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General Instructions :

Read the following instructions very carefully and strictly follow them :

(i)
(i)
(iii)
(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.

in O 0 ,
1. If A= S C?S and A + A" =1, then 0 is equal to :
—cosO sin6
A 0 B) =
(A) (B) 5
T
C = D
©) 3 D) =
2. If A is a symmetric matrix, then for any matrix B of order same as A,
BAB' is a/an :
(A) Skew symmetric matrix (B) Identity matrix
(C)  Symmetric matrix (D) Null matrix
65/5/12 * 3 P.T.O.
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3. mmA:F)_S ﬂaw3=[*30 1%WﬁA+B+C=OiﬁaW§

1 O 2 2 4 0
C®:
-3 -3 5 3 3 5]
(A) (B)
3 4 2 -3 -4 -2]
3 3 -5 (-3 -3 5]
(©) (D)
-3 -4 -2 3 4 2

4. i Pl wedi % fou, frafafa § & SR ger wre awEr we
gftafyd 787 € 2
(A) tan_l:Ra[—g, g]
B) secl:R-(-1, 1)—>[0,n]—{%

(€ cot:R—(0,m)

-1 T 7
(D) cosec :R-(-1,1)> |—-=, =
{ 2" 2
X2—4X—5
—, x# -1
5. FRflx)= x+1
k7 X:—l

x=—1 WUEHHITFAT S, AR FIAFS

(A) oIS ITEdTash O (B) 6
< -1 (D) -6
6. AT A TF FHAUNY AT 8, Al IR H & hi7-81 6 737 ¢ ?
(A)  adj A SR 2 B) (adjA)!=(adjA ™

(C) |A|#0 (D) A lwraaa?
65/512 * 4 .
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0 -3 4] -3 01
3. Let A = and B = .IfA+ B+ C =0, then matrix C
1 0 2] 2 0
is :
-3 -3 5] 3 3 5]
(A) (B)
3 4 2 -3 -4 -2
3 3 -5 -3 -3 -5]
C D
© -3 -4 —2} D) | 3 4 2]
4. For the inverse trigonometric functions, which of the following Principal
Value Branch is not correctly defined ?
(A) tan"':R > |— E, E]
2" 2
(B) sec':R-(-1,1)— [0, n] — {%}
(C) ot :R—>(0,7)
(D) cosec 1 R — (-1,1) > —E, I
[ 2° 2
x? _4x—5
— x# -1
5. Iffw =4 X*+!
k, x= -1
is continuous at x = —1, then the value of k is :
(A)  Any real value (B) 6
© -1 (D) -6
6. If A is a non-singular matrix, then which of the following is not true ?
(A)  adj A is singular B) (adjA)!=(adjA ™))
(C)  |A|#0 (D) A lexists
65/5/2 * 5 P.T.O.
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7. BEf(x) = (x — 2)% + 5 %1 30 [ 3, 2] B e g o #
A -3 B) 2
C) 5 (D) 30

8.  Ife A ABC v 3§ A3, 1), B(— 2, 1) @1 C(0, k) &, 1 &%t 5 11 Sehls 2, T

fER TR
A 3,1 B -1,3
) -1,2 (D) 0,2
9. cos ! S X+CosX , “Texc EWX%W&TW%:
J2 4 4
A -1 B) 1
C E D) T
(C) (D) 1
10. f/l COS 2X 4+ TR
1+ cos 2x
10g|sec x |[+C (B) log |cosx|+C
(C) log |1+cos2x|+C (D) log |secx|+C
1
11. J L gx #ramd.
3x—4
0
@A) Lloga B) - log4
3 %8 3 %8
(C) log(-4) (D) log4
12. W@W%:e“‘ywmwéz
X
A) 37 =e*4C B) log(3x—y)=C
©) X V=C D) —e +3e3*=C

65/5/2 * 6 []
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7. Absolute minimum value of f(x) = (x — 2)2 + 5 in the interval [-3, 2] is :
A -3 B) 2
C) 5 (D) 30
8. If the area of A ABC with vertices A3, 1), B(-2, 1) and C(0, k) is
5 8q. units, then values of k are :
< -1,2 (D) 0,2
9. Derivative of cos ® |ZRXFC0SX , T ox< T with respect to x is :
N 4 4
A -1 B 1
C T D -
(©) 1 (D) 1
10. j /ﬂ dx is equal to:
1+ cos 2x
(A) 10g|sec2x|+C (B) log |cosx|+C
(C) log |1+cos2x|+C (D) log |secx|+C
1
11. The value of I 1 dx is:
3x—4
0
1 1
A — log 4 B) — = log4
(A) 5 log (B) 3 08
(C) log(-4) (D) log4
12. The general solution for the differential equation % =3 Vs
X
A)  3eV=e*+C (B) log(3x—y)=C
©) XY= (D) —e +3e*=C
65/5/2 * 7 P.T.O.
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a2 ?
13.  3T9ehl GHE —52' -1- (d—gj H P AR

dx
(A) wIfe=3,9d =3 (B) Hifc=2, 91 =2
(C) =fie=3,9d=2 (D) Hfc=29@=1

14. U <2} T TS h T Yie W Ok el @ § O g e o @ e aefie
y = 2x — 4 §T 9e © | <& gR1 7 FoRT ¢ I8 T &het ST y-3787, x-T qolx = 1
WW%,%:

(A) 1Tl TER (B) 3o ghre
(C) 2aigwE (D) 4373

15. @ fsg (24, n) FRafrafe p” w@yErR e | D |=25 3 A nFARE:
(A) +49 B) =£5

(C) =1 D) =7

16. Y =l & UF ™ g S g & & wEE §g (0, 0), (0, 40),
(20, 40), (60, 20) TAT (60, 0) & | AT LPP T 33T ®eid Z = 4x + 3y 8, I 34

ARFAT AR
(A) 200 (B) 300
(C) 240 (D) 120

17. =R 3P(A) = P(B) = 5aaTP(A|B) 2 2 APAUB)Z:

(A) (B)

= ot w
o | o |
Do Ot =

(&) (D)

65/5/2 * 8 []
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. . . dzy d3y .
13. The order and degree of differential equation —5 = 1- —g | is:
dx dx
(A)  Order = 3, Degree = 3 (B) Order = 2, Degree = 2
(C)  Order = 3, Degree = 2 (D) Order = 2, Degree = 1
14. An ant is observed crawling on a sheet of paper along a straight line
given by equation y = 2x — 4. Area of the surface covered by the ant
bounded by y-axis, x-axis and x = 1 is :
(A) 1sq.unit (B) 3 sq. units
(C)  2sq. units (D) 4 sq. units
15. If position vector 5) of a point (24, n) is such that | 5) | = 25, then the
value of n is :
(A) +49 B) £5
) =1 (D) =7
16. The corner points of the feasible region determined by the system of
linear constraints are (0, 0), (0, 40), (20, 40) (60, 20) and (60, 0). If the
objective function of an LPP is Z = 4x + 3y, then the maximum value is :
(A) 200 (B) 300
(C) 240 (D) 120
17. If 3P(A)=PB) = % and P(A|B) = g, then P(AUB) is :
3 1
A — B =
(A) 5 (B) 5
2 2
C — D Z
(C) 15 (D) s
65/5/2 * 9 P.T.O.
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18. aRERw a4 =31+2] +ak e b=2i-4] + 5k, vk < % i
TR TR T L S |1eH ol A Rged ohT Fequr i &, AT A FTAF 2 -

5

A 1 (B) 0]
2

(®) 5 (D) 0

¥ G 19 3R 20 9 T 7o ST4TRA T 8 | 51 Fo 19T 717 & 1570 Ta &1 S
(A) T91 T8 ! d% (R) SR Ao 15631 771 € | §7 991 % Wl I 1=l 1a€ 7¢ Hlel (A), (B),

(C) 3R (D) 4 & gAa 31T |
(A)  firRed (A) 3R T (R) SH1 @&t € it deh (R), AR (A) i Tt =g
FATR |
(B) ke (A) 3R T (R) SHI W&l &, W T (R), AR (A) hiT |t
AT T&T AT 2 |

(C)  HAMEHI (A) HEl &, T doh (R) A 2 |
(D) AT (A) T &, 9] deh (R) T=1 € |

19.  AWFIT (A): W= {1, 2, 3} W RTINS Hefer
R=1{(1,1),(1,2),(2,1),(2,2),3,3)} @g@mﬁﬁa%l

b (R) : Te |l SiT TIqed, HHIHA T HohHe 8, I8 U qoddl §ed 8T & |

20. FMWHIT(A): LPP :Z = x + 2y i FAdHIHON HAT, U4l 2x + y > 3,
X +2y > 6, x,y > 0% ald, /= i | *ad Z saffid
&9 Y Ik fofgell o ST € | GETA & % i fsig (0, 3)
(6,0) %1

& (R): afe 31 kit foigeTl ot 3evd e 1 HH =<[HaH A1 HATGT 8, I
forgat =1 eI aTet Ten-ie o Sedsh foig T QT = | STl
2|
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- A A A —> A A A
18. If vectors a =3i+ 2j + Ak and b=2i-4j + 5k, represent the two
strips of the Red Cross sign placed outside a doctor’s clinic, then the

value of L is :

5
A 1 (B) 5

2
(C) 5 (D) 0

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): A relation R on the set {1, 2, 3} defined as
R = {1, 1), 1, 2), (2, 1), (2, 2), (3, 3)} is an equivalence
relation.

Reason (R): A relation that is reflexive, symmetric and transitive is an

equivalence relation.

20. Assertion (A) : Consider a Linear Programming Problem with minimise
Z = x + 2y subject to constraints 2x + y > 3, x + 2y > 6,
X, y > 0 which gives minimum Z at infinitely many points.
The corner points of feasible region are (0, 3) and (6, 0).

Reason (R): If two corner points produce the same minimum value of
the objective function, then every point on the line
segment joining the points will give the same minimum

value.
65/5/2 * 11 P.T.O.
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54 GUS H 3fd <Tg-IHI (VSA) YR & 5 I3 &, IS8 Jedoh o 2 31 6 |
21. sin {cos_1 cos [%H EETﬂFfSlTH‘eﬁﬁlEI

22. (%) o= mulwEt ww wfmt 2= 2f 3] +k, b=4] -2k @
T=31 + 2k f Rem F e MEME | 4 F AE AW FI@ AR ATl
@+ Ab FUT ¢ HewEaa|
AT
@) aﬁA,BWCHﬁ?WﬁEEW%%A_B):€+23—QW
AC =28-35 % 7 g ABC 7 e ifer |

23.  IE STAT F1d I F/RE f(x) = 5552 — 3x72, x > 0 FHAFR |

24,  FreAfARead Wt o g o siter 1 hIv F1d HIf ;

Xx—2 y+5 1-z
3 2 -6

LRI

25. (%) x log x & GUE x* T el HINT |
AUAT
2
Q) zI'FG’y=Pcosux+Qsinux%,Fiaf‘di"l'i's'llr1%53—}27+u2y=0.
X

65/5/2 * 12 []
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SECTION B

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

21. Evaluate sin {cos_1 cos [%H

22. (a) Three honey bees were found flying along the vectors
- A /\ A —> /\ N - A N .
a=21-3j+k, b=4j —2k and c¢ =3i + 2k respectively.

_)
Find the value of A such that the path for g)+ A b is perpendicular to

RN
Cc .

OR
(by If A, B and C be three non-collinear points such that
—> A A A —> A A
AB =i +2j — k and AC =2i-3j, then find the area of A ABC.

32 _ 3 52

23. Determine the interval(s) in which f(x) = 5 , X > 0 is increasing.

24. Find the angle between the following pair of lines :

x—2 y+5 _ 1-2z and

25. (a) Differentiate x* with respect to x log x.

OR

2
(b) Ify=Pcosux+ Q sin ux, show that %y + uzy =0.

dx?

65/5/2 * 13 P.T.O.
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Qug T

59 GUS H T9-3719 (SA) R % 6 37 &, S0 I % 3 3% & |

26. TF Uqcl U1 HT TR IR qo ATHR H & T T FH T I FI INerE &6
THEHH S Y T & | SRS foh kT T o e shi &€ g6eh! B o ekl
B2 |

27. % g0 FAAfariad e o g9 &1 gd 31 hifse
T

2x +y <1000
x +y <800
x,y>0

¥ siata Z = %ﬂ% 7 sTfrmafiET AR |

28.  3fahA GHIHU y dx + (x — y°) dy = 0 o1 & J1d ShIT |

29. (%) FAHINT :

X —sinx
j dx
1—cosx

SreraT
@) | I R

; 1

— dx
-([\/x2+2x+3

30. (F) Uk U I 3BT TR | et et w femm fifste
A={1,2,5),B=1{3,5},C=1(2,3,4,5)
314 e 3 il
(i) P(A|C)dT P(C|A)
(ii) P(AN B|C)TAMPA U B|C)
AT

65/5/2 * 14 []
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SECTION C

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

26. A thin metallic wire in the shape of a circular ring has its enclosed area
increasing at a uniform rate when heated. Show that the rate of change of
circumference varies inversely as the radius.

27.  Solve the following Linear Programming Problem graphically :

Maximize Z = 2—X + 3_y
5 10

subject to constraints
2x + y <1000
x +y <800
x,y>0.

28. Solve the differential equation y dx + (x — y3) dy = 0.

29. (a) Find :

J‘X—sinx dx
1—cosx
OR

(b) Evaluate :

2
J.Z; dx
o VX +2x+3
30. (a) Adieisrolled. Consider events :

A=1{1,2,5},B={3,5},C=1{2, 3,4, 5}

and hence find :

(1) P(A|C)and P(C|A)

(i) P(AN B|C) and P(A U B|C)

OR

65/5/2 * 15 P.T.O.
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(@) Ukfssad T 1Y 6 qF G 6 FHIE = | Uah faremeff ol fesd T & uap-uah ohieh
Yoo Tfed a1 e [HehTa 99T 37 W 3ifehd =ameTl &l 9ie & o o
el T | HHT 4T Sl I IS GEATAT SRl TNThST 10 3TMHT &A1 A © a0
TS TS T 4 Tl BIS L 3T GE&IT AMTEHATB 2 |
P(A 3 B) 1d hIfST | 37a: F1d hifSre for s/ sreamd A aor B Eods geAmd &
RIERE

3. F) WM dITaaN A BaaC T i@ d W@ | I A, BamC &
feorfer afier 09T 555 — 2, 51 + 8 dMai—52; & dr e Fam
J1d hifeTT |

AYAT

@) AR 2, b € ¢ o aRew E, ar fg Hif fn

- 7 - > - -
|a—b|2+|b—c|2+|c—a|2£9.

LCLER>)
@IS T 4 3H-3909 (LA) SHR & G99 8, S8 I & 5 37 8 |

32. foam & fqu@me A, B @1 C %1 9(d kg 7o 1 i, Staf a8 I & 6 @@ A
qAT C 9% o 1 kg § @18 B % 2 kg ™ W F e £400 BT € | 9191 &1, @E A
% 1 kg %1 UcT @8 B T4 C YT % 1 kg % qe & AT & G0 & | §6h T,
3 kg @ B % qod H 200 SIgd 9, @G A 791 C T4 o 1 kg o 97 & AT
SRS AT @ | SR forfer & g 1 i |

33. (F) Fg,2 3@ ‘X;?’ _ 1‘2Y _ 32512 T S T S TR I

AT | 37 el ¥ aé 1 AT |
arora
@) AR T= (i 425+ k) +a(i— )+ k)aem
Y=i-j-k)+p@i+j+2k)

 sfter o = gt % TS 2, T p BT W 1 I |
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o
I

(b) A box contains 6 cards numbered 1 to 6. A student is asked to pick
up two cards, one by one after replacement and note down the
numbers on the cards. Let A be the event of getting sum of the
numbers on two cards as 10, and B, the event of a number other
than 4 on the first card selected.

Find P(A and B) and find whether the events A and B are
independent events or not.

31. (a) Let three toys A, B and C be placed in the same straight line. If
the position vectors of A, B and C are 55/1\ — 23}, 5f + 83'\ and

AN AN
ai—52j respectively, find the value of ‘a’.

OR
%
(b) If ?, b and ? are unit vectors, then prove that
- - - - -
|a— b |2+|b—c |2+|c —a |2£9.

SECTION D

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

32. Find cost (per kg) of each fertilizer A, B and C that the farmer needs to
buy, such that 1 kg each of fertilizer A and C added to 2 kg of B costs him
7 400. Also, cost of each kg of fertilizer B and C added together is equal to
cost of 1 kg of fertilizer A. However, cost of 3 kg of fertilizer B added to
7 200 is the same as cost of 1 kg of fertilizer A and C together. Use matrix
method to find the solution.

33. (a) Find the foot of the perpendicular from the point (0, 2, 3) on the

line _X;3 = 1—2y = 32;12 and hence find the length of the

perpendicular.

OR
(b)  Find the value of p if the shortest distance between the lines
> A A A AL A A
r=(i+2j+k)+A(i-j+ k)and
> A A A ALAL A
r=@pi-j-k)+u@i+j+2k)
isiunits.

V2

65/5/2 * 17 P.T.O.
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34. {(x,y): 9% + 16y° = 144} g1 F&fid a5 o1 ©he SH1ST qT GHIHA o IUANT 4,
sk I Uielg & T &%l JTd IS |

35. () dARyJYxZ+l=log Vx2+1—x 2, aravisufs
(x2+1)d—y+xy+1=0.
dx

AT

2
@) x4 % T x o TTULT SATheTst JTd IS |
2x° —x+2

Qs g

3G @UE § 3 JH{U1-37699 SR 97 8, o770 Ak & 4 37F 3 |

TR {07 378qq4 — 1

36. I AN bl Ueh fI9T TR o THATE & I o foTT ATehe | o ¥ shl St A,
Ay TIT Ag U € | T FA&I0T o STTER A THAT 71T foh 25% TSN b et A,
35% STTETET 3l S Ag TAT 40% TTETET i o Ag & 715 o I8 oft ara i fom
JFHT Ay, Ay TAT Ag T SHae & =T L hl TRIFATE HEIT: 60%, 55% AT

50% ¥ |

UG G oh AT T FAeTRad et o 3w ifer ;

ITRISRAT T ShifeTg, foh

(1)  Th Ay JFEH T ITel SATord hl ShaRT &1 ST | 1
(i) U ATGTSAT I T AT hl §HaRM & sT<l1d &1 ST | 1
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34. Sketch the curve described by {(x, y) : 9x? + 16y2 = 144} and find the area
of the region enclosed by it, using integration.

35. (a) Ify’\/x2 +1=log VxZ+1-x , show that

(x2+1)3—y+xy+1=0.
X

OR
cot x 2X2 -3
(b)  Find the differential of x t with respect to x.
2x° —x+ 2
SECTION E

This section comprises 3 Case Study based questions of 4 marks each.

Case Study -1

36. There are three types of vaccines A;, Ag, Ag, available in the market to
protect the population of the country from spread of certain infection.
According to a survey conducted, it was found that 25% of the population
was given Vaccine Ay, 35% of the population was given Vaccine Ay and
40% of the population was given Vaccine Ag. The survey also stated that
the probabilities that Vaccines Ay, Ay and Ag would protect against the
infection were 60%, 55% and 50% respectively.

Based on the above information, answer the following questions :

Find the probability that :

(1) The person taking vaccine Ay will get infected. 1

(i1)  If a person is chosen randomly, he/she will be protected from the

infection. 1

65/5/2 * 19 P.T.O.
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37.

65/5/2

(i) (F) TH AGoHAT AT AT ek Shae | T ITAT 7T, f 36 A1 Aq
ST ot 2

HAAT

(i) (@) U AT AT AT Aok SR § ek TIAT 1T, 1 38 Al Ag &t
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(iii) (a) The person was given Vaccine A, given that the randomly
chosen person is infected. 2
OR
(iii) (b) The person was given Vaccine Ag, given that the randomly
chosen person is not infected. 2
Case Study - 2
37. A company produces cylindrical tumblers, open from the top. Since they
want uniformity in the product, they fix the surface area of the tumblers
produced.
A
Tumbler
h
] T
@)
Based on the above information, answer the following questions :
If for a tumbler, V is its volume, h the height and r the radius of the
circular base, then :
1) Differentiate its volume with respect to radius of the base, where
the surface area is constant. 2
(i1))  If the company wants to maximize the volume of each tumbler,
then establish a relation between its height and the radius of the
base. 2
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Case Study -3

38. A school wants the students of class XII to do a project on ‘Sustainability’
keeping the world environment in mind. They select the student

participants on the basis of an essay writing competition.

7 students out of 80 are selected for the project and are categorized into

two sets such that :

Girl students belong to Set A = {G1, Gg, G3, G4},
Boy students belong to Set B = {B;, By, Bg}.

Based on the above information, answer the following questions :
1) How many relations are possible from Set A — Set B ?
(ii)) Let R be a relation from A — B such that

R= {(Gla B1)7 (G2a B2)’ (G37 B2)7 (G47 B3)7 (Gl’ BZ)}

Is R an injective function ? Justify your answer.

(111) (a) Let the relation R from A — A be such that

R ={x, y), X,y € A, x and y are students from the same

colony in the city}
Verify if R is an equivalence relation.

OR

(iii) (b) Verify if any function f : B — A is bijective. Give reason to

support your answer.
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