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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.

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

questions of 1 mark each.

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

type questions, carrying 2 marks each.

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

questions, carrying 3 marks each.

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

questions, carrying § marks each.

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

carrying 4 marks each.

(viit) There is no overall choice. However, an internal choice has been 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 calculators is NOT allowed.
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e -F
39 @UE H 20 Fgfahedt T9H &, T Tk 1 1 37 2 |

f(x) =22 —4x+ 5 g INMMNA HeH £ : R —> R
(A) T g, T ATTSTCH & 7 | (B) ATTBICH 8, T Usheh! &1 & |

(C) Tkheh! T 3T=STeHh a1 & | (D) 1 dl Ueheh! 3TN A & 3TT=01e ¢ |
a ¢ -1

AEA=|b 0 5 | THfTH-TUMAEE, A2 —(b+c)HIAFS:
1 -5 0

A 0 B) 1

(C) -10 (D) 10

Ffg A, Sife 3 1 T 1 3R & AT |adj-A| =8 2, @1 |AT| F19M & -

@A) 2 B) -2

©) 8 D) 22
7 -3 -3 13 3

IEIE (-1 1 0 |HIIAHAAFE |1 A 3|8, WARIAAS :
-1 0 1 1 3 4

@) —4 B) 1

© 3 D) 4

5
afe [x 2 0] [1}[3 1] [_xz}%,ehxwm%:
@A) -1 B) 0
©) 1 D) 2
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SECTION - A

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

1. A function f: R — R defined as f(x) = x2 —4x + 5 is :

(A) 1njective but not surjective. (B) surjective but not injective.
(C) Dboth injective and surjective. (D) neither injective nor surjective.
a ¢ -1

2. IfA=|b 0 5 |isa skew-symmetric matrix, then the value of 2a — (b + ¢)

1 -5 0
18 :
A 0 ®B) 1
(C) -10 (D) 10

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

@) 2 B) -2
©€) 8 D) 242
7 -3 -3 1 3 3
4. Ifinverse of matrix [-1 1 O |is the matrix|1 A 3|, then value of A
-1 0 1 1 3 4
1S :
A —4 @) 1
© 3 D) 4
g 2
5. If[x 2 0o]|-1|=[3 1] [_ }, then value of x is :
. x
@A -1 B) 0
©) 1 D) 2
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6. dfc A= [aij] Tsh 2 x 2 3R 7, o a; = maximum (1, j) — minimum (i, j) g

& &, A1 378 A2 7 :
.

@) 0 0]
o

© 0 1]

7. AxeY=1B2Ax=1W 9y s

dx

A -1
©€) —e

8.  eSIN** ] cog x ok AU 7RISl & :
(A) sinx esinx

(C) —2cosx esin®x

B)

D)

B)
D)

B)
D)

i

1
o= = O

12
cos x eSm¥

2

. 1 a2
—2 sIn“ x cos x eSI'¥

9. el f(x) = g+g T W Fan x & AR W e, 98 8 -
X

A 2
©) o

B)
D)

1
—2

10. Wk oh y = Tx — x5 Tad & AT x, 2 To1S Ufd . 1 @ & &1¢ &1 2 | 75k shl BTt & sae

H,ATx=5%, 8
(A) — 60 FHE/A.
(C) — 70 3hTS/H.

1
11. fx(log 2 dx TS 2 -

(A) 2log (log x) +c

3
(C) —(log3x) +c

B)
D)

B)

D)

60 THhTS/E.
— 140 ShTS/A.

1
logx

+c

3
(log x)?

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

given by a;; = maximum (1, J) — minimum (, j) :

(A) 00

0 0
10

C

© 14

7. IfxeY =1, then the value of 3—yat x=11s:

A -1
C) —e

. . 11q 2 . .
8. Derivative of e3'®* with respect to cos x is :

(A) sinx esin’x

(C) —2cosx esin’

B)

D)

B)
D)

B)
D)

0 1
10

11
11

1 a2
cos x eSm'¥

2

. cn2
—2 sin“ x cos x eS1I'¥

9. The function f(x) = g+ zhas a local minima at x equal to :
x

A 2
©) 0

B)
D)

1
—2

10. Given a curve y = 7x — &3 and x increases at the rate of 2 units per second.
The rate at which the slope of the curve is changing, when x =5 is :

(A) —60 units/sec
(C) —70 units/sec

1 .
11. Jx(log 22 dx is equal to :

(A) 2log (log x) +c

3
() _(1og3x) +e

65/5/1/22/Q5QPS

(B) 60 units/sec
(D) —140 units/sec
B) ———+ec
log x
D) 3 +c
(log x)?
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12. Jx|x| dx T HE 2 :

1 1

@ < ® -

© -1 D) 0
6

13. Thy2=4x, X - AT qAx = 0 3T x = 1 & = FoR &1 T &TFA B

2 8

A) 3 B) 3

4

C) 3 (D) 3
dty d?y

14. ij—sm =5 hIHICT:

dx dx?

A 4 B) 3

C) 2 (D) TiTia TEi 8 |

15. p a1 q e fagati P aen Q o f&ufa |few 2 | fag R @m@vs PQ &1 3 : 1% 319
# forfore shaat 2 e foig S War@ve PR %1 ey fog 7 | S 1 feafa wfew 2

@ B3 @) Br3

© Py )
16. %@T%:_llzgamY-a&?aﬁmmﬁsnﬁmwaﬁw%:

@ = ® °F

© 2% ®
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12.

13.

14.

15.

16.

1

The value offx|x| dxis:
-1

1 1
(A) e B) 3
1
©) o D) 0

Area of the region bounded by curve y2 = 4x and the X-axis between x =0
and x=11s:

2 8

(A) 3 B 3
4

©) 3 D) 3

4 2
The order of the differential equation dy _ sin(d—yJ =b51is:

dac? da?
A) 4 B 3
<) 2 (D) not defined

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

24 3—> 24 3—>

A) p—q4 B) p—qS
5p + 3q 5p +3q

(©) 1 D) 3

The angle which the line %z ll = %makes with the positive direction of

Y-axis is:
51 3T
(A) ry (B) T
51 n
(C) - (D) 1
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17. g (1, -3, 2) & BT T aTefl A @I T = (2 + A1 +A) + (24 — 1)k F FHiR Th
TGT T T FHIHT & :

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

A B

@) 2 0 -1 ®) 1 1 2

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

18. Jfe A 3R B &1 &1eAd 39 TR 2 f6 P(A/B) = P(B/A) # 0, 99 :
(A) AcB,WgA=B (B) A=B

C©) AnB=9¢ D) P@A)=P®B)

AR — b ARG T

T3 : 9T 19 9T 20 TS T Tk MR (A) & 91 Th b (R) femmmn g | fo=
oot ® @ TEt I FHT

(A) IATHYA (A) T Tk (R) GH1 T § | Th (R) TR (A) % ST i ¢ |
(B) SAMHAA (A) AT Th (R) QI A & | Tb (R) JATHHYA (A) hi AT 81 Ll |
(C) ATYHYA (A) e B, Tg d (R) 38T 7 |
(D) HATHHYA (A) 376 8, Selfsh doh (R) TAF |

19. AT (A) : v = cos L(x) HTUME [-1, 1] 2l

@b (R) ty= cos‘l(x)ﬁﬂ@wﬁw [O,n]—{g} 2
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17. The Cartesian equation of the line passing through the point (1, =3, 2) and
parallel to the line :

T=(2+0)1+A] + @ - Dkis

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

A B

@) 2 0 -1 ®) 1 1 2

©) x+1 y-3 z+2 D) x-1 y+3 z-2
2 0 -1 1 1 2

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

© AnB=9¢ D) P@A)=P®B)

Assertion — Reason Based Questions

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

correct answer from the following options :

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

correct explanation of the Assertion (A).

(B) Both Assertion (A) and Reason (R) are true and Reason (R) is not the

correct explanation of the Assertion (A).
(C) Assertion (A) is true, but Reason (R) 1s false.

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

19. Assertion (A) : Domain of y = cos™1(x) is [-1, 1].

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

[0,7] - {g} .
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20.

21.

22.

23.

AHE (A) : Hlew
3 =6i+2j -8k
b =10i — 2j — 6k @em
C=4i—4j +2k
e T et 1 i ) e e E |

T (R) ;o v wfew f & w4 v w9 2w e w g af
3FRT TRUTH S Afew &1 3o foheel < |ifewlt o1 A e afeer
HM E |

LCLCERC )

39 @UE T 5 fd -3 WA 8, S0 I & 2 376 ¢ |

Ife sin_l{ktan(Zcos 1£J:| == g, a1 k T HH T4 I |

(1
(a) Fea B R f(x):{“m(;) + X0 o afontie weR £, x = 0 T S
0O , x=0

AT |

AYAT

(b) f(x) = | — 5| GRT TN BT £ ¢ = 5 T JTTRA AT hl S HIWT |

Teh Il T &Sl 2 cm?/sec 61 THEHH &L H ¢ T8l § | 1 HIf o fsem r = 5 cm
T 36! T o e I I g ?

65/5/1/22/Q5QPS Page 12 of 24




20. Assertion (A) : The vectors
2 =6i+2j—8k

%
b

103 — 2] — 6k
C=4i—4j +2k
represent the sides of a right angled triangle.

Reason (R) : Three non-zero vectors of which none of two are
collinear forms a triangle if their resultant is zero vector

or sum of any two vectors is equal to the third.

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

21. Find value of k if
sin”! {k tan(Z cos™! @H = E.
2 3

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

xsinl x#0
f(x)= x)’
0 ,x=0

1s continuous at x = 0 or not.

OR

(b) Check for differentiability of the function f defined by f(x) = |x - 5|, at
the point x = 5.

23. The area of the circle is increasing at a uniform rate of 2 cm?/sec. How fast

is the circumference of the circle increasing when the radiusr =5 cm ?
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24. (a) FAhINT : Jcos8 x elogsinx gy

YT

(b) A HIfT : J 2dx

5+4 —

25. g (2, 3, —5) & B M aTelt 7T THERIh &1 & FHM 0T S ATt 1@ T HIG
GHiehTuT T HIFT |

T Ug -1

TH QIS 6 Y 3T T & | T T 3 3 ¢ |
26. (a) 3R (cos x)Y = (cos y)* 7, al g—y T ShIf |
X

YAl

2
b NI Iy = 2oy A A Y 1Y
X

1-x

2
27. ZlﬁxZasinE‘B,y:bcong%,?ﬁG:%‘T{d—yfﬂﬁﬁﬁm:

dx

COSJC

28. (a) m:rsnﬁaﬁﬁmf

COSX —COSJC

AT

2x+1
b SHITTT
(b) 3 f(x+1)2 (x-1)
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24. (a) Find: J cos3 x elogsinx

OR

) 1
(b) Find: J—5 T A2 dx

25. Find the vector equation of the line passing through the point (2, 3, —5)

and making equal angles with the co-ordinate axes.

SECTION - C

There are 6 short answer questions in this section. Each is of 3 marks.
., dy .
26. (a) Find I’ if (cos x)Y = (cos y) *~.
X

OR

2
(b) If \/1—962+\/1—y2 = a(x —y), prove that dy _ 1=y
dx 1-x?

d2y T
27. Ifx=asin36, y=b cos?0, then find —= at 6= —.
dac? 4

T
COosX
28. (a) Evaluate:J ©
eCOS.?C +e—COSﬁC
0
OR

. 2x+1
b) Find: d
® f(x+1)2 -1
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29.

30.

31.

32.

(a) Adhed GHIHTT g—z _ 2xy = 3x2 e ; y(0) = 5, T fITTE B F1d HIRAT |

YT
(b) T I Tt ol & hiIlNT

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

afesdi 21 = +kaur i+ —k SFY % ofesad Y afew w1 e freeT aim 4
THIS BT | Id: AT ST h! A hifry |

TG =X X 1 TTehdl 5 < feaT 7, &l a T b s fRRAR6 7 -

X 1 2 3 4 5

PX) [0.2]| a a [02] b

Ffg mer E(X) = 3 8l a U1 b o HH F1d IS | 37d: P(X > 3) T i |

EC i)
THEISH 4 TH-STUI T S AAT IR o 5 3T 8 |

1 2 -3
2 0 -3
1 2 0

(a) 3Ife A= 2, @ A-L F hIie | 31a: T g e 6l g

HifS
x+2y—-3z=1
2x—3z =2

x+2y=3
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29. (a) Find the particular solution of the differential equation

ﬂ — 2xy = 3x2 e’ ; y(0) = 5.
dx

OR
(b) Solve the following differential equation :

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

30. Find a vector of magnitude 4 units perpendicular to each of the vectors

A A

21 — j + kand i+ 3 — k and hence verify your answer.

31. The random variable X has the following probability distribution where a
and b are some constants :

X 1 2 3 4 5

PX) [02] a a 02| b

If the mean E(X) = 3, then find values of a and b and hence determine
P(X > 3).

SECTION -D
There are 4 long answer questions in this section. Each question is of
5 marks.
1 2 -3
32. (a) If A=[2 0 -3|, then find A! and hence solve the following
1 2 0

system of equations :

x+2y—-3z=1
2x—3z =2
x+2y=3

OR
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1 2 -3][-6 17 13
(b) ISR SPERA|2 3 2 || 14 5 -8 |AMHINT:
3 -3 -4||-15 9 -1

31 e e Tt fierm 1 51 TTd IR -

x+2y—-3z=-4
2x+3y +2z=2

3x—3y—4z=11

33. TUThe ¥ a5k 4o + y2 = 36 U R &1 T &9hel [1d I |

34. (2) fig (2,3 &) @@ 2% Y 1% o oy vy wiw % we % fdwi v

2 6 3
FHINT | 37: Teu T foig & & 73 W W @ o7 shi a3+t 1 Hif |
FrerET

(b) = & TS Q1 T@TAAT L, T L, o o 31 = gl 71d i, J&l

L, :f9g (2, -1, 1) & SR I aTeft T@r 2 5 %:%: o FHIAE 8, 9T

z

3

L, T=i+@u+1)j—u+2k|

35. T aeh T T 1 UTH gRI & ShITU :
T x+ 2y <12

ox+y <12
4x + 5y > 20

x, v > 0% 3ATd Z = 60x + 40y 1 JTrehaHienor shifo |
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1 2 -3 -6 17 13
(b) Find the product of the matrices |2 3 2 14 5 -8 |and
3 -3 —-4||-156 9 -1

hence solve the system of linear equations :
x+2y—-3z=-4
2x+ 3y + 2z =2
3x—3y—4z =11

33. Find the area of the region bounded by the curve 4x% + y2 = 36 using

integration.

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

point (2, 3, —8) to the line 4-x :Zzl_z.
2 6 3

Also, find the perpendicular distance of the given point from the line.

OR
(b) Find the shortest distance between the lines L; & L, given below :

L, : The line passing through (2, -1, 1) and parallel to % = % -

z
3
L,:T=1+@u+1)j—(u+ 2k
35. Solve the following L.P.P. graphically :
Maximise Z = 60x + 40y
Subject to x+ 2y <12
2¢ +y <12
4x + by > 20

x,y>0
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s -
T QU T 3 ThUT TUTIA Y99 8 | T Y97 % 4 375k & |

36. (a) U oo™ o BT i IoTd oh! foEd 3TN 3Gk S8 & a1 § JIH o foTu Id

HUETT o ST ST & |

O »:_:-..,. ._ _';‘i

G

Teh Y31 T WM o U ¢oh W ohs {T-AT3H1 ohl ST 7T § | AT L {oTd d%h T
o aelt T-ATs o1 W= & 91 R = {(0,, L) : 1,0, GHTR 2} g qReTiva
LUEIY 2 |

IR o TR O 7 I9T o IR N
(i) A hifsre 6 g R wmfia g 91 =& |
(i) TTd hifo foh Geer R Sshes & A1 TR |
(iii) Ife IeTd ¢oh I Teh {oT-ATSH ohl THIRT y = 3 + 2 gRT efud fepan i g,
a1 R o 399 HeUd (& -aTg1 b Gg= i Td I |
JAYAT
(b) HFITH TS S, S = {(Iy, I,) : Iy 1, sd &} G TRATING 2, at S shifsr
b 1 S wmfid B 9 ke § |
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SECTION - E

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

36. (a)

(b)

65/5/1/22/Q5QPS Page 21 of 24 P.T.0.

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

railways heritage and its history.

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

R =1{(,, l,) : I is parallel to /,}
On the basis of the above information, answer the following questions :
(1) Find whether the relation R is symmetric or not.
(11) Find whether the relation R is transitive or not.

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

OR

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

check whether the relation S is symmetric and transitive.




37. U AR fAfSfe #1E 0 24 sq.cm. Figa ammft g+ =nfaw | 1€ o Hu 3R =
IR 1 cm 3R ST 3 g8 1 A1RH 1% cm BT =N1fgy, Sen guian T g

ll cm 1 em
i Dy S & e - Y 77777777777
| oepA dcde alaca , X
Vbl eoq o AT 1% | | 1% ////////// A 1%
cmi ha Yo cmshr | cm cm

For Co ety o ClF

IR o TR W1 e 991 o I <
() Tafaten =€ & &ha o1 x & I8 ¥ e HifT |
(i) AT &A% b foTe H1E i fommd Fma Hifs |

38. U feuUeHest WR 3194 UTeh! ¥ HEH § Tsh a1 Iooh o o fo1¢, foret Sorar & | foen
39 ST 2 T3 36 T0% UTeeh 319 gt HeH 1 foret 90 W gehTd 8 | R A 78 off
9T fob ST T Ush HEH § TH T A Al 8, IHeh 3T e FHT T TaH Hid
&1 TTRERAT 0.8 & 3R i UTesh Th HEM § 90 W M &1 hidl &, 39 3TTel Ha M
T U YT i b1 IR 0.4 7 |
IR h TR T = T o IR I
() WH E, 71 E, 35S T18% R U8c] HaH o [5c1 b1 G0 T YA LA A1 7 H

1 T 1 G &, 1 P(E,) a2 P(E,) 71 iR |
(i) ®MT A, UTEh G g HEH 1 fored F9 T8 ¢ shl BT ! g=iial 8, df PA|E,)
a1 P(A|E,) ST sif9T |
(i) TTE GRI QUL HEH o foret T TR g <hl Wikl ST Shitg |
DG
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37. A rectangular visiting card is to contain 24 sq.cm. of printed matter. The
margins at the top and bottom of the card are to be 1 cm and the margins
on the left and right are to be 1% cm as shown below :

ll cm 1 em
T V- Wt ey 77777777
B ik R I 1%1/77///1
S e IR Al < Y /1./2
Y A e LT U = = k““;. ¢ Pnnted mat‘re1 il

D For Cr ek o OlE

| |
[ - tn,. PRt
! utgets . Plost A~ o
L Fo & B AD M )

On the basis of the above information, answer the following questions :
(1) Write the expression for the area of the visiting card in terms of x.
(11) Obtain the dimensions of the card of minimum area.

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

Based on the above information, answer the following questions :

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

(1) Let A denotes the event of customer paying second month’s bill in
time, then find P(A|E1) and P(A|E2).

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

OR

(111) Find the probability of customer paying first month’s bill in time if it
is found that customer has paid the second month’s bill in time.
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Marking Scheme
Strictly Confidential
(For Internal and Restricted use only)
Senior School Certificate Examination, 2024

MATHEMATICS PAPER CODE 65/5/1

General Instructions:

1

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

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

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

The Marking scheme carries only suggested value points for the answers.

These are Guidelines only and do not constitute the complete answer. The students can have
their own expression and if the expression is correct, the due marks should be awarded
accordingly.

The Head-Examiner must go through the first five answer books evaluated by each evaluator
on the first day, to ensure that evaluation has been carried out as per the instructions given
in the Marking Scheme. If there is any variation, the same should be zero after delibration
and discussion. The remaining answer books meant for evaluation shall be given only after
ensuring that there is no significant variation in the marking of individual evaluators.

Evaluators will mark (¥ ) wherever answer is correct. For wrong answer CROSS X" be
marked. Evaluators will not put right (v') while evaluating which gives an impression that
answer is correct and no marks are awarded. This is most common mistake which
evaluators are committing.

If a question has parts, please award marks on the right-hand side for each part. Marks
awarded for different parts of the question should then be totaled up and written in the left-
hand margin and encircled. This may be followed strictly.

If a question does not have any parts, marks must be awarded in the left-hand margin and
encircled. This may also be followed strictly.

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

In Q21-Q38, if a student has attempted an extra question, answer of the question
deserving more marks should be retained and the other answer scored out with a
note “Extra Question”.

11

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

12

A full scale of marks (example 0 to 80/70/60/50/40/30 marks as given in
Question Paper) has to be used. Please do not hesitate to award full marks if the answer
deserves it.

13

Every examiner has to necessarily do evaluation work for full working hours i.e., 8 hours
every day and evaluate 20 answer books per day in main subjects and 25 answer books per
day in other subjects (Details are given in Spot Guidelines).This is in view of the reduced
syllabus and number of questions in guestion paper.

14

Ensure that you do not make the following common types of errors committed by the
Examiner in the past:-

Leaving answer or part thereof unassessed in an answer book.

Giving more marks for an answer than assigned to it.

Wrong totaling of marks awarded on an answer.

Wrong transfer of marks from the inside pages of the answer book to the title page.
Wrong question wise totaling on the title page.

Wrong totaling of marks of the two columns on the title page.

Wrong grand total.

Marks in words and figures not tallying/not same.

Wrong transfer of marks from the answer book to online award list.

Answers marked as correct, but marks not awarded. (Ensure that the right tick mark is
correctly and clearly indicated. It should merely be a line. Same is with the X for
incorrect answer.)

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

15

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

16

Any un assessed portion, non-carrying over of marks to the title page, or totaling error
detected by the candidate shall damage the prestige of all the personnel engaged in the
evaluation work as also of the Board. Hence, in order to uphold the prestige of all concerned,
it is again reiterated that the instructions be followed meticulously and judiciously.

17

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

18

Every Examiner shall also ensure that all the answers are evaluated, marks carried over to
the title page, correctly totaled and written in figures and words.

19

The candidates are entitled to obtain photocopy of the Answer Book on request on payment
of the prescribed processing fee. All Examiners/Additional Head Examiners/Head
Examiners are once again reminded that they must ensure that evaluation is carried out
strictly as per value points for each answer as given in the Marking Scheme.
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MARKING SCHEME - 65/5/1

Q.No. | EXPECTED ANSWER / VALUE POINTS [ Marks

SECTION-A
(Question nos. 1 to 18 are Multiple choice Questions carrying 1 mark each)

L. A function f: R > R defined as f(x) = x> —4x + 5 is :

(A) 1injective but not surjective. (B) surjective but not injective.
(C) both injective and surjective. (D) neither injective nor surjective.
Ans | (D) neither injective nor surjective 1
2. a ¢ -1
IfA=|b 0 5 |isaskew-symmetric matrix, then the value of 2a —(b +¢)
1 -5 0
18
(A) O (B) 1
(C) -10 (D) 10
Ans | (A)0 1
3. If A is a square matrix of order 3 such that the value of |adj-A| = 8, then

the value of |AT| 18 :

(A) /2 B —V2

(C) 8 D) 242
Ans | (p) 2.2 1
+ 7T -3 -3 1 3 3

[f inverse of matrix [-1 1 0 |is the matrix |1 2 3|, then value of A

-1 0 1 1 3 4

18 :

(A) — B) 1

(C) 3 (D) 4
Ans | (D)4 1
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5. 5 :
It [."-: 2 0]|-1]= [3 1] |:__ ], then value of x is :
A -1 (B)y O
(C) 1 (D) 2
Ans | (A) -1
6. Find the matrix A% where A = [a;] is a 2 x 2 matrix whose elements are
given by a; = maximum (1, j) — minimum (i, j) :
00 0 1
A B
® |g o ® |]
1 0] 11
C)
€ ‘_0 1] O L l—l
Ans 1 0
C
©l 3
7. If xe¥ = 1, then the value of S—Fat x=1is:
x
A) -1 (B) 1
+ 1
(C) —e (D) -=
e
Ans | (A) -1
8. Derivative of e¥""* with respect to cos x is :
(A) sinx esin’x (B) cosx esin®x
(C) —Z2cosx psin‘ (D) —2sin® xcos x psin’x
Ans | (C) —2cosx e *
9, The function f(x) = ; | Ehaa a local minima at x equal to :
2 x
(A) 2 By 1
(C)y 0 (D) -2
Ans | (A)2
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10. Given a curve y = 7x — x° and x increases at the rate of 2 units per second.
The rate at which the slope of the curve is changing, when x =5 1is:
(A) —60 units/sec (B) 60 units/sec
(C) —70 units/sec (D) —140 units/sec
Ans | (A) —60units/sec
1 .
11. Jm dx is equal to:
(A) 2log(logx)+c B — +c
logx
3 ‘
) Uosx . O —2 e
3 (log x)*
Ans 1
B)-—+c
log x
1
12.
The value of jx ‘ :t:| dxis:
-1
1 1
A) — B —
(A) & (B) 3
© -+ O o0
6
Ans | (D)0
13. Area of the region bounded by curve y? = 4x and the X-axis between x =0
and x=11s:
2 8
(A) 3 (B) 3
© 3 o 2
3
Ans 4
D —_
(D) 3
4 2.
14. The order of the differential equation d—}f:— sin d—%} =518
dx dx”
(A) 4 (B) 3
(C) 2 (D) not defined
Ans | (A) 4
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The position vectors of points P and Q are p and ¢ respectively. The point

15. R divides line segment PQ in the ratio 3 : 1 and S is the mid-point of line
segment PR. The position vector of S is :
p+3qg p +3q
& B4 ® 5
5p +3q 5p + 3q
© 00 M
Ans 5p+3q
(D)
8
16. The angle which the line %— i}—%makes with the positive direction of
Y-axis is :
b an
(A) — B) —
6 4
brn Tn
C) — D) —
© = @)
Ans 3r
B) =—
(B) 2
17 The Cartesian equation of the line passing through the point (1, —3, 2) and

parallel to the line :

£ =(2+ )1 +A] +(2h— Dk is

x—1 +3 z-2 x+1 y—-3 =z+2
@ ==T=s ® To=I=-2

2 0 -1 1 1 2

x+1 y—3 z+2 x-1 y+3 z-2
C = = _ _
©) 2 0 -1 D) 1 1 2

Ans X—-1 +3 z-2
(D) _Y+eo_
1 1 2

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

(C) AnB=9¢ (D) P(A) =P(B)

Ans | (D) P(A)=P(B)
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(Question Nos. 19 & 20 are Assertion-Reason based questions of 1 mark each)

Assertion — Reason Based Questions

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

correct answer from the following options :

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

correct explanation of the Assertion (A).

(B) Both Assertion (A) and Reason (R) are true and Reason (R) 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) : Domain of y = cos™(x) is [-1, 1].

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

[o,n]_{g}.

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

Assertion (A) : The vectors

20.
2 =6i+2) — 8k

b =107 —2j — 6k

d=d1—4) +2k

represent the sides of a right angled triangle.

Reason (R) : Three non-zero vectors of which none of two are
collinear forms a triangle if their resultant is zero vector

or sum of any two vectors is equal to the third.

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

SECTION-B
(Question nos. 21 to 25 are very short Answer type questions carrying 2 marks each)

21. Find value of k if

[ | /3 T
sin_]‘ lit.a]:l{zc-:}:a_1 X2 1= E
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Ans
k tan Zcos‘lﬁ =sinZ %
2 3
/.1
= ktan| Z|= V3 A +7
3 2
1
2 2
2 (a) Verify whether the function [ defined by
xsin)— |, x#0
f(x) = x
l 0 ,x=0
is continuous at x = 0 or not.
OR
(b) Check for differentiability of the function f defined by f(x) = |.1:— 5| at
the point x = 5.
Ans . ) .1 - . — N 1
(a) leggf(x) =lim x.sin == 0xFinite value in [-1,1] =0=1f(0) 14
.. fis a continuous function. %
Or
Xx—5(-0 —(x-=5
(b) LHD=Iim| | = lim ( )=—1
X—5" X—5 x5~ X—=5 1
__|x=5-0 . (x-5) 1
RHD_JI—IQ X-=5 _>!I—>rg X-5 =1 A
LHD#RHD, ..f is not differentiable at Xx=5 %
23. The area of the circle is increasing at a uniform rate of 2 em?/sec. How fast
is the circumference of the circle increasing when the radius r=5 cm ?
Ans | Let C=2nr, be the circumference of the circle,
d(=r?
u=2:>£=icm/sec 1
dt dt m«r
dC dr 2 2
— =21—=—=—cm/sec at r =5cm 1
dt dt r
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(a) Find: _[ cos? x elogsIn ¥ dy

24,
OR
(b) Find: l* d
ME ) 5+ qp—2 ™
Ans | () Icos3 X "9y = _[coss X-sinx dx , Assuming cosx=t and sinx dx=— dt 1
=—[tat 1
t* cos* x 2
= —— = — 1
It +C A
Or
1 1
— dx 1
( )-[5+4x X -“32 (x—2)2
1 1+Xx
=—log +C 1
6 "|5-X
25. Find the vector equation of the line passing through the point (2, 3, —5)
and making equal angles with the co-ordinate axes.
ADS | (3) cosa=cosp=cosy=1=>12+12+12=1=31 =1, .. | :%@ 1
Direction cosines of the line are T T T => the direction ratios are 1,1,1 %
. Vector equation of the line is: T = 21 + 3] 5K + X(i + j + R) %
SECTION-C
(Question nos. 26 to 31 are short Answer type questions carrying 3 marks each)
d v
26. (a) Find <Y if (cos x)¥ = (cos v) ~.
dx
OR
r r T 72
() If1-x%+ V1 —v% = a(x—v), prove that d_w_ \||11 7
—x?
ADS | (2) Taking ‘log’ on both sides of (cosx)” =(cosy)", we get

ylogcosx =xlogcosy
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dy _tanx) = _tany) &Y
= OIXIogcosx+y( tanx) = logcosy + x( tany)OIX

dy _logcosy +ytanx
dx logcosx+ xtany

Or
(b) Let x=sinA,y=sinB.. A=sin"x, B=siny
J1-x2 +\/1—y2 =a(x-y)

= cosA+cosB =a(sinA—sin B)

A+B A-B A+BY. (A-B
= 2c0Ss cos = 2ac0s sin
2 2 2 2

= COt(TJ =a=> A-B=2cot?a , .. sin"x-sin"y=2cot™"a , differentiating with

respect to ‘x’.

2
1 B 1 d_y=0:>o|_y= 1-y
Ji-x \Ji-y? dx dx  V1-x !
2
27. | Ifx=asin?B, y =b cos? 0, then find d_y atg =21
dx? B
Ans d—X=3asin20 cos0, d—y=—3bcosze sin@ 1
ae de
-— 2 i
N d_y= 3b_cozs 0 S|n0=_ Ecote %
dx 3asin“0 cos0O a
2
dy —Ecosecze o_b cosec’®- ;—%sece cosec’@ 1
dx* a dx a 3asin®0 cos® 3a
d_y} _ 4@*3 Y
dx” .= 3a
4
T
28. (a) Evaluate: [mdr
'” Fe .
OR
(b) Find: l2rj_—|l X
(x+1)* (x—1)
AIlS T cosx .
@let 1=| oo e @
n cos(n x) e_cosx . .
_!)‘ cos(n—x)_l_e— cos(m—x) dx = _[ = COSX 4 qCOSX dx e (ll) lé

Addlng (i) and (ii), we get
£ T T
2l =|dx= =x, . l==
‘([ X x] ) =T 5

Or
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2X+1 1 1
b) [—25%  dx=-> 1 + 1
()‘[(x+1)2(x—1) 4‘[X+1 jx+1 x-1
3 1
—Zlog|x+1|—m+zlog|x—1|+c
or. =§Iogx 1| !
’ 4 lx+1 2(x+1)

(a) Find the particular solution of the differential equation

29.

dy

=2 _9xy=3a%e* ; y(0) =

2 y(0)

OR
(b) Solve the following differential equation :

Zdy+y(x+y)dx=0

Ans | (a) Given differential equation is a linear order differential equation with:

P=-2x, Q=3x%"

=2xdx _ _x?

Integrating Factor = eI
The general solution is: Y- e = Ie'xz 3xeXdx+C =y =x3+C
Putting x=0,y =5, we get, C=5

. The Particular solution is: -6 =x°+5 or y= (x3 + 5) e*

Or

2
(b) dey+y(x+y)dx=o=>d_y=_x_(X]
X

dx X
PuttingX=V:>y=VX, d—y=V+Xd—V %
X dx dx
dv )
V+X—==V=V",
dx
separating the variable and integrating
1
I dv=-— _[ dx %
V2 +2v
1 1
= | ——>—dv=—|=dx
I (v+1) -1 I X %
1 % C
= —log|——|=log|— y
2 g v+ 2‘ J X 7
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2

=C—2 or X’y =k (y+2x)
X

y

The solution of the differential equation is,
Y+ 2X

30.

Find a vector of magnitude 4 units perpendicular to each of the vectors

M

21 —j +k and 1 + ] — k and hence verify your answer.

Ans

— ~

Let 3=2i—j+k, D=1+ j—k and € be the vector perpendicular to both 4&b
k
1

—

-1 1|=3j+3k

1 -1

then, C=dxb=

I

Let d the vector perpendicular to both the vectors d&band having magnitude 4,
d =48 =22]+ 242k (or —2+/2] - 2\/2k)
Verification: |d|=8+8=4, d-d=d-b=0=dLdandd Lb

31.

The random variable X has the following prohability distribution where a
and b are some constants :

X 1 2 3 4 3]

PX) |02 a a [02]| b

[f the mean E(X) = 3, then find values of a and b and hence determine
P(X>3).

Ans

E(X)=0.2+2a+3a+0.8+5b=5a+5b+1
Y p=1=2a+b=0.6
E(X)=3=5a+5b=2and,

solving the two equations, we get, a=—,b =

Ul

1
5
P(X23)=1-[P(X=1)+P(X= 2):|=1—[0.2+a]=1—§=g

NN

SECTION-D
(Question nos. 32 to 35 are Long Answer type questions carrying S marks each)

32.

1 2 -3
(@ IfA=|2 0 -3|, then find A™! and hence solve the following
1 2 0

system of equations :
x+2y—3z=1
2x—3z=2
x+2y=3

OR
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{1 2 —3{—6 17 13 ]
(b) Find the product of the matrices |2 3 2 14 5 B‘and
3 -3 -4]|-15 9 -1
hence solve the system of linear equations :
x+2y—3z=-4
2x+ 3y +22=2
Jx—3y—4z=11
Ans | (a) |A|=1(6)-2(3)-3(4)=-12%0, .. A" exist 1
6 -6 -6
adjA=-3 3 -3 2
4 0 -4
6 -6 -6
At=—ll3 3 3 %
12
4 0 -4
X 1
The given system of equations can be written as AX=B, X= y],B: 2
y 3
X [6 -6 -8t 2
-1
X=AB:>)Z/=—E—43§:;’:§=? 1y
%
.. The solution of the given system of equations is: X=2,y=%,z=§
Or
1 2 -3 -6 17 13 67 0 O
b |2 3 2|14 5 -8|=[0 67 O 2%
3 -3 -4|-15 9 -1 0 0 67
(1 2 =3 -6 17 13
=|2 3 2 =6—17 14 5 -8 1
|3 3 -4 -15 9 -1
Solution of the system of equations is given by:
x| [1 2 -3]'[-4 IR IRE
yl=l2 3 2 2=El45_8 2 |=|-2], 1%
z 3 -3 4 11 -15 9 -1|11 1
) wx=3,y=-2,z=1
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33. | Find the area of the region bounded by the curve 4x% + y? = 36 using
integration.
Ans
2 2
The given equation can be written as: —+=— =1, which is an ellipse.
’ Correct Graph 1
| f Area of the region bounded by the curve
A S S RSN (N
,, 2. )
3 \/— 9 x|
ﬁ: 9—x%+=sintZ A
2 2 3] 0
’ =18n !
34. (a) Find the co-ordinates of the foot of the perpendicular drawn from the
point (2, 3, —8) to the line 1 fr . A 1%
2 6 3
Also, find the perpendicular distance of the given point from the line.
OR
(b) Find the shortest distance between the lines L; & L, given below :
L, : The line passing through (2, —1, 1) and parallel to %: % :g
Ly: =1+ @u+1)j —(u+ 2k,
Ans X—4 z-1
(a) The standard form of the equation of the line is > = % = 3 %

Let foot of the perpendicular from the point A(2, 3, —8) to the given line
be B(—2A +4,61,-31 +1)

: D-ratios of AB is: —2\+2,6A—3,—3A+9
As AB is perpendicular to the given line: —2(—27» + 2) + 6(6% - 3)— 3(—3% + 9) =0
=>Ar=1
. Foot of the perpendicular is: B(2,6,-2)
Perpendicular distance = AB = 35
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(b) Equation of L _: F=2€-j+|2+x(?+j+312)
Equation of L, : F=(?+j—2l2 + Zj—A)
Taking
a,=2i—j+k, b,=i+j+3k
a,=i+]-2k, b,=2j-k }
d,—-3, =—i+2]-3K, b,xb,=-7i+]j+2k

Shortest Distance = — = = 1%
b, xb,| J6
35. Solve the following L.P.P. graphically :
Maximise Z = 60x + 40y
Subject to x+ 2y <12
2x+y<12
4x + by = 20
xy=20
Ans

- -2 0 2 4

E(5.0) D[(f.()) LN
2y Lo+ 5y =20

Correct Graph

Corner Points | Value of Z=60x+ 40y
A(0,4) Z =160
B(0,6) Z=240
C(4,4) Z =400
D(6.0) Z =360
E(5,0) Z=300

Max(Z) =400 at x=4,y =4

3%
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SECTION-E
(Question nos. 36 to 38 are source based/case based/passage based/integrated units of assessment
questions carrying 4 marks each)

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

railways heritage and its hastory.

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

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

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

(i1) Find whether the relation R is transitive or not.

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

it.
OR

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

check whether the relation S is symmetric and transitive.

Ans | (a) (i) Let (Il, |2)e R=>h||k=>Lk|h=> (Iz, Il)e R, ..Ris a symmetric relation

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

relation

(iii) The setis {I: | isaline of typey =3x+c,ce R}
Or
(b) Let (Il,lz) eR= L 1lL=>L1L=> (IZ,Il)e R, ..Ris a symmetric relation

Let (Il,lz),(lz,|3)e R>Ll1lLL1lL=>h| b= (|1,|3)§E R, -.R is not a transitive

relation
** Due to printing error Part (a) or Part(b), both parts be taken as independent questions of 4 marks each
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37. A rectangular visiting card is to contain 24 sq.cm. of printed matter. The
margins at the top and bottom of the card are to be 1 cm and the margins
on the left and right are to be 1% c¢m as shown below :
Il cm /Il cm
el ALY,
el e e ol { 134 ,1_1/ /////////// | 13
cmy n B sk . cm cm Pnnt@d matter cm
| P ety stea //
: nwg_’cj, . Flaat ad Phts E
Lge ks BAD el 4 7T /
1 em 1 cm
On the basis of the above information, answer the following questions :
(i) Write the expression for the area of the visiting card in terms of x.
(i1) Obtain the dimensions of the card of minimum area.
Ans | () Let A(X)be the area of the visiting card then,
72
As xy =24, A(X)=(x+3)(y+2)=2x+3y+xy+6=2x+—+30 2
X
72 144
(11)A(X) 2——a dA”( )—— !
solving A' (X) =0 = X =6is the critical point. %
' 144 e e
A (6) ——>0, .. Area of the card is minimum at x=6,y =4
The dimension of the card with minimum area is Length=9 cm, Breadth=6 cm %
38.

A departmental store sends bills to charge its customers once a month.
Past experience shows that 70% of its customers pay their first month bill
in time. The store also found that the customer who pays the bill in time
has the probability of 0.8 of paying in time next month and the customer
who doesn’t pay in time has the probability of 0.4 of paying in time the
next month.
Based on the above information, answer the following questions :
() Let E; and K, respectively denote the event of customer paying or
not paying the first month bill in time.
Find P(E)), P(E,).
(i1) Let A denotes the event of customer paying second month’s bill in
time, then find P(A|E )

(i1i)) Find the probability of customer paying second month’s bill in time.
OR
(111) Find the probability of customer paying first month'’s bill in time if it
1s found that customer has paid the second month’s bill in time.
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A 7 3
" |0 P(E)=15=07. P(E,)=5=03
(i) P(A|E,)=08,P(A|E,)=04
17
(iii) P(A)=P(E,)-P(A|E,)+P(E,)-P(A|E,)=0.7x0.8+0.3x0.4=0.68 or >
Or
P(E,)-P(AIE,) 14

Gi) P(A)= P(E,)-P(AIE,)+P(E,)-P(AIE,) 17
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