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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.

(ii) 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.

(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 20 Multiple Choice Questions (MCQs) carrying 1 mark each. 20x1=20

1. If A and B are two square matrices of order 2 and |A| =2 and |B| =5, then
|-3AB|is:
(A) -90 (B) -30
© 30 (D) 90
-3
2. X 3 e* dx is equal to :
(x-1)
2e" —2¢"
(A) = +c (B) = +C
(x-=1) (x-1)
eX eX
C +C D +C
©) x—1) (D) <1
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3.

65/S/2

I y=x, x-3&, x =0 qUT x =2 U o & T &bt (T gHTATH) B

3 1
@3 ®) Liog2
© 2 D) 4
N
w2’ =21 3] 6k @ b =21 -2] + k whE :?ﬂb T IET
b H 2 WIET
SHTHE T2 ?
3 7
@ 3 ® 1
4 4
© 3 o 2
2 aM b AWERNMERF 2.0 >0 Faw |2 ?|=|?x?|%a‘rg’
FT b FATHFROL
T T
@y ®
271 I
© 5 ®

3 TR A TATB F forw femmn 2 for A1 = iB, Al (4A) T FHAT :

(A) 4B (B) B
1 1

© ZB (D) EB

Ifd x = at? qgT y = 2at %,?ﬁ jx—y T :
(A) 2at B) -

C : D :
© g (D) ol
®ed f(x)=|x|—x S&l xe R, x=0 W:

(A)  Tad quT T &

(B) Had & W] SaHTH T o
(C)  Hdd &l & W Hahe1a &

(D) T AIHdd g 3 & STahe1T ®
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3. The area (in sq. units) of the region bounded by the curve y =x, x-axis, x =0 and
Xx=2 1is:
3 1
A = B) —log?2
w3 B) log
<€ 2 (D) 4

o ->
projectionof aonb

ﬁ

4. What is the value of —
projection of bon a

/AN AN

for vectors a’ =2Ai —33\ — 6k and E)=2Ai —23'\ +k ?

3 7
A - B) —
A 5 B) 3

4 4
C — D) —
© 3 ©)

— — — —
5. If 2 and b are two vectors such that a’.b > 0 and |5).b | = |5)><b , then
- .

the angle between a” and b is:

T T
A — B) —
S B) 3

2n 3n
C — D) —
© 3 D) =

6. For two matrices A and B, given that Al= iB , then inverse of (4A) is:

(A) 4B (B) B
1 1
(C) ZB (D) EB

d
7. If x=at?and y =2at, then &y is equal to :

(A) 2at B) -
t
©) : (D) 1
t? 2at>
8. The function f(x) =|x| —x where x € R is:

(A)  continuous and differentiable at x =0

(B)  continuous but not differentiable at x =0
(C)  not continuous but differentiable at x =0
(D)  neither continuous nor differentiable at x =0
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9. AR X, YTATXY FAM 2x3, mxn AT 2 x5 HIE & AR, A ALY &

ST T G
(A) 6 (B) 10
€ 15 (D) 35

(x+2, afe x<0

X

10. fx)=q¢, AL 0<x<1 TN e £ SHIa foigatl 1 Heam e -
2-x, I x>1

A 0 B) 1
© 2 (D) 3

11. j loex (4 gk s R

1
A —logx*+1)+C
4

1 1
B) —log 2 +C
4 x +1

©

(D) +C

x +1

12.  AMT y=f(lj T ()= B x= + W e FATFRTE ?
X 2 dx
1 1
(A) o (B) -3
<© -32 (D) —64
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10.

11.

12.

65/S/2

If X, Y and XY are matrices of order 2 x 3, m X n and 2 X 5 respectively, then

number of elements in matrix Y is :
(A) © B) 10
© 15 (D) 35

The number of discontinuities of the function f given by

(X+2, if x<0

X

fx)=< e%,  if 0<x<l

2-x, 1if x>1

S

1S :
A 0 B) 1
< 2 (D) 3

j olog X (x4 + 1)71 dx isequalto :

1
A)  —logx*+1)+C
4

1 1
B) —log 7 +C
4 x +1
3
X
© +C
4
x +1
X
e
(D) +C
4
x +1
Let y=f| — | and f'(x)=x". What is the value of — at x=— ?
X dx 2
1 1
A - — B - —
) % ®) 32
<© -32 (D) -64
Page 7 of 23
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13.

14.

15.

16.

65/S/2

2
qfg y= log\/sec\/; g, x= 7:—6 RIS jx_y FIAFR
@ = ® =
1 1
© > (D) 4

d
et THIERT x&y +y=0HTH ARE A, Tox=1 3MMy=1 2,3

(A) y=x
B) y=e*

1
© y=-

X
(D) y=logx

f(x) = [x], 1 < x < 3 GT AICATIRT HEwH qUITeh et foret fofg o Srarshet 1 21 &, a8
Tx=

A 0 (B) 1

© 2 ® 3

T AT x, y qUT z-37&7 sl eFTcHeh GRmmeti & W 07 ST § | 39 G &
ﬁ:’%\-ﬂﬁ'&lﬁ:{%:

1 1 1

(A)

NERENERINE]
@ L L
NERNERINE]
o 4L
272 2
o L2
NCRNIING
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13. If y= log~/ seC\/;, then the value of &y at x = 6 is :
1

A = B) =©
1 1
C — D) -
© ®) -

d
14. A particular solution of the differential equation x&y +y =0, when x = 1 and

y=1,is:
(A)  y=x
B) y=e*

1
© y==

X
(D) y=logx

15.  The greatest integer function defined by f(x) = [x], 1 < x < 3 is not differentiable

atx =

A 0 B) 1
3

C) 2 (D) 5

16. A vector makes equal angles with positive directions of x, y and z axes. The

direction cosines of the vector are :

1 1 1
A , ,
W BB
B) -1 -1 1

NG
o 11
© 2°2° 2
D) 1 1 -2

NN
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17.  TSig=A1(0, 0, 2) T (3, - 2, 5) W BT ST ATl L@ 26T AfeT FHHOT ;

—> A A AN A
(A) =2k +A(3i +2j —5k)
—> A A AN A
(B) r =2k +A(3i -2] +5k)
- A A A A
(C) 1 =2k +A(3i -2j +3k)
- A A A A
(D) r =3i -2 +5k +A(2k)

18. IS U IO I 51 0.5 cr/s T X 518 W 2, A 3okt affr g ATt 2 -

(A) 2—; cm/s (B) = cm/s
4n
© £} cm/s (D) 27 cm/s

g G&IT 19 3R 20 3777 TF T STMERT 99 8 | 51 HY 13T T & o774 T Pl 37f9 ke
(A) T1 GG 1 T (R) §RT SAfehd 131 711 € | 59 J41 % el IR 1< 19 TT HIST (4), (B),
(C) 3R (D) H & TR T |
(A)  SAMTHE (A) TR Teh (R) THT T&T & TR ek (R), IATHHRI (A) T &l TR
FATR |
(B) AT (A) 3R T (R) IHI W&l &, W b (R), AWHAT (A) 1 &&l
ST 78T FaT ¢ |
(C)  SANHIT (A) HE B, W] b (R) TAT B |

(D) AN (A) 7T &, T o (R) TRl 2 |

19. HfUPYT(4): IRXRAAMS A TH gead & P(R|S) =1 3 P(S) > 0 8, a
S cR.
T R) : Ife ST oA A 99T B TH & fF P(A N B)=P(B) §, @ A c B.

20. AR (4) : cos! (cos B?nj’ % F T L |

T (R) : e y = cos | x Sl &I A IRAT T TR [0, 7] 2 |
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17.  The vector equation of the line passing through the points (0, 0, 2) and (3, — 2, 5)
is

—> A AN A AN
(A) r =2k +A(3i +2j —-5k)
—> A AN A A
(B) r =2k +A(3i -2j +5k)
—> A A A A
© r =2k +A(31 -2j +3k)
—> A A A A
(D) r =31 -2j +5k +A(2k)

18.  If the radius of a circle is increasing at the rate of 0.5 cm/s, then the rate of
increase of its circumference is :

(A) 2—; cm/s (B) = cm/s
4n
© £} cm/s (D) 2mcm/s

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) : 1f R and S are two events such that P(R | S)=1 and P(S) > 0,
then S c R.

Reason (R) : If two events A and B are such that P(A N B) = P(B), then
A CB.

20.  Assertion (4) : cos™ (cos 13?71) is equal to g

Reason (R) : The range of the principal value branch of the function

y= cos~! x is [0, ).

65/S/2 Page 11 of 23 P.T.O.
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59 QU H 37fd T-ITI (VSA) TR % T4 8, 1978 JeoI% % 2 HF 6 |

21.

22,

23.

24.

25.

65/S/2

A 3T il
137 T ‘
sin~! (sin ?j +cos™! (cos Ej +tan~! (.\/5)

femmr et fix)= 10% &, f(x) T F=ae feig 1 I |

(F) T HINT ;
J'X3—1 4
X
X3'—X
AT
(@) I HINT

2
@) AR y=(sin"! %)%, (1 -x2) d—y—xﬂ 1 HIfST |
dX2 dX
AT

@ ARy R % N v S

k =T 98 W 1 shifory foredr feigatl (1, — 1, 2) @97 (3, 4, k) 1 e areft g
foigatt (0, 3, 2) T (3, 5, 6) i fireAT ATt T o wiererd 2 |
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SECTION B

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

21. Evaluate :

13n i ‘
sin! (sin ?) + cos! (cos g) + tan~! (.\/5)

log x

22.  Given that f(x) = , find the point of local maximum of f(x).

23. (a) Find:

OR

(b) Evaluate :
0
j |x +2 | dx
—4
d’y dy

24.  (a) If y=(sin"! x)?, then find (1 —x2) — —x— .
dX2 dX
OR
d
(b)  If yX=x7, then find &y.

25.  Find the value of k so that the lines joining the points (1, — 1, 2) and (3, 4, k) is

perpendicular to the line joining the points (0, 3, 2) and (3, 5, 6).

65/S/2 Page 13 of 23 P.T.O.
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9 GUS 1 -3 (SA) TFR &F T4 6, 1S90 Jeieh % 3 A% ¢ |

26. I T1d 2 5 U fomme™m & 20% o A Sufkata 90% & e & R 80% B
srfafia € | st o & uftorm gia € foF 80% 3 et suftafa 90% & o1féms ©
AT 20% TTRT ST A1 e d <A’ U 9Te foram | af o o1 o, foramer &
B H Y ATgod] Teh B AT AT 44T I8 U7 71T foh 36 A’ Ue T fobarm @ | =

STRIRAT 8 foh <A1 7T BT AR € 2
l—x2 d
2. ®F) AR y=cos! L0<x<1 21 = g
1+x2 dx
YT
I
@ AR -y pdfmdtnhE -
{log(xe)}
4 0 17 10
28. (F) zrféA[l 2}{ }%,?ﬁWASITHEﬁﬁTQI
1 - 0 -16 =
Al s grahifs |
YT
3 4 4
@ fmifFAsRImatamEeama®=|0 -1 0
2 2 -3
agsfr A3 = AL

29.  3T9ehal GHIEUT x cos y dy = (x eX log x + eX) dx & faf¥e ga1 J7a hifere, e mar
s
%%BYZE TV x=1 B
30. aute Rmatew 3% + 5 2k, 21— -8k @ur 4i -2} —7k ©HEwAW
ERSERIR RS

65/S/2 Page 14 of 23




SECTION C

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

26. It is known that 20% of the students in a school have above 90% attendance and

80% of the students are irregular. Past year results show that 80% of students who
have above 90% attendance and 20% of irregular students get ‘A’ grade in their
annual examination. At the end of a year, a student is chosen at random from the
school and is found to have an ‘A’ grade. What is the probability that the student
is irregular ?

2

I-x
27. (a) If y= cos!

dy
, 0<x<1, then find —.
1+x dx

OR

d log x
(b) If x¥Y=eX7Y, prove that & Lz
{log(xe)}

28. (a) Find a matrix A such that

4 0 17 10
A—l 21 o <16l

Also, find A™1.

OR
3 -4 4
(b) Given a square matrix A of order 3 such that AZ= 0 -1 ,
_ 2

show that Al = A_l.

29.  Find the particular solution of the differential equation :

T
x cos y dy = (x eX log x + e*) dx given thaty = 5 when x = 1.

/'\ A A /\ A AN /\ A A
30.  Show that the vectors 31 + j —2k, 21 — j —8k and41 —2j —7k form the
vertices of a right triangle.
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31.

(F) I :

J’ dx
COS X 4 /cos 2x

AT

(@) I :

5x_3
J X dx
1/1+4X72X2

Qs ¥

39 GUE § 13709 (LA) TFR FH I8, o8 I & 5 HH 8 |

32,

33.

34.

65/S/2

STl ShITSTC o R ATt forsh Sl o @H=e RH S = {(a, b) : a < b2} ARG
HelY S Toqed, WHIUG A Whth ® | 9 @ x e R 10 AT e g
(x,x) € ST

fFrefaRaa ek T g ot Ao oty gro g s
ENE]

X+ 2y > 240

3x +4y <620

2x +y =180

x,y=0
% ST Z = 6x + Ty T =IATH R HIST |

() THTRTH F TN Y, G y = 44— x> , WIS x = —/2 3 x = /3 qOr
x-37eT © eI &5 T &vhet J1d ShIfSTT |

YT

Q) W%Wﬁ,ﬂ%yZX%i'@TGﬁyZ 1 Wy=33ﬁTy-3T&Tﬁﬁ3(@3fW
&It T shifsTy |
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31. (a) Find :

J' dx
COS X 4 /cos 2X

OR

(b)  Find:
J‘ 5x -3
dx
J1+4x 2%

SECTION D

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

32. Check whether the relation S in the set R of real numbers, defined as

S = {(a, b) : a < b2} is reflexive, symmetric or transitive. Also, determine all
x € R such that (x, x) € S.

33.  Solve the following linear programming problem graphically :
Minimise Z = 6x + 7y
subject to constraints
X+ 2y =240
3x +4y <620
2x +y > 180
x,y=0.

34. (a) Using integration, find the area of the region bounded by the curve
y= \/4 —x2 , the lines x = 2 and x = \/3 and the x-axis.
OR

(b)  Using integration, evaluate the area of the region bounded by the curve

y= xz, the lines y = 1 and y = 3 and the y-axis.

65/S/2 Page 17 of 23 P.T.O.
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@)

. x-8 +9 ~10 ~15 - -5
@3t X3 :y16:27 ?rsnx3 =y829:25 EXCIEE

A L 1 I |
Tt
e T =0 -] +6k +A(31 - k)@

v =—3] 43k +u (i +2] - k) F ufreder fig I B | o T
321 {1 <1 WIS FHISHLOT T ShifoTy ST & 178 T@reit o Tidoeed foig o o
& T I9Yh ST L@THT o e ¢ |

Qs

3G @UE T 3 Jeh{UT eI TITRA T4 8, 15780 T o 4 3iF 8 |

ThIT 3TgAT - 1

36. U IR U AT TR o fore ffir 1 ueh weite foenfaa o @1 @ | 5 369
Th! ol o ST H ot 9, @ 36 el foh afe wte i Aes 25 m EreT S qen
SIS 25 m T & ST, 7 TEhT ATHA 625 m2 &9 ST © | IS 1S 20 m =T Y
TUT SIS 10 m TGT &1 ST, ¥ THET &%t 200 m2 & ST 2 |

X

SUh YT o TR I, e eTRad st o 3at difer

(i)
(ii)

65/S/2

&1 7T =T Rl G20 oh fTT x qelT y H {Rereh {iehor sH1sT |
g forfer g AW oh wife <Al fommd Sira shifs |
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X -8 y+9 z-10

35. (a) Find the shortest distance between the lines 3 = T = - and
x-15 y-29 z-5
3 8 -5
OR

(b)  Find the point of intersection of the lines

- A A A A A
r =i-j+6k +A31i-k),and

- A A
r =-3j] +3k +u(1 +2j —k).
Also, find the vector equation of the line passing through the point of

intersection of the given lines and perpendicular to both the lines.

SECTIONE

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

Case Study -1

36.  An architect is developing a plot of land for a commercial complex. When asked
about the dimensions of the plot, he said that if the length is decreased by 25 m
and the breadth is increased by 25 m, then its area increases by 625 m2. If the
length is decreased by 20 m and the breadth is increased by 10 m, then its area
decreases by 200 m2.

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

(1) Formulate the linear equations in x and y to represent the given
information.

(i)  Find the dimensions of the plot of land by matrix method.
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37. 60 HICT AT S I oo Ue T[oa & U 4 ohi SR IS 7S |

. g < et

60 m

30° , .
P - Q

BT IS —>

STeT G T ST 30° B, ¥ ohY SR oAt FRurfer weRer y = 60 - 4.9 2 gRT A TE R, AR

y X 3T SRT AT ofl & S AT SeTS SR & qAT ¢ Hevet § g 2 |

SUh YT o TR W, Feferiad wii o 3o diferg :

(1) XWTyﬁWETHW,GﬁX,PWE@W@%Q@@%Wy}H

F A A T T FRA FE R |

(ii)  ToReH T o STG 4 ST SIRT T @ 35 HieT i g TR 2

(il) () eI T S 35 Hiet T FTE WL, W G 1 ! S kT T /I &Y
ERIEIR RIS REEIREINEA S

aroqaT
(i) (@) 2 UFvS ehet ST & o1E I ht SR il T8 o =12 shl g J1d I |
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Case Study — 2
37. A sandbag is dropped from a balloon at a height of 60 metres.

\ s

7 Sun rays
1R
60 m
y
f o}

X

Shadow path —>

When the angle of elevation of the sun is 30°, the position of the sandbag is given
by the equation y = 60 — 4.9 tz, where y is the height of the sandbag above the
ground and t is the time in seconds.

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

(1) Find the relation between x and y, where x is the distance of the shadow at
P from the point Q and y is the height of the sandbag above the ground.

(11)  After how much time will the sandbag be 35 metres above the ground ?

(ii1)) (a) Find the rate at which the shadow of the sandbag is travelling along
the ground when the sandbag is at a height of 35 metres.

OR

(i) (b) How fast is the height of the sandbag decreasing when 2 seconds
have elapsed ?
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65/5/2

ThITT 3T — 3

U farshar ot e Sfer ot o eretma &€ s foreh W el firera &, S &g =t
2| 98 U foF 0 foaft g it forshy st R, ST wiRrenarent & wry A9 &

AR H S TS :
X: 0 1 2 3 4 5
P(X): | 042 | 3k 03 | 005 2k | 0.03

SR A F AT Y (TH), SHIFR IT & :

Y =800X + 50

ST e o TR W, FHHfcRead st o 3w i :

(1)
(i1)
(iii)

(iii)

k T HH J1d It |
P(X > 3) 3T O JTd shifwTT |

(@) Torskar st sruferd @THTfesh ST ot MU A, I WA gY R a8 wHTE
T e feg m Rtar ? |
AT

(@) forshdn sl STUfRTd |rHTiEes ST 3t TUMT <hITSTT, I8 A BT f o8 Hure
T el i feT wH T 2 |
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Case Study — 3

A salesman receives a commission for each sale he makes together with a fixed

daily income. The number of sales he makes in a day along with their probabilities

are given in the table below :

X

0 1 2 3 4 5

P(X) :

3k

=
f—
=

His daily income Y (in ¥) is given by :

Y =800X + 50

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

(1)
(i1)
(iif)

(iif)

Find the value of k.

Evaluate P(X > 3).

(2)

(b)

Calculate the expected weekly income of the salesman assuming he

works five days per week.
OR

Calculate the expected weekly income of the salesman assuming he
works only for three days of the week.
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Marking Scheme
Strictly Confidential
(For Internal and Restricted use only)
Senior School Certificate Examination, 2024
MATHEMATICS PAPER CODE - 65/S/2(Comp.)

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 in the nature of 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 deliberation
and discussion. The remaining answer books meant for evaluation shall be given only after
ensuring that there is no significant variation in the marking of individual evaluators.

Evaluators will mark( V) wherever answer is correct. For wrong answer CROSS ‘X be
marked. Evaluators will not put right (vV)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 Q1-020, 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 021-038, if a student has attempted an extra question, answer of the guestion 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 question paper.

14

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

e Leaving answer or part thereof unassessed in an answer book.

Giving more marks for an answer than assigned to it.

Wrong totaling of marks awarded on an answer.

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

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

Wrong grand total.

Marks in words and figures not tallying/not same.

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

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

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 (0)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/S/2

MS_XIl_Mathematics_041_65/S/2_Comp_2023-24

Q.No. | EXPECTED ANSWER / VALUE POINTS [ Marks
SECTION-A
(Question nos. 1 to 18 are Multiple choice Questions carrying 1 mark each)
L. Il A and B are two square matrices ol order 2 and |A| =2 and |B| =35, then
3AB |is:
(A) 90 (B) 30
(C) 30 (D) 90
Ans | (D) 90
2. Xx—3
— et dxisequal to:
(x—1)*
sk o X
2e - -2e .
(A) — +¢( (B —= +(
(x—1) (x—1)"
X X
-, € e ¢ -
(C) - +( (D) ———5 +«(
(x—-1) (x—§)"
Ans e*
D) ——+C 1
(x-1)
3. The area (in sq. units) of the region bounded by the curve v = x. x-axis, x =0 and
x=2 is
3 I
(A) 3 (B) 3 log 2
Cy 2 (D) 4
Ans | (C) 2 1
3 P.T.O.
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4. ; ; -— T
_ ~ projectionof aonb
What 1s the value ol — S
projectionof bona
: b e R e S
forvectors a =21 —-3) -6k and b =21 -2) +k ?
(A = B !
) = ( o
7 ] 3
4 B
(C) — ) =
_J’ -
Ans B 7
3
5 L —3 —r — — —% —F —% —
. If a and b are two vectors such that a .b >0and |a .b | a xb | then
the angle between 2 and b is:
n : ™
(A) I (B) E
_ 2w i
(C (D
) 3 ) p
Ans A) T
4
6. For two matrices A and B, given that A | = _B, then inverse of (4A) is:
(A) 4B (B) B
(C) N B (D) o B
' 4 16
Ans 1
D) —B
(D) 16
7. I x=at"and y=2at, then — 1sequalto:
dx |
(A) 2at (BY -
t
I I
(C) — (D) -
- 2at”
4 P.T.O.
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Ans B 1 ’
B _
{
8. The function f(x)=|x| -~ x where xR 1s:
(A)  continuous and differentiable at x =0
(B) continmuous but not dilferentiable at x =0
(C) not contimuous but differentiable at x =0
(D)  neither continuous nor differentiable at x =0
Ans | (B) continuous but not differentiable at X =0 1
9. If X.Y and XY are matrices of order 2 x 3, m x n and 2 x 5 respectively, then
number of elements in matrix Y 1s :
(A) 6 (B) 10
(I} 15 (D) 35
Ans | (O) 15 1
10. The number of discontinuities of the function { given by
‘x+2, if x<0
fix)= < e, if 0<x<l1
2-x, if x>I1
15 :
(A) O (B) 1
(C) 2 (o) 2
Ans | (C) 2 1
P.T.O.
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3log x 4 —1 .
1. I e’ EN(xT +1) dx s equal to :
1 4 :
(A) —log(x¥+1)+C
4
\
1 | )
(B) — log p FC
4 B8
C i C
(C) 1 i
x +1
X
D - C
t
(1) 1
X +1
Ans 1 4
(A)Zlog(x +1)+C 1
12. i) , gl ., dy |
Let y=1 —J and 1 (x)=x". What 1s the valueof — at x=—_?
L X dx 2
] l
(A) —— (B) -
64 32
(C) -—-32 (D) —64
Ans | (C) =32 1
13. - . — dy e
If y lngxfscuxfx , thenthe valueof — at x= — is:
dx 16
|
(A) — (B) =
: I . |
(C) E (D) I
Ans A) 1 1
T
MS_XIl_Mathematics_041_65/S/2_Comp_2023-24 6 P.T.O.
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dv
14. A particular solution of the differential equation x IL t y =10, when x = | and
dx
y=1,18:
(A) y=x
{Bﬁ y= L..*i
1
X
(D) y=logx
Ans 1
O y=- 1
X
15. The greatest integer function defined by fix) = [x], | < x < 3 is not differentiable
at x
(A) O (B
' 3
(C) 2 (D) .
Ans | (C)2 1
16. A vector makes equal angles with positive directions ol x, v and z axes. The
direction cosines of the vector are :
A | 1 |
(A) L,
[+ 7 5
V3 A3 ‘\/:
. | | I
(B) —
V3 A3
) 11 I
& et
. I | 2
(L)) i
'\;"Jlf! /b 'Jf_?
Ans 1 1 1
A) === 1
3343

MS_XIl_Mathematics_041_65/S/2_Comp_2023-24
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17.

The vector equation of the line passing through the points (0, 0, 2) and (3,
1S :

-

-

(A)

2k +A(3i +2j -5k)

=

(B) 2k +A3i 2] +5Kk)

Lsd
=l

() —2k +A(3i -2j +3k)

Hd o mlomy

(D) —3i —2j +5k +A(2Kk)

[

.

L
—

Ans

(©) F=2|2+x(3?—2j+3|2)

18.

If the radius of a circle is increasing at the rate of 0.5 cm/s, then the rate of
increase of its circumference 1s :

2r
(A) cm/s (B) = cm/s

(C)

cm/s (D} 2w com/s

Ans

(B) T cm/s

(Question Nos. 19 & 20 are Assertion-Reason based questions of 1 mark each)

Questions number 19 and 20 are Assertion and Reason based questions. Two statemenis
are given, one labelled Assertion (4) and the other labelled Reason (R). Select the
correct answer from the codes (4), (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) i1s nmor 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 (4) : If R and S are two events such that P(R|S)=1 and P(S) > 0,
then S R.

Reason (R) : If two events A and B are such that P{A N B) P(B). then
A CB.

Ans

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

MS_XIl_Mathematics_041_65/S/2_Comp_2023-24 8
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20. _ 1 137 ) -
Assertion (4) :  cos cos is equal to —.
6 6
Reason (R) : The range of the pnncipal value branch of the function
y = cos 1 x is [0, 7].
Ans | (A) Both Assertion (A) and Reason (R) are true, and Reason (R) is the correct explanation 1
of the Assertion (A).
SECTION-B
(Question nos. 21 to 25 are very short Answer type questions carrying 2 marks each)
21. Evaluate ;
;e I3n | T N =
sm ' | sin teos ' | cos— | Hlan ' («/3)
\ 4] G
Ans . .13
sm‘l[sm ?n]+cos‘1(cosg)+tan‘l(«/§)
T 1
==+ 1
6 Y
_5n %
6
” N ; logx _ 1 _ -
. Given that f{x) , lind the point of local maximum of f(x).
Ans 1-1logx
f’(x)=—zg,.'.f'(x)=0:>Iogx=1:>x=e !
X
2xlogx—3x 1
f"(x) = ?(—4 = f”(e) =-3 <0 i.e. x=c¢ is a point of local maximum. 1
23. (a) Find :
J' = _§ d
3 x
b4 — M
ORr
(b) Evaluate :
0
.[ |x +2| dx
4
P.T.O.
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. 2
(a) dy _2sin X:(l—xz)(d—y) =4y

dx J1-x2 dx

Differentiating with respect to ‘x’, we get

(1—x2)2d—y@—2x(d—y)2 _4

dx dx? dx dx
dy _dy
1-x*)—2 —x—2L=2
:>( )dx2 dx

Or

(b) y*=x’ = xlogy =ylogx
Differentiating with respect to ‘x’,
iol—y+ logy = Y
y dx X
_,dy _y[y=xlogy
dx x\x-ylogx

dy
—log x
+dx g

A
" @ jx3 Lax= (1+1—L)dx 1
X X+
=X+ log|x|—log|x+1|+¢ L
Or
0 -2 0
(b) I|x+2|dx=J'—(x+2)dx+_[(x+2)dx 1
-4 -4 -2
2 -2 2 0
=_M] +M:| =242=4 1
2 2
-4 2
"
24. : ; 2 - . du}' d:"
(a) If y=(sin~! x)~, then find (1 —x?) S X
dx” dx
OR
. v - \J
(by  If y®=x7, then find —.
dx
Ans 1

25.

Find the value of k so that the lines joining the points (1, — 1, 2) and (3, 4, k) is

perpendicular to the line joining the points (0, 3, 2) and (3, 5, 6).

MS_XIl_Mathematics_041_65/S/2_Comp_2023-24 10
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Ans | The direction ratios of the two lines are: 2,5 k—2and 3,2,4 respectively. 1
The lines are perpendicular .-, 2(3) + 5(2) + 4(k — 2) =0=>k=-2 1
SECTION-C
(Question nos. 26 to 31 are short Answer type questions carrying 3 marks each)
26. [t 1s known that 20% of the students in a school have above 90% attendance and
80% of the students are irregular. Past year results show that 80% of students who
have above 90% attendance and 20% of irregular students get *A” grade in their
annual examination. At the end of a year, a student 1s chosen at random from the
school and 1s found to have an *A” grade. What is the probability that the student
1s trregular ?
Ans | Let B : Student getting ‘A’ grade
E1 : Student having above 90% attendance %
E:: Student being irregular
20 80 80 20
P(E,)=—;P(E,)=—P(B|E,)=—;P(B|E,)=— 1
(1)100(2)1oo(|1)1oo(|2)1oo %
P(E,)P(BIE,)
P(E,|A)= Y,
P(E,)P(BIE,)+P(E,)P(BIE,) >
B 0.8x0.2 21
0.2x0.8+0.8x02 2 I
27. [ 1 —x* v
(a) If y=cos™] = | 0<x<1, thenfind —.
{1+x dx
OR
_ - dy log x
(b) If x¥=e*7Y, provethat —=—"—+.
A flog(xe)}”

MS_XIl_Mathematics_041_65/S/2_Comp_2023-24 11
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Ans 1—x2
(a) y=cos™ ~ |, Put x=tan® =0 =tan™ X 1
1+x
~ ~ dy 2
= y=c0s"(cos20)=20=2tan"x, ..~ =
y ( ) dx 1+x° 2
Or
b) X ="' > ylogx=x-y=>y= .
logx+1 !
dy log x log x
—== = 2

dx  (logx+1)* { log (xe)}2

28. (a) Find a matrix A such that

4 0 17 10
Al 3 0 -16]|

Also, Iind A [.

OR
3 —4 |
— . - + 2
(b) Given a square matrix A of order 3 such that A~ () —1 0

.N'llu".".'l|lill:5"u3 A E.

Ans 17 10774 o7"
wasly S5 5 &

0 -16||-1 -2
_ 117 1072 0 !
8|0 -16||l1 4
3 -5
- 7] z
8 5§
Also, A‘l=i 1
34| -2 3
Or

MS_XII_Mathematics_041_65/S/2_Comp_2023-24 12 P.T.O.
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b) A=A S A =1 7
3 -4 473 -4 4 1 00

A'=A°A’=|0 -1 0|0 -1 O0|=[0 1 0f=I 1Y
2 2 -=3[|—2 2 3| |0 01

29. Find the particular solution of the differential equation :

xcosydy=(xe*log x +e*)dx giventhaty= — whenx = 1.

s | =

Ans | Separating the variables and integrating:

jcosy dyz‘[ex(logx+£]dx 1
X

= siny=e*logx+c !

Using y=g,x=1,wegetc=1 %

. the particular solution is, siny =1+¢”log x

30. | Show that the vectors 31 + | 2k. 2i J 8k and 41 Zj 7k form the

vertices ol a right triangle.

AnS | ¢ A(3?+j—2|2), B(2?-j-8|2), and c(4?-2j—7f<),then
AB=—i-2j-6k, BC=2i—]+k, CA=—i+3]+5k and AB+BC+CA=0 2
B_C.-CT.A=—2—3+5=0:>B_(§J_C_A., . ABCis a right triangle. 1
MS_XIl_Mathematics_041_65/S/2_Comp_2023-24 13
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31. (a) Find :
J' dx
COS X , fcns. 2x
OR
(b) Find :
Sx-3
dx
N .\/I +4x-2x"
Ans dx dx
(a) =
ICOSXJCOSZX ‘[cosx\/coszx—sinzx %
_J‘ sec X 1
V1-tan? x
=J‘ﬁdt,using tanx =t,sec’ x-dx = dt %
1-t
1
=sin"t+c=sin"(tanx)+c
Or
—4X+4 1
dx++/2 dx 11
‘[\/1+4x 2x° I\/1+4x—2x2 ‘[ 3Y , A
31 -(x-1)
2
5 . 2 1
=_§\/1+4x—2x2+\/§sm‘l[\g(x—l)]+c %
SECTION-D
(Question nos. 32 to 35 are Long Answer type questions carrying S marks each)
32. Check whether the relation S 1n the set R of real numbers, defined as
S = {(a, b) : a = b2} is reflexive, symmetric or transitive. Also, determine all
x € R such that (x, x) € S.
Ans 1 1 2
Reflexive: Let E K (E] , .~ S is not reflexive. !
Symmetric: 1<2° = (1,2) e Sbut 2£1? =(2,1) £S. .S is not symmetric. 14

MS_XIl_Mathematics_041_65/S/2_Comp_2023-24
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Transitive: 10<6° = (10,6)eS & 6<3’=>(6,3) e Sbut 103> =(10,3) £S5

.. S is not Transitive.

Let (x,x)eS<x<x* < xeR-(0,1)

33. Solve the following linear programming problem graphically :
Minimise Z = 6x + Ty
subject to constraints
X+ 2y > 240
3x +4y €620
2x +y =180
X,y=0.
Ans

840,100 Correct Graph
2r+y =180

C(140,50)

0 0 0 0 0 i 0 0 \| 0 190 0 180 00 0 z?ﬂ'\m
Corner Points | Value of Z=6x+7y
A(20,140) Z=1100
B(40,100) Z =940
C(140,50) Z=1190

Min(Z) =940 at x=40,y =100

MS_XIl_Mathematics_041_65/S/2_Comp_2023-24 15
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Using integration, find the area of the region bounded by the curve

34. (a)
y 1}4 X" . the lines x —w’q and x ’\."E and the x-axis.
OR
(b) Using integration, evaluate the area of the region bounded by the curve
y x2, the lines y = | and y = 3 and the y-axis.
Ans Jks

Area of the region bounded by the curve

Correct Graph

% V3
o5, = I \)4—X2dX 1%
-2
NG
1
| 2Ja=x? +2sint 2 1
2 2] g5
=£+2-E+1+2-E=£+1+7—1t 1
2 3 6
Or
Correct Graph 1
\"‘, Ter /f
d :\\;"2 | fy=s Area of the region bounded by the curve
\ = 3
\‘\ 2%} = =
X/ \\_I 7 1 X Jl- \/ydy 2
8 -§ 4 3 2 10 1 2 3 4 ] 2 % 3 2
y
=—(3v3-1
3 3( 3 ) 2
1
P.T.0.
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. i _ X -8 y+9 z-10
35. (a) Find the shortest distance between the lines — y . and
3 3
x-15 y-29 z-5
3 8 5
OR
(b) Find the point of intersection of the lines
r i —j +6k +4(31 —k),and
— : - .I . "
r =-3) +3k+u(1+2) —k)
Also, lind the vector equation of the line passing through the point of
intersection of the given lines and perpendicular to both the lines.
Ans | (a) F=(8?—9]+10R)+x(3?—16]+7|2) }
F=(15?+29]+5|2)+u(3?+8]—5|2)
We have, 3, =8i—9j+10k, b, =3i—16j+7k, a,=15i+29j+5k, b, = 3i +8j—5k 2
i ] K
a,-8, =71+38]-5Kk, b,xb, =[3 —16 7 |=24i+36]+72k 41l
3 8 -5
b,xb,)-(a,-a
Shortest Distance = ( = 2) ( - 1) =%=14 1
byxb| |7
Or
If the given lines intersect then,
?—j+6f<+x(3?—|2)=—3]+3R+u(?+zj—l‘<) L
Solving the equations, 1+3A=pn,—-1=2u—-3,weget A=0,u=1 2
which do not satisfy the equation ,6—A=3—p. 1
1
.. The lines do not intersect, hence no point of intersection
SECTION-E
MS_XII_Mathematics_041_65/S/2_Comp_2023-24 17 P.T.O.
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(Question nos. 36 to 38 are source based/case based/passage based/integrated units of assessment
questions carrying 4 marks each)
36. An architect 1s developing a plot of land for a commercial complex. When asked
about the dimensions of the plot, he said that if the length 1s decreased by 25 m
and the breadth is increased by 25 m, then its area increases by 625 m2. If the
length 1s decreased by 20 m and the breadth is increased by 10 m, then its area
decreases by 200 m2.
y
X
On the basis of the above information, answer the following questions :
(1) Formulate the linear equations in x and vy to represent the given
information.
(11)  Find the dimensions of the plot of land by matrix method.
Ans | ) (x—25)(y +25)=xy +625=> x—y =50 )
(x—20)(y +10)=xy —200=>x—2y =0
1
(ii) The system of linear equations can be written in matrix form as
1 -1}[x 50
= 1
1 2|y 0 %
-1
X 1 -1] 150 -2 1}|50 100
= = = — = 1
y 1 -2 0 -1 14| O 50
Xx=100m, y =50m A
MS_XII_Mathematics_041_65/S/2_Comp_2023-24 18 P.T.O.
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37 A sandbag is dropped from a balloon at a height of 60 metres.
t=10 /
Sun rays
2T R
60 m
y
o
p 30 _ o |
X
Shadow path —»
When the angle of elevation of the sun is 307, the position of the sandbag is given
by the equation y = 60 — 4.9 t2, where y is the height of the sandbag above the
ground and t is the time in seconds.
On the basis of the above information, answer the following questions :
(1) Find the relation between x and vy, where x is the distance of the shadow at
P from the point () and y is the height of the sandbag above the ground.
(11) Afiter how much time will the sandbag be 35 metres above the ground ?
(111) (a) Find the rate at which the shadow of the sandbag is travelling along
the ground when the sandbag is at a height of 35 metres.
OR
(111) (b) How flast is the height of the sandbag decreasing when 2 seconds
have elapsed ?
Ans X
(1)X=tan30°:>y=—0rx=\/§y 1
X 3
oy T 5v10
(ii) Using y =35m = 60—4.9t° =35 = 4.9t° =25=>t = . seconds. 1
dx
(iii) (a) x =/3y = x =60/3 —4.9/3t> => — =—4.93 (2t):| o5 =—7+/30 m/s 2
dt t=5\/1_0 t=—
7
Or
d
(iiii) () &Y = —9.8t = —9.8x 2 =—19.6 m/s 2
dt
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Height of the sandbag is decreasing at the rate of 19.6 m/s

38.

A salesman receives a commission for each sale he makes together with a fixed
daily income. The number of sales he makes in a day along with their probabilities

are given in the table below :

ro
(9%}
i N
N

X: 0 |

(%]

PX): | 042 3k 0.3 0.05 2k 0.0

His daily income Y (in %) is given by :

Y = 800X + 50

On the basis of the above information, answer the following questions :
(1) Find the value of k.

(1) Evaluate P(X = 3).

(m) (a) Calculate the expected weekly income of the salesman assuming he
works five days per week.
OR
(m) (b) Calculate the expected weekly income of the salesman assuming he

works only for three days of the week.
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1

Ans

() 0.42+3k+0.3+0.05+2k+0.03=1=5k=0.2= k=2—5=0.04
(i) P(X23)=0.05+2k +0.03=2k +0.08=0.08+0.08=0.16

(iii) (a) Expected sales per day = ZX . P(X)
=3k+0.6+0.15+8k+0.15=11k+0.9=1.34

Expected Daily income = Y = 800(1.34) +50= %1122

Expectedly sales income for five days per week =3 5610
Or

(iii) (b) Expected sales per day = Z X-P (X)
=3k +0.6+0.15+8k+0.15=11k +0.9=1.34

Expected Daily income = Y = 800(1.34) +50= %1122
Expectedly sales income for three days of the week = 3366

NN

NN
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