37. WM ST Th Tt % SRgel wem & 30 foEnmiddi w1 wH=a" A ® | WA
f:A— N, SRl N JTehd ST 1 @=<d 8, T bo & S f(x) = foramedf x & T
o g e foRm TR B |

SUYeh FAT o TR 9T, A feiad 9T o I a1 ;

() oI £ Uk Uohehl SAT=5TEh Hold & ?
(i) (1) % feTu 319 39 gaeiq | sy difSw |
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SECTION E
This section comprises 3 case study based questions of 4 marks each.

Case Study -1

36. A carpenter needs to make a wooden cuboidal box, closed from all sides,
which has a square base and fixed volume. Since he is short of the paint
required to paint the box on completion, he wants the surface area to be

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

(i) Taking length = breadth = x m and height = y m, express the surface

area (S) of the box in terms of x and its volume (V), which is

constant. 1
(i1) Find @ ) 1
dx

(ii1) (a) Find a relation between x and y such that the surface area (S)
is minimum. 2

OR
(111) (b) If surface area (S) is constant, the volume (V) = i(SX — 2x9),

x being the edge of base. Show that volume (V) is maximum

fOI‘X=\/§. 2
6

Case Study - 2

37. Let A be the set of 30 students of class XII in a school. Letf: A —- N, Nisa
set of natural numbers such that function f(x) = Roll Number of student x.

On the basis of the given information, answer the following :

(i) Is f a bijective function ? 1
(i1)  Give reasons to support your answer to (i). 1
65/5/1 Page 21 of 23 P.T.O.
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RO XX
(iii) (F) TN T R, e A foenfeat & e it sy it JeAT s9H & fag
frees g wftag wen Heiy 2, s fefafed g yea ?
R:{(X,y):x,ywa?ﬁﬂqa(%,aﬁy=3x}
R o HeE! sl Felleig hISIT | 1 Heieh R Tqed, Gt 3 Eshrh
2 2 Y I HT I T |

HYAT
(iii) (@) UHANTR UF G § S faiad &9 5 9iTiyd & ;
R=1{x,y): xﬁ?y%@wa?ﬁﬂ T g, &y = x3}

R % oAl I Gelleg IS | T R Tk el @ 2 310 I ol SiToed
AT |

Th0T 3{eqIT — 3

T ATt 319 Sl § @ afostat TrTHT TEaT © | 9fe 98 ST % dre o fae
10 S, garit o el o fag 12 st R et & drdl & o 8 sfist wdied 2 |
THMER o I8 ST 3 SFHLOT, TN o SAFIOT S et oh SIFHT0T i ATkl SHaT:

25%, 35%, 3ﬁT40%W3TWﬁ?1TI TR 3HH U %a-s'aﬂsraﬁtrm I TH oA
¥ Ot fQU 7T ST Ieh! AT AT qlieh & FHT I |

SR{Ed FAT o TR 9T, e ferfad AT o I alfo ;
(1)  AgFodsh &I W I T T 1S o SHRA B shl TTRIHAT shl TUMET HITT |

(i)  TEeh T TRERAT & Toh 918 wamt &1 it 2, I8 SHd §¢ o6 <1 T S
FHPRA BN E 2
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(i1i) (a) Let R be a relation defined by the teacher to plan the seating
arrangement of students in pairs, where

R = {(x, y) : x, y are Roll Numbers of students such that y = 3x}.

List the elements of R. Is the relation R reflexive, symmetric
and transitive ? Justify your answer. 2

OR

(i11) (b) Let R be a relation defined by
R = {(x, y) : X, y are Roll Numbers of students such that y = x3}.

List the elements of R. Is R a function ? Justify your answer. 2

Case Study -3

A gardener wanted to plant vegetables in his garden. Hence he bought
10 seeds of brinjal plant, 12 seeds of cabbage plant and 8 seeds of radish
plant. The shopkeeper assured him of germination probabilities of brinjal,
cabbage and radish to be 25%, 35% and 40% respectively. But before he
could plant the seeds, they got mixed up in the bag and he had to sow
them randomly.

N

Radish Cabbage Brinjal
Based upon the above information, answer the following questions :
1) Calculate the probability of a randomly chosen seed to germinate. 2
(i1) What is the probability that it is a cabbage seed, given that the
chosen seed germinates ? 2
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Marking Scheme
Strictly Confidential
(For Internal and Restricted use only)
Senior Secondary Examination, 2025
SUBJECT: MATHEMATICS (Q.P. CODE - 65/5/1)

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.

2 | “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 IPC.”

3 | 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-XIl, 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.

4 | 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.

5 | 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 of individual
evaluators.

6 | 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.

7 | 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.

8 | 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.

9 | 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”.
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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: -

e 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 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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Q.No. EXPECTED ANSWER / VALUE POINTS Marks
SECTION-A
This section comprises multiple choice questions (MCQs) of 1 mark each.
L. 5 0 0
IfFA=|0 5 0]/, then A3is:
0 0 5
5 0 0 125 0 0
(A) 310 5 0 (B) 0 126 0
0 0 5 [ 0 0 125
15 0 0 5 0 0
(C) 0 156 0 (D) 0 5 0
| 0O 0 15 0 0 5
125 0 0
Ans (B) 0 125 0 1
0 0 125
2. _ _
If PAUB)=09 and PIAN B)=04, then P(A)+ P(B)is:
(A) 03 (B) 1
(C) 1-3 (D) 07
Ans | (D) 0.7 1
3.
1 2 3 43
IfA = { 43 ,-.} and B=| -1 2|, then the correct statement is :
! 05
(A) Only AB is defined.
(B)  Only BA is defined.
(C) AB and BA, both are defined.
(D) AB and BA, both are not defined.
Ans | (C) AB and BA, both are defined. 1
4, i g
£x 9 = 6 b , then the value of x is :
12 x 4
(A) 3 (B) 7
(C) + 7 (D) +3
Ans | (C) +7 1
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5. '
[sinzax

If )= 1 2 * <70
{ 1, x=0
is continuous at x = 0, then the value of a is :
(A 1 (B) -1
(C) +1 (D) 0
Ans | (C) +1
6. . . .
If A= Iaijl is a 3 x 3 diagonal matrix such that a,;; = 1, agy = 5 and
(A) 0O (B) -10
(C) 10 (D) 1
Ans | (B)-10
7- 1
The principal value of cut—l[— —] is :
P p NE]
(A) -= (B) -2
3 3
T 2n
c) = (D) —
3 ‘ 3
Ans 2
D)5
8.
4+ -1
Il‘{ ; "3 } is a singular matrix, then the value of x is :
(A) 0 (B 1
(c) =2 (D) -4
Ans | (C)-2
9. . . :
If fix) = {[x], x € R} is the greatest integer function, then the correct

statement is :

(A) fis continuous but not differentiable at x = 2.

(B) fis neither continuous nor differentiable at x = 2.
(C) fis continuous as well as differentiable at x = 2.
(D) fis not continuous but differentiable at x = 2.

Ans | (B) fis neither continuous nor differentiable at x=2.
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10.

The slope of the curve y = —x? + 3x2 + 8x — 20 is maximum at :

(A)  (1,-10) (B) (1, 10)
(C) (10,1) (D) (=10, 1)
Ans | (A) (1, -10)
11.
.[..,‘1+sinx dx is equal to :
(A) 2[—51’[1E + cosfj +C (B) Z[Siﬂ E—m}sij +C
2 2 2 2
(C) —2[5in§+cus§J+C (D) 2(3in§+uus—%]+0
2 2 2 2
ANS 1 (B) 2 (sin - cos?) + C
12. /9
-[ cosx.es " dx is equal to :
0
(A) 0 (B) 1-e
(C) e-=1 (D) e
Ans | (C)e-1
13. The area of the region enclosed between the curve y = x|x|, x-axis, x = — 2
andx=2is:
(A) § (B) E
3 3
(iC) 0 (D) 8
Ans 16
(B) 3
14. The integrating factor of the differential equation
e_zJ; oy |dx lis
Jx o Wx |dy
(A) e_l';“’; (B) ezf&
© e D) e 2
AI"IS (C) ez&
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15. The sum of the order and degree of the differential equation

3
2 2
1+[d_y] = d y is :
dx. dx?

(A 2 ® 2 © 3 (D) 4
Ans | (C)3
16. For a Linear Programming Problem (LPP), the given objective function
Z = 8x + 2y 15 subject to constraints ;
x4+ 2v=10
dx+v=15
X, vzl
v

m,lﬁ'ﬁ

X5 (5, 00\ (10, 0) b
X+ 2y =10
:g«r" Ix+y=156
The correct feasible region is
(Al ABC (B AOQOEC
iCy CED i Open unbounded region BCD
Ans | (B) AOEC
17. — i S ; - -
Let a be a position vector whose tip is the point (2, — 3). If AB=a ,
where coordinates of A are (— 4, 5), then the coordinates of B are :
(A (-2,-2) By (2,-2) (C)y (-2,2) (D) (2, 2)
Ans | (C)(-2,2)
18. The respective values of | a | and | b |, if given
(3 -D).(a + b)=512 and |E> |=3|? |, are:
(A) 48and 16 (B) 3and1
(C) 24and8 (D) 6and?2

Ans | (C) 24and8
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Questions number 19 and 20 are Assertion and Reason based questions. Two
statements are given, one labelled Assertion (A) and the other labelled Reason
(R). Select the correct answer from the codes (A), (B), (C) and (D) as given below.

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

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

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

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

19.

Assertion (A) : The shaded portion of the graph represents the feasible
region for the given Linear Programming Problem (LPP).

7,

5x+7y= 38 8%A(0, 8)

Min Z = 50x + 70y

subject to constraints

2x+y =28, x+2y=210, x,y=0

Z = 50x + 70y has a minimum value = 380 at B(2, 4).

Reason (R): The region representing 50x + 70y < 380 does not have
any point common with the feasible region.

Ans

(A) Both Assertion (A) and Reason (R) are true, and Reason (R) is the correct

explanation of the Assertion (A).

20.

Assertion (A): Let A={xe R:-1<x<1}). If f: A — A be defined as
fix) = x2, then fis not an onto function.

Reason (R) : Ify=—1c A, thenx=+ ,/—1 g A.

Ans

(A) Both Assertion (A) and Reason (R) are true, and Reason (R) is the correct

explanation of the Assertion (A).
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SECTION-B

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

21.

Find the domain of the function fix) = cos—1 (x2 — 4).

Ans | Domain of cos™x is [—-1,1]

> —-1<x(-4<1> 3<x*2<35

= x € [-V5,-V3] U [V3, V5]

Y2

Y2

22.

rate at which the volume of the balloon is increasing.

Surface area of a balloon (spherical), when air is blown into it, increases

at a rate of 5 mm2/s. When the radius of the balloon is 8 mm, find the

Ans

ds av
— = 5mm?/s, (—) =?
dt dt/r—g

ds dr dr 5
S=4nr2 = —=8nr.— =2 —=—
dt dt dt 8nr

4 av dr av 5
V=—nr3 = —=4nr?.— = —=2r
3 dt dt dt 2

= (i—‘t’)rzs =20 mm3/s

Ya

Ya

23.

with respect to x.

(a) Differentiate Sin X
JJcosx

OR
dgy
(b) If y=5cosx—3sinx, prove that 2 +y=0.

Ans

sinx

(@) Let y= —

. —sinx
COSX.COSX—SlnX.( )
dy 2+/cosx

dx CcOSX

dy  2cos®x+sin®x 1+cos?x
- = or
dx 2(cosx)3/2 2(cosx)3/2

OR

(b) y = 5cosx — 3sinx, then % = —5.sinx — 3. cosx

d? .
= d—XZ = —5.cosx + 3.sinx = -y

dzy

1%

Yo

Yo

Yo

MS_XI1_Mathematics_041_65/5/1_2024-25




24,

(a)  Find a vector of magnitude 5 which is perpendicular to both the

A AN A A A
vectors 31 —2j + kand4i +3j —2k.
OR

e be three vectors such that E)E) = ?? and
, a # 0. Show that P=".

(b)  Let

Ans

LetZ=3i—2j+k b=4i+3j-2k
i j§ k
3 -2 1
4 3 -2

|a xb| = V12 + 102 + 172 =+/390

. ~ axb
Unit vector fi = iLI =

|@xb
. 5 a A )
-~ Required vector = 50 1+ 10§+ 17k)

Aaxb= = i+ 10j + 17k

i+ 10j + 17k)

i-

90

OR

= either b =¢ord L (b—¢),sinced =0

Also,dxb=dx ¢ 2dx (b—¢)=0

= either b =¢ord Il (b—¢),sinced # 0

Since vectors @ and (b — ¢) cannot be || and L simultaneously

Hence b = ¢

Ya

Ya

Ya

Ya

Yo

Yo

25.

A man needs to hang two lanterns on a straight wire whose end points
have coordinates A (4, 1, — 2) and B (6, 2, — 3). Find the coordinates of the
points where he hangs the lanterns such that these points trisect the
wire AB.

Ans

A P
(4,1,-2) (6,2,-3)

(Fe)
o0

Let P and Q trisect the wire AB.
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SECTION-C

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

26. Find the value of ‘a’ for which fix) = /3 sin x — cos x — 2ax + 6 is decreasing
in R.
Ans | Since f(x) is a decreasing function = f'(x) <0
=+3.cosx+sinx—2a <0 1
V3 1.
= 2(7.cosx+zsmx) —2a<0
= cos (X - 3) <a 1
Since,—lScos(x—g)Sl = a=>1ie ae€[l,0)or(1,x) 1
27. (a) Find :
2x
. ; dx
J.(xz +3)(x? - 5)
OR
(b) Evaluate :
4
j(|x—2]+|x—4|] dx
1
Ans N 2 S
(@ LetlI=/ s X
Putx? =t> 2x.dx = dt 1
= 1= f(t+3)(t—5)
1 1
= (_ 8 (t+3) + 8(t—5)) dt !
=%[log|t—5|—log|t+3|]+c 1
1
=§lo | 2+3|+c 1
OR
4
(b) J;(x—2|+|x—4] dx
= [l@2-xdx+ [ (x—2)dx — [ (x — 4) dx 1%
2-x? (x-2)% x-4)?
- [ e - [, )

= E+2+E:7

Yo
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28.

Find the particular solution of the differential equation

{x sinz(zJ—y} dx+xdy =0
> <

given that y = %, when x = 1.

Ans

[x.sinzi—y].dx+x.dy= 0

d .
Y=Y _gjn2¥
dx X X
dy dv
P =VX = —=X—
uty =v I dX+v
dv .
~ X—+4 Vv =v— sin?v
dx

dx
= —[cosec’vdv= [

= cotv =log |x| + ¢
= cot§=10g|x|+c
i

X=1,y=Z =c=1

= cot§=10g|x|+1

Ya

Ya

29.

In the Linear Programming Problem (LPP), find the point/points giving
maximum value for Z = 5x + 10y
subject to constraints

X + 2y <120

X +y > 60

x—2y=0

Xx,y=0

Ans

MS_XI1_Mathematics_041_65/5/1_2024-25
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1Y for

correct
graph
50 and
at e correct
5t D = (40, 2] feasible
o region
0=(0.0 \ B = (120, 0) x:
50 40 30 -20 10 10 20 30 40 50C 1 :&0;0 80 100 110 120 130 140 150 160
X-2y=0 i \
Corner Points Value of Z
A (60, 30) 600
B (120, 0) 600
C (60, 0) 300 1
D (40, 20) 400
Since Z is maximum on points A and B
Hence all points lying on segment AB give maximum Z. Yy
30.
(a) If 2a+b+c= 0 such that |E>| =3, |E) = 5, |?| = 7, then
find the angle between 2 and .
OR
(b) If a and b are unit vectors inclined with each other at an angle
0, then prove that % | a-b |= sing.
Ans | Givena+b+¢é=0 = |da+b|=|-¢ 1
=g 2 - 2 -
= |a+Db| =[¢? = |32+ |b| +23a.b=¢?
—9+25+23.b=49 1
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= 2/3|| b|cos 6 = 15
1 T
=cosf = 0=2 1
OR
(b) [@l = || =1 ¥
|d—b| =1al>+|b| —2d.b 1
=1+1-2|d||b| cos 6 1
=2—-2cos0
=2 (Zsin2 9) = 4 sin?? &
2 2
= sin2=1|a-p Y
2 2
3L (a)  The probability that a student buys a colouring book is 07 and
that she buys a box of colours is 0-2. The probability that she buys
a colouring book, given that she buys a box of colours, is 0-3. Find
the probability that the student :
(1) Buys both the colouring book and the box of colours.
(ii)  Buys a box of colours given that she buys the colouring book.
OR
(b) A person has a fruit box that contains 6 apples and 4 oranges. He
picks out a fruit three times, one after the other, after replacing
the previous one in the box. Find :
(i) The probability distribution of the number of oranges he
draws,
(ii)  The expectation of the random variable (number of oranges).
Ans (@) Let A be the event of buying colouring book and
1
B be the event of buying coloured box. &
P(A)=0.7, P(B)=0.2, P(A/B)=0.3 Yo
. A\ _ P(ANB) __P(ANB)
iy P (E) = e 0.3 ==12
= P(ANB) =0.06 or 1
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(i) P(7)="52

A P(A)
006 _ 3 1
=37 —30F 0.086
OR
(b) Let X be random variable for number of oranges.
X=0,123 Yy
Let A be the event that orange is drawn.
4 2 - 2 3
P(A)_l_O_E' P(A)—l—g—g 15
(i)
X 0 1 2
P(X) 27 54 36 8 .
125 125 125 125
(i) EX) =Xpixi=0Xoc+1Xo +2X+3 X Y
_ 150 .6 Y
= 12595 ?
SECTION-D
This section comprises 4 Long Answer (LA) type questions of 5 marks each.
32. Sketch a graph of y = x2. Using integration, find the area of the region
bounded by y =9, x = 0 and v = x2.
1
Ans 10
y=9
8
7
6 1% for
5 correct
4 figure
3 and
2 shading
y=EX\
9 8 7 6 § 4 3 2 -1 0 1 2 3 4 5 6 7 8
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Required area = f:ﬁ dy 17
_ 27.3/21° 1
3 [y ]0
=18 1
Note: If area is found in second quadrant, may be considered.
33. A furniture workshop produces three types of furniture — chairs, tables
and beds each day. On a particular day the total number of furniture
pieces produced is 45. It was also found that production of beds exceeds
that of chairs by 8, while the total production of beds and chairs together
is twice the production of tables. Determine the units produced of each
type of furniture, using matrix method.
Ans | Let the numbers of chairs, tables and beds produced be x, y and z respectively.
~x+y+z=45 —x+0.y+z=8, x-—-2y+z=0 1%
1 1 1 X 45
LetA=|-1 0 1|, X= M,Bz 8
1 -2 1 Y/ 0
Al=1(0+2)-1(-1-1)+1(2-0)=6*0
1
~ A1 exists &
AX=B=X=A"1B 1
2 -3 1
adj(A) =2 0 -2
2 3 1
) [2 -3 1 ]
Al=2{2 0 -2
6 1Y
2 3 1 ’
X . 2 -3 11][45 11
2 yl=32 0 -2||8]|=]15
zZ 2 3 1110 19 1
So,x=11,y=15,z=19
Hence the numbers of chairs, tables and beds produced are 11, 15 and 19
respectively.
34. t41
(a) For a positive constant ‘a’, differentiate a ' with respect to
. ¥
[t i % , where t is a non-zero real number.
OR
(b)  Find % if y*+x¥ +x*=ab, where a and b are constants.
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Ans IR T du ¢4l 1 2
(@Let u=a't = ik t.loga.(l—t—z)
1\2 dv 1\21 1
v=(t+3) = g=a(t+y) (1-7) 2
du _ du/dt _ at+%.loga
dv  dv/dt a(H})a‘l 1
t
OR
(b) Letu=y*, v=x¥Y and w=x*
du  dv  dw _ i 1
P ot T o = 0 e 0))
_y* > logu = xlogy - - S _X IV,
u=y ogu = x.logy wdx y dx ogy
du _ x dy - -14y
:dx—y"(y.dx+logy)— xy* dx+y"logy 1
v=x'=logv=y.logx =¥ =Y ]ogx. ¥
g y.-1og vidx x g " dx
d d _ d
:d—Z=xy(§+logx.d—z)=yxy T+ a7 logx 2 1
w =x* = logw = x.logx = I™_q14 logx
w dx
dw
>—=x%(1+1 1
i x*. (1 + logx)
=~ From (i), we get
x—1 dy -1 dy
xy* . —+y*logy + yx¥ " + x¥.logx.—+ x*. (1 + logx) = 0
dx dx
dy  x*.(1+logx) + y*logy + yx¥ ! 1
dx x.y*~1 + x¥.logx
35. (a) Find the foot of the perpendicular drawn from the point (1, 1, 4) on
the line x2 =X+l =44 .
2 -3
OR
. ) , . x—1 yv+1 z—4 .
(b) Find the point on the line 5 = : 5 = 3 at a distance of
2& units from the point (-1, =1, 2).
Ans X#2 _y+1 _z-4
(a) Let s T, T3 =2
Coordinate of general point on the given lineare M (54— 2,24 — 1,31+ 4) 1
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P(1,1,4)

.

M (5A-2 , 2A-1, 3A+4)

A

Direction Ratios of PM vector are < 5A — 3,24 — 2,34 > 1
Since, PM L 1
= 5(50—3)+2(2A—2)+3(30) =0 1
= A= % 1
Hence, coordinates of M are G 0, %) 1
OR

(b) Equation of given linebe = =% === A (say)

Coordinate of any general point on the lineare P (3A+ 1,24 — 1,31+ 4). 1

Let distance of point P from (—1,—1,2) is 2V2.

= JBA+2)2+ (202 + (321 +2)2 =2V2

1%
= 22A%2 +241 =0
> A=0o0r A= -2 1
11
Hence, coordinates of point P are (1,—1,4) or (— % — i—i%) 1%
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SECTION-E
This section comprises 3 case study-based questions of 4 marks each

36. Case Study -1

A carpenter needs to make a wooden cuboidal box, closed from all sides,

which has a square ba=se and fixed volume. Since he i= short of the paint

required to paint the box on completion, he wants the surface area to be
minimum.

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

(i) Taking length = breadth = x m and height = v m, express the surface
area (3) of the box in terms of x and its volume (V), which is
constant.

(ii)  Find E

dx
{iiiy  (a) Find a relation between x and y such that the surface area (S)
15 minimum.
OR
(iti) (b) If surface area (S) is constant, the volume (V) = %in — 2x3),
% being the edge of base. Show that volume (V) is maximum
for x = E )
G
Ans
y
. o v .
Q) V = x“%y :>y—x—2..............(1)
Hence, S = 2x?% + 4xy = 2x2 + % 1
.. ds v
@ _ -2 1
(i H=4(x-3)
(i) (@T=0=V=x® > x%y=x* 5 y=x 1
a’s _ 2V S — 1
i 4(1+X—3) >0 =Sisminimumify = x.
OR
C ey — 253 o W _ 1g _ ey
(iii) (b)V—4(Sx Zx):>dx—4(S 6x°) 1
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dv S
PutE—O ﬁX—\/;

Y
d?v s . . S
— = —3\/i < 0 = Volume is maximum for x = \F
(dxz)x=\/§ 6 6 1%
37.
Case Study -2
Let A be the set of 30 students of class XII in a school. Let {: A - N, Nisa
set of natural numbers such that function fix) = Roll Number of student x.
On the basis of the given information, answer the following :
(i) Is fa bijective function ?
(ii)  Give reasons to support your answer to (i).
(iii)  (a) Let R be a relation defined by the teacher to plan the seating
arrangement of students in pairs, where
R = ((x, ¥) : x, v are Roll Numbers of students such that vy = 3x].
List the elements of R. Is the relation R reflexive, symmetric
and transitive ? Justify your answer,
OR
(iii) (b) Let R be a relation defined by
R = l(x, v) : x, v are Roll Numbers of students such that v = x3].
List the elements of R. Is R a function ? Justify your answer.
Ans (M No, f is not bijective function 1
(i) Range = {1,2,3,4,................ ,30} and codomain= N Yo
Since, Range # codomain = f is not onto and hence f is not bijective. Yo
(i) (a)
R = {(1,3),(2,6),(3,9),(4,12),(5,15),(6,18),(7,21),(8,24),(9,27),(10,30)} 1
Since (1,1) ¢ R = R is not reflexive.
(1,3) e Rbut(3,1) ¢ R = R is not symmetric 1
(1,3) €eR,(3,9) e Rbut (1,9) ¢ R = R is not transitive.
OR
 elements 4, 5, 6 ... 30 do not have an image. Hence the above relation
is not a function. 1
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38. Case Study -3

A gardener wanted to plant vegetables in his garden. Hence he bought
10 seeds of brinjal plant, 12 seeds of cabbage plant and 8 seeds of radish
plant. The shopkeeper assured him of germination probabilities of brinjal,
cabbage and radish to be 25%, 35% and 40% respectively. But before he
could plant the seeds, they got mixed up in the bag and he had to sow
them randomly.

Cabbage Brinjal
Based upon the above information, answer the following questions :
(i) Calculate the probability of a randomly chosen seed to germinate.

(i1)  What is the probability that it is a cabbage seed, given that the
chosen seed germinates ?

Ans Let A: Event that chosen seed germinates.
B: Event that Brinjal seed is chosen.
C: Event that Cabbage seed is chosen.

R: Event that Radish seed is chosen.

0 12

P(B) =235 P(C) =35 P(R) =;

PG5 P2 P ()=
0 =)0 () P ()

10 25 12 35 8 40
=X X — X —
30 100 30 100 30 100

_ 990 33
" 3000 100

i @p(5)= kit

— p®).P(5)+P(©).P(5)+PR).P(5)

12 35
— 30 100
- 990
3000
42 14
=—=or—
99 33
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