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

(1)
(i1)
(iii)
(iv)
(v)
(vi)
(vii)

(viii)

(ix)

This question paper contains 38 questions. All questions are compulsory.

This question paper is divided into five Sections - A, B, C, D and E.

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

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

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

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

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

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

Use of calculators is not allowed.

SECTION A

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

1.

Integrating factor of the differential equation x? -2y =4x2 is:
X

@ b -
X
© - @ -x?
X
3 2 4 1
It is given that X = . Then matrix X is :
1 -1 2 3
1 0 0 —1]
(a) (b)
0 1 1 1
1 1 1 -1
(c) (d)
1 -1 1 -1
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x % fpg T & fou, arfures AR AN & ?

2x -3
5

X

(a) =£3 by -3 (c) + 2 (d 2

T LPP % UNag gaTd & & v &g 0(0, 0), A(250, 0), B(200, 50) 3R
C(0, 175) | A 3egT Sl Z = 2ax + by 1 31frehan A foigati A250, 0)
3 B(200, 50) W B, a1 a 3T b o = &1 T 8T

}!

250
2004
(0,175)
150+
100 $
Al B(200,50)
/(2500 300
: Ll Ll l’,r’ ; } x
O 50 100 150 200 250N\ N

(a) 2a=Db (b) 2a =3b (c) a=b (d) a=2b

5\_@_{34} x+1 _ 4—-y _ Z;5 Sﬁ'{ X_+3 _ y—2 _ 215 %ﬁaww%

1 -1 3 5
(a) coS 1(%) (b) cos 1(%)
T T

Teh T5987 I8 i 3BTAT M7 | =eATE E 3R F s E = (1, 3, 5} 3T F = {2, 3}
21 PE|F)®H AH B :

(a) (b)

(c) (d)

olR WM
N|—= W+

65/C/3 ~~~~ Page 4



2x -3 10 1
3. For which value of x, are the determinants and 3 9
X —
equal ?
(a) 3 (b) -3 () 2 @ 2

4, The corner points of the bounded feasible region of an LPP are O(0, 0),
A(250, 0), B(200, 50) and C(0, 175). If the maximum value of the objective
function Z = 2ax + by occurs at the points A(250, 0) and B(200, 50), then
the relation between a and b is :

y
250)
200+
(0,175)(‘:\
150-
100+
50 ¥
swmem ey X
Ol 50 100 150 200 250
(a) 2a=b (b) 2a=3b (c) a=b (d a=2b
5. The angle between the lines x+1 = 4 —1y =z ; o and
x+3 y—-2 z+5 .
= = is:
-3 5 4
2 1
(a)  cos1 (—) ()  cos1 [—)
3 7
i T
x d z
(c) 2 (d) 1
6. A fair die is rolled. Events E and F are E = {1, 3, 5} and F = {2, 3}
respectively. Value of P(E|F) is :
2 1
2 b el
(a) 3 (b) 3
1 1
- d =
(c) 5 (d) 2
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aﬁ;,?aﬁi(?+f)mﬂm¥r&ﬂ§3ﬁt 2 T b % = A 0
g, dl 0 =T W9 &A1 :

(a) — (b) — (c)

T
3 5 3 (d)

6
8.  af ABCD U HHIT T 2 3 AC e BD &% st §, 1 AC + BD 2 :

—> — - —
(a) 2DA (b) 2AB () 2BC d 2BD

9. Ifg x=acos6+bsin6,y=asin6—bcos6%,?ﬁﬁﬂ%’@ﬂﬁﬁ5ﬁ?-m
HE R ?

2
@ &Y Y

2 XdX+y=O y—dX2 +xd +y=0

a2 42 d

2d’y Y o= 20y _ &Y
(c) y —dx2 +de y=0 (d) 2 de y=0

10. aﬁwA:[ll _ll]ﬁIA%kA%,aﬁka»‘rm‘am:

d2y2 dy3 4 .. .
11. 379hd GHET | —2 +(—) +xA=0RN R MITH AR L :

(a) 1 (b) 2 () -1 d 0

12. J 2C°S 2x s—dx R
sin

X .C0os“ X
(a) tanx-—cotx+C (b) —cotx—tanx+C
(c) cotx+tanx + C (d) tan x —cot x - C
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10.

11.

12.

-> o > o ) . -
If a, b and(a + b)) are all unit vectors and 0 is the angle between a

_)
and b , then the value of 0 is :

2n b 2 ©

T
(a) 3 6 g (d)

T
6

If ABCD is a parallelogram and AC and BD are its diagonals, then
—> —
AC + BD is:

— — - —
(a) 2DA (b) 2AB () 2BC (d 2BD

If x=acosO+bsinh y=asin6-—bcos6, then which one of the
following is true ?

2 2
(a) y2—j }27 —x—jz+y=0 (b) yz—j g +x—3§+y=0
b4 X
d2 d d2 d
207y y o 2y 4y  _ _
(e) y dx—2 +X—dX y=0 (d) y 2 de y=0

1 -1
If matrix A = [ . . } and A? = kA, then the value of k is :

(a) 1 () -2 (0 2 d -1

The difference of the order and the degree of the differential equation

2
2 3
4y +(_dyj + x4=0is:
dX2 dx

(a) 1 (b)y 2 (c) -1 d o0
J. : 2COS 2x 3 dx is equal to
sin“ x.cos? x
(a) tanx —cotx + C (b) —cotx—tanx+C
(e) cotx+tanx +C (d) tanx —cotx—-C

65/C/3 ~N~~ Page 7 P.T.O.



IfE A, HIfC 31 Teh a1 TG & X |A| =67, A |adj A| FIAA T :

36

216

2|, HzHTAA B :

(c)

13.
(a) 6 (b)
(¢ 27 (d
X+y+2z 3
14. 3ToYg WHIRUT | x+z | =
y + 2z -1
(a) 1 (b)
¢ -1 (d
_ T X dy 5.
15. ?T%y = log[tan(4 + 2)} %, al I % :
(a) secx (b)
(c) tan x (d)
16. YA 2x+y-4<0W feuq fag &
(a) (0,8) (b)
(c) (5, 5) (d)
/6
17. J sin 3x dx WIIFT% :
0
(a) - ﬁ (b)
2
(c) ﬁ d
2
18. Hﬁﬂ?ﬂ‘él‘%ﬂ/i\+3}+2lgq19%q§:
1
— b) V6
(a) % (b)
65/C/3 ~~~~ Page 8

cosec X

sec X tan x

(1,1
(2, 2)

(G

Lo | =

2
J6

(d)

S



13. If A is a square matrix of order 3 and |A| = 6, then the value of |adj A |
is:

(a) 6 (b) 36
(c) 27 (d 216
X+y+2z 3
14. Inthe matrixequation| x+z |[=| 2|, thevalueofzis:
y + 2z -1
(a) 1 (b) 2
0 -1 d -2

15. If y=1log tan(£+§) , then dy is :
4 2 dx

(a) sec X (b) cosec X

(c) tan x (d) secxtanx
16. The point which lies in the half-plane 2x + y—-4<0 is:
(a (0,8 by 1,1

(c) (5,5) d (2,2
/6

17. The value of j sin 3xdx 1is:
0

(a) - — by -

[\
Lo

(c) (d)

Lo | =

2
.. A AT A
18. The projection of vector i on the vector i + j + 2k is:

@) L b 6 © = @ =

J6 J6

65/C/3 ~N~~ Page 9 P.T.O.
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Jo7 GE&IT 19 3K 20 39HY7T T b FRT I97 & 3R I9F o7 &1 1 3P
& 1 5 H97 13T 77 & 574 T &1 S71YFHT (A) T4 G F @ (R) GRT 371%a 17 T
& | §7 571 & &E] I 14 15¢ T il (@), (b), (c) 3R (d) H & FTH 1T |
(a)  JAHHAA (A) 3R T (R) QAT Tl & AR T (R), HAWHAA (A) I @&l
T T 2 |

(b) 3R (A) 3R b (R) IHI T & 3 @b (R), 3heH (A) Hi F&ll
AT TgT T & |

(c)  3Ifehed (A) &l 8, Tg @%b (R) TeTd 2 |
(d) AMRYE (A) T9d 8, 94q d (R) F&l 2 |

19. 37 (A): NI A0, 0, 0), B(3, 4, 5), C(8, 8, 8) 3 D(5, 4, 3) ¥ &1

=S Th A 2 |

7% (R) : ABCD U 9=y 8, I AB=BC=CD=DA, AC#BD?® |
20. 3BT (A) : cot-l(ﬁ)wg@am:rg%l
7% (R) : cot-lxH U@ R—{-1,1}% |
TUE @
57 @S § 3717 Tg-3TIT (VSA) IHR & J97 &, 578 I8 &2 3% § |
21. U U W [ HIRT, FEe qRAT 62 qo 98 Uik WReW a + b 3N

- - R - :
a — b % Eaq 7, & a +i+katb=i+2) +3k ¥

- - e
|b|=24, |c|=25 3 a +b+c=0 8
= T S

a.b+b.c+c.a  AHFEHNT |

(@) Al T @1 x-398, y-318 IR 2-31F & TA FHAN: o, B 3 y BT A
%,?ﬁﬁ:@@ﬁm% sin? o + sin? B + sin? y = 2 2

65/C/3 ~~~~ Page 10



EEE

B

Questions number 19 and 20 are Assertion and Reason based questions carrying
1 mark each. Two statements are given, one labelled Assertion (A) and the other
labelled Reason (R). Select the correct answer from the codes (a), (b), (¢) 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 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) : Quadrilateral formed by vertices A(0, 0, 0), B(3, 4, 5),
C(8, 8, 8) and D(5, 4, 3) is a rhombus.
Reason (R): ABCD is a rhombus if AB = BC = CD = DA, AC # BD.

20.  Assertion (A) : The principal value of cot~! (+/3) is %
Reason (R): Domain of cot™!x is R—{-1, 1}.

SECTION B

This section comprises very short answer (VSA) type questions of 2 marks each.

21. Find a vector of magnitude 6, which is perpendicular to each
> o > - => A A A
of the vectors a + b and a — b, where a =i +j +k and

- A A A
b =1+2j +3k.

> > - - -
22. (a) Ifa, b and c are three vectors such that |a | =7, | b | =24,

- e

| c| =256 and a + b + ¢ = 0, then find the value of

e e e T

a.b+b.c+c.a.

OR
(b)  If a line makes angles a, f and y with x-axis, y-axis and z-axis

respectively, then prove that sin? o + sin? p + sin? y = 2.

65/C/3 ~~~~ Page 11 P.T.O.



3ax + b, e x>1
fx) = 11, e x=1
bax —2b, I x<1

x=1WHId 28 | a3 b T I hiT |

24. a%ﬁmaamsﬁﬁqﬁaﬁw&xhx%%,xiom% |
X

25. (&) WA HifT :
tan=1[ 08 X
1-sinx
aToraT

(@) fag i 5 fx) = [x] g Jed Heow 6 B £: R — RT A
Thehl & TR 7 & =B ¢ |

@uUg T
39 G § TY-3F70F (SA) TR & F97 &, 578 J3% & 3 3% & |

26, (%) AYIMAA T AT 2% 3N 3 AT ¢ & 3N It BH 4 T 3N
5 A TG & | AMGesAT Th g i Toh At H § FHehrem T IR 9= /=
T 98 &1 3 | WiRrenar 31d <hIfSTe 6 38 91 B § 9 fHester mam o |
arera
(@) 50 KA o Tg H § 20 9¢d &9 diad & | 39 98 H ¥ Agesd
2 Sfcrat sl A1 T (forT gfoeemaar &) | 97 U 39 SRRl i we
ST TTRhAT S AT SHIT ST Fed 9 Sietd 3 |

27. T4 hiNT ;

J' cos 0
\/3 —3sin 6 — cos? 6

65/C/3 ~N~~ Page 12
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23. The function

3ax + b, if x>1
f(x) = 11, if x=1
Sax — 2b, if x<1

is continuous at x = 1. Find the values of a and b.

24. Find the interval in which the function f(x) = x3 + i3 , X # 0 is decreasing.
X

25. (a) Simplify:

tan—1[ __C0S X
1—-sinx

OR

(b)  Prove that the greatest integer function f: R— R, given by
f(x) = [x], is neither one-one nor onto.

SECTION C

This section comprises short answer (SA) type questions of 3 marks each.

26. (a) Out of two bags, bag A contains 2 white and 3 red balls and bag B
contains 4 white and 5 red balls. One ball is drawn at random from
one of the bags and is found to be red. Find the probability that it
was drawn from bag B.

OR
(b)  Out of a group of 50 people, 20 always speak the truth. Two
persons are selected at random from the group (without
replacement). Find the probability distribution of number of

selected persons who always speak the truth.

27. Find:
cos O

J. \/3—3sin6—cos2 0

65/C/3 ~N~~ Page 13 P.T.O.
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28. (%) WM @ T :

/2
J‘ X sin X cos X

sin4 X + cos4 X

dx

0
YT

(@) WM Fd i :

3

j (|x-1] +|]x-2])dx

1

29. I hifNT ;

j 3 X dx
x“+1)(x-1)

30. Tmfaiea e T gaen 1 o fafy @ g ki :
frfefga ssedt & 31,
z=6x+7yw?fl?l"ﬂww:
2x+y=>8
X+ 2y >10
x,y=0

31. (%) orwe wiemw Y - XY g fyfine wer w i, fem e 2

dx 52 4y2

fFIax=08, Ay=1% |

YT

(@) Wwﬁw(1+x2)3—y+2xy= L & fafre ga 3 hifvr,
X

1+X2

femmmafeSex=18, @y=0% |

65/C/3 ~N~~ Page 14



28. (a) Evaluate :

n/2
J‘ X sin X cos X

sin4 X + cos4 X

dx

0

OR

(b) Evaluate :

3
J (|x-1] +|]x-2])dx
1

29. Find:

J- 3 X dx
x“+1)x-1)

30. Solve the following Linear Programming Problem graphically:
Minimise z = 6x + 7y
subject to the constraints
2x+y=>8
X+ 2y >10
x,y=0

31. (a) Find the particular solution of the differential equation

dy _ _ xy

dx x2+y2

, given that y = 1 when x = 0.

OR

(b) Find the particular solution of the differential equation

1+ x2)3—y+ 2xy = given that y = 0 when x = 1.
X

1+X2’

65/C/3 ~~~~ Page 15 P.T.O.
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#

Qs ¥

59 GUE 7 -39 (LA) IHR & J97 &, 978 9% & 5 37% & |

32.

33.

34.

35.

THTRT 1 ITART hd §U, Th U0 Frgst § R & =1 & Fra i feeh
M (=1, 2),(1,5) 33, 4) 8 |

1 1 1
e A=|1 0 2|32, @ Al 3@ Hfw, 1a: Fafafga e g
3 1 1
ﬁwaﬁs&raﬁﬁﬂ:
X+y+z=6
X+2z=17
3Xx+y+z=12

(%) <uisT fop areafos Tt & 99=F R |
S={a,b):a<bs, ace R, be R}
SR qRTiYd geg S 7 a1 Tqed &, 7 99fHd & 3R 7 & Hhh 7 |
HAYAT

(@) # fb 9= A =1(1,2,3,4,5,6 78 999 R 30 YR IRIINT
R ={(a,b): a3 bad a1 df fown & =1 9 &} <wise 5 Rww
oI T B | 37q:, oIl a1 [1] % 7EFd [T hivT |

v 1 y+3 zZ+5 X—-2 y—4 z—6
%) aufsy f Y@ 2o - = 3R = =
(%) 3 5 7 1 3 5

Ti=sdl W@ 2 | e idesed fomg Wt F1a i |

AT
(@) Y@ g X;l - Y;l =7 3R X;l . YIZ; 2 = 2% ot 1 =
T 9 HIRT |
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SECTION D

This section comprises long answer type questions (LA) of 5 marks each.

32. Using integration, find the area of the region bounded by the triangle
whose vertices are (— 1, 2), (1, 5) and (3, 4).

1 1 1
33. IfA=|1 0 2/, find Al and hence solve the following system of
3 1 1

linear equations :
X+y+z=6
X+2z="7
3X+y+z=12

34. (a) Show that the relation S in set R of real numbers defined by
S={(a,b):a<bd ae R, be R}
is neither reflexive, nor symmetric, nor transitive.

OR

(b) Let R be the relation defined in the set A = {1, 2, 3, 4, 5, 6, 7} by
R = {(a, b) : both a and b are either odd or even}. Show that
R is an equivalence relation. Hence, find the elements of

equivalence class [1].

x+1 y+3 z+5
3 5 7

35. (a) Show that the lines and

x-2 _y-4 _ Z;G intersect. Also find their point of

1 3
intersection.
OR
(b) Find the shortest distance between the pair of lines
X;1 = y;—l =z and X;—l = y12;z=2.

65/C/3 ~~~~ Page 17 P.T.O.



QU T
59 @UE T 3 YT 37¢7% STEIRT J97 & 574 Jcdb @ 4 375 & |

ThTOT FEFAT - 1

36. U gRMAM GEmEd du farfEEi o fou qUhl 3 U I (ATAE) SHET =g
2 | 38 T 3= T TR yfH Tl § 31N 39 TeUs a% @iel @ T 36 qd
# et 250 A HiX @ W | gfy H fma T 500 wfa it e B
@ied 6l hHd § U hl AfehdT % SER Jhg et It ® qen R g I AFId
T 4000 (TEE)2 B |

T S foh amiierr wte <t o x Hiet 3 TeUg h e ® |
ST I % AR T, T wet % I A

(i) AW %o C(h) %l h ' 9§ § foafen | 1
(i)  shifaeh forg Fma hIfST | 1
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SECTION E

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

36.

Case Study -1

A housing society wants to commission a swimming pool for its residents.
For this, they have to purchase a square piece of land and dig this to such

a depth that its capacity is 250 cubic metres. Cost of land is ¥ 500 per

square metre. The cost of digging increases with the depth and cost for
the whole pool is T 4000 (depth)2.

Suppose the side of the square plot is x metres and depth is h metres.
On the basis of the above information, answer the following questions :

(1) Write cost C(h) as a function in terms of h. 1

(11) Find critical point. 1

65/C/3 ~~~~ Page 19 P.T.O.



(i) (%) Tgd srashersl W gRI h 1 98 AH F1d shife, feeh faw q@
AW I ARG [IAH Bl | I S hl a9 ANTG 9= 3 ? 2
arera
(i) (@) Yo 3fashels W0 d ot B W Te0E 7 Ff % gt A
&1 AT =aH &1 | IAH AT o T x 3R h o S 1 q9g
f 1 HT | 2

ThIOT FAETAT - 2

37. T HV GEAM H, IS Sl H hedl i FTH-FHT AER0T H I 6
TRINT ohtd & T8 b T N 31 X T4k 399 I & |
T AR 7 T R R e fomiw i i@ B % W1g Sga oSt §
¢ W & | 38 S % P & 915 § & N 6 Ifg 1 Wi fopan o 3R
394 Hal T 39 Jhg & weA flx) = %X3—4x2+15x+2, 0<x <10
¥ gitwrig foham ST &ehal 8, STa1 x et 1 98 ge g S dtar g9 o Jem
Y AN oA |

i

39 G aﬂww,ﬁm%waﬁqz
() 39 %M f(x) % Hildeh oG HH-H & ? 2
(i) Tgfl™ STaehert W 1 T hieh, Ho I =HdH T F1G HIMT | 2
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(i1i)) (a) Use second derivative test to find the value of h for which cost
of constructing the pool is minimum. What is the minimum
cost of construction of the pool ? 2

OR

(i1i) (b) Use first derivative test to find the depth of the pool so that
cost of construction is minimum. Also, find relation between x
and h for minimum cost. 2

Case Study - 2

37. In an agricultural institute, scientists do experiments with varieties of
seeds to grow them in different environments to produce healthy plants
and get more yield.

A scientist observed that a particular seed grew very fast after
germination. He had recorded growth of plant since germination and he
said that its growth can be defined by the function

fx) = %x3-4x2+15x+2, 0<x<10

where x is the number of days the plant is exposed to sunlight.

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

) What are the critical points of the function f(x) ? 2
(i1))  Using second derivative test, find the minimum value of the
function. 2
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ThIOT FAETAT - 3

38. UH Uug fohamhemy i wem # 10 foemelf § Seht 3y 16, 17, 15, 14, 19,
17, 16, 19, 16 3R 15 9% & | T Toanell =l AGg=sd 39 YR A1 T 6

g foremeff o g4 S 1 GuTE wEE 7 R g4 e faenef it oy = foran
™|

PR AT % IR R, e yoi & I G
(i)  STRekar s hifee foh g4 e faeneff it oy T v e B |
(i)  wF X g4 U foeneff & oG 2, 1 X 1 1 A &1 el @ ?

(i) (%) ITgTSA T X H TRERAT S ATG hIWT qAT e Y 1
T |

YT

(i) (@) UH AgeaA g4 MU faenefl € oy 15 ¥ ¥ fvesw U MR |
TRl STd hITSTT, foh IThT 3T Teh AT T 8 |
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Case Study -3

38. In a group activity class, there are 10 students whose ages are 16, 17, 15,
14, 19, 17, 16, 19, 16 and 15 years. One student is selected at random
such that each has equal chance of being chosen and age of the student is
recorded.

——

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

1) Find the probability that the age of the selected student is a
composite number.

(ii)) Let X be the age of the selected student. What can be the value
of X ?

(iii) (a) Find the probability distribution of random variable X and
hence find the mean age.

OR

(iii) (b) A student was selected at random and his age was found to be
greater than 15 years. Find the probability that his age is a
prime number.
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Marking Scheme
Strictly Confidential
(For Internal and Restricted use only)
Sr. Secondary School Supplementary Examination, July- 2023
MATHEMATICS PAPER CODE 65/C/3

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. In class-XII, while evaluating two
competency-based questions, please try to understand given answer and even if reply is not
from marking scheme but correct competency is enumerated by the candidate, due marks
should be awarded.

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 ( \' ) 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 Q1-020, 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”.

10

In 021-038, 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”.

1
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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.

e  Giving more marks for an answer than assigned to it.

e Wrong totaling of marks awarded on an answer.

e  Wrong transfer of marks from the inside pages of the answer book to the title page.

e Wrong question wise totaling on the title page.

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

e Wrong grand total.

e  Marks in words and figures not tallying/not same.

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

e  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 (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
MATHEMATICS (Subject Code-041)
(PAPER CODE: 65/C/3)

Q. No. EXPECTED OUTCOMES/VALUE POINTS Marks
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
1. . . . . III}r 9 .
Integrating factor of the differential equation = 2y = 4x“ is :
X
(a) x2 by - iz
X
(c) % (d) -—x2
X
Sol. 1 1
(c) —2
X
2. 3 2 4 1
It is given that X = . Then matrix X is :
1 -1 2 3
1 0 [0 -1]
(a) (b)
0 1 i @
1 1 (1. -1
(e) (d)
1 o L =1
(c)
1 -1
3. 2x =3 10
For which value of x, are the determinants and 5
x —
equal ?
(a) +£3 (by -3 () 2 d 2
Sol. 1
° (e) + 2
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The corner points of the bounded feasible region of an LPP are O(0, 0),
A(250, 0), B(200, 50) and C(0, 175). If the maximum value of the objective

function Z = 2ax + by occurs at the points A(250, 0) and B(200, 50), then
the relation between a and b is:

)v

250

200
TR
(0,1 I.J)C

250100 150 200 25

(a) 2a=b (b) 2a=3b (¢) a=b (d a=2b
L @ 2a=b
5. - A
The angle between the lines == I ! = i ly == - ) and
x+3 y—-2 z+5 .
-3 & &
2 1
{a) cos—1 [— ] (b) cos—1 [ ——]
3 V3
n . n
= d L
(c) 2 (d) 2
Sol.
(b) cos‘l[i}
V3
6. A fair die is rolled. Events E and F are E = (1, 3, 5) and F = {2, 3}
respectively. Value of P(E|F) is :
2 1
i b =
(a) 3 (b) 3
1 1
Sol. 1
d =
2
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-5 — . . . -
Ifa, b and(a + b)) are all unit vectors and 0 is the angle between a

and _E) , then the value of 0 is :

2n o1 T m
| — b — (c) — d -
(a 3 (b) s c 2 (d) a
Sol.
2n
(a) —
3
8. If ABCD is a parallelogram and AC and BD are its diagonals, then
> -
AC + BD is:
-5 — —» —>
(a) 2DA (by 2AB (c) 2BC (d) 2BD
Sol. -
(c) 2BC
9. If x=acosB+bsinb, y=asin0—>bcos 8, then which one of the
following is true ?
d?y dy dzy dy
2= _x=2 = 22 J e =
(a) Fdxz :vcd}(+3F 0 (b) ydxz +xdx+y 0
dly  _dy d%y dy
( el — —y=0 (d) 2= 7 _x—2 —y=0
c) ydx2+xdx y _ ydxz xdx ¥y
Sol. d2 d
(a) L .. L y=0
dx?  dx
10. 1 -1 9
If matrix A = : i and A" = kA, then the value of kis :
(a) 1 (b) -2 (e) 2 d -1
Sl 1(e) 2
11. The difference of the order and the degree of the differential equation
2_\2 3
d_]2,r +[d—y] + xt=0is:
dx dx
(a) 1 (by 2 (e) -1 d) 0
Sol. {d} 0
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12.
- st 2x 5;—dx is equal to
sin“ x.cos” x
(a) tanx—cotx+C (b) —cotx—tanx+C
(¢} cotx+tanx+C (df tanx-—cotx-C
Sol. (b) —cotx—tanx+C
13. If A is a square matrix of order 3 and |A| = 6, then the value of |adj A|
s :
(a) 6 (b) 36
(c) 27 (d) 216
Sol.
(b) 36
14. X+y+2zZ 3
In the matrix equation | x+z |=| 2|, thevalueofzis:
y + 2z —1
(a) 1 (b) 2
() -1 d -2
Sol. {E} -1
15. f
T X dy .
If v=lo tan[— + -] , then — 1is:
Y g[ 42 } dx
(a) secx (b)  cosecx
(¢) tanx (d) secxtanx
Sl 1(a) secx
16. The point which lies in the half-plane 2x + y—4<0 is:
(a) (0,8) (b) (1,71)
(c) (5, b) (d) (2, 2)
Sol 1) (1,1
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17. n/6
The value of j. sin3xdx 1is:
0
J3 1
{ -— b) -—
= 2 : 3
J3 1
(c) —_ (d) -
2 3
Sol. 1
(d) —
3
18. A A A A
The projection of vector i on the vector i + j + 2k is:
1 — 2 3
(a) — (b) J6 (c) — (d) —
J6 J6 V6
Sol. 1
(a) —_
J6
Questions number 19 and 20 are Assertion and Reason based questions carrying
1 mark each. 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 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) : Quadrilateral formed by vertices A(0, 0, 0), B(3, 4, 5),
C(8, 8, 8) and D(5, 4, 3) is a rhombus.
Reason (R): ABCD is a rhombus if AB = BC = CD = DA, AC # BD.
Sol. (a) Both Assertion (A) and Reason (R) are true and Reason (R) is the
correct explanation of the Assertion (A).
20. r

Assertion (A) : The principal value of cot™! ({3 )is =

Reason (R): Domain of cot~!x is R—[-1, 1].
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Assertion (A) is true, but Reason (R) is false.

Sol. (c)
SECTION B
This section comprises very short answer (VSA) type questions of 2 marks
each.
21. Find a vector of magnitude 6, which is perpendicular to each
of the vectors ;+ b and a_’—l_;, where ;=; +3+1: and
E = T + 23 +3£
Sol. Letc=a+b=2i +3j+4k,andd=a-b =—j—2k
i)k
cxd=[2 3 4|=—2i+4]j-2k
0 -1 -2
‘Cxa‘zx/ﬂ
Required vector =6 cx q
6 d
=T - )or\f( 1+2]—k )
>
22(a). If a, b and ¢ are three vectors suchthat |a | =7, | b | =24
-+ - = -
| c| =25 and a + b + ¢ =0, then find the wvalue of
S
a.b+b.c+c.a
— - — 2 -
Sol. é+b+6:0:><é+b+6 :(O)2

= laf +‘b‘ +lef +2( +56+6.§):0
b 0

:>49+576+625+2( ab + 56+6.é):
= adb+bc+Ca=-625

OR

If a line makes angles «, [} and y with x-axis, y-axis and z-axis

respectively, then prove that sin? ot + sin? ff + sin? y = 2.
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Sol.

d.c.arecos a, cos 3, C0S y
cos® a +¢0s® f+cos’ y =1
= (1-sin’ a)+(1-sin” B)+(1-sin’ ) =1

=sin® o +sin® f+sin*y =2

23.

The function
l' 3ax + b, if x>1
fix) = 11, if x=1
]Sax —2b, if x<1

is continuous at x = 1. Find the values of a and b.

Sol.

As f iscontinuousat x=1=lim f (x)=lim f (x)=f (1)

x—1" x—1"

lim (3ax+b)= lim (5ax—2b)=11

x—1" x—1"

—=3a+b=11and 5a—2b=11
solving,wegeta=3,b=2

Yo
Yo

24.

Find the interval in which the function fix) = x% + = x # 0 is decreasing.

1
x3

Sol.

=>x=-11 (.-x=%0)
~. f (x)isdecreasing when x e[-1,1]-{0}

Yo

Yo

25(a).

Simplify :

tan—1 L |
1-5sinx
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Sol.

=tan™*
23in2(ﬂ—xj
4 2

Yo

Ya

Yo

Yo

OR

25(D).

Prove that the greatest integer function f: R— R, given by
fix) = [x], is neither one-one nor onto.

Sol.

For not one-one:

1.1,1.2e R (domain)

now,1.1#1.2but f (1.1)= f (1.2)=1= f isnot one-one.
Fornotonto:

Let%e R (co-domain), but [ x] = % is not possible for xin domain.

so, f isnotonto.

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

26(a).

Out of two bags, bag A contains 2 white and 3 red balls and bag B
contains 4 white and 5 red balls. One ball is drawn at random from
one of the bags and is found to be red. Find the probability that it

was drawn from bag B.
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Sol.

Let E, :event of choosing bag A, E, :event of choosing bag B,

A:red ballis found

nere, P (E,) =P (E,)=3:P (AIE) = 2. P(AlE,) -

oo

2’
P(E,)P(A|E,)
P(E))P(AIE)+P(E;)P(AIE,)

P(E,|A)=

Ya

1+ %

OR

26(b).

Out of a group of 50 people, 20 always speak the truth. Two

persons are selected at random from the group

(without

replacement). Find the probability distribution of number of

selected persons who always speak the truth.

Sol.

Let X be the random variable representing the number of persons whospeak truth.

X can takes the values0,1and 2.

P (speaking truth):%, P (notspeaking truth) _30

p(xzo) & @ 8_7
50 49 245

20 30 120
50 49 245
p(xzz) @ 19_ ﬁ
50 49 245
Probability Distribution Tableisgiven by:

P(X =1)=2x

X 0 1 2

P(X) 87 120
245 245

Yo

Ya

1%

Yo

27.

Find :

J | cos 0 40
3 —3sin 0 — cos? @
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Sol.

_J- cos 6

I 3_3sin0—cos? 0

=J' cosd
Jsin? 0 —3sin 6 +2

Puttingsin =t gives

R =R

(t—§j+\/t2—3t+2

déo

de

=log +C

=log

|
(sin 9—§j+\/sin29—35in 9+2‘+C

Ya

Yo

Yo

Yo

28(a).

Evaluate :

nf2
J' X Sin X €os X d

sin? x + cos? x
0

Sol.

XSin Xcos X

IZ -1 1
sin* x +cos* x

dx ..(1)

O [N

usingj f(x)dx = jf
0

0
5 )sn(3 ] (” )
Z —x|sin| = —=x |cos| = —x
2 2 2 q
sin4(”—x)+cos4(”—xj
2 2

T

2 (Z—xjcos Xsin x
== dx ...(2
I cos* X +sin* x (2)

X

Ot [N

0

adding(1)and(2)

T T
_ﬂj" sin X cos X j sin X cos X
2 ¢ sin® x+cos’ x < sin* x +cos* x

Ya

Yo
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i
:f.[ tan xsec Xdx  (.dividing by cos x) 1
20 tan? x +1
rt 1
Putting tan® x=t gives |:Z£t2+1dt 1,
72_2
SIZE 15
OR
28(b). Evaluate :
[ (x-11 +1x-2p)ax
Sol. 3
| j(|x 1) +|x—2]) dx
1
2 3
:I[(x—l)—(x—2)]dx+j[(x—l)+( - 1
1 2
2 3
= [1dx+ [ (2x-3)dx 1,
1 2
:[x]f+[x2—3x]z &
=1+2=3 1
29. Find :
X
dx
-[ xZ+1)(x-1)
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Sol.

dx

X _Ax+B C

Let =

1,x-1
=== dx +
2Jx2+1

1)1, 2x
=—=q= dx
2{2Ix2+1

1 1, 1
=_Zlog(xz +1)+Etan 1x+zlog|x—]4 +C

(*+1)(x-1) x*+1 1
= x=(x-1)(Ax+B)+C(x* +1)

1 1

ThisgivesA=—1,B=_,C=_
2 2

2
1r 1 4
27 x-1

—I 21 dx +1 idx
X +1 2° x-1

Yo

Y2

30.

Minimise z = 6x

Sol.

Solve the following Linear Programming Problem graphically:

+ Ty

subject to the constraints

2x+y=8
x+2y=210

x,y20

MS_XIl_Mathematics_041_65/C/3_2022-23

Correct
graph
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Corner Point Z=06X+7y
A(0,8) 56
B(2,4) 40
C(10,0) 60

since 6x + 7y < 40do not have any point in common with the feasible region,
z..,=40whenx=2,y=4

1Y%

Ya

31(a). Find the particular solution of the differential equation

dy Xy
== — , given that v=1 whenx = 0.
li.‘( Xz + “'2 gl -

Sol. dy Xy
—=— .1
dx  x*+y? M)
dy dv

puty = v Le.y=VWX=>—=V+X—
X dx dx

. . dv v
Equation(1)givesv+ X—=
a Sk dx 1+v?

dv v
= X—=— -
dx 1+v

1+Vv? dx
= dv=—|—
I v X

:_—l+log|v|:—log|x|+logc
2v°

putting v=2and simplifying gives
X

y
now,x =0,y =1givesc=1
2
required solutionis :% =logly|
y

Yo

Yo

Yo

Yo

OR

31(b). Find the particular solution of the differential equation

o, dy
(1 +x2)—2L + 2xy =
rr ¥

-, given that y =0 whenx=1.
1+x
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Sol. Given diff.eqn.can be written as

QJF 2X y- 1 y
dx 1+x* (1+x2)2 2
2X dx
I.F.:ejlﬂz =1+x° Y
L 1
solutionisgivenby:y.(1+x?) = dx Y
givenby:y.(1+x°) = [ =
=y.(1+x*)=tan*x+C Ys
Nowx:l,y:OinesC:—% Ys

%
Regiredsolution: y.(1+ xz):tanflx—% i

SECTION D
This section comprises of Long Answer (LA) type questions of 5 marks
each.
32. Using integration, find the area of the region bounded by the triangle
whose vertices are (— 1, 2), (1, 5) and (3, 4).
Sol. B(1.5) Correct
figure
; , C(3.4) 1 mark

b ] 4

1 3 3
ar(ABC):J‘yAB dx+ijc dx—_[yAC dx 1
-1 1 -1

:i(7;3xjdx+i(llz_dex—j(izxjdx 1

1 -1

2 ! 2 3 2 3
=l>< 7x+3i +1x 11x—X— —lx 5x+X— 1
2 2 )], 2 2)) 2 2 ),

=7+9-12=4 1

16
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33.

1 L A

IfA=|1 0 2|, find Al and hence solve the following system of
3 1 1

linear equations :
x+y+z=6
x+2z=7
Ix+y+z=12

MS_XIl_Mathematics_041 65/C/3_2022-23

Sol. |A|=1(~2)-1(-5)+1(1) = 4 0= A exists. 1
A =-2,A,=5A;=1
A, =0,A,=-2,A,=2
Ay =2,A, =-1 A =-1
-2 0 2
adjA=| 5 -2 -1 1%
1 2 -1
-2 0 2
At=Ladia=il s 2 1 !
|A| 4 1 2 -1
6
Givensystem of equations can be writtenas AX =B, whereB=| 7
12
X=A"B Ys
-2 0 21| 6 12 3
1 1
=[5 2 1 7|=3]4 1 1y
1 2 -1}/12 8 2
~.x=3,y=landz=2 Yo
34(a). Show that the relation S in set R of real numbers defined by
S={a,b):a<bh3 ae R, be R}
is neither reflexive, nor symmetric, nor transitive.
Sol. We have S :{(a, bra< b3} where a, beR.
(i) Reflexive: we observe that, %s (%)3 is not true.
17



" (%%) ¢S. So, S is not reflexive. 1%
(i) Symmetric: We observe that 1<3* but 3z2% i.e., (1, 3) eSbut (3, 1) ¢S. 114
So, S is not symmetric.
(iii) Transitive: We observe that, 10<3%and 3<2% but 10«23,
ie., (10,3) c Sand (3,2) € Shut (10, 2) ¢ S. 2
So, S is not transitive.
. S is neither reflexive nor symmetric, not transitive.
OR
34(b). Let R be the relation defined in the set A = (1, 2, 3, 4, 5, 6, 7] by
R = {(a, b) : both a and b are either odd or even}. Show that
R is an equivalence relation. Hence, find the elements of
equivalence class [1].
Sol.
R={(a,b):both aandbareeither odd or even|
forreflexive:Letac A
clearly both aand aare either odd or even 1
~.(a,a)eR= Risreflexive.
forsymmetric:Leta,be A.Let(a,b)eR
= bothaandbareeither odd or even
= bothband aareeither odd or even 1
s0,(a,b)eR=(b,a) € R = Rissymmetric.
for transitive :Leta,b,ce A.Let(a,b) e R,(b,c)eR
= both aandbareeither odd or even & both band care either odd or even
= bothaand careeither odd or even 2
s0,(a,b)eR,(b,c)e R=(a,c) e R= Ristransitive.
equivalenceclass of [1]={1,3,5,7} 1
35(@). Show that the lines x+4 =7 f J =27 o and
3 5 7
il P kN intersect. Also find their point of
1 3 b
mtersection.
18
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Sol.
X+1 y+3 z+5
3 5 7
. X—-2 y-4 7-6
line2: = = =u ..(2
1 3 o —H (2)
General pointson (1)and(2)are

(3/1—1,5/1—3,72—5)and(,u+2,3/1+4,5,u+6)
for thelines tointersect,

A

31-1=u+2 -(3)
51-3=3u+4  ..(4)
7A-5=5u+6 (5)

solving(3)and (4)gives/1:%and U= —g

clearly these values of Aand ysatisfies(5)
= given linesintersect.

Point of intersection is 1,—1,—§
2 2 2

OR
35(b).
Find the shortest distance between the pair of lines
x—1 vy+1 x+1 y-2 o
5~ g =z and e = 7 cz=2

MS_XIl_Mathematics_041 65/C/3_2022-23

19



Sol.
Given linesareX =2 Y¥1_ 270 jpqx+l_y-2 z-2 1
2 3 1 5 1 0
In vector form, linesare
F=(i—j)+A(2f+3]+k)=4 + b and
(= )+ (2 +3j+K)=a + b, .
Fz(—f+2j+2k)+,u(5f+j)zé + b,
now, a,—a,=—2i +3]+2k )
Pk
bxb,=[2 3 1|=-i+5j-13k 1
510
b, xb,|=~195 %
a —4a). b xb
sp|® iii) <ﬁb1 )
‘blxbz‘ ‘
[2+15-26] 9
195 | 195 1
SECTION E
This section comprises of 3 case-study based questions of 4 marks each.
20
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36.

A housing society wants to commission a swimming pool for its residents.
For this, they have to purchase a square piece of land and dig this to such
a depth that its capacity is 250 cubic metres. Cost of land is ¥ 500 per
square metre. The cost of digging increases with the depth and cost for
the whole pool is T 4000 (depth)2.

Suppose the side of the square plot is x metres and depth is h metres.

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

(i) Write cost C(h) as a function in terms of h.

(ii)  Find eritical point.

(i11) (a) Use second derivative test to find the value of h for which cost

of constructing the pool is minimum. What is the minimum
cost of construction of the pool ?

OR

(iii) (b) Use first derivative test to find the depth of the pool so that
cost of construction is minimum. Also, find relation between x
and h for minimum cost.

Sol.
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(i) Capacity = areaxdepth =x’h = 250=>x* = %

C (cost) =500x2 + 4000h’

250 125000

=C =500(T) +4000h’ = +4000h?
(ii)d—C = —125800 +8000h
dh h
d—C:O:h:EmorZBm
dh 2
2 —_
(iii)(a)cI E=—125000(—§j+8000:&800+8000
dh h h
d’C o
> >0= Costisminimumwhenh=2.5m
dh h=2.5m

125000
)
2

(iii ) (b) wealready have found above that h =g mwhen ?j—ﬁ =0

5

2
Minimumcost=C = +4OOO(§) =Rs.75,000

OR

for the values of hlessthan gand closeto g , 3—E<0

and, for the values of hmore than gand closeto g , (3—(; >0

By first derivative test, thereisa minimumat h :g
250 , 250
—=X=

Now, x* = =100=x=10m

also, x=4h

Yo

Yo
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37.

In an agricultural institute, scientists do experiments with varieties of
seeds to grow them in different environments to produce healthy plants
and get more yield.

A scientist observed that a particular seed grew very fast after
germination. He had recorded growth of plant since germination and he
said that its growth can be defined by the function

filx) = %x3—4x2+ 15x+ 2, 0<x<10

where x is the number of days the plant is exposed to sunlight.

On the basis of the above information, answer the following questions :
(i) What are the critical points of the function fix) ?

(ii) Using second derivative test, find the minimum value of the
function.

bo

()

Sol.

f'(x)=x*-8x+15=(x-3)(x-5)

f ' (x)=0=> x=3,5arethecritical points.
Now f "(x)=2x-8

f"(3)<0and f "(5)>0

so, mimimum valueof f (x)isatx=>5.

3
min.value= f (5) =%—4(5)2 +15(5)+2=%
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38.

In a group activity class, there are 10 students whose ages are 16, 17, 15,
14, 19, 17, 16, 19, 16 and 15 years. One student is selected at random
such that each has equal chance of being chosen and age of the student is
recorded.

e ——

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

(i) Find the probability that the age of the selected student is a
composite number.

(ii) Let X be the age of the selected student. What can be the value
of X ?

(iii) (a) Find the probability distribution of random variable X and
hence find the mean age.

OR

(iii) (b) A student was selected at random and his age was found to be
greater than 15 years. Find the probability that his age is a
prime number.

Sol.

(i) P(ageof selectedstudentisacomposite number)

=P (age isl4,15or16):%:§

(i) X canbe14,15,16,17,19

(iii)(a)
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OR

(iii)(b) A:getting Prime number ={17,19}
B :ageisgreater than15 years={16,17,19}
ANB={17,19}

P(ANB)

P(A B)= P(B)

_2
3

X 14 15 16 17 19
P(X) 1 2 3 2 2
10 10 10 10 10
mean:ZX.P(X)
=14(ij+15 E +16(i)+17(£ +19(£j =16.4 years
10 10 10 10 10
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