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General Instructions :

Read the following instructions very carefully and strictly follow them :
(1) This Question paper contains 38 questions. All questions are compulsory.
(i) Question paper is divided into FIVE Sections — Section A, B, C, D and E.
(iii) In Section A — Question Number 1 to 18 are Multiple Choice Questions

(MCQ®s) and Question Number 19 & 20 are Assertion-Reason based
questions of 1 mark each.

(iv) In Section B - Question Number 21 to 25 are Very Short Answer (VSA)
type questions, carrying 2 marks each.

(v) In Section C — Question Number 26 to 31 are Short Answer (SA) type
questions, carrying 3 marks each.

(vi) In Section D — Question Number 32 to 35 are Long Answer (LA) type
questions, carryving 5 marks each.

(vii) In Section E — Question Number 36 to 38 are case study based questions,
carrying 4 marks each.

(viii) There is no overall choice. However, an internal choice has been provided
in 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 of 20 Multiple Choice Questions (MCQs) of 1 mark
each. 20x 1 =20
-1 0 O
1. IfA=|0 1 O0f,thenAlis
0 0 a
-1 0 0 1 0 o0
(A) 0 -1 0 B) |0 -1
0 0 -1 0 0 -1
-1 © -1 @ @
(&) 0 -1 0 M (0 1 0
0 0 1 10 0 1
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2.
2?7
@ allb B alb
—> — —5 —
© |bl>]al M lal=]Db]|
flxl
3. J.i dx,xiO;W%:
_1.95
(A) -1 B) 0
©) 1 (D) 2
4., T dERE T 2T y H TH G B TE 2 2
(A) y*—xy (B) x-3y
(O) Sin21+£ (D) tanx-—secy
X X
5. dAefx)=|x|+|x—1 |8 dfmdasmaiadz?
(A) x=079Y x = 1T f(x) Gdd qUT JTHAAT 8 |
(B) x=07dYT x =19 f(x) SATheHIT & U] Held T2l ¢ |
(C) x=070du x= 1 f(x) Tad & T AT T8 ¢ |
(D) x=0aUTx= 19 f(x) 9 Had & 3R T & FAhe 4 & |
6. Al A e 2 w1 ush U =i 317eyg B foreh fofu det (A) = 4 B, 1 det (4 adj A) ST
3
(A) 16 (B) 64
(C) 256 (D) 512
7. ﬂﬁEﬁ?nFﬁﬁﬁﬁﬂﬁﬁ%ﬁlﬁ%%QP(E}:%WP(F}:%%,a“rP(EIF)
TS -
1 1
(A) = (B) 5
2 7
(©) 5 (D) g
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— A A A — nA A .
If vector a =31 +2j — k and vector b =1 —j + k, then which of the

following is correct ?
— -

A) a |l

)
— —
€ I'bl>]a

1
X i

I L3 dx, x # 0 1s equal to
X

-1

A) -1
©) 1

B) 0
D) 2

Which of the following is not a homogeneous function of x and y ?

A) y?-xy
(C) sin? b + Yy
X x

(B) x-3y

(D) tanx-—secy

Iffx)=| x| + | x—1 |, then which of the following is correct ?
(A) f(x) 1s both continuous and differentiable, at x =0 and x = 1.
(B) f(x) is differentiable but not continuous, at x = 0 and x = 1.
(C) f(x) 1s continuous but not differentiable, at x =0 and x = 1.

(D) f(x) 1s neither continuous nor differentiable, at x =0 and x = 1.

If A 1s a square matrix of order 2 such that det (A) = 4, then det (4 adj A)

is equal to :
(A) 16
(C) 256

(B) 64
(D) 512

If E and F are two independent events such that P(E) = %, P(F) = %, then

P(Ef_l'ﬁ) 1s equal to :
(A)

(©)

Wl o+~
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(A) 0 (B) 2
C) 4 M) 5

1 =E i -
9. WA—[O 4 —1],]3—[—5]62110—[987]%,Fﬁﬁﬂﬁﬂ?ﬁqm

=% B 7 =i

LT & 2

(A) Fad AB (B) *aa AC

(C) el BA (D) @ft AB, AC @21 BA

1

e £
10. aﬁjg—z dx=k -2* +C8, dl k 9L &
X

—1

@ 1 (B) -log 2
© -1 ®
1. AR a+b+c=0,]a =37, b | =380 ¢ | =42, b @ ¢
% 1= HT R B
@ & ® 7
© 3 @)

12.  379%hdl GHHUT (x + 2y7) j—y = 2y o HHTShEAA 1T & :
X

= 1
(A) e? B) —

Jy
1 e
2
© — D) e *

y
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8. The absolute maximum value of function f(x) = x* — 3x + 21in [0, 2] is :

A) 0 B) 2
C) 4 D) 5
1 -2 -1 -2
9. LetA=|0 4 —1|,B=|-5|, C=1[9 8 7], which of the following is
-3 2 1 -7
defined ?
(A) Only AB (B) Only AC
(C) Only BA (D) All AB, AC and BA

1
x 1
10. Isz—z dx=k -2* + C, then k is equal to
%

-1
A B) —log2
(A) Tog 2 (B) —log

1
C) -1 D)y -
(©) (D) 5
=y =k = 2 — =3 —
11. Ifa+b +c¢c=0,] a | =437, b | =3and | ¢ | =4, then angle

between g and E} s
A Z B I
(A) = (B) 1

T m
C) = D) —
(&) = (D) 5

12. The integrating factor of differential equation (x + 2y?) ;1_}’ =2y is
x

}'2 1
A e? B) —
Jy
1 ki
©) — D e ¥
y
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13.

14.

16.

17.

T geh Snfi gue & o™ fEue & gumd 83 & sHE S (2, 72), (15, 20)
3 (40, 15) & 1 9f¢ Z = 18x + 9y HI 3¢9 &M &,
(A) 7 (2, 72) W ATehad, 91 (15, 20) T =T &R |
(B) Z (15, 20) W 3AfGehad, 941 (40, 15) T =9 &A1 |
(C) 7 (40, 15) T 3ATeshad, a1 (15, 20) T =T &1 |
(D) Z (40, 15) W HAGRan, 941 (2, 72) T =IHdH 8FT |

Ife A 7 B osravi sreR &, e i d s wrad a8 2 2
A) A+By'=B1+A" (B) (AB)'=B1A"!
€) adjA)=|A]|A" M |A|IT=]AT

T e T Tme, e 389 Be Z = ax + by 2, %1 GEd &7 U UiEg &
A da s aradi 2 ?

(A) 35T el Fferehad T B |

(B) 3Hh! hael =[Had O &R |

(C) 38h Afeehad a1 =AaH gH 7 & |

(D) 391 A dl HAerehey 3R 7 & =[Ha" 7= g |

a5k y2 = x, x = 4 AUT x-3187 & SI= % BHI(hd & T &% JeT &

9 4

11 x=4

2
@A) [ xde (B) Iy2 dy

0

O C—

(C) 2TJde (D) jﬁdx
Q 0
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13. IfA=|0 7 0] 1sa scalar matrix, then y*1s equal to
0 0 vy
4 0 B) 1
©) 7 Dy +£7

14. The corner points of the feasible region in graphical representation of a
L.P.P. are (2, 72), (15, 20) and (40, 15). If Z = 18x + 9y be the objective
function, then
(A) Zis maximum at (2, 72), minimum at (15, 20)

(B) Zis maximum at (15, 20) minimum at (40, 15)
(C) Zis maximum at (40, 15), minimum at (15, 20)
(D) Zis maximum at (40, 15), minimum at (2, 72)

15. If A and B are invertible matrices, then which of the following is not correct ?
A A+B)yl=B1l+A1 (B) (AB)l1=B1lA1
(C) adjA)=]A]| A D) [Al1t=]A1|

16. If the feasible region of a linear programming problem with objective
function Z = ax + by, 1s bounded, then which of the following is correct ?
(A) It will only have a maximum value.
(B) It will only have a minimum value.
(C) It will have both maximum and minimum values.
(D) It will have neither maximum nor minimum value.

17. The area of the shaded region bounded by the curves y® = x, x = 4 and the
x-axis is given by

(]
I

4 2
@) [xdr ® [y?dy
0 0
- 4
© 2[Vx dx @) [Jx dx
0 0
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18. e FhIvIHdTa wed 1 3% & 7= & | 77 H | S |1 39 IcshA o T I gIial

27
Y
/—\ % =
_A2 L
11 1
(A) (B)
- a/2 0 w/2 — /2 0, w2
~11 -1

JAfReA — Tk TR 9w
f3dw : w7 T 19 3t 20 fimyA (A) 3R 7 (R) 391G WoA &, Yedsh e 1 1 10
2 | 3 e feg e # | Fomd vk 1 1o (A) aen gat 1 @ (R) gra 3ifeed fepam i 2 |
1 el o HEl 3T A iU ISl (A), (B), (C) 3R (D) H & FAeht & |
(A) EHI, ATHH (A) 71 7% (R) T8 & | 96 (R), AN (A) <t TE e s
2
(B) M, 3fwed (A) a1 @ (R) Hal 8 g @b (R), IS (A) i F&1 =R
TR g |
(C) ifiyeped (A) T 2 g a5 (R) T ¢ |
(D) HHLA (A) TTeid & STeifeh dh (R) @81 2 |

19. AR (A)  : THT Z qUiiehi o1 9= ® | Uk %ol f: Z — Z, S f(x) = 3x — 5,
Vx e 7 g aRHTiyd 2, Tehehl - HT=a16H 2 |
@ (R) : T8 B S Uhehl 8 qYT STeaTes i 2, Thehl- STresTesh a2 |
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18. The graph of a trigonometric function is as shown. Which of the following
will represent graph of its inverse ?

3] 2 \
SE
=

11 1
(A) (B)
- /2 0 /2 — /2 0 /2
-1 -11

(€)

Assertion — Reason Based Questions
Direction : Question numbers 19 and 20 are Assertion (A) and Reason
(R) based questions carrying 1 mark each. Two statements are given, one
labelled Assertion (A) and other labelled Reason (R). Select the correct
answer from the options (A), (B), (C) and (D) as given below.
(A) Both Assertion (A) and Reason (R) are true and the Reason (R) is the
correct explanation of the Assertion (A).
(B) Both Assertion (A) and Reason (R) are true, but Reason (R) is not the
correct explanation of the Assertion (A).
(C) Assertion (A) i1s true, but Reason (R) is false.
(D) Assertion (A) is false, but Reason (R) is true.

19. Assertion (A) : Let Z be the set of integers. A function f : Z — Z defined
as f(x) = 3x — 5, Vx € Z is a bijective.
Reason (R) : A function is a bijective if it is both surjective and
injective.
65/1/1 Page 11 of 24 P.T.O.
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3x—8, x<5
2k , x>b

20. ARHAT (A) :f(x)={
=gaafm,x=5mera%|
@ (R) . x = a TR f Had & Ife
AT f0) = P+ fx) = f(a)
s -g Hbx2=10
34 @E H 5 AT AY-I U & | Tish T oh 2 37 & |

21. (a) 205X cos? x o HUE 3Feeherd HITT |
T

(b) IR tan (2 +y) =a2%, A L dy Y. s i |
22. | Fd hIfST ; tan-1 {2 sin {2 cos”! gﬂ

93. TH TR AW w1 dawer A hiw Pk Bl a = 27 — j + k @
b=,’1\+3]—k§mﬁ%—ﬁﬁ%l

o]

24. o AU A4 Hifoe f570 we T f(x) = 5x2 —Sx% (1) FEHHE & ({1) THAA 2 |

25. (a) G f¥E SToT-37eT THI & T97 ISTd THT T1d & foh Sh! T 1 SR Th @R H1 g
@ % el W oERei a =31+ + 2k @b = 21 — 2] + 4kgm
frefira foran <1 wehdT | 77 A gU T Sif | =i et 7 2, 39 s wmrRm
1A I |

T

(b) T 21 THTE 1 U Hw T e S gy AB & R fm # 2 et
A2, 1, 3) T B(8, -1, 0) & |

65/1/1 Page 12 of 24
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20. Assertion (A) : f(x) = {Sx 8, x<5

2k , x>b
is continuous at x =5 for k = %
Reason (R) : For a function f to be continuous at x = a,
e e )= M+ @) = f(a).
SECTION -B 5x2=10

This section comprises of 5 Very Short Answer (VSA) type questions of
2 marks each.
21. (a) Differentiate 2°95°* w r.t cos? x.
OR

(b) Iftan~! (x% + y?) = a2, then find jx—y

22. Evaluate : tan™1 {2 sin {2 cos ™} gﬂ

— A A )
23. The diagonals of a parallelogram are given by a = 21 — j + k and

—

A M T
b =1 +3j — k. Find the area of the parallelogram.

oo

b

24. Find the intervals in which function f(x) = 5x2 — 3x2 is (i) increasing (ii)

decreasing.

25. (a) Two friends while flying kites from different locations, find the
strings of their kites crossing each other. The strings can be

- A A IS — A A A
represented by vectors a =31 + j + 2k and b =21 - 2 + 4k.
Determine the angle formed between the kite strings. Assume there
is no slack in the strings.

OR
(b) Find a vector of magnitude 21 units in the direction opposite to that

—
of AB where A and B are the points A(2, 1, 3) and B(8, -1, 0)
respectively.

65/1/1 Page 13 of 24 P.T.O.
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X gie O

gug -
30 @UE § 6 7Y I U & | Tk W o 3 37 ¢ |

26. Teh HUATE 39S Al 3 3 em/s H A H 9¢ & B | 30 &A% o Feq o ¢l 71d i
& 3 15 em & |

6x3=18

27. T9= as TumHT 99E &) U6 g1 & il ;
g x—y =0
x—2vz=-2

x=20,y=20
o A Z = x + 2y 1 JhaHisor & |

28. (a) mﬁﬁm:jx”i”dx

l+cosx

HYET

dx

(b) I ITH hIfST :
cos’x A2 sin 2x

O ey o |

29. (a) WERAHRTUREY = (1—1)i +(h—=2)] + 3= 2k 7

—>
P =

(,,1+1)? +@u-1)] —(2p+1)ﬁ§m9ﬁi@f&ﬁﬂqﬂ?ﬁa§ | 374
e 1 <l =AM gl 14 HIfT |
e
(b) T forche 9 1, Tigars, fashe Hiu 37 o feem & & 6t feafa wes dfea 4 &

—> A A =P A A —> A A
4491 B =21 +8j3, W=61 +12; @41 F =121 + 18 gl hHI: Ydd

2 | T2 3T 3T hifse e faske o, Teamst 3 o feem 2 e =it e
T @1 @ i faunfoa e |
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26.

28.

29.

65/1/1
L

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

The side of an equilateral triangle is increasing at the rate of 3 cm/s. At
what rate its area increasing when the side of the triangle is 15 ¢cm ?

Solve the following linear programming problem graphically :
Maximise Z = x + 2y
Subject to the constraints :

x—yz20

x—2y=>2-2

x20,y=20

(a) Find : jm dx

1+ cosx
OR

dx

cos’x V2 sin 2x

e T

(b) Evaluate:
0

- A A A
(a) Verify that lines given by r = (1 — )1 + (A —-2)j] + (3 — 20k and

;‘) = (u+ 1){1\ + (2p — 1)? - (2u + 1)12 are skew lines. Hence, find
shortest distance between the lines.
OR
(b) During a cricket match, the position of the bowler, the wicket keeper

—> A A
and the leg slip fielder are in a line given by B = 21 + 8,

—> A A —> M A . .
W =61 +12j and F =121 + 18 respectively. Calculate the ratio

in which the wicketkeeper divides the line segment joining the
bowler and the leg slip fielder.

Page 15 of 24 P.T.O.
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30. (a) TorHll WIFaR, U wheqT H Torenfeii <hi srgafertd shi T o1 WIRehdl s = e
TE:
X 0 2 4 5
PX) | p | 2p | 3p | P
&l X, Ui Te arel ferenfe <6 wen # |
(i) p %1 HF F1G T | 1
(i) a1 srufea & gt foenfeii < e 1 urer ra i | 2
AYAT
(b) HurER 4= § fammfya fifeaat & fefu 3000 3eficanr 3 3meed feu | yra siiwe &
%Ww%ﬁmﬁmgmﬁwﬁ%ﬁwmw%m%ﬁ
foru = feafiaa whiem gro fopam TR | FEEERAisl & YesH | Hehd firerd @ b
forfiga wdiegn 3§ vss qew & fafste 37 wed o it wifiskan 0.4 2, 91 afgen %
fafore s wre s 1 wrfekar 0.35 2 | TRk sma it o6 argeaan g T
Idesh, fafaa wien # Tfw sy s T g |
31. y= | x+3 | o UTH S1ST aAT GHThEH & TANT & dsh a7 x-31&1 & s & 39 & HI
EIhA WA AT A x = -6 TMx = 0 F I HE |
@UE - ¥ 4x5=20
30 @Ug H 4 d-IF0T 99 8 | T T 5 3 2 |
, 2
2. @ WA1-a? +f1-y? =a@-y R A Lo 12V
l1-x
YT
(b) ﬁx=a(cos&+logtan2]ﬂ%3—smﬂ%Eﬁﬁ—z‘il'(d T shife |
33. el f(x) = 2x% — 15x2 + 36x + 1% [1, 5] ¥ Frue I=rau qen Frue =Fan 9m 3@
i |
65/1/1 Page 16 of 24
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30. (a) The probability distribution for the number of students being absent
in a class on a Saturday is as follows :

X | 0| 2| 4| 5
PX) | p | 2p | 3p | P

Where X is the number of students absent.

(1) Calculate p. 1
(i) Calculate the mean of the number of absent students on
Saturday. 2
OR

(b) For the vacancy advertised in the newspaper, 3000 candidates
submitted their applications. From the data it was revealed that two
third of the total applicants were females and other were males. The
selection for the job was done through a written test. The
performance of the applicants indicates that the probability of a male
getting a distinction in written test is 0.4 and that a female getting a
distinction is 0.35. Find the probability that the candidate chosen at
random will have a distinction in the written test.

31. Sketch the graph of y = | x + 3 | and find the area of the region enclosed
by the curve, x-axis, between x = —6 and x = 0, using integration.

SECTION -D 4x5=20
This section comprises of 4 Long Answer (LA) type questions of 5 marks
each.
g2
32. (a) If \/1 —x2 + Jl - yz = a(x —y), then prove that d_y = [T :
dx 1-— x2
OR
_ 0 o dzy -
(by Ifx=a cos@+10gtan§ and y = sin 6, then find —t at6= .
dx

33. Find the absolute maximum and absolute minimum of

function f(x) = 2x® — 15x2 + 36x + 1 on [1, 5].

65/1/1 Page 17 of 24 P.T.O.
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34. (a) 3@%:%—1:?2 i fig A(1, 6, 3) %1 et A' 3 if | feigait A aan
A' & Tierr areft W@ o1 wHfisstn Wi Fra Hifo |

YAl

(b) Y@ x:5=y13zz_'96 T wek U fig P s it el fig (2, 4, 1) &

gl 7 3RS 21 | P aut Q w1 firerm areft Y bt adtent oft 3 ifso |

35. Ueh Tpol 319 Tt =1 fret wrat & @ i Fore § srafed S =rEd § - @, i

AT -

o WA Fud & fumfigl i Hewn, @i qun A o) & faaiE i qemn %
Tt % T 8 |

o Tifid Fora & Terenfeiai <t we, @t ot o foenfiat <t @@ = 3y & 20 aAfs
Gl

. T Tt st freR e FE 180 7 |
Ay fafts gra fftr Fors 3§ amfed FrenRiR ) den s Hifve |

T E-%
TH @UE H 3 WeRTT S HTUTIA T94 & | T2k Y9 % 4 37 & | 3x4=12

36.

,,_;__*?' Ly

Teh SfoeheT HFIHT STIATRR R 9e &1 Tl 7 | fo8 & % foTu 39 T 300
e i o o T gl B | 89 & fesred 1 e gree o guial favee & S O9e
<1 T Siedl & | AF1 favse & wead arefl Yo 6l oaTs v Hiel a1 39 qHia arefl

HGITEﬁFI—GTI’S% y‘:ﬂa% |
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g4, (a) Findths imags A ofthe poiit AL, 6,9 n the liis %:%1: Zgg .

Also, find the equation of the line joining A and A'.

OR
(b) Find a point P on the line 2> -¥ :1’ 8 _9 such that its distance
from point Q(2, 4, —1) is 7 units. Also, find the equation of line joining

P and Q.

35. A school wants to allocate students into three clubs : Sports, Music and
Drama, under following conditions :

e The number of students in Sports club should be equal to the sum of
the number of students in Music and Drama club.

o The number of students in Music club should be 20 more than half
the number of students in Sports club.

s The total number of students to be allocated in all three clubs are
180.

Find the number of students allocated to different clubs, using matrix

method.

SECTION - E
This section comprises of 3 case study based questions of 4 marks each.
3x4=12

36.

A technical company 1s designing a rectangular solar panel installation on
a roof using 300 metres of boundary material. The design includes a
partition running parallel to one of the sides dividing the area (roof) into
two sections.

Let the length of the side perpendicular to the partition be x metres and
with parallel to the partition be y metres.
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37.
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Based on this information, answer the following questions :

(1) Write the equation for the total boundary material used in the
boundary and parallel to the partition in terms of x and y. 1

(11) Write the area of the solar panel as a function of x. 1

(i) (a) Find the critical points of the area function. Use second
derivative test to determine critical points at the maximum
area. Also, find the maximum area. 2

OR

(111) (b) Using first derivative test, calculate the maximum area the
company can enclose with the 300 metres of boundary material,
considering the parallel partition. 2

37. A class-room teacher 1s keen to assess the learning of her students the
concept of “relations” taught to them. She writes the following five
relations each defined on the set A ={1, 2, 3} :

R, =12, 3), 3, 2);

R, =11, 2), (1, 3), (3, 2)}

Ry =11, 2), 2, 1), 1, 1)}

R,=1{(1, 1), (1, 2), 3, 3), (2, 2)

R, =11, 1), (1, 2),(3,3),(2,2),(2,1),(2,3), (3, 2)

The students are asked to answer the following questions about the above
relations :

(1) Identify the relation which is reflexive, transitive but not symmetric.

(11) Identify the relation which is reflexive and symmetric but not
transitive.

(111) (a) Identify the relations which are symmetric but neither reflexive

nor transitive.

OR
(11) (b) What pairs should be added to the relation R, to make it an

equivalence relation ?
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38.

A bank offers loan to its customers on different types of interest namely,
fixed rate, floating rate and variable rate. From the past data with the
bank, it is known that a customer avails loan on fixed rate, floating rate
or variable rate with probabilities 10%, 20% and 70% respectively. A
customer after availing loan can pay the loan or default on loan
repayment. The bank data suggests that the probability that a person
defaults on loan after availing it at fixed rate, floating rate and variable

rate is 5%, 3% and 1% respectively.
Based on the above information, answer the following :

(1) What is the probability that a customer after availing the loan will

default on the loan repayment ?

(11) A customer after availing the loan, defaults on loan repayment.
What is the probability that he availed the loan at a variable rate of

interest ?
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