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General Instructions :

Read the following instructions very carefully and strictly follow them :

(1)

(ii)

(iii)

(iv)

(v)

(vt)

(vii)

(viit)

(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 (MC@Qs) 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.

I2x+2dx is equal to :

@) 2%24cC b) 252log2+C
X+2 X
(c) 2 +C d 2- 2 +C
log 2 log 2

Let A be a skew-symmetric matrix of order 3. If |A| = x, then (2023)" is

equal to :

1
(a) 2023 (b) m
©  (2023) @ 1

65/3/2 ~~~~ Page 3 P.T.O.



(a) 2log2 (b) —2log2
© 3 @
4. st ahEm X d7y=0 w1 8 8
1 1
(a) —+—=C (b) logx—logy=C
X ¥y
(c) xy =C d x+y=C

3
5.  3Taehdl HIH jx—ysmy+(%) cos y =,[y ! IS T =G I OHHA

17 ?
(a) 3 b)) 2
(c) 6 (d)  uftrfa g

6. fogati A 9on B & fcamsh ol (1, 2, — 1)@ (3, 4, 0) &, @1 |y BA *
fesh-IETE &

2 1
~2,-2,-1 b -=, -2 -=
(a) ,— 2, (b) 3 3

>

Wl |

2 2

(C) 2, 2, 1 (d) g, g,

7. 2 9N b WA TR ARN IR 4 F b WIRTYAL | 2 90 b b
< T <RI 2 :

(a) () =

B> oA

(c) d o0

. —> —> .
8. AABCH, AB=1 + ) +2k @ AC =3} - +4k ¥ 13 Bc=
%
Heg-fog D g, a1 Alc: AD SR 3 :

A A A /AN N
(a) 41 +6k b) 2i-2j +2k
A A AN A A
(c) 1—j+k d 2i +3k

65/3/2 ~~~~ Page 4



3.

65/3/2

2
J V4 - x2 dx equals :
0

(a) 2log2 (b) —2log2
n

(c) 5 (d) T

The solution of the differential equation % + d7y =01is:

@ Lil_c B logx—logy=C
XYy
(c) xy =C d x+y=C

What is the product of the order and degree of the differential equation
2

Msiny+(g)gcosy=\/§ ?
dx? dx

(a) 3 b)) 2
(¢) 6 (d) not defined

H
The direction cosines of vector BA, where coordinates of A and B are

(1, 2,—-1) and (3, 4, 0) respectively, are :

2 2 1
-2,-2,-1 b -2,-2,-Z2
(a) » = 4 (b) 3’ "3 "3
2 2 1
2,2,1 o 2,21
(c) » 2, (d) 3’3 3
— - o - -
a and b are two non-zero vectors such that the projection of a on b
- -
is 0. The angle between a and b is:
T
— b
(a) 2 (b) =
T
— d 0
(c) 1 (d)

—> A A A —> A A A
InAABC, AB=1 + j +2k and AC =3i — j +4k. IfD is mid-point of
%
BC, then vector AD is equal to :

/AN A A A A
(a) 41 +6k b) 2i —2j +2k
A N N AN N
© i-j+k d 2i +3k

~ N~~~ Page 5 P.T.O.



10.

11.

12.

13.

afe fig P(a, b, 0), W@l X+l _y+2 743 @@, @ (a,b)

2 3 4
1 2
1,2 -, =
(a (1,2 (b) (2, 3)
1 1
(c) (5, Zj (d) (0, 0)
a‘awaﬁAamB%%E,aﬁP(Kh%,P(E):%HWP(AOB)=i%,

zﬁp@w%:

3 8
1 1
~ x2, x>0
k 1 98 M {58 Tl ®e f(x)={" ° X =0 W AT 8, B :
kx, x<0
(a) 1 (b) 2
(c) s off arEdfees gw @d 0
_ cos Xx—sin x dy s |
?:lﬁ y_cosx+sinx %’ @ dx % )
_gec2| T _ 2(T _
(a) sec (4 x) (b) sec (4 xj

(c) log (d —log

T T
sec| ——X sec| ——X
(- (5

Mges U™ THET, z = 15x + 30y T TehaHIeRLol 7 sFaien & 3Taid

ST

3x+y<12, x+2y<10, x>0, y=0

o fohc gamd &t & ?

(a) 1 (b) 2
(c) 3 d

65/3/2 ~~~~ Page 6



9.  Ifthe point P(a, b, 0) lies on the line > 1_y+2_z+3

, then (a, b) is :

3
1 2
1,2 =, =
(@ (1,2 (b) (2, 3)
1 1
(c) (5’ ZJ (d (0,0

1

10. For any two events A and B, if P(A) = 2,P(]_B») = % and P(A N B) = %,

then P[%j equals :

3 8
hd b hd
(a) 3 (b) 9
1 1
- d el
(c) 3 (d) 1
x?, x>0
11. The value of k for which function f(x)=1" > 7~ is differentiable at
kx, x<0
x=0is:
(a 1 (b)
(c) any real number (d)
12, Ify="08X7SMX hen dy is :
cos X +8in x dx
(a) —sec? (% - x) (b) sec? (% - xj
(c) log | sec (% - xj (d —log|sec (g - XJ

13. The number of feasible solutions of the linear programming problem
given as

Maximize z = 15x + 30y subject to constraints :
3x+y<12, x+2y<10, x>0,y>0 is

(a) 1 (b) 2

0 3 (d) infinite

65/3/2 ~~~~ Page 7 P.T.O.



14. U gk TUTHT THE 1 OT4 & < @ | g T 7

y
3
2
x'€ 'S @ >X
3
Ol 1 2 D 4 ‘Y*Qy:t
M J-\\d) 4
=1 4 9 -9 gy gvvd @ ?

(a) x+2y24, x+y<3,x20,y>0
b)) x+2y<4, x+y<3,x20,y2>0
(c) X+2y>4, x+y=>3, x>0, y>0
d x+2y24, x+y>3, x<0, y<0

15. H%A:F O}HmB{l 1}%,?ﬁB'A’W%:
0 0 0 0

1 1
(a)
_O O_
1o
(b)
_1 0_
1 1
(c) }
1 1
0 0
(d) ]
0 0

65/3/2 ~~~~ Page 8
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2y
14.

15.

The feasible region of a linear programming problem is shown in the

figure below :

y
3
2
x'€ 'S @ >X
0 3
l 1 2 D 4 Xy 2,
M J-\\d) 4

Which of the following are the possible constraints ?
(a) x+2y24, x+y<3,x20,y>0
b)) x+2y<4, x+y<3,x20,y2>0
(c) X+2y>4, x+y=>23, x>0, y>0

d x+2y24, x+y>3, x<0, y<0

10 11 N
If A= and B= , then B'A is equal to :
0 0 0 0

1 1
(a)
_O O_
1o
(b)
_1 0_
1 1
(c) }
1 1
0 0
(d) ]
0 0

65/3/2 ~~~~ Page 9
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17.

18.

3 0 0

It A.(adjA)={0 3 0|32, |A|+ |adjA| T T ST 2 :
0 0 3

(a) 12 by 9

(o0 3 @ 27

AT BT THE Sife & fown-wmfia omeg 8 | AB wufya g, afe
(a) AB=0 (b) AB =—-—BA
(¢) AB = BA (d) BA=0

X[og} SR T H R A+ A = 312, e A{C"SX Si“} 3o

—sinX cosX

(a) (b)

ola

T
3

) 0 (d)

NS

o7 & 19 3N 20 HYFYT TF ab NG JoT 8 K FAB JoA BT 1
& 1 5 F97 15T 7T & [57H T &1 14T (A) o7 &R 1 T (R) GRT 371 17 71
g | 37 3991 & TE1 I A9 13T 7T Bl (a), (b), (c) 3K (d) § T FTH G |

19.

(a)  ANTRIA (A) 3R Tk (R) THI T&1 & 3R b (R), AR (A) 1 Fal
ST T 2 |

(b) AR (A) 3R Tk (R) HT T&l 3, W doh (R), AR (A) i Tah
ST TFT 1 3 |

(c) AR (A) TEl g a1 T (R) Teid 7 |
(@)  3RERYE (A) TId & 99T 9 (R) 98 ® |

BT (A) : Tagall (4, 7, 8) qAT (2, 3, 4) | FH AW areht @, g3l
(—1,—2,1) q9T (1, 2, 5) T B T Il TGT b GHIH B |
T (R) : %@Ti?:a_;+xt71 F[?JT?=a_2)+ub_2)tl'{F‘3l'{13m'i_d'{%

_)
I by . by =02 |

65/3/2 ~ e~~~ Page 10



17.

18.

3 0 O

IfA.(adjA)=|0 3 0], then the value of |A| + |adj A| is equal to :
0O 0 3

(a) 12 (b) 9

(0 3 @ 27

A and B are skew-symmetric matrices of same order. AB is symmetric, if :
(a) AB=O (b) AB=-BA
(0 AB=BA (d BA=O

For what value of x e [0, E], isA+ A’ =31, where
CoS X sin X
A= ?
[— sin X cos x]

(a)

[\

(b)

o a

T
3

I
(C) 0 (d) E

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.

19.

(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).

(e) Assertion (A) is true and Reason (R) is false.
(d) Assertion (A) is false and Reason (R) is true.

Assertion (A) : A line through the points (4, 7, 8) and (2, 3, 4) is parallel

to a line through the points (- 1, — 2, 1) and (1, 2, 5).

) - - — - - —> .
Reason (R): Lines r = aj +Aby; and r = ag + ubgy are parallel if

- -
by . by =0.

65/3/2 ~~~~ Page 11 P.T.O.



20. 3YHIT(A): [sin~!x + 2 cos™! x] T IRE [0, 7] & |
7% (R) : sin-lxﬁg@mwwqﬁm[—g,ﬂ%l

TUE ™
57 GUE 7 37fd TY-FTIT (VSA) IR & J97 &, 78 I9% & 2 7% & |

21. 9 g9 W fimR KT : “b € R 1 FH-U-HH Tk HH UHT 3793 & (9h
ferw f(x)=§,b¢0,R_{0}ﬁﬁWErém=r% ”

AdTsY foh I8 I T 3 I T8 | e N |

22. (%) 3 sin_l(i) +2 cos_l(gl +cos™ ! (0) ST 9 F@ KT |

V2
HAYAT
(@) flx) =sin"lx xe [—%%} +1 A i | 39 e f(x) HI

gieR oft fefgu |

1
23. (&) zr%y=x§%,aﬁx=1m%sm?ﬁﬁ1zl

AT

(@) Zlﬁx:asin?c, y=a(cos2t+logtant)%, a % El'lﬁﬁﬁlﬁ |

- — —
24, AR T =31 -2 +6k T, A (r x3).(r x k)= 12 % 7H 71 HT |

25. p 1 98 HH F@ e e fow @ X_21=y?;)4=223 ao

x—2 y-5 1-z

TR 9ad & |
4p 2 7

65/3/2 ~~~~ Page 12



20. Assertion (A) : Range of [sin~! x + 2 cos™1 x] is [0, n].

Reason (R):  Principal value branch of sin~!x has range [— g, g} .

SECTION B

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

21. Consider the statement “There exists at least one value of b € R for

which f(x)= g, b # 0 is strictly increasing in R — {0}.”

State True or False. Justify.

22. (a) Evaluate: 3 sin_l(i) +2 cos_l(gJ +cos ! 0)

J2
OR
(b) Draw the graph of f(x) = sin"l x, x [— i, L] . Also, write range
J2' V2
of f(x).
1 d
23. (a) Ify=x*,then find d—y atx = 1.
X

OR

(b) If x=asin 2t, y = a(cos 2t + log tan t), then find ? .
X

- A A A —> A d A
24, Ifr =31 —-2j +6k, find thevalueof (r xj).(r x k)-12.

x—1 y—-4 z-3
-2 3p 4

25. Find the value of p, so that lines and

x—2 y-5 1-z
4p 2

are perpendicular to each other.

65/3/2 ~~~~ Page 13 P.T.O.



e
Qs

57 @V § TY-F70F (SA) TR & 7 &, 1974 J% & 3 3% & |
26. I HIT :

X
I ° dx
Je2X _4eX _5
27. (%) @ HINC:
J' c.os X ix
sin 3x
AYAT

(@) T I

J x2 log (x? + 1 dx

28. 91 Ige T IHE Sl 3TOE g 8 hifIT ;
Ul x +y 210,
x + 3y <60,
x<y,
x>20,y=20
% IIATd z = 3x + 9y I JfeIhad TH AT HIfT |

29. (%) UGl % Teh I I Th 919 IV T | A ST ITET T 38 FEATHAT b
e T = X g Fwfua fram mon 8, @ X &1 wiiehar sied 3
HifT |

HAAT

(@) Q4 fww @ @ wh fmd fagemr @ TR w1 3 %
P (@) : P (W) = 1: 332, et guu fbahl = (sMfAq) e
7 | T THeRT A1g=aal AT SIAT & q1 3BT 91l & | Ife 39 faaeh T
Tora a1, @ wifrekar sTa hifse fok o8 rfima faem 2 |

65/3/2 ~~~~ Page 14
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SECTION C

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

26. Find:

X
I ° dx
VeZX _4e* _5

27. (a) Find:

J'cosxdx

sin 3x

OR
(b) Find:

I x2 log (x? + 1 dx

28. Solve the following linear programming problem graphically :
Maximize z = 3x + 9y
subject to the constraints
x +y =10,
x + 3y <60,
X<y,
x2>20,y20.

29. (a) A pair of dice is thrown simultaneously. If X denotes the absolute
difference of numbers obtained on the pair of dice, then find the
probability distribution of X.

OR

(b) There are two coins. One of them is a biased coin such that
P (head) : P (tail) is 1 : 3 and the other coin is a fair coin. A coin is
selected at random and tossed once. If the coin showed head, then
find the probability that it is a biased coin.

65/3/2 ~~~~ Page 15 P.T.O.



30. (h) aawaﬁwmdi(xyz)ﬂy(uxz)aﬂwgamﬁﬁm
X

HAAT

y
(@) 3Tahal THIH xeX—y+x?=0 I gA hINT |
X

31. HH A HINT :
n/2 Sjnl()OX
I dx
sin1%0 x 4+ cos190x
-n/2
QUg °
39 U8 H FH-3709 (LA) FHR & 97 8, 5740 9% 3 5 37 & |
1 0 2
32. (%) d@ A=|0 2 1|3 dieusufrAad_6a2+7A+21=0.
2 0 3
Jroqat
(@) aﬁA:E 27}%,aﬁA‘1amaﬁﬁqamsa%W@aﬁw

™ 3x + 5y = 11, 2x — Ty = — 3l & hIT |

33. (%) b % 98 HAE T sifg Ed @l X;1=y;b=Z;3 a«n

=4 _ Y-l g whresd Tard & | 9 ) T YEnsh a uhese

5 2

forg ot I <hifTT |

HYgAT
(@) TS FuIR Igyst ABCD foaes 3fiY A4, 7, 8), B2, 3, 4), C(= 1, -2, 1)
q&1 D(1, 2, 5) 7, 1 aeft qnett & T i FIfm | o fog A G
CD W ST T A« o 9T o e ft [1a hifse |

34. Tug FIfT fo6 we £: [0, ©) > [- 5, «) S Toh f(x) = 4x2 + 4x — 5 g
TR B, Teheh! o1 3TT=<a1ceh A1 & |

65/3/2 ~ e~~~ Page 16



30. (a) Find the general solution of the differential equation :
4 xy?)—25(14x?
dx

OR
(b)  Solve the following differential equation :

z d
XeX—y+x—y=0
dx

31. Evaluate:
n/2

SiﬂlOOX
100 100 9%
sin" " X +cos X
-n/2
SECTION D
This section comprises long answer (LA) type questions of 5 marks each.
1 0 2
32. (@ IfA=|0 2 1|,thenshow thatA®—6A%+7A+21=0.
2 0 3
OR
3 2 1
by If A= . - then find A" and use it to solve the following

system of equations :

3x + 5y =11, 2x - Ty =-3.

x—-1 y-b z-3
2 3 4

and

33. (a) Find the value of b so that the lines

-4 -1 . . . .
X = YT =z are intersecting lines. Also, find the point of
intersection of these given lines.

OR

(b) Find the equations of all the sides of the parallelogram ABCD
whose vertices are A4, 7, 8), B(2, 3, 4), C(-1, -2, 1) and D(1, 2, 5).
Also, find the coordinates of the foot of the perpendicular from A to
CD.

34. Prove that a function f: [0, ) — [- 5, «) defined as f(x) = 4x2 + 4x — 5 is
both one-one and onto.

65/3/2 ~~~~ Page 17 P.T.O.



%El

B

35. W%%%@Ty=mx(m>0),3|%x2+y2=4ﬂmx-31&1§mﬁiqma§m
T &9 & &A% gswé% | THThS & JINT &, m 1 §H JTd hIfT |

Qe s
34 GUS H 3 YT 37eTFT HTRT J97 &, 57780 Jedh & 4 37 8 |

ThIOT AEFAT - 1

36. SN & U T Tehd A o oI Teh g1 (3F) @ieTT B | I8 3 HMhR MR
T BT =1TET qAT $HHT TG 250 m3 =MLY | YfF 1 qeF T 5,000 U &
HieX 3 AT 39 Wi 1 T 39! Telg o AR dgal Sl & a9 [ & &
foTu @8 @€ T 40,000 h2 8, S8l h &% 6 el T 770 7 | Ik & SRR

T [FRTE T T GHET T F T

S8

fmst
gferen
I9YTH A1 oh IMUR W FHH T < IR ST

i) % B Wied F FA @F (C), x % el H Fd HINT |

Gy € s i |
dx
(i) (%) x 1 98 A ATG it eeh e = ¢ =Fa 7 |

AT

(i) (@) = i 6 @F B Cx), It 6 x & 98 § ==k 7, 949 3
Wﬁ,ﬂﬁx>0%l

65/3/2 ~~~~ Page 18



35. The area of the region bounded by the line y = mx (m > 0), the curve

x2 + y2 = 4 and the x-axis in the first quadrant is g units. Using

integration, find the value of m.

SECTION E

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

Case Study -1

36. In order to set up a rain water harvesting system, a tank to collect rain
water is to be dug. The tank should have a square base and a capacity of
250 m3. The cost of land is ¥ 5,000 per square metre and cost of digging
increases with depth and for the whole tank, it is ¥ 40,000 h2, where h is
the depth of the tank in metres. x is the side of the square base of the
tank in metres.
ELEMENTS OF A TYPICAL RAIN WATER HARVESTING SYSTEM

CATCHMENT

CONDUIT

RECHARGE STORAGE
FACILITY FACILITY

Based on the above information, answer the following questions :

(i)  Find the total cost C of digging the tank in terms of x. 1
(i) Find E 1
dx
(iii) (a) Find the value of x for which cost C is minimum. 2
OR
(iii) (b) Check whether the cost function C(x) expressed in terms of x
is increasing or not, where x > 0. 2

65/3/2 ~~~ Page 19 P.T.O.



ThIOT AT - 2

37. SARYITHR [sH, Th A famsti arell sgwais &, S T 31 TSR 14N
qAT IS FAATHN FeAehl § ol 8 | 360 24 foFTR qm 16 319 2 |

|V

39 ST 1 FA™hR Batehl i foem & qeeprn =1 aon = aret weteh (S
i ! TRl AT 7) W forel @@ A i T8 | 7 AR AW STl BaAehi i
& o X 4 frefua ferem mn o e aroft X st wifderan siea el @ |

X: 1 2 3 4 5 6 7 8

PX): | p | 2p | 2p p 2p | p? | 2p% | Tp?+p

I9YTH FIAT o IR R 0 7t o IR T
(1) p &1 AF JTd IR |
(i) PX>6) J1d HifSu |

(iii) (%) P(X = 3m) FTd ST T&T m Teh TTehd TET 2 |
HAYAT

(i) (@) =T EX) 1 il |
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Case Study - 2

37. An octagonal prism is a three-dimensional polyhedron bounded by two
octagonal bases and eight rectangular side faces. It has 24 edges and

16 vertices.

T
e

The prism is rolled along the rectangular faces and number on the bottom
face (touching the ground) is noted. Let X denote the number obtained on
the bottom face and the following table give the probability distribution of
X.

X: 1 2 3 4 5 6 7 8

PX):| p 2p | 2p p 2p | p2 | 2p% | Tp%+p

Based on the above information, answer the following questions :

(1)  Find the value of p. 1

(il) Find P(X > 6). 1

(111) (a) Find P(X =3m), where m is a natural number. 2
OR

(iii) (b) Find the mean E(X). 2
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JehTUT 3T — 3
38. U diciieicd o RgTS! 9ia & AfdE AT 7, a1 T8 911 Ueh WA T 99 ]
7, S = oo g ved 7 h(t)=—%t2+§t+1, STEl h(t) St i

el T t (Gehs H) W ST 8, (£ > 0).

3T T % IR W 74 Tei & I &
(i)  F h(t) T Had had 8 ? e I |
(i) % UHY T hIFGT T o shl SHdTS [eehdd &l |
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Case Study -3

38. A volleyball player serves the ball which takes a parabolic path given by

the equation h(t)= —% t2 + % t +1, where h(t) is the height of ball at any

time t (in seconds), (t > 0).

Based on the above information, answer the following questions :
(i)  Is h(t) a continuous function ? Justify.

(ii)) Find the time at which the height of the ball is maximum.
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Marking Scheme
Strictly Confidential
(For Internal and Restricted use only)
Senior School Certificate Examination, 2023

MATHEMATICS PAPER CODE 65/3/2

General Instructions: -

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 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 (v) while evaluating which gives the 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 01-020, 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 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) must 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 (Details are given in Spot Guidelines). This is in
view of the reduced syllabus and number of questions in question paper.
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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 unassessed 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, 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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SECTION A
Q. No. Expected Answers/Value Points Marks
1 L)
Q I2x+zdxisequalto:
(w) LG b 221g2+C
2){+2 X
(c) +C (d) 2 +C
log 2 log 2
Ans 2x+2
(c) +C 1
log 2
Q2 Let A be a skew-symmetric matrix of order 3. If |A| = x, then (2023)% is
equal to :
(a) 2023 (b) B
2023
(©  (2023)° @ 1
Ans (d)1 1
Q3 2
_
J. V4 —x? dx equals :
0
(a) 2log2 (b) —2log2
T
(c) — d =
2
Ans d = 1
Q4
The solution of the differential equation % + i—y =0 1is:
1 1
(a) —+==C (b) logx—logy=C
Xy
(c) xy=C (d x+y=C
Ans (c) Xy = C 1
Q5 What is the product of the order and degree of the differential equation
ﬁ sin +(d—y)3cos =fy?
o L y=vy !
(a) 3 by 2
(e) 6 (d)  not defined
Ans (b) 2 | 1
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Q6 The direction cosines of vector Bi!)t, where coordinates of A and B are
(1, 2,—1) and (3, 4, 0) respectively, are :
(@ -2,-2,-1 @ e
’ ] 31 3) 3
2 21
2; 2? 1 d e Ay g
(c) (d) 33’3
Ans 2 2 1 1
b -z, -z, -
3 3 3
-3 - — —p
a an are two non-zero vectors such that the projection of a on
Q7 d b h that the projection of b
— -
is 0. The angle between a and b is:
(a) % (b) =
© = @ 0
4
Ans ( n 1
a) —
'
Q8 > A A ¢ s A A B mrss o :
InAABC, AB=1 + j +2k and AC =3i — j +4k. If D is mid-point of
_),
BC, then vector AD is equal to :
@ 41 +6k ® 2) —2) +2k
A A A A M
(c) i—j+k (d 21 +3k
An A A 1
Sl 2i +3k
Q9 If the point P(a, b, 0) lies on the line il = y;—2 = 213 ,then(a, b)is:
. . 1 2
(1, 2) b) ==
(a) ( (2 :_J
1 1
(c) =, = (d (0,0
‘ (2 4)
Ans 1 1 1
(c) -, —
2 4
Q10 For any two events A and B, ifP(A) = %, P(B) = % and P(AN B) = %,
then P[i] equals :
B
3 8
b b) ol
(a) 3 ( 9
. 1 1
= d =
(c) 3 (d) P
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Ans One mark should be awarded to everyone who has attempted 1
this question.
Q11 9 4G
The value of k for which function f(x)= % X2V i differentiable at
kx, x<0
x =
(a) 1 (bh) 2
(c) any real number (d o0
Ans (d) 0 1
12 —si
Q H.y:—cosx E,'fﬂx,tl:'aer,\ﬂis:
€08 X +8in x dx
a(m ' ofm
(a) —sec L——x] (b) sm:(——x]
4 -1
(c) log | sec (E—x) (d) —log ‘ sec (E—x]
4 4
Ans T 1
(a) —sec2[—— x)
4
Q13 The number of feasible solutions of the linear programming problem
given as
Maximize z = 15x + 30y subject to constraints :
Ix+y<12 x+2y<10, x20,y=0 is
(a) 1 by 2
(c) 3 (d) infinite
Ans | (d) infinite 1
Q14 The feasible region of a linear programming problem is shown in the
figure below :
4
D
2
i I
i o 1 2 3 >
[ 13 %\ .,
¥
Which of the following are the possible constraints ?
(a) x+2y=>4, x+y<3, x20,y=20
(b) =x+2y<4, x+y<3,x20,y20
(c) X+2y=4, x+y=23, x=20, y=20
(d) x+2y24, x+y=23, x<0, vy<0
Ans {C} x+2}’24,x+}r2313;:_=-[}] }IEO 1
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ot If A e d B % & then B'A’ i al t
= an = , then ise 0:
00 00 ™
1] Il 1 0 1 1 0 0
(a) (b) (c) (d)
1 0 1 1 0 0
Ans 0 1
(b)
0
Q16 3 0 0
IfA.(adjA)=|0 3 0], then the value of |A| + |adj A| is equal to :
0 0 3
(a) 12 (b) 9
(c) 3 (d) 27
Ans (a) 12 1
Q17 A and B are skew-symmetric matrices of same order. AB is symmetric, if :
(a) AB=0 {b] AB =— BA
(c) AB =BA (dd BA=0
Ans (c) AB = BA 1
Q18 y 4
For what value of x e [U’E]' is A+ A’ = /3 I, where
oS X sin X
A= ?
{— sinx cos x]
T T
(a) - (b) =
3 6
4
(c) 0 (d) —
2
Ans n 1
(b) —
6
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, but Reason (R) is not
the correct explanation of the Assertion (A).
(c) Assertion (A) is true and Reason (R) is false.
(d)  Assertion (A) is false and Reason (R) is true.
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Q19 Assertion (A) : A line through the points (4, 7, 8) and (2, 3, 4) 1s parallel
to a line through the points (—1,— 2, 1)and (1, 2, 5).
) T T - > ,
Reason (R): Lines r = a; +Ab; and r = as + ubo are parallel if
—
b; . bs =0.
Ans (¢)  Assertion (A) is true and Reason (R) is false. 1
Q20 Assertion (A) : Range of [sin 1 x + 2 cos 1 x] is [0, n].
Reason (R):  Principal value branch of sin ! x has range l:— % %} :
Ans (d)  Assertion (A) is false and Reason (R) is true. 1
SECTION B
Q21 Consider the statement “There exists at least one value of b e R for
which f(x)= 2, b = 0 is strictly increasing in R — {0}.”
State True or False. Justify.
Ans
The given statement is “True”. 1
U ¢
0=~ ',
forb<0, f'(x) >0in (—oo,0) and (0, ) 1,
.. T(x) is strictly increasing in both these intervals.
Q22(a) .
Evaluate : 3 sin_l(-L +2cos™! 1@- +cos™L (0)
NF) 2
Ans
(a) Given expression = %" + 2?” + g 1%
— 19_” 15
12 ’
OR
22(b
Q22(b) Draw the graph of f(x) = sin™! x, xe [—ir_, i} . Also, write range
v2'J2
of flx).
Ans
(b)
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Correct graph

Here, the points A, B, C and D
(0.2):(0-2).(5.0). - 5.0

respectively

=12-12=0

_ T T
=2 1
Q23(a) 1 .. d
If y = x~, then find bl at x = 1.
dx
Ans
@y =xx
=log y =-log x Yo
1dy_ logx 1 dy _ %(1_10gx) 1
:>ydx__ x2 +x2 dx_x x2
d
ﬁ(ﬁ)xﬂ:l Yo
OR
23(b ) d
Qz3(e) If x = asin2t,y = a(cos 2t + log tan t), then find d—y
X
Ans
(b)%:Za cos 2t 1
dy _ . sec?t\ _ . cos? 2t
§_ 28.(— sin 2t + M) B sin 2t 1
Y _
a—cotZt 1,
Q24 A A
Irr =31 —2} +6k, find the value of (r x ).(T x k)—12.
Ans
N N N N N N
(" x]). (7 xk)-12=3k -6i).(-3] —2i)-12 1-

Yo
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Q25 Find the wvalue of p, so that lines x—1_ y;pé = Z;B and
o 1t Z are perpendicular to each other.
4p 2 ]
Ans
d.r’s oflinesare<-2,3p,4>and <4p,2,-7 > 1
As lines are perpendicular
-8p+6p-28=0 Y2
=>p=-14 Ya
SECTION C
Q26 Find :
X
j — = dx
ve'X—4e* 5
Ans
LeteX=t. Then eXdx=dt 2
Given integral becomes
f dt
VtZ —4t-5
_ de 1
/afmsz
=log | (t-2) +VtZ—4t-5]+C 1
=log |eX-2++Ve2* —4eX -5|+(C o
Q27(a) | Find:
COs X
[ sin 3x dx
Ans
_ cos X
(a)l B f3 sin x — 4 sin3 x
Letsin x =t = cos x dx = dt Yo
_ dt
1= f3t74t3 &
= Lt &
)
Let> —4=7 = - 2dt = dz i
t
| = - l %
6 VA
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-_1
=—~log [z|+C

=-§log |3 cosec? x -4+ C

Yo

Yo

A= (0, 20)

J,?:x
D = (15, 15)

x=+=33y=560

10

30

OR
Q27(b) | _.
Find:
fxz lc::ng(x2 + l)dx
Ans
(b)Let | = j x2 log (x2 + 1)dx
=log (x? +1) . = [ . =—dx 1
_ %3 2 2 x4
=—log (x +1)—§fx2+1dx v,
_ a8 2 B 2 B 1
=Zlog (x2 +1) §f(x2 I+ ——)dx N
N (X2+1)—g[£—x+tan‘1x]+c 1
=308 3l3
Q28 Solve the following linear programming problem graphically :
Maximize z = 3x + 9y
subject to the constraints
x+y210
x+ 3y <60
xZy
x>0,y>0
Ans
Correct graph 2
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Corner points Value of Z = 3x + 9y
A(0, 20) 180 — Maximum
B(0, 10) 90
C(5,5) 60
D(15, 15) 180 — Maximum
Maximum lies at every point on the line segment AD. 1
Q29(a) (a) A pair of dice is thrown simultaneously. If X denotes the absolute
difference of numbers obtained on the pair of dice, then find the
probability distribution of X.
Ans
(a)
X 1 1%
6 10 8 6 4 2
PX) |~ | = | = | = |= | = 19,
™) 136 |3 |36 |3 |3 |36 ’
OR
Q29(b) There are two coins. One of them is a biased coin such that
P (head) : P (tail) is 1 : 3 and the other coin is a fair coin. A coin is
selected at random and tossed once. If the coin showed head, then
find the probability that it is a biased coin.
Ans
. .. 1
(b)Eq = Biased coin is selected = P(El)zE
Y%
. .. 1
Eo = Fair coin is selected = P(Ez):E
A = Head appeared on tossing a selected coin .
P A =Ew P AL 1
E 4 E, 2
A
P(E;) P(=—
By Bayes’ Theorem P(ﬂ) = A1 (El) v
4/ PE)P(E) +PE) P(E)
11
— 2'4
- 1
33
_1 Y
3

MS_XII Mathematics_041_65/3/2_2022-23

Page 11



Q30(a) | Find the general solution of the differential equation :
d 2y _ 2
H(xy ) —2y(l + x )
Ans
(a) Given differential equation is
2xyZ—z + y2 =2y(1+ xz) &
d_y + l = l + X
dx 2x x
1
Integrating factor = e/2%* = elog V% = \/x 1
3
Solution is given by y\/E:f(\/% + xE)dx 1
5
o+ 2 Lpa O
:>y\/§—2\/§+?+c,ory—2+ —t A
. S OR :
Q30(b) | Solve the following differential equation :
L dy
xex —y+x— =0
Ans _ ) ) 4y oy ¥
(b) Given differential equation is bt 2 1
- v _ w 1
Lety =vx = VX o
The given equation becomes v + x% =v—eV
= g Vav=% Yo
X
Integrating both sides, we get
eV=loglx|+C 1
Y
—e x=log|x|+C s
Q31 Evaluate :
il 100
S X
Ix
sin?%0 x + cos'® x i
—n/2
Ans
| = fn/z sin100 x
T Jom/25in100 x 4 cos!00 x
o (T2 sin100 x _ sin100 x . A
I= Zfo sin00 x + cos100 XdX as f(X) "~ sin100 x + cos100 x 1S even
_A(m/2  costO0 x . a _ ra
I = 2f0 mdx using fO f(x)dX = fO f(a — .X)dX 1
_ /2 sin1 x + cos!%0 x _ /2
21 = 2f0 c0os100 x + 5inl00 de =2 fO dx 1
|=Xﬂy2 — 1= %
2
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SECTION D

Q32(a) 1 0 2
IfA=[0 2 1]|,thenshow that A> —6A%> +7A+21=0
(2 0 3]
Ans
5 0 8 1
(8) getting, A°=[2 4 5 15
8 0 13
3 21 0 34 1
getting, A°=]12 8 23 1=
34 0 55 2
~ AS_BAZ+7A +2|=
21 0 34 30 0 48 7 0 14 2 0 0
12 8 23|—-112 24 30(+|0 14 7]|+|0 2 O 1
34 0 55 48 0 78 14 0 21 0 0 2
0 0 O
=fo 0o o]=0 1
0 0 O
OR
Q32(b) 8 2 o1
If A= d , then find A™ and use it to solve the following
system of equations :
3x +bHy=11, 2x - Ty=-3.
Ans ; 5
. —[- - 1
(b)adj A [_5 3]
|Al=-31 1
1_-17-7 -
A _H[_s 3] &
. 3 S 11
Given system of equations is {2 ~ 7J [y] = [_ 3 ]
L X7, [ 11
WhIChISAX—B,WheI’eX—[y],B—[_B] 1y
—(an—1
=X =(A) B 7
— *1! 1
=X =(A")B 2
=7 =511y 2 1
_EI{_Z 3}[—3]'_[1]
LX=2, y=1
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Q33(a)

x-1 y-b z-3

Find the wvalue of b so that the lines and

2 3 4
x—4 y-1 . . . i
E =g - z are intersecting lines. Also, find the point of
intersection of these given lines.
Ans .
(a)As lines are intersecting, (a; — ay). ((by X b;) =0
3 1-b -3
= |2 3 41=0 1
5 2 1
=b=2 1
Any pointon the line2=2 = 12 = 23 g
2 3 4
(2L + 1,30+ 2,40 + 3), heR 1
For the point of intersection, these coordinates must satisfy %‘ =
y-1 _
— =
P14 3421 pn g
> 1
=>Ar=-1 1
.. point of intersection is (- 1, -1, — 1) 2
R
Q33(b)
Find the equations of all the sides of the parallelogram ABCD
whose vertices are A(4, 7, 8), B(2, 3, 4), C(- 1, -2, 1) and D(1, 2, 5).
Also, find the coordinates of the foot of the perpendicular from A to
CD.
Ans

(b)Equation of the line AB:"Tf4 = y4;7 = Z;g Y
Equation of the line BC:’CT_2 = % = 2;4 Y
Equation of the line CD:’CT+1 = Yzﬁ = Z: 72
Equation of the line DA:’CT_4 = Y5;7 = 2;8 Ya

Let P be foot of perpendicular from A to CD.

.. Coordinates of P are (A — 1, 2\ — 2, 21 + 1) for some A 1
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dr’sof APare (A—5,2L—-9,21-7)
since APLCD

= 1(A—5)+2(2A - 9) +2(2L~7) =0

— 9\ =37 =>x:§
28 56 83)

.. Coordinates of P are (;,;,;

Yo

Yo

Yo

Yo

Q34

Prove that a function f: [0, =) - [~ 5, ) defined as fix) = 4x2 + 4x — 5 is
both one-one and onto.

Ans

Let x4, x, € [0, 00) such that f(x1) = f(x2) —
Then this = 4x? + 4x1 - 5 = 4x% + 4xp - 5

= (x1 +x2) (x1-x2) + (x1-%x2) =0

= (x1- 2)[(x1 + x2) +1] =0 ~
=(x1-x%x2) =0 or x1 +x2 =-1, which is rejected as x1 x2 >0

$X1=X2

.. fis one-one.
Let f(x) =y =y =4x2 + 4x - 5 for x €[0,00)

:>4x2+4x—5—y=0

-4+ /16-16(-5- -4+4J6+y  -1+.[6+
_ _ C5-Y) oo - y _ Y y

=X

Since, x > 0,we havey+6>1= y € [-5, )

.. Range = Codomain =[—5, ©)
Hence f is onto. —

Q35

The area of the region bounded by the line y = mx (m > 0), the curve
x2 + y2 = 4 and the x-axis in the first quadrant is % units. Using

integration, find the value of m.

AnNs

Correct figure :
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x2+y2:4andy:mx

2 2,2 — __ 2
=X +mx-4:>x-m

x- coordinate of the required point of intersection is

According to question,

2
femt oy dx + [2 2 VA- xZdx=Z

0 JirmZ 2
2
X2 “1+m2 X . 1x2
:>m7 +ZV4- x? + 2sin El )
0 V1 +m?2
= + - —— _2sin7L ==
1+ m? 1 + m2 14+m2 2
=T = sin! —
- V1 + m?
1 1 2
—_— = + =
> E T o metl=2

= m=1(asm>0)

T2

2
V1+m?

1+1

Yo

Ya
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SECTION E

Q36

In order to set up a rain water harvesting system, a tank to collect rain
water is to be dug. The tank should have a square base and a capacity of
250 m3. The cost of land is ¥ 5,000 per square metre and cost of digging
increases with depth and for the whole tank, it is ¥ 40,000 h2, where h is
the depth of the tank in metres. x is the side of the square base of the
tank in metres.

ELEMENTS OF A TYPICAL RAIN WATER HARVESTING SYSTEM

CATCHMENT

CONDUIT

Based on the above information, answer the following questions :
(i)  Find the total cost C of digging the tank in terms of x.

(i) Find %.

(iii) (a) Find the value of x for which cost C is minimum.
OR
(iii) (b) Check whether the cost function C(x) expressed in terms of x
is increasing or not, where x > 0.

Ans(i)

(i)C = 40000h2 + 5000x2

as x2h = 250

40000 (250)2
=

=C + 5000x>

Y

Yo

Ans(ii)

.., dC _ - 160000 (250)2
(Il) & = T + 10000x

Ans(iii)

(iii)(a)For minimum cost Z—i =0
= 10000x5 = 250 x250 x 160000
=>x=10

showing % >0atx=10

.. cost is minimum when x = 10

Yo

Yo
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OR

An octagonal prism is a three-dimensional polyhedron bounded by two
octagonal bases and eight rectangular side faces. It has 24 edges and
16 vertices.

N— S

| \
S

The prism is rolled along the rectangular faces and number on the
bottom face (touching the ground) is noted. Let X denote the number
obtained on the bottom face and the following table give the probability
distribution of X.

X: 1 2 3 4 5 6 7 8

[0 a]

[

PX):| p | 2p | 2p | p | 2p | p?2 | 2p2 | Tp2+p

An octagonal prism is a three-dimensional polyhedron bounded by two
octagonal bases and eight rectangular side faces. It has 24 edges and
16 vertices.

N— S

| \
S

The prism is rolled along the rectangular faces and number on the
bottom face (touching the ground) is noted. Let X denote the number
obtained on the bottom face and the following table give the probability
distribution of X.

X: 1 2 3 4 5 6 7 8

[0 a]

[

PX):| p | 2p | 2p | p | 2p | p?2 | 2p2 | Tp2+p

Ans(iii) ,
(ii)(b) = == + 10000x Yo
ac _ . _
E‘O gives x =10 1
9€ S 0'in (10, 00) and 9 < 0'in (0, 10).
Hence, cost function is neither increasing nor decreasing for x > 0 Yo
Q37
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Ans(i)

()10p2 +9p =1

_ 1
=>p—ﬁ

Y2

Yo

Ans(ii)

(ii)P(X > 6) = 9p2 + p
_ 9 1
"0 T o

_ 19
100

Yo

Y2

Ans(iii)

(iii)@@)P(X = 3 m) = P(3) + P(6)

:2p+p2:£

100

OR

Ans(iii)

(iii)(b)

E(X) = XXP(X) =p + 4p + 6p + 4p + 10p+ 6p2 + 14p2 + 56p2+8p

= 33p + 76p?

406 203
=—or—
100 50

Yo
Yo
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Q38

A volleyball player serves the ball which takes a parabolic path given by

the equation h(t)= —% t2 + % t +1, where h(t) is the height of ball at any

time t (in seconds), (t = 0).

e

Based on the above information, answer the following questions :
(i)  Ish(t) a continuous function ? Justify.
(ii) Find the time at which the height of the ball is maximum.

Ans(i)

(l)h(t)—— Et + ?t + 1

Clearly h(t) is a polynomial function, hence continuous.

Hence h(t) is a continuous function.

Ans(ii)

(if)For maximum height ,

Poo=-7t+2=0
dt 2

13
=>t=—
14

2
% =—7<0 .. heightis maximumatt= =
dat 14

Yo

Yo
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