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5 0 0
IJEA=|0 5 0| B aATA3E:
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

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

(A) 03 B) 1
C) 13 (D) 07
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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

3]

o2

50 0
IfA=|0 5 0], then A3is:

00 5

50 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. ITA = 12334313:—12
4 3 7 0 5

g, @ FAfafaa d @ wei e 3 -

(A) Had AB g afifya 2 |

(B) o BA € uftaiya 2 |

(C) AB 3R BA, 7 & qfteiiya 2 |
(D)  AB 3R BA, ST & qftivg 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 aHAE :
A 1 (B) -1
C) =1 (D) 0
6.  IREA = [a] FIfE 3 x 3 1 T forehol MR e e ay) = 1, agy = 5 M agg = - 2
2l |A| R
(A 0 (B) -10
(C) 10 (D) 1
7. cot—1 (— %j wg@uﬂ%
T 21
(A) ~3 (B) oy
T 21
(C) 3 (D) 3
8. 3fe {42{ X;I} T STCHAE 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 ( @]
T 2n
A - — B -—
(A) 3 (B) 3
T 2n
C — D) —
(®) 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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10.

11.

12.

13.

14.

65/5/1

BoEE
e f(x) = {[x], x € R} T HEAH 0TIk %ol @, I FHETRad § 8 T2l haq @ ;
(A)  x=2W{H & T AT T8 & |
(B) x=2WfIdA Tad 2 AT STaheaa 2 |
(C) x=2W{Tad 3R AThe-T 2 |
(D) x =2 fHId T2 & T STTFTHI 2 |

Ty = —x° + 3x2 + 8x — 20 I YaUra Foret feoig o ek €, @ 2 -

A) (1,-10) (B) (1, 10)
(C) (10,1 (D) (-10,1)
J‘«/1+sinx dx SRR :
(A) 2(—sin§ + cosfj +C (B) 2(sin§ - cosf) +C
2 2 2 2
) - 2(sin§ + cosfj +C (D) 2(sin§ + cosfj +C
2 2 2 2
/2
J- cosx.eS X dx SE © :
0
A O B) 1-e
C) e-1 (D) e
Ik y=x|x|, x-AT, x=—2 AN x=2 AR FAFT eThA T :
8 16
) o (D) 8
Adehet FHIRLOT

e_z\/;_y g—l
Jxo Jx |jdy

T TR U ¢ :

A) e Nx B) e2Nx
©) ox D) e 2%
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

O o
SAehet GHIHTIT

3
(dyjz a2y
1+ Y| =&Y
T ShITe S T T AR 2 -

@A) 2 (B) g ©) 3 (D) 4

Teh {Rgeh T @951 (LPP) & foTe, feam e Se ™ e Z = 3x + 2y
e eyl & Jidia ©
x + 2y <10

3x+y<15
x,y>0

X 0 (5. 0) (10, 0) L
X+ 2y=10
Y Ix +y = 15
T GETT & Q
(A)  ABC (B) AOEC
(C) CED (D) Wl ulEg & BCD

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

A % TG (- 4, 5) €1 feig B o faerien € -

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

3
2 2
1+(QJ = d_y is -

(A) 2 (B)

5 C) 3 D) 4

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

x+2y<10

“ 0 5,00\ (10,0 Lo
x+Z2y=10
v’ 5%+ = 15
The correct feasible region is :
(A) ABC (B) AOEC
(C) CED (D) Open unbounded region BCD

- " . . -
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)
Page 9 of 23 P.T.O.
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18. (3 -b).(a +b)=512 83 |a [=3|b | &,d|a |3 |b |+

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

97 GE&IT 19 3R 20 37wy Tq deh eid 994 2 | e %97 fov 71w & o8 u &)
3719 (A) 1 TR %l d% (R) R Hfehd o201 701 8 | §9 521 % G&] SR A4 13 7T HIS]
(A), (B), (C) 3R (D) & @ 7R FfrT |

(A) TR (A) 3R T (R) 3FT Tl & 3T dah (R), AT (A) FT &l IRt
FLATL |

(B) 3fmehed (A) 3R @k (R) a9 €&l &, Tq o (R), ABehad (A) 1 &=l
ST Tg1 T 2 |

(C)  3AMH (A) HEl &, T o (R) TeAq 2 |

(D) AR (A) TTed &, T ae (R) T 2 |

19. BT (A): T H BifoRd AT € ¢ ge T @we (LPP) & &
& frefia sar 2 |

Y

10 /

Hx + T}'= 38 a1 A0, 8

/n 43 /

/

"- B(2,4)
:a B

: C(10. 0
N e =~ I'i‘ X
Ul /9 SINSE B 1012

v Ox+y=8 E+E:1ﬂ
Z = 50x + 70y T FTFHIHTOT
7 et o 3iia

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

% (R) : 50x + 70y < 380 I feftd &= =i ahlg feig FemT &= & |re e
cl

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

(2 —B).(a +b)=512 and |a |=3|Db |, are:
(A) 48 and 16 (B) 3and1
(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) : The shaded portion of the graph represents the feasible
region for the given Linear Programming Problem (LPP).

Y

10 /

hx + T}'I 38 I3 A0, B

- /
s
’- B(2, 4)
XS
:a’ 8y

o
: C(10.0

X'« = I'i‘ X
Ul 9 ZaNSE 8 1012

O%x+yv=8 E+2:1ﬂ

v
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).

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

65/5/1 Page 11 of 23 P.T.O.
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20.

X o2 XX
AFIT(A): WATA={xeR:-1<x<1.3Cf: A > A fx) = x2 g

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

LCLCRC)

59 QU H 5 37fd T1g-37T (VSA) TR & J97 8, IS0 Ielah % 2 3 & |

21.

22,

23.

24.

25.

65/5/1

Hed f(x) = cos~1 (x2—4) %THTH%THWI

T oA (AT H TaT S W, 36ehT TR &%et 5 mm?/s i & & Seam @ | 1
TeaTL T AT 8 mm &, T T ShITSTC, foh 56 TToalTL T AT fohll T EH 9¢ 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, aur s aet et 31 -2 + k ok
41 43} —2% oA

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

Teh Sufeh e Eieft am, forees ki o fesiw A (4, 1, - 2) 92T B (6, 2, — 3) &, WAl
ATAL 3 TR ALHMT <ITedl & fob 3 AT dTed foig q AB ohl H-BrwioTed ol | S
f&'g«:ﬁ% fceTien 1 HIfNTT 99 9= 3 ST TSt shl AT © |
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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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$9 GUS 4 6 oTY-IH1Y (SA) bR & Y94 8, 198 JlF % 3 3% 8 |

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

27. (%) FAHNT:

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

@) UH I i

4

j(\x_z\+\x_4\) dx

1

28.  3Idehcd GHIHLT

[X sin2(zj—y} dx +xdy=0

X

=1 fafyre g g iR, femmn e fry = 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—2y >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)

@)

A a+b+c=0 &, F"md |2 |=3,|B|=5|¢|=78%d a3
b 3 S 31 0T T SHITT |
HUAT
Ifs oo TRy @ K b F & @ & 9 2, a fag div fe

T foremeff gRT Tk {1 Wi et TEdsh % @lied i TTRieRdr 0-7 ST M o
SR shT e sht SRl 0-2 & | 36k Teh TT WA STl Tk ohi Eria- ol
STThdT, I ST U foh 36 T T st @de foram 2, 0-3 & | JTRreear Jra
hifre for o feremeff:

(1) I, {7 9 ATl sk 3T o s, et § |

(i) G o1 S TRiEd €, I8 ST U foR 36 7 R areft g5ae @i oft © |

AT

Teh Ak o UTH %Al ohl Ueh S ¢ foTeH 6 A 37T 4 Tt & | I8 SH See §
AG=AT Th %, Toh-Teh ohleh A SR HeRTerdT &, B o FhTet 71T % I T:
St | 1 fean Sirar ® | i A

G)  TerTer o Haw h Eeat o ITRiekdr e |

(i)  ITgredeh = (Hali shi TE&AT) i I |

Page 16 of 23
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31.

65/5/1

3

2

(a)

(b)

(a)

(b)

g 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, T80 Icdh o 5 37F 3 |

32.

33.

34.

35.

65/5/1

y = x2 &1 UT% 15T | GHRH o T &, y = 9, x = 0 W y = x2 T o &1 o1
SELE RIS 1

T {11 ShTRTTAT ST i ST o WefTe ohT IcdTa St & — T, HeT ST aeiT |
T @ o T, I8 Ficd 45 Fita hl TeqU IedTied el 8 | a8 WY arn S € fof
ScaTTed SRl H, Tl ohl €T, HRAET ol HEd U § 4o 8, Sefeh HRIAT S T
ol Tt SedTe HEAT, USTH 2l TEAT ol AT € | ST Tler oh TN §, Tedeh TehrL ohi
TR e shl SATIae $ohTSAT HTd ShiTIT |

1

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

STET t T I[IAL ATEd ok §EAT 2 |

AT

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

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

Fifer |

@ e 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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Qus e

TYGUE T 3 JHIUT ST NITRA T & S8 I dF F 4 3F 8 |

Th{0T 3eqdq — 1

86. UH 9GS ohl AN 3T U & Uk Ahg! ohl TR ST sHMT 7, [STHehT ST i §
3T 3rraH FAfera 2 | ifer SH I i ot U2 i o T stawares Ue h H) 8,
SECTY I <ITEAT @ o IR31 &Thel = & |

SRIh G o TR W, FHHfefiad Sei o 3 i ;

1) ﬁaﬁ:aﬁgé:xﬂ.wéﬂﬁ:yﬁéwaaﬁé?w%m@)ﬁx
AT AT (V) (ST 2R 8) & uel § = Shifa] |

(i) a5 JTd hiTSTT |
dx

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

AT

(i) (@) IR TR &ARa (S) fer g, a1 3T (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 % SREel wem o 30 foEnmiddi w1 wH=a" A ® | W
f:A— N, Sl N TTehd ST 1 @< 8, T bo & S f(x) = foramedf x & T
o g e foRm TR B |

SUYeh FAT o TR 9T, Hfeiad 9T o I a1 ;

() oI £ Uk Uohehl AT=5TEeh Fold & ?
(i) (1) % feIu 3199 I 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
(ii) Find das ) 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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ORI o
(iii) (F) TH T R, e A forenfat & e it e it JsAT s9H & fag
Tees g wftag wen Hiy 2, s fefafed g yea @
R:{(X,y):x,ywa?ﬁﬂqa(%,aﬁy=3x}
R o HeE! sl Felleig hIfSIT | 1 Heiel R Tqed, Gt 3T dshih
2 2 Y I HT I Y |

HYAT
(iii) (@) UHANTR TF G § S Taiad &9 5 9Tiyd & ;
R=1{x,y): xﬁ'(y]%"é]‘lﬁfﬁa?aﬂ T g, wlSTy = x3}

R % oAl I Gelleg IS | T R Tk ol @ 2 370 I ol SiTeed
AT |

Th0T g — 3

T At 319 e § e Tfostat TRTHT TRaT © | 9fe 98 ST % dre o fae
10 S, garit o et o fag 12 st SR 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 AT 39H U8 %a-s'aﬂsraﬁtrm I T oA
¥ Ot fQU 7T ST Ieh! AT AT qlieh & FHT I |

SR{Ed FAT o TR 9T, A ferfad ST o I a1 ;
(i)  AgFodsh &I W I T T 1S o SHRA B shl TTRIHAT shl TUMET HITT |

(i)  TEeh T TRERAT & Toh 98 TamTt &1 it 2, I8 S §¢ o6 <1 T S
FHPRA BN E 2
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(iii)) (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 4

Radish Cabbage Brinjal

Based upon the above information, answer the following questions :

B

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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a4 339 :
HEfetfad el &1 Sgd Qg1 € Uigq 7R 371 €] | Yrer 1oy :
(i) FHTH-IAE 38T | A I AAATH & |
(i) I8 -9 Uier @Uel 4 [AvTfs/a & — &, @, T, TG & |

(ii) TUEF H Yo7 G&q1 19 18 G sglascdd (MCQ) a1 94 H&AT 19 TF 20 37fHeFe T
T SILTRA 1 JiFF I8 |

(iv) TUE T Yo G 21 € 25 TF 3710 TH-IHHA (VSA) TFR & 2 3l o T 6 |

(v)  TUETH I GE 26 F 31 TF -390 (SA) TFR & 3 el & T4 6 |

(vi) WIS YH I GEIT 32 G 35 0 H-I90F (LA) TFR & 5 bl F Jo 8 |

(vii) U T T J97 GCIT 36 T 38 TF T 7797 TR T 4 37l & 7 8 |

(viii) ¥99-97 4 gy faeey 78 foan 71 8 | JEf, @ve @ & 2 Y9l 4, @U8 71 & 3 Yl ¥,
GUE T F 2 J3H1 7 a1 @UE T % 2 Y31 8 AT faaheq 1 JraeT fdar T/ & |

(ix)  FeFoIe H IYAF AAT 3 |

Eusg h
59 @UE § Fglaecyid Y7 (MCQ) &, 54 Jeieh 7o 1 HAF w1 3 |

1. W S8 A 3R B & g AB' 3R B'A SHT uftwifyd & | afe stregg A it shife
nxm%,?ﬁWB?mp[aﬁﬁ%:

(A) nxn (B) nxm
(C) mxm (D) mxn
-1 0 O
2. IRA=| 0 3 0|23 TATH:
0O 0 5
(A) AT AR © (B) dcqweh ATYE @
(C) qufi e ® (D) forvm-wmiia sTeE &
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General Instructions :
Read the following instructions very carefully and strictly follow them :
(i) This question paper contains 38 questions. All questions are compulsory.
(it)  This question paper is divided into five Sections — A, B, C, D and E.

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

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

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

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

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

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

(ix)  Use of calculator is not allowed.

SECTION A

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

1. Let both AB' and B'A be defined for matrices A and B. If order of A is
n x m, then the order of B is :

(A) nxn (B) nxm
(C) mxm (D) mxn
-1 0 0
2. IfA=| 0 3 0|, thenAisa/an:
0 0 5
(A)  scalar matrix (B) identity matrix
(C) symmetric matrix (D) skew-symmetric matrix
65/6/1 Page 3 of 23 P.T.O.
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frefefad e s T R
Y
{f
(A) y=sin!x3My=cos!1x¥
(B) y:cos‘lxi’:ﬁ'{y:cos x 9
(C) y=sinlxANy=sinxd
(D) y=coslx3Ny=sinx¥
T T o a1 oo -wnfid STE! i ANTHA Had :
(A) T form-mfi 1o B @
(B) U GHfHA T[T BT &
(C) THIA AL
(D) T Tcawah STTE BT &

[sec‘1 (—ﬁ) —tan™! (i

(A)

()

11x

12
5n

12

B

[

(D)
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The following graph is a combination of :

(A)
(B)
(C)
(D)

Sum of two skew-symmetric matrices of same order is always a/an :

(A)
(B)
(C)
(D)

¥
y=sin"!x and y = cos™! x

y =cosl x and y = cos x
y=sin"l x and y = sin x

lx and y = sin x

y = CcoS™
skew-symmetric matrix
symmetric matrix

null matrix

identity matrix

[sec‘1 (—J2)—tan™ (iﬂ is equal to :

(A)

(C)

B

11n
— B
13 (B)
5n
- — D
13 (D)
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12
n
12

P.T.O.




g O W

log(1+ax)+log(1—bx)’ x %0 % fT

6. Ifx)= X
k , x=0 Ffag
x=0 WHAT®, Tk HTAAE :
(A) a (B) a+b
(C) a-b D) b

7. aﬁtan‘l(xz—y%:a,Gﬁ‘a’@\?ﬂ'{%,?ﬁg—z%:

X

VNI B) -=
y y
© = D) 2
X y
8. Ifdy = a cos (log x) + b sin (log x) g, dr x2y2 + Xy 2
(A)  cot (log x) B) vy
C) -y (D) tan (log x)

9. I f(x) = | x|, x € R. @9, FefaRad o @ -1 e e 8 2
(A) fHFIIAEAAX = 0|
(B) RUf FHIHEIRFAA AR TRIR |
(C) x=0Wf Hdag|
(D) x=0Wf JATHHIR |
10. AFTf'(x) = 3 (x2 + 2x) — 13 +5, f(1)=0 14, fix) 8 :

X

(A) X3+3x2+%+5x+11 (B) x3+3xz+%+5x—11
X X
(C) X3+3x2—%+5x—11 (D) x3—3x2—%+5x—11
X X
X+5 x .
11. j(x+6)2e dx SR :
(A) log (x+6)+C (B) eX+C
X
© ——+cC D —_+C
X+6 (x+6)

65/6/1 Page 6 of 23
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log (1 + ax) + log (1 — bx)

, forx=0
6. If f(x) = X
k , forx=0
1s continuous at x = 0, then the value of k is :
(A) a (B) a+b
(C) a-b D) b
7. If tan™! (x2 — y2) = a, where ‘a’ is a constant, then dy 1S :
X
@a = B) -Z=
y y
© = o) 2
X y
8. If y = a cos (log x) + b sin (log x), then x2y2 +Xyy 1S
(A)  cot (log x) B) vy
C) -y (D) tan (log x)

9. Let fix) = |x|, x € R. Then, which of the following statements is

incorrect ?

(A) fhas a minimum value at x = 0.
(B) fhas no maximum value in R.
(C) fis continuous at x = 0.

(D) fis differentiable at x = 0.

10. Let f'(x)=3 (x2 + 2x) — 13 +5, f(1) = 0. Then, f(x) is :

X
(A) X3+3x2+%+5x+11 (B) x3+3x2+%+5x—11
X X
(C) x3+3x2—%+5x—11 (D) x3—3x2—%+5x—11
X X
11. j ( X +6E;2 e* dx isequalto:
X +
(A) log(x+6)+C (B) eX+C
X
© & .ic o -1 ic
2
X+ 6 (x +6)
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freferiiaa sTaehet @eeRor i shife 3T 9Td ShEST: © -

4
—jZ+Zedy/dX+y2—0
X
A -4,1 (B) 4, qftsriva =g
< 1,1 (D) 4,1

TR THIFT log (%) =3x+4y FEAR:

(A) 3e¥ +4e3X4+C=0 (B) &34y +(C=0
(C)  8e 3 +4e?X4+12C =0 (D) 3e 4 +4e3X+12C =0

Teh (Rash TUHT @& (LPP) & fofu, feam T S Wi Z = x + 2y | S¥ael 9
S ATAT GO &1 PQRS BIifohet &3 ST ATeig H foem ma 2 |

P 0 "%
Ca

CEREREISCREIEE IR

P= i7% ’ QE §7E ’ RE zy§ ’ SE E72
13 13 2 4 2 4 77

fefafga T a P-arFoT @i 2 ?

(A) wams(%,%) W

(B) ZFHARTFIAHIH R g%) W
(C) (ZFTHEA P I) > (Z hTHH Q T)
(D) (ZHHA QM) < (ZhTHH R I)
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12. The order and degree of the following differential equation are,

respectively :
4
B j_i’ 4 20/dx L o2 _ g
X
(A) -4,1 (B) 4, not defined
) 1,1 (D) 4,1

13. The solution for the differential equation log (3—37) =3x +4y is:
X

(A SeV+4e3Xx4+C=0 (B) ey 4+ C=0
(C) 8¢ 3 +4e*+12C=0 (D) 3e 4V +4e3X+12C =0

14. For a Linear Programming Problem (LPP), the given objective function is
Z = x + 2y. The feasible region PQRS determined by the set of constraints
is shown as a shaded region in the graph.

T

e
o

0
—

rul

(Note : The figure is not to scale)

()3 e (3o (83
13" 13 2 4 2 4 7T

Which of the following statements is correct ?

(A) Zis minimum at S(%, %)

(B) Zis maximum at R(%, %j

(C) (Value ofZ at P) > (Value of Z at Q)
(D) (Value of Z at Q) < (Value of Z at R)

65/6/1 Page 9 of 23 P.T.O.
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16.

17.

18.
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RO K
Ueh (Rgeh U 9T (LPP) o 9T, 3830 BoH Z = 2x + by &l HHfdRad
STV o i IAfrhaHTeRor AT R :
x+y<4, 3x+3y=>18, x,y>0

HToTE T I HIWT SR Frferfiad & g&t foshed T |
»Y

A

b {'}l*f’f/;;y// > R
&

3x + 3y = 18
x+y=4
(AT S : ST JAT STTER 2 2 )
& 73 WRaes TUTHT TR FHTESA
(A) BHifrd IUNEg AT TR |
(B) PwsAOBHEZ|
(C) &g
(D) e AOB 7R Biferd sTafterg & s AT H 2 |
AT |3 | =53R-_2<A <1814, |Aa | FUER:

(A) 15,10 (B) [-2,5]
© [-2,1] (D) [-10, 5]
Thy2=x, P x=0duTx = 1 o ST= g, &1 T &hal &
@ S e ®) 2 e
(C) 3otz (D) %aﬂfwﬁ

U fEea § 4 2L, 8 et 31X 3 AT UF1 € | Uk BT 3 Teoel W ATg=qT Teh U fehierar
2 3T 38k TT R T & q9=Td a9 feod § T 2d1 2 | 98 56 UfsHaT i 3 S ST
2 | HH-Y-FH Teh I AT U AT sl TTRIRAT R

124 1
A — B —
(A) 125 (B) 125
61 64
C — D —
© 125 (D) 125
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15. In a Linear Programming Problem (LPP), the objective function
Z = 2x + 5y is to be maximised under the following constraints :
x+y<4, 3x+3y>18, x,y>0
Study the graph and select the correct option.
AN

I'l

Ix+3yv=18

X .
Xx+y=4

(Note : The figure is not to scale)
The solution of the given LPP :
(A) lies in the shaded unbounded region.
(B) liesin A AOB.
(C)  does not exist.
(D) lies in the combined region of A AOB and unbounded shaded

region.
16. Let | a | =5 and — 2 <A < 1. Then, the range of |K§) | is:
) [-2,1] (D) [-10, 5]
17. The area of the region bounded by the curve y2 = x between x = 0 and
x=1is:
3 : 2 :
(A) ) sq units (B) 3 sq units
(C) 3 squnits (D) % sq units

18. A box has 4 green, 8 blue and 3 red pens. A student picks up a pen at
random, checks its colour and replaces it in the box. He repeats this
process 3 times. The probability that at least one pen picked was red is :

124 1
A — B —
(&) 125 ®) 125
61 64
C — D) —
(©) 125 (D) 125
65/6/1 Page 11 of 23 P.T.O.
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2 o
9T GE&IT 19 AR 20 Yk TF d% 191 97 & | 3 %97 fou 78 8, {579 w +I
AIYF (A) T T 1 T (R) R Jifehd 191 7141 € | 59 931 % el IR 1=l 15T 7T Fls]
(A), (B), (C) 3K (D) § & FAF 7T |

(A)  ANFHI (A) 3R dh (R) SHT Tl & 3T deh (R), AT (A) it Tt e
FLATR |

(B) @Al (A) 3R @ (R) ST &&l &, Tq do (R), AR (A) T @&l
TEAT 7T AT 3 |

(C) AN (A) &l 8, W o (R) TAd 2 |
(D)  ARTHeA (A) TIid &, W] % (R) W1 2 |

— — —
19. g (A): aR |a x b |2+ |a.b|2=2567a0 |b| =8¢ @

|2 | =22
- -
% (R): sin2 0 +cos20=1a9 |a x b|=|a||b]sinb3K
- —
a.b =|a ||b]|cosoBl

20. IMHYT(A): HHTHx)=eXqUTg(x) =logx 2 1T (f+ g) x = eX + log x &, &l
f+g) HMITRE|

@ (R) : (f + g) 1 Il = (£) 31 i N (g) 1 Tid |
e @
59 GUS | 5 Hld oTg-I904 (VSA) TR % T &, Ior7H Tl & 2 A 6 |

21. f(x) = sin~! (= x2) T i J1d HifST |

22. (%) V2% Fumiier \eV2X i sraherst T HINT, x > 0 % foru |
AT

@) AQ @Y =(ypX &, g—z RIREINI
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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.

%

L o -
a xb |2+ |a.b|2=256and |b| =8, then

19. Assertion (A) : If |
@ |

Reason (R): sin20 +cos20 =1 and

— — — -
|2 xb|=|a||b|sin6anda.b =|a ||b | cos®.

20. Assertion (A): Let f(x) = eX and g(x) = log x. Then (f + g) x = eX + log x
where domain of (f + g) is R.

Reason (R): Dom(f + g) = Dom(f) N Dom(g).

SECTION B

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

21. Find the domain of f(x) = sin~! (— x2).

22. (a) Differentiate \/eﬁ with respect to e‘b—X for x > 0.
OR

(b) If x)Y=(y)%, then find 3_y

X

65/6/1 Page 13 of 23 P.T.O.
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23. x%mmaﬁﬁqﬁﬁ%@f(xhXjréll,x;t—l@a%inﬁawwwﬂw
X
2|

24, () affige A B H . & it b Ruferafiw g, a1 fig €, s we T
BA w f&urq &, w1 feurf |ieer 91 hifsiy Stelfsh BC = 3BA®l |

YT

@) @l T ofF e x, y 3 2 W G B WIH IR | AR T
IREATOT 5./3 SRR, @1 T A HIT |

A

25. FAERTHFEFIEE T =1 + ) - k) +A (31 — )@

A A ~ N\ A
T =41 -k +p @i +3k) TERaREsd ¥ |

Qug T

59 GUE H 6 TY-IHI (SA) TFR & J99 8, IS/H T & 3 3 & |

1 3 4 2
26. HMTA=| 4|dNMC=|12 16 8|3 3TYe ¢ | qI, 3TYE B 1d HIT,
~2 -6 -8 —4
Sga AB=C @I

27. (F) x HAUA y=sin~! (3x — 4x3) HT ATFhcAS! J1d HINT, Al x e [_%%}
2l
3reraT

2
(@) x hAMUy =cos! [1"‘2} T TS JTd T, ST x € (0, 1) T
+ X
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23. Determine the values of x for which f(x) = >— :
X +

, X # —1 is an increasing

or a decreasing function.

_)
24, (a) If 2 and b are position vectors of point A and point B

respectively, find the position vector of point C on BA produced
such that BC = 3BA.

OR

(b)  Vector T is inclined at equal angles to the three axes x, y and z. If

magnitude of T is 5v3 units, then find T,

o . - A A A A
25. Determine ifthelines r =(i + j — k)+A (31 — j) and

- AN A AN .
r =41 — k)+pn (21 +3k) intersect with each other.

SECTION C

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

1 3 4 2
26. lLetA=| 4|and C=|12 16 8 | be two matrices. Then, find the
-2 -6 -8 -4

matrix B if AB = C.

27. (a) Differentiate y = sin~! (3x — 4x3) w.r.t.x,ifx e {— % %}

OR

2

(b)  Differentiate y = cos™! [1
1+x

j with respect to x, when x € (0, 1).

65/6/1 Page 15 of 23 P.T.O.
@ #




28.

29.

30.

31.
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() Tk B TTHd GRS F IW (S1S) §9 THR M =red © {6 o el
2% +y = 41 F HTC T T, x, y € N | 36 T& & Hefel T Wi 7R qiEw
T SHIT | ST ST o g et Taqed, SHTHA STYaT EehiHe o | 31
ST 2hITSTT, foh oFIT IE Ueh ol Heiel € 377 e |
3TeraT

n—-1, Ifengqg?
@) amfsq%f(m:{nﬂ’ o o o

ST 3&d % £ : N — N, Sl N JTehd Sl al 9oy 8, Tohehl AT=amal
2l

Iaeh T T W T i, S8t 3839 el Z = (x + 4y) 1 (e et
2x +y >1000

x + 2y > 800

x,y2>0
o Sttd =TT AT R |
YT & T T = SR SHT3E 3R Z T FAdH HIF 1 hIfST |

@ fgPe, 4, D)@ XI5 = yl?’ = Z_‘96 & gt 1 Al |
AT
(@) e A, B st C ¥ Rufrafmaen 31 - § -2k, 1 +2f - k
st f 4 5] + 3k #1fig A T aeh i BC % wwiat v ¥ wfw s
SRIC( 1T GETHTOT T hITSTT |
e S41eh a1 Eaaal = GfHfedt I 3 11 1 9@ © | afe 3ash! wfife I H Terd == sht
TTRRrerar 0-03 o gfufe [T § e == <t Tilkiekdr 0-01 2, dF StiRiekar 31a shifsre fom
ARG
(1) I AEfe e = R e |
(i) ool U & |Hi  Tat =9 R g |
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28. (a) A student wants to pair up natural numbers in such a way that
they satisfy the equation 2x + y = 41, x, y € N. Find the domain
and range of the relation. Check if the relation thus formed is

reflexive, symmetric and transitive. Hence, state whether it is an
equivalence relation or not.

OR

(b) Show that the function f : N — N, where N is a set of natural
—1,ifni
numbers, given by f(n) = =5 1 1 .IS Vel s a bijection.
n +1, if nis odd

29. Consider the Linear Programming Problem, where the objective function
Z = (x + 4y) needs to be minimized subject to constraints

2x +y >1000
x + 2y > 800

X,y >0.

Draw a neat graph of the feasible region and find the minimum value
of Z.

30. (a) Find the distance of the point P(2, 4, —1) from the line
X+5 y+3 z-6
1 4 -9

OR
N
(b)  Let the position vectors of the points A, B and C be 3/i\ — 3\ -2k,

A A A A A A . .
1 +2j) — k and 1 +5j + 3k respectively. Find the vector and

cartesian equations of the line passing through A and parallel to
line BC.

31. A person is Head of two independent selection committees I and II. If the
probability of making a wrong selection in committee I is 0-03 and that in
committee II is 0-01, then find the probability that the person makes the
correct decision of selection :

(1) in both committees

(ii)  in only one committee

65/6/1 Page 17 of 23 P.T.O.
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THEUS T 4 TH-FHIT (LA) JFRF I8, (S8 IF & 5 3 8 |

32.

33.

34.

35.

65/6/1

&

(F) T RN ;

J‘ x2 +1
dx
(x—12% (x+3)

(@) U T HINT

/2

X
- dx
sinx + cosx

0

Th y=2+ |x+1| FH T ACE TAEC AR TUGheH o YA d T
y=2+ |x+ 1], x=—4, x =3 3Ny =0u R & F1 &%at F1d T |
(@)  aehd FHIEWT x2y dx — (x3 + y3) dy = 0 T & JT ShIToTT |

ST

@) ITFh GHERT (1 + x2) g_y + 2xy — 4x2 = ( & rifaes Rafd y(0) = 0%
X
Fiad & 91d I |

s cffe o adon 3 sifere for g, v X = 12 - 222 % e 1)

U0 H e g W T feig P(1, 6, 3) 1 Wiciforeat quor o i srar @ | Wiciforer foig o

frzien et foig P 3fit 3wreh wfdferesr 3 ofter <t gl wrr shifore |
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SECTION D

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

32. (a) Find :

J’ x2+1
dx
(x=12 (x+3)

OR
(b) Evaluate :
/2
j - % dx
sinX + CosX
0

33. Draw a rough sketch for the curve y =2 + |x + 1|. Using integration, find
the area of the region bounded by the curvey =2 + |x+1|,x=-4,x=3

and y = 0.

34. (a) Solve the differential equation : x2y dx — (x3 + y3) dy = 0.
OR

(b)  Solve the differential equation (1 + x2) g—y + 2xy — 4x2 = 0 subject
X

to initial condition y(0) = 0.

1-y 2z-4
-2 6

35. Let the polished side of the mirror be along the line % =

A point P(1, 6, 3), some distance away from the mirror, has its image
formed behind the mirror. Find the coordinates of the image point and

the distance between the point P and its image.

65/6/1 Page 19 of 23 P.T.O.
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3G GUE F 3 YIUT 37eqqT HTLTRA I3 8, IS8 JAF & 4 37F 8 |
Th{0T 3T&ggd — 1
36. o forameff G, Tl o &9 we o g Elied & fT S S @ | AR A 4 9,

3 ST 3 2 WS, T 60 TR T | TAT 3 2 U, 4 FHIUAT 3R 6 W, T 90 I
e | GH T T 70 H 6 U, 2 FHIUAT 3 3 W Tl |

SUGeFd FT oh AR W, FreAferiad St o 3o i :
(1)  TAF IE] T T J1d HA hl GHEAT I & FH 6 [T STT7IH GHIHLT
FHTSY 37 37h! T8 &9 AX = B H =<k hIfSrT |

(i) |A| 3 Hif TR gfE AR o = AL Ja e Eva 2 |

(iii) (F) FE9A, A AL 1 RIS 3R X F1d A o forw g ferfa |
HAAAT

(i) (@) A2 - 81, 5Tel I T deaweh T8 8, J1d hiTST |

Th0T g — 2

37.

i i b r.‘-:'_.:f'_._; e I T

fafsaa detE Y v HE SR F G 39 TRE AE Sirdt @ for a7 e i SEE +

|1 < o [ &7 2 |
UG YT ok HTER W, FferRad et & s i

(i) e iy o § e AR wiet o et fedd o s s gl (y) 1 AR
IR W ST (x) o TF H U<k hHITSTY | S8k FAATAT, Teh Y& gRT foh i 8
<@ T G BT o &% (A) % [T T ANARE, h T x & 9ar |
foReaw |
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SECTION E

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

Case Study -1

36. Three students, Neha, Rani and Sam go to a market to purchase
stationery items. Neha buys 4 pens, 3 notepads and 2 erasers and pays
¥ 60. Rani buys 2 pens, 4 notepads and 6 erasers for T 90. Sam pays T 70
for 6 pens, 2 notepads and 3 erasers.

Based upon the above information, answer the following questions :

(i) Form the equations required to solve the problem of finding the

price of each item, and express it in the matrix form AX = B. 1

(i) Find |A| and confirm if it is possible to find A~1. 1

(iii) (a) Find AL, if possible, and write the formula to find X. 2
OR

(iii) (b) Find A2 — 81, where I is an identity matrix. 2

Case Study - 2

317.

A ladder of fixed length ‘h’ is to be placed along the wall such that it is

free to move along the height of the wall.

Based upon the above information, answer the following questions :

1) Express the distance (y) between the wall and foot of the ladder in
terms of ‘h’ and height (x) on the wall at a certain instant. Also,
write an expression in terms of h and x for the area (A) of the right
triangle, as seen from the side by an observer. 1
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O R R o
(i) IR W FE (x) & TN, &A% (A) FT Thelsl Jd hIST 3T SHHT
shifcren foig i J1e shIfeT |
(iii) (F) INIFY ok Hifcreh Toig T, AHHIOT BT T &6 (A) HATRFHTH ST |
aTeraT

(i) (@) 3 5 m ol S =1 ure, ER it 3R 39 THR ©ier 57 @ ° F
gl (y) T AT 2 m/s &, T IR WIFE (x) Fohe T4 913 & e, 51
w1 e AN 3 m g ?

Th{0T 3TeqTA — 3

St TTToh TTHT Si< STeft Toh G, shefed diH TiATEd a1 A, B 3 C o WIEHH
Sl & Tk 3k AINYUT TSI S 6T AR shelet ShHRT: 5%, 4% SN 2% & |
STH! FET T, IHeh TH HIAT A 3 25% TEHM, ST B 6 35% THIEBM R 9 C
% 40% TIECHH T |

U S fth 36 o § U TACHIA Tlied 2 |
(i)  3E M s YUl g1 3! TTRIHAT J1d hifeT |

(i) € VYU WA, 39T B o ST SIS fohT ST T SR a1 8 2
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(i1) Find the derivative of the area (A) with respect to the height on the
wall (x), and find its critical point.

(iii) (a) Show that the area (A) of the right triangle is maximum at
the critical point.

OR

(iii)) (b) If the foot of the ladder whose length is 5 m, is being pulled
towards the wall such that the rate of decrease of distance
(y) is 2 m/s, then at what rate is the height on the wall
(x) increasing, when the foot of the ladder is 3 m away from
the wall ?

Case Study -3

38. A shop selling electronic items sells smartphones of only three reputed
companies A, B and C because chances of their manufacturing a defective
smartphone are only 5%, 4% and 2% respectively. In his inventory he has
25% smartphones from company A, 35% smartphones from company
B and 40% smartphones from company C.

A person buys a smartphone from this shop.
1) Find the probability that it was defective.

(i1) What is the probability that this defective smartphone was
manufactured by company B ?

65/6/1 Page 23 of 23
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(i)
(ii)
(i11)

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

(ix)

3O JV-UA 4 38 J¥H & | @t I3 AT 3 |

I8 Y99-9 UTer @Sl 4 [A91fSid 8 -, @7, 9T & |

QU & H Y3 &1 19 18 T sglascdid (MCQ) a1 I94 H&AT 19 T 20 37fHeFe T
T SMRT 1 3F F I8 |

Qe @ H Y9 G 21 € 25 9% 3A1d -390 (VSA) TFR & 2 3% & I8 |

WS T4 T GEIT 26 § 31 TF TH-IHIT (SA) THR & 3 37l & Jv7 3 |

TS ¥ 1 I3 G&IT 32 @ 35 7 a1e-3709 (LA) TPR P 5 3l & I 8 |

QUE T I I G&IT 36 8 38 T THUT 3¢9 TR 4 37 & Jo7 8 |

Y97 § G0y fashey 761 foar /o & | gEfy, @ve @ % 2 Y 4, @S T & 3 Tl H,
GUS T % 2 Y91 § a1 @S § & 2 Y 7 TRk faeheq &1 J1947 a1 T & |
Fepeic T YT AT 2 |

Eus ch

59 @S 1 glashedid 597 (MCQ) &, S/ edieh J97 1 HF H1 6 |

1.
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&

= fearm o Qi 2
P

(0, mf2)

(0, —/2)
vy
(A) y=tanlx&Hl (B) y =coseclx el
(C) y=cotlxal (D) y=seclx®l

f(x) = cos— 1 x + sin x AT AR :

(A) R B) 1,1
C)  [-1,1] D) ¢
Page 2 of 23




g O W

General Instructions :
Read the following instructions very carefully and strictly follow them :

(i)
(ii)
(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.

1.

3]

o2

65/7/1

The given graph illustrates :

Y
____________ LT R
X' > N
)
_______ o,-w2|
Y’
(A) y=tanlx (B) y=coseclx
(C) y=cotlx (D) y=seclx
Domain of f(x) = cos™! x + sin x is :
(A) R B) (1,1
C)  [-1,1] (D) ¢
Page 3 of 23 P.T.O.
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3. 3 x 3 F UH HWT AR hl Fcd HAT FoherT Bt ekl Sk wfaf® 2 ar V3
27
A 9 (B) 512
(C) 615 (D) 64
g3 0 0
4. EA=|0 V2 0 | BTH:
0 0 5
(A) A< AT (B) TcHHeh ATeTE
(C) I AR (D) HHHA AR
5. A HIC 3K AR A AXBFHTAY |A| =3 3R |B| =573, |2AB| 3
(A) 30 (B) 120
(C) 15 (D) 225
6. HFIA FIE3 FUH AHES AR |A| =58, |adj A| B
(A) b (B) 125
(C) 25 D) -5
2x -1 3x x+3 12
. = ar(x — :
! QT&{ 0 y2—1:| {0 35}%’ (x =) FAE S
(A) 23110 (B) —-23110
(C) 23a1-10 D) -—-231-10
1, Ife x<3
8. e f(x) = ax+b,m%r 3<x<5,
7, Ife 5<x
RAGAAR, M aMbhAAE :
(A) a=3, b=-8 (B) a=3, b=8
(C) a=-3, b=-8 (D) a=-3,b=8
9. ILfix)=-2x3% AL HIR:
(1) _of 1 (1) (1
w ) w el
(1) _gf 1 Iy g1
o -y o )ty
Page 4 of 23
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What is the total number of possible matrices of order 3 x 3 with each
entry as \/5 or 3 ?

A 9 (B) 512
(C) 615 (D) 64
B3 0 0
The matrix A=| 0 \/§ 0 |isa/an:
0 0 5
(A)  scalar matrix (B) identity matrix
(C)  null matrix (D) symmetric matrix
If A and B are two square matrices each of order 3 with |A| = 3 and
|B| =5, then |2AB] is:
(A) 30 (B) 120
(C) 15 (D) 225
Let A be a square matrix of order 3. If |A| =5, then |adj A| is:
(A) 5 (B) 125
(C) 25 (D) -5
2x—-1 3x
3 12
If = [X K } , then the value of (x —y) is :
0 y2 _1 0 35
(A) 2o0r10 (B) —2o0r10
(C) 2o0r-10 (D) —-2o0r-10
1, if x<3
If filx) = Jax+b, if 3<x<5 is continuous in R, then the values of

7, if b5<x

aandb are :
(A) a=3,b=-8 (B) a=3, b=8
(C) a=-3, b=-8 (D) a=-3,b=8

If f(x) = — 2x8, then the correct statement is :

R B

Page 5 of 23 P.T.O.
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10. wﬁwﬁawwﬁaﬁqﬁawg@x+1)%laﬁx=lé,wx%wﬁaaﬁ:
AT o TNEdT hl e 2 :

(A) 225m (B) 300n
(C) 375n (D) 125=n

11. IR f:R > R, f(x) = 2x — sin x ERT NG B &, a1 £ :

(A) T SHHM BT & (B) U JUAE ®a 2
(®) wsﬁﬁm&x=gwé (D) =T 3FaH, x =0 W
e910gx _ eSlogx
12. j Flogx _ 5 log s dx ST E
2
(A) x+C (B) ?+C
(C) I+C (D) ?+C

13. oM f(x) & fofg, FefaRaa T @ wi-ar ot ® 2
b b
(A) jf(x)dx = jf(a+b—x)dx

a

a
(B) jf(x)dx:o,zr%f@wwq%
—a
f(x)dx = ij(x) dx , afe £ o foom e
0

(®)

m'—'m

f(x)dx = J‘f(x) dx — Jf(2a+x) dx
0

(D)

O'—;m
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11.

12.

13.
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A spherical ball has a variable diameter g(Sx + 1). The rate of change of

its volume w.r.t. X, whenx =1, is :
(A) 2257n (B) 300n
(C) 375m (D)  125=%

If f:R — R is defined as f(x) = 2x — sin x, then fis:

(A) adecreasing function (B) an increasing function

(C) maximum at x = g (D) maximumatx=0

e910gx _ e810gx
j dx is equal to :

e6 logx e5 log x

2
(A x+C (B) X? +C
X4 X3

For a function f(x), which of the following holds true ?
b b

(A) jf(x)dx = jf(a+b—x)dx

a

a
(B) j f(x)dx =0, if fis an even function

—a

a a
(©) j f(x)dx =2 jf(x) dx , if fis an odd function
—a 0
2a a
(D) jf(x)dx = J.f(x)dx —If(2a+x)dx
0 0
Page 7 of 23 P.T.O.




14.

15.

16.

17.

18.
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R e

4 %%
1 1 .
(A) 5 cos— (eX) + C (B) 2 sin~ (eX) + C
X X
() % +C (D) sin~1 (%J +C

Teh ST SR o Teh T & o R oeh TRl shi Ueh GEIX o HHICR siTer sh SITE ahidT
t ) af wr wl owRw 31 +15) +6k ¥ omRwW o gEh wEh @l
21 +10] + 2k ¥ omRmrd, daF A

(A) 6 B) 1

afe frel T afell A B F W |2 + b | = |2 — b | & d &few

2 AR D

(A) oad afeer § (B) U HL % HHI=H &
(C) wEFARTE (D) wE@afers

IR P(A) = % P(B) = g 3 P(ANB) = %%,eﬁ P(A|B)%:
@ 2 ® >

© ™

T THehT ISTAT ST & 3R 52 T 1 3781 qLE ¥ e g8 T8l # § Agoadl Th
T ferehTeT SiTaT 2 | foreres W e 3 et @ ARt et ua 31 ot TRk @

2 3

A — B) —

(A) 13 (B) 56

19 3

C — D =

(®) 96 (D) 13
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15.

16.

17.

18.
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3

2

R e

eX
J‘— dx is equal to:
4

. er
1 1 1 . 4
(A) 5 cos™ (eX) + C (B) 2 sin™ (eX) + C
(C) 5 +C (D) sin (2] +C

A student tries to tie ropes, parallel to each other from one end of the

AN
wall to the other. If one rope is along the vector 3/i\ + 153'\ + 6 k and the

A A A
other is along the vector 21 + 10j + Ak, then the value of A is :

(A) 6 (B) 1
1
C — D) 4
(C) 1 (D)
If |E) + D | = |§) -7 | for any two vectors, then vectors 2 and B
are :
(A)  orthogonal vectors (B) parallel to each other
(C)  unit vectors (D) collinear vectors

If P(A) = % P(B) = g and P(A N B) = %, then P(A | B) is:
(A) (B)

(®) (D)

N x g|o
Ol = x|

A coin is tossed and a card is selected at random from a well shuffled
pack of 52 playing cards. The probability of getting head on the coin and
a face card from the pack is :

2 3

A B —

(&) 13 ®) 26

19 3

C D) —

(®) 26 (D) 13
Page 9 of 23 P.T.O.




X 3 X
99 G&IT 19 3K 20 35w U5 de i g9 & | & %97 faw v & o uw &)
3719 (A) L1 TEL 1 o (R) GRT e Tohall 7301 € | §9 %41 % Hel St 1<l 19T 7T HIs]
(A), (B), (C) 3R (D) 4 & T SIforT |

(A)  ANFHI (A) 3R dh (R) ST Tl & 3T deh (R), AR (A) it Tt e
FATR |

(B) 3Mmhed (A) 3N T (R) I €& &, Tq doh (R), AT (A) i &=l
TR 781 FAAT S |

(C) AR (A) WEl &, T o (R) T 2 |
(D)  ARTH (A) 7T &, ] @ (R) T&T 2 |

o1
19. s A): f= 3% 0 X0 L 0 wHad
0 , x=0
%+ (R): ST x — 0, sinl,—1aﬁr1asaﬁ%r@¢&iﬁ?rm%|
X
20. HAWHIT (A):  sec] {g} o HHI 31 §=ad U o (I) T 2 |
T (R): secl x TNINAE, x e R— (-1, 1) & o |
CLERC)

54 QU H 5 37fd -3 (VSA) TR % 24 8, IS8 Jed% o 2 3F & |

21. 9ifd f: A > B, f(x)=X_2 S TNd %o §, 58T A = R — {38} 3R

X_

B = R — {1}. B & Teheh!-3TT=@1e] Bl T ==t ShifSlU |

22, 3IRA-= {_21 ﬂ g, dreumsufr A2 - 4A + 71 =0.
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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.

19.

20.

(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.

.1
xsin— , x#0

Assertion (A) : f(x) = X is continuous at x = 0.
0 , x=0
Reason (R): When x — 0, sin 1 is a finite value between — 1 and 1.
X

Assertion (A) : Set of values of sec™! [@j 1s a null set.

Reason (R):  sec™!xis defined for x e R — (-1, 1).

SECTION B

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

each.

21.

22.

oo

o2

65/7/1

X—2

Let f: A — B be defined by f(x) = , where A=R-{3}and B=R - {1}.

X_

Discuss the bijectivity of the function.

2

3
If A= { 2} , then show that AZ—4A + 71=0.
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23.

24.

25.

g O W

() x % 9, [5—5J o1 SR hITSTT |

X

AT
Q) EI'F<41'—2X2—5xy+y3=76%,?‘ﬁg—y J1a ShifsTT |
X

Ueh {geh TUTHT T 8, 3239 %ol Z = bx + 4y il [HHfdRad sqaidt & sfarta
AfRRAH RO FATR

3x+y<6, x<1, x,y>0
59 (Raeh TUTHA G Sl U T 55h hISIY ST G &1 hl BIAT(hd Floh 6
eI forrgal sh 3ifehet shifery |

() 10 HM ScTeR ol Tafed okl T § | 39 € 31 31 0° ¥, o &l 1’ |, IR h
‘Y T N TF A 3 Y Falga frr mr ® ot S g @ | 3 X
ST I ToAdt TS EEAT hl ST &, T X T TTRIehaT sied fIRaq 3 38ehT

T Yiehfeld hifsig |

JTAAT
(@) 8000 ATHAT o T Tia W, 3000 Tk HTH HH o foTT Mg & AL ST & 3TN
g 7 4000 Rt & | 57 = ° | 309 7T % STet 1 HA o fofw STt ¥ |
Teh fh i ATgodl AT SITT & | <7 7T feh, AT Al Ueh Sl @ A1 7M1 § A1eT
STTehT ShTH T ITAT Ueh S ord &, SEeh! UTTIehdl T & 2

Qug T

59 GUE H 6 T-IHI (SA) THR % T4 8, S8 JI% % 3 HF 3 |

26.

65/7/1

&

(F) MU HRf: R > R, f(x) = 4x3 — 5, V x e R R INATIYG et Teheh! 3T
ATBEF T |
arera

(@) HMT R, YTehd GEATAT & g=ad N, Teh Heitl 36 YehR TIATIoA 8
R=1{x,y): XyWWﬁ'@TWﬁé, x,y € N}
T ShITTC fof T Wi R U ot €ed 2 |
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23. (a) Differentiate {5—5J with respect to x.
X

OR

(b) If —2x2 —5xy + y3 = 76, then find 3_y :

X

24. In a Linear Programming Problem, the objective function Z = 5x + 4y needs
to be maximised under constraints 3x + y < 6, x <1, x,y > 0. Express the
LPP on the graph and shade the feasible region and mark the corner points.

25. (a) 10 identical blocks are marked with ‘0’ on two of them, ‘1’ on three
of them, 2’ on four of them and ‘3’ on one of them and put in a box.
If X denotes the number written on the block, then write the

probability distribution of X and calculate its mean.

OR

(b)  In a village of 8000 people, 3000 go out of the village to work and
4000 are women. It is noted that 30% of women go out of the
village to work. What is the probability that a randomly chosen
individual is either a woman or a person working outside the

village ?

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

26. (a) Show that the function f: R — R defined by f(x) = 4x3 — 5, V¥ x € R is

one-one and onto.

OR

(b) Let R be a relation defined on a set N of natural numbers such that
R = {(x, y) : xy is a square of a natural number, x, y € N}. Determine

if the relation R is an equivalence relation.

65/7/1 Page 13 of 23 P.T.O.
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27.

28.

29.

30.

31.

65/7/1

RO K
(&) AHANCRE 2x + 5y — 1 = 0 3T 3x + 2y — 7 = 0 & {@137l o Gfiehor f&fud
Td & For o =fifeat Sie ot =it w1 8 | S1rege fafer &, 39 =fifedt o et vt
dlﬂl@HlHlfﬁ&f&ﬂldWl
JrraT

(@) fo7 I W Tk gHMER 50 W {95, 60 wifdes foF it 35 Tiorq =l Tedsh
ST & 3 fo 1T X o1 40 THre fors, 45 witfden fomm 3fit 50 Tivrd sht gedeh
ST & | Afe 3 &R 1 TR Jod Sid T £ 150 (WRH fag™), € 175
(¥R forTT) 3 180 (TTOTT) B, T ST foIfer o ST & &1 foi sht et forshl
A ShITSTT | AT 37 G TETshi T el 563 Hed T 35,000 €, 1 a1 fa b forshi o6
e foRaT AT AT 2

X H AN y = \/log{sin[é—l]} T ITThHTH hITeTT |

289 TUH%A STt UTeHsh qUItehl & &+t M § § J1d shfSC foh ST wearett & ford

I T AR FoT A ¢ |

gk T TR H I FeH Z = 18x + 10y T =AdH 0H,
e Sraqe

4x +y > 20

2x + 3y > 30

x,y2>0

o Fdqiid Fid hIfST |

@ aRw b =21 -4] +5k a3 T =al —2f —3k FAHAH
T AR 3 |, AR & = i
Fa HiT |

AYAT
@) FrecTiae wEre o st =gaw gl F1d sy ;

A A A A A
-j+3k)+A(i -2 +3k)

N A A N
+4k)+pn@Bi -6 +9k)

AN
—§ + 2k T ARTPAEA 13| A FT AN
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27. (a) Let2x+5y—-1=0and3x+ 2y — 7 =0 represent the equations of

two lines on which the ants are moving on the ground. Using
matrix method, find a point common to the paths of the ants.

OR

(b) A shopkeeper sells 50 Chemistry, 60 Physics and 35 Maths books
on day I and sells 40 Chemistry, 45 Physics and 50 Maths books on
day II. If the selling price for each such subject book is T 150
(Chemistry), ¥ 175 (Physics) and T 180 (Maths), then find his total
sale in two days, using matrix method. If cost price of all the books
together is T 35,000, what profit did he earn after the sale of two
days ?

3
28. Differentiate y = \/log {sin [% - 1]} with respect to x.

29. Amongst all pairs of positive integers with product as 289, find which of
the two numbers add up to the least.

30. In the Linear Programming Problem for objective function Z = 18x + 10y
subject to constraints

4x +y > 20
2x + 3y > 30
x,y=>0

find the minimum value of Z.

A A A
31. (a) The scalar product of the vector =1 - j + 2k with a unit vector

S S S, I T S
along sum of vectors b =2i —4j +5k and ¢ =ii —2j -3k is
equal to 1. Find the value of A.

OR
(b)  Find the shortest distance between the lines :
- AA " A A a
r =21 -j +3k)+A(i -2 +3k)
- A 2 A A n
r =(1 +4k)+pu@Bi -6j +9k).
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Qs ¥

TGS T 4 3T (LA) TFR F I8, [0 IedFh & 5 HF 8 |

32. (%) TAHINT:

X2 +1 d
2 2 X
x“+2)(2x°+1)

AT

(@) T T IS ;

T

J' xtanx dx

secx + tan x
0

33. UH Ul 8 cm Fream areft s g B o Y 0 v Eieft W ¥ s w9 |
S eI 29 =Rl =R GH wrqien o forisra fomam A ur fob go-feig o 7o aredt
GUT x-3787 T G G % T qrrad foem | g & T HIT W FH T ¢ |
GUTSRT fafr o SRIRT §, Teet SIqie |, x-3787, Tl a1 JaThi HST o I & qies,

&5 T ST JTd ShIfSTT |

34. Wﬂwg—y =cosx—2yﬁ8€f?ﬁﬁml
b'¢

35. (%) %@n2"6*4:3"2“1:‘2256m@%@Qmaﬁﬁqﬁﬁgm,z,s)ﬁ

3J2 A mR|

AT

Y= 2225 fig (-1, 5, 2) T vl i i | e e
ff wll%igﬁmvlﬁ Tl TGS hl TFITS T ShifoIU |
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SECTION D

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

32. (a) Find:

X2 +1 d
2 2 X
x“+2)(2x°+1)

OR

(b) Evaluate :

T

J‘ xtanx dx

secx + tan x
0

33. A woman discovered a scratch along a straight line on a circular table top

of radius 8 cm. She divided the table top into 4 equal quadrants and

discovered the scratch passing through the origin inclined at an angle g

anticlockwise along the positive direction of x-axis. Find the area of the

region enclosed by the x-axis, the scratch and the circular table top in the

first quadrant, using integration.

34. Solve the differential equation dy = cos X — 2y.

dx

2x+4 y+1 —-2z2+6

35. (a) Find the point Q on the line 5 1

of 342 from the point P(1, 2, 3).
OR

(b) Find the image of the point (-1,5,2) in the
2x -4y 2—-1z

2 2
the points (given point and the image point).

65/7/1 Page 17 of 23
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Qg s

TYGUE T 3 JH{UT ST INITRAJHH & S8 dh F 4 37F 8 |

Th{0T g — 1

36. o i A, B 3R C 31U 7idsd T UG & [of¢ T & GHT H T & ¥IW O ¥ i+
STAT-37eAT fogmedt # fererd € | @ Oie Tid W Fishetd € ST aT #d & f6 A 3R B
IO T W I o S1e C § IHeh Yol 1ided w fiieil, AW C 3R B & C o
F: OA= 2, OB= b 3 0C=52—2b T TR hT SO0 T g |

C
ST T o TR W, FfaRad st & sw &

()  wsifera wfaen o wrer 3eht wgof wifer e it wme o fore fa e o r qu
it |

(i) gRw AC @ BC g iR
Gi) F) IR .D =1, OFAR D 1 km IOFTBRF 2 km &, @
OA i OB 3 <1 3 101 1 1 FIRAT | |2 x b | g hii

HAAT

Gi) @) TR a=21 -] +4kan B = — k 2, & wF umw g S
+B) 3 (2 — D)3 F oTrerad &), J1d HIRT |
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SECTION E

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

36.

3

2

65/7/1

Case Study -1

Three friends A, B and C move out from the same location O at the same
time in three different directions to reach their destinations. They move
out on straight paths and decide that A and B after reaching their
destinations will meet up with C at his predecided destination, following
—>

straight paths from A to C and B to C in such a way that OA = ?,
P 2 > o7 :

OB = b and OC =5a —2b respectively.

B

Based upon the above information, answer the following questions :

(i) Complete the given figure to explain their entire movement plan
along the respective vectors.

—> —>
(i1)) Find vectors AC and BC.
(i) (a) If 2.0 = 1, distance of O to A is 1 km and that from O to B

—> —>
is 2 km, then find the angle between OA and OB. Also, find

|5> X B) | .
OR
N N
Gii) () Ifa=2i-3+4kand b = ; — k, then find a unit vector

2
-5 o
a —b

).

perpendicular to (? + ﬁ) and (

Page 19 of 23 P.T.O.
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g O W

Th{0T &g — 2

YL T HIHT, TR 5T e STt 39 YaTed & S SHeadTa ohl SToRAT o w1 § gl

A SIS T T FHHL o qIIHTE 9T I1180d &1 ST 2 |

(SITERR-SATRR 3hT YL 2T TMera)

Teh ST L Soeie FSTeeht rarrs SHeh! FBISa (r) o SRISR €, &l o ©Ueh § 3T W

i 2 STt 7, e 6ok AT § St 1 T 36k Fct IE &G o FHATA
TIdT 8 | 39 Toh 3Teehcd TR % = kS B, STel V 31, S U8 & ® 3R
TRt H R |

SRIh AT o SR 9, Feferfiad et o 3T aifo ;

(1)

(i1)

(iii)

(iii)

feu U S1areher TRt 1 TS o o1 1 ShiTSIT |

o U STahd GHIROT H V = nrd3 qUT S = 2nr2 99 W 3Teehal GHIHT
%:%k TH BT & | 39 3Taehd HHIHWT &l 8 shitorg, fear mm g foh
r(0) = 5 mm.

@F) AGTZRA TRt = 1 9 Wr = 3 mm g, A k FT HH J1d ST |
3d: r = 0 mm o IT t T HIT |

AT

@) AT g it =19 Wr = 1 mm ?, d@ k T 9 J1d HIT |
HAd: r = Omm%%ﬂtﬂﬁ‘ﬁﬁml
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Case Study - 2

37. Camphor is a waxy, colourless solid with strong aroma that evaporates

through the process of sublimation, if left in the open at room temperature.

- 4 .

(Cylindrical-shaped Camphor tablets)

A cylindrical camphor tablet whose height is equal to its radius (r)

evaporates when exposed to air such that the rate of reduction of its

volume is proportional to its total surface area. Thus, v = kS is the

dt

differential equation, where V is the volume, S is the surface area and

t is the time in hours.

Based upon the above information, answer the following questions :

(1) Write the order and degree of the given differential equation. 1

(ii)  Substituting V = nr3 and S = 2nr?, we get the differential equation
dr = gk. Solve it, given that r(0) = 5 mm. 1

dt 3

(i) (a) Ifitis given that r = 3 mm when t = 1 hour, find the value of

k. Hence, find t for r = 0 mm. 2
OR

(iii) (b) Ifitis given that r = 1 mm when t = 1 hour, find the value of
k. Hence, find t for r = 0 mm. 2
65/7/1 Page 21 of 23 P.T.O.
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ThI0T ST — 3

38. U IrTuarel ¥ fafia fafereat Siter o aftommd o AT W, I8 9T T foR 1000 ST |
H 700 SFA T &, 200 T TATE S ST T&T ST 100 T T16 e @ o |

TET Ay 3 SR AT A,
A, : 3T ST a1 A,
A Ay UF QI A AN |
Teh HRMRT o R, ST | dT =Tl & foh 20 Ay, A, 3T Ag o AT et sitTier §
ek T Shl EWTET FAST: 25%, 35% X 50% T |

SUh G o ATIR W, A TRad et o S i

(i) U Ak ol SId ATGeSAT shi AT & | T Afh oh STHRT o TUeh T A i
TRreRdT ferat @ 2

(i)  faom w2 o @re =afeh ffmrt & wueh o T o1 2, o 38 ufe o At A, |
ST T TTRIehdT T & 2
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Case Study -3

38. Based upon the results of regular medical check-ups in a hospital, it was
found that out of 1000 people, 700 were very healthy, 200 maintained
average health and 100 had a poor health record.

Let Ay :People with good health,
A, : People with average health,
and  Ag: People with poor health.

During a pandemic, the data expressed that the chances of people
contracting the disease from category A;, Ay and Ag are 25%, 35% and
50%, respectively.

Based upon the above information, answer the following questions :

(i) A person was tested randomly. What is the probability that he/she
has contracted the disease ?

(i1)  Given that the person has not contracted the disease, what is the
probability that the person is from category A, ?

65/7/1 Page 23 of 23

oo

o2




