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qraT= 3397 :
HEfetfed el &1 Sgd Qg1 € Uigq 7R 371 €] § Yrer HIiorg :

(i)
(i)
(ii1)

(iv)
(v)
(vi)
(vii)

(viii)

(ix)

T YH-UAH 38 T & | Gt 37 AT & |
I8 Y99-99 Uier @V A [A1fSid 8 -, @, T, 9T & |

QUE & 4 Y9 G&1 1 € 18 7% glashedisl (MCQ) T I3 G 19 TS 20 %I T
T HTRT 1 IFFF I3 |

Qe @ I Y9 €& 21 € 25 7% 3A1d -390 (VSA) TFR & 2 371 & T3 |

QU T H 3 G&IT 26 € 31 T TH-STRHF (SA) THR % 3 371 & T 3 |

TS T 4 I3 &I 32 @ 35 T I -3t1T (LA) TFR & 5 3H I 8 |

TUE T § Y7 G 36 T 38 T THIUT T STTEMN 4 37 & J97 8 |

Y995 § gqy faerey 71 foar mar & | I=ify, @ve @ & 2 Yol 4, @vE 7% 3 Yl 4,
GUS T F 2 Y H AIT TS T F 2 J¥1 T SAaAReF faahedq 1 JIae a1 T & |
FEFI I ITAF FATE |

Eug <h

54 GUS H aglaehedid T (MCQ) &, S8 Jed J97 1 3 i & |

1.
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cot™1 (— %j Wg’@lﬂ'ﬁ%
T 27
A - 3 (B) - 3
T 27
(C) 3 (D) 3

aﬁA= [alJ]ﬁ3x3W@WW@§%%mﬁan= 1, 322=5wa33=—2
g, |A| R:

(A) 0 (B) -10

(C) 10 D) 1

afd A = kB @, gl A 31 B Ifd n o a1 o 31698 & 3N k Toh Al 8,1

(A)  |A| =k|B| (B) |A| =k*|B|

(C)  |A| =k+ |B] (D) |A|=|B|k
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General Instructions :
Read the following instructions very carefully and strictly follow them :

(1)
(i1)
(iit)
(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 calculator is not allowed.

SECTION A

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

1.

65/5/3

3]

o2

The principal value of cot_l(— i] is :

B

T 21
@ -2 ® -
T 21
(C) 3 (D) 3

If A= [aij] i1s a 3 x 3 diagonal matrix such that a;; = 1, agy = 5 and
agg =—2,then |A| is:

A) O (B) -10

(C) 10 (D) 1

If A = kB, where A and B are two square matrices of order n and k is a
scalar, then :

(A) |A| =k|B| (B) |A| =k"|B|
(C) |A| =k+ |B] (D) |A|=|B|k
Page 3 of 23 P.T.O.
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sinzax
A f(x) = —2 x#0
1, x=0
x=0qu=i?|?r%,?ﬁa€mm=r%:
A 1 (B) -1
C) +1 D) 0
|7 2|3 5|t
12 x| [4 3
A 3 B) 7
C) =7 (D) £3
Ifd PAAUB) = 09 @ P(ANB) =04 &, P(A)+P(B)%:
(A) 03 B) 1
(C) 13 (D) 07
5 0 0
e A=|0 5 0| B, AA3R:
0 05
5 0 0 125 0 0
(A) 3]0 5 0 (B) 0 125 0
0 05 0 0 125
15 0 0 53 0 0
(C) 0 15 0 M |0 5 0
0 0 15 0 05

UHT A 3R B SUFHd shife o &1 SR € | e, fetfetiad 5 @ shi9-a1 el 781 € ?

A A)=A
) A +B)Y=A+B

B) (kA) =kA', k T fewr g
(D) (AB) =A'B'’

Tk y=x|x|, x-7F, x=—2 AR x=2 R FAFHT &ThA ¢ :

(A)
(C)

O wl|oo

16
(B) 3

(D) 8
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sin? ax 40
If fix)=1 2 ° °
1, x=0
1s continuous at x = 0, then the value of a is :
A 1 B) -1
C) =1 (D) 0
9 _
If X5 = 6 =5 , then the value of x is :
12 x 4
(A) B 7
C) =7 (D) +3
If P(AUB) =09 and P(A N B) =04, then P(A) + P(B)is:
A) 03 (B) 1
(C) 13 (D) 07
5 00
IfA=|0 5 0], then A3is:
0 0 5
5 00 125 0 0
(A) 3|0 5 0 (B) 0 125 O
0 0 5 0 0 125
15 0 0 55 0 0
(C) 0 15 0 (D) 0 50
0O 0 15 0 0 5

Let A and B be two matrices of suitable orders. Then, which of the
following is not correct ?

A AN =A (B) (kA) =kA, kis a scalar
(C) A +B)Y=A+B (D) (AB) =A'B
The area of the region enclosed between the curve y = x| x|, x-axis, x = — 2
and x = 2 1is:

8 16
A — B =
(A) 3 (B) 3
C 0 (D) 8

Page 5 of 23 P.T.O.




10.

11.

12.

13.

14.

65/5/3

T g W
e f(x) = {[x], x € R} T 7eH qUTieh % &, Al HHTRad § § T8 FI Q ;
(A)  x=2W{HI & T FATFHAT T8 8 |
(B) x=2WfIAEAq & IR &l SFThe 13 ¢ |
(C) x=2WfHAT N ITFANI T |
(D)  x =2 W {HIA LI & W ATHAA S |

J‘cos2x—cos26 dx TR -

cosx—cos0

(A) 2(sinx+xcos0)+C (B) 2(sinx—-xcos0)+C
(C) 2(sinx+sinH) +C (D) 2(sinx—xsin0)+C

1
J. 2X  gx SOee

5X2+1
0
A) élogG (B) %10g5
©) L1log6 D) Llog5
9 %8 9 %8

Ty = —x5 + 3x2 + 8x — 20 I FIAUAT {514 folg T AR 8, TE -

(A (1,-10) (B) (1,10)
(C) (10,1 (D) (-10,1)
3TIehel GHIHTOT

d_X_ —(1+sinx)
dy x+ycosx

T TR 0T ¢ :

(A) logcos x (B) 1+sinx
(C) e(l + sin x) (D) glog cos x
Page 6 of 23




10.

11.

12.

13.

14.
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If fix) = {[x], x € R} is the greatest integer function, then the correct

statement is :

(A) fis continuous but not differentiable at x = 2.

(B)  fis neither continuous nor differentiable at x = 2.
(C) fis continuous as well as differentiable at x = 2.

(D) f1is not continuous but differentiable at x = 2.

ICOS 2x—cos 2 dx is equal to:

cosx—cos0
(A) 2(sinx+xcos0) +C (B) 2(sinx—-xcos0)+C
(C) 2(sinx+sin0) +C (D) 2(sinx—xsin0)+C
1
J- 22X dx isequalto:
Hx“ +1
0
(A) élog 6 B) %log 5
©  Lloge D Llogs
g 8 g 8

The slope of the curve y = —x3 + 3x2 + 8x — 20 is maximum at :
(C) (10,1) (D) (-10,1)

The integrating factor of the differential equation

dx -(+sinx) .
dy x+ycosx '

(A) log cos x (B) 1+sinx
(C) e(1 + sin x) (D) glog cos x
Page 7 of 23
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15. U g T 985 1 (LPP) & foie, fear man Ssev g wev Z = 8x + 2y
e st o Jiaria B
x + 2y <10

3x+y<15
x,y>0

M

(0,15))\ B

< > X
= 0 (5,0)\ (10,00 >,
x+ 2y =10

Y 3x+y=15
T YU &7 T
(A)  ABC (B) AOEC
(C) CED (D) EAT HITEE &F BCD

16.  3T9ehcd GHIHTIT
3

HIEE:
1+ & | =&Y

Y HIfe ST T IATHA 2

@A) 2 (B) g © 3 (D) 4
17. 3R (ad -F).(3 +b)=512 23R |2 [=3|F | &, a2 |3 |D | &
T SHEST: §
(A) 48 3T 16 (B) 3831
(C) 24318 (D) 632

65/5/3 Page 8 of 23
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16.

17.
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For a Linear Programming Problem (LPP), the given objective function
Z = 3x + 2y is subject to constraints :

x+ 2y <10
3x+y<15
x,y>0

M

(0,15§

< > X
= 0 (5,0)\ (10,00 >,
x+ 2y =10

Y’ 3x+y=15
The correct feasible region is :
(A) ABC (B) AOEC
(C) CED (D) Open unbounded region BCD

The sum of the order and degree of the differential equation

3
12
1(J
dx
5

(A) 2 (B) 2 (C) 3 (D) 4

d2y .
= —5 is:
dx

The respective values of | 2 | and | b |, if given

(@ —B).(a +b)=512 and |a |=3| b |, are:

(A) 48 and 16 (B) 3andl1
(C) 24 and8 (D) 6and?2
Page 9 of 23 P.T.O.
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18. WM R 2 R afw & foe o fig 2, - 3) 3 13 AB=2 %, Wi fiig
A% 4831 (— 4, 5) 2.4l feig B o Fewrish € :
A -2,-2) (B) (2,-2) C© 2,2 (D) (2,2)

¥ Q&I 19 3R 20 HfF9T T qe el 399 8 | 51 97 v 7w & 578 wF Fi
STI%H (A) 1 T I G (R) R Hfehd o201 7301 8 | §9 521 % H&l S 14l 19 7T HIS]
(A), (B), (C) 3R (D) g A FIfoIT |
(A) Hﬁ%gﬂ(A)?:ﬁTﬂ%(R)aﬁﬂ%“T%?rﬁTa‘o%(R),W(A)ﬁaﬁw
HATR |
(B) ANHA (A) 3R T (R) ST H&l &, Tq do (R), AR (A) 1 @&t
ST T HaT® |
(C) R (A) W& 8, 90 deh (R) TAd § |
(D) AR (A) TTed &, W a0 (R) eI 2 |

19. P (A): AT H S{fohd AT T 71C Wares T e (LPP) 1 GTd
& e fa Far g |

ﬁ \‘:A C(10,€
s of 72 1\6 8 10 i
v 92X +y=8 x+2y =10
Z = 50x + 70y T FATH R
=1 sgaqt & 3

2x +y>8, x+2y>10, x,y>0
I Z %1 =" 7 B(2, 4) W 380 7 |

7 (R) : 50x + 70y < 380 FT FefUd &= T H1s fofg Fema &= & |a T
2l
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Let a be a position vector whose tip is the point (2, — 3). If AB=a',

where coordinates of A are (— 4, 5), then the coordinates of B are :

(A)

(-2,-2)

B) (2,-2) © (-2,2) (D) (2,2)

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).

()
(D)

19. Assertion (A) :

Reason (R) :

65/5/3

oo

o2

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

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

The shaded portion of the graph represents the feasible
region for the given Linear Programming Problem (LPP).

2'- \\,

& A~ C(10, 0
X!< 1/"'\ : X

Of 72 4\6 8 1012

v 9% +y =8 x + 2y =10

Min Z = 50x + 70y

subject to constraints

2x+y>8, x+2y>10, x,y>0

Z = 50x + 70y has a minimum value = 380 at B(2, 4).

The region representing 50x + 70y < 380 does not have
any point common with the feasible region.

Page 11 of 23 P.T.O.
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20. HPYT(A): UAMTA={xeR:-1<x<1.3Rf:A > A fx) = x2 g0

RIS B, 1 £ =T B Tl = |
b (R) : aﬁy=—leA%,?ﬁx=i\/j¢A.

LCLCRC)

59 QU H 5 37fd oTg-37T (VSA) TR & J97 8, S0 Ielah % 2 3 2 |
21.  sin~! (x2 - 3) %1 ¥id T shifsC |

22,  HH WS fret orq o @iaet TTiet 31 SARIa Rt @ | afe sAiafis Brsam 2 em/s st &t
¥ Fed! 8, ar el Brsar i gfg it 3 J1a Hifore Sta g shusn: 2 em 3R 4 cm
gl

23. U oAfh U Hief ar, forweh el & e A (4, 1, - 2) T B (6, 2, — 3) &, W ar
ATALT 3 TR AT =TEdT © foh A AT Ted foig AL AB 2l qH-Br1isa b | 37
foigat ok fdwTieh ST hISTT FSft o 31 ST ATt shl SieshT 2 |

24, (%) x wane, DX o sreerer IR

\/COSX

AT

2
Q) ﬁy=5cosx—3sinx%,ﬁﬁ@%ﬁfm“j—§ +y=0%|
X

25. () U W T I Forerert afeor 5 2, qen s A e 31 — 25 + k oin
41 +35 —2k HedwEa)

aroraT
@) §H a,b ok ¢ @ i afew ¥, e fow 7.0 = a.¢ @R
?xﬁ:?x?,?#O%lW%B}=?.

65/5/3 Page 12 of 23
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20. Assertion(A): Let A={xe R:-1<x<1}. If f: A »> A be defined as
f(x) = x2, then fis not an onto function.

Reason (R): Ify=-1e A ,thenx=+ /-1 ¢ A.

SECTION B
This section comprises 5 Very Short Answer (VSA) type questions of 2 marks each.

21. Find the domain of sin~! (x2 — 3).

22. Let the volume of a metallic hollow sphere be constant. If the inner
radius increases at the rate of 2 cm/s, find the rate of increase of the
outer radius when the radii are 2 cm and 4 cm respectively.

23. A man needs to hang two lanterns on a straight wire whose end points have
coordinates A (4, 1, — 2) and B (6, 2, — 3). Find the coordinates of the points

where he hangs the lanterns such that these points trisect the wire AB.

sinx
24, (a) Differentiate with respect to x.
Jeosx
OR
d2y
(b) If y=5cosx—3sinx, prove that —5 +y=0.
dx

25. (a) Find a vector of magnitude 5 which is perpendicular to both the
A A A A
vectors 31 —23 + k and 41 + 3] —2k.

OR
(b) Let ?,B)and < be three vectors such that E)B) = E)? and
axbB=axc,a =0 Showthat b =¢.
65/5/3 Page 13 of 23 P.T.O.
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LCLLCRIT

54 GUE H 6 <TY-3IT (SA) YR & J94 &, [o77H Jcdeh % 3 b & |

26.

27.

28.

29.

65/5/3

I I J1d IS 57 BeaT f(x) = sin 3x — cos 3x, 0 < x < g T agm g |

&) WA +b+c=0 2R |a =3 |b|=5|c|=78d a3k
D 3 off=r 1 10 1 1T |

AT

@) d uEE | 2 R b F d w O 0§, af fig e

l|5)—B)|:sing.
2
3TIheT GHIRIIT
xcos(zjd—y =ycos(zj + X
x ) dx X
T B 1A 11T |

F) T Tl g0 U {1 Wi ool T&deh o @lied i WTiRehdT 0-7 I I %
ST ! @Hia shl TTRIRAT 0-2 & | 3Heh Ueh {1 WA STell Taish bl @ilia sh
SR, I ST U foh 36 T o1 st @die foram 7, 0-3 2 | JiRreRar ma
W%%W

(1) 2, T 9 Tl sk SR T o s, S | |
(i) G o1 S TRiEd €, T8 S gU foF 36 §1 R et gede @ie ot 2 |

YT

(@) T ARK & ITH Bedl T Ueh s 2 0 6 T 3T 4 T & | 98 3@ a9 A
AG=DAT T %A, Th-Teh hleh A SR el 8, B S FahTet 71¢ % i I:
ST 1 T T AT ® | 31 ShifsTe

()  ToRTcr T HaR St EEAT T UTRIeRdT s |

(i)  ITglogeh =X (Hall i €eAT) 6l I |

Page 14 of 23
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SECTION C

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

26. Find the interval/intervals in which the function f(x) = sin 3x — cos 3x,

0<x< g is strictly increasing.

a+b

27. (a) Ifa+bB+c¢=0 suchthat |2 | =38, |D

find the angle between 2 and .

OR

| =5, | ¢ | =7, then

(b) If a and D are unit vectors inclined with each other at an angle

1 .
0, then prove that 2 | a-b |= smg.

28. Solve the differential equation

X COS (Z) d_y =y cos(zj + X.
x ) dx X

29. (a) The probability that a student buys a colouring book is 0-7 and
that she buys a box of colours is 0-2. The probability that she buys
a colouring book, given that she buys a box of colours, is 0-3. Find

the probability that the student :
(1) Buys both the colouring book and the box of colours.

(i1)  Buys a box of colours given that she buys the colouring book.

OR

(b) A person has a fruit box that contains 6 apples and 4 oranges. He
picks out a fruit three times, one after the other, after replacing

the previous one in the box. Find :

(1) The probability distribution of the number of oranges he

draws.

(i1)  The expectation of the random variable (number of oranges).

65/5/3 Page 15 of 23
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30. (F) FHINT:

j 2x dx
(x2 +3) (x2 —5)
AYAT

(@) U T i ;

4

j(\x_z\+\x_4\) dx

1

o N N

31. Tmfciad tae T goe (LPP) o foie stfererda aret/ane forwg 3 shifer |
Z =5x + 10y
1 eyt & Fara
X+ 2y <120
X +y =60

x—2y2>0
X, y>0

Qs ¥

THEUEY 4 -390 (LA) SFRF THE, S8 Il & 5 3F 8 |

82. y=1+|x+1]|,x=—-2 x=23Wy=07% % & H T A% 1Y | FGHTHAT
T, 39 & T &% ot 1 hifee |

33. < ST Ush LT o U 30 TR 31 8 foh SHehT = ol ATheT 6 km/h BT ST § |
EIeAloh, ATEL GTeeh ol TTid % g 1 Tgcd desh ol TMd § Sgd W o Tfd
7 km/h 1 STl & | T8 ©Teeh sh 1Tl o6 i T ol go 3 TaL areehi i 7e i
T e & IO TR 12 km/h 81 ST © | AT Ter 3 SENT ©, Yok araeh i e

T T SIS |

65/5/3 Page 16 of 23
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30. (a) Find :

-" 2x dx
(x2 +3) (x2 —5)

OR

(b) Evaluate :
4

_[(\X_z\+\x_4\) dx

1

31. In the Linear Programming Problem (LPP), find the point/points giving

maximum value for Z = 5x + 10y
subject to constraints
X + 2y <120
X +y2>60
x—2y>0

x,y>0

SECTION D

This section comprises 4 Long Answer (LA) type questions of 5 marks each.

32. In a rough sketch, mark the region bounded by y=1+ |x+ 1|, x = — 2,

x = 2 and y = 0. Using integration, find the area of the marked region.

33. Three students run on a racing track such that their speeds add up to
6 km/h. However, double the speed of the third runner added to the speed
of the first results in 7 km/h. If thrice the speed of the first runner is
added to the original speeds of the other two, the result is 12 km/h. Using

matrix method, find the original speed of each runner.

65/5/3 Page 17 of 23 P.T.O.
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34.

35.

(%h)

@)

(%h)

)

T O W

Teh gHTcHeh Retish ‘a’ o foig, (t+%)a%wﬁ&1 at+? T ITTHAT IS,

STET t Teh I[RIAL ATEd ok §EAT 2 |

AT

Tfe v+ %9 + ¥ = ab %,aﬁaaﬁxbﬁw@%,ag_y A1 AT |
X

ar Xg2 _y+rl _—z+4 w g (1, 1, 4) § T T T FT AR I

2 -3
HNT |

wEr X; - y‘; - Z;4 %1 98 foig I A S foig (-1, -1, 2) @

22 THFEH WL |

Qg s

THEUES H 3 TR0 eI SNITRATH & S8 Jdh F 4 37F 8 |

36.

65/5/3

Th{0T 3T — 1

"H AT TF WA % aRedl FaT & 30 foRnféE & wHsed A € | AWM
f: A — N, &l N TTehd Searsil 1 aq==d 8, Tk G @ 59 f(x) = foameff x % 3

. o
e g YeT R T R |

S T 35 ST, RreRRe S 6 e AR

(1)
(i1)

AT £ Teh Ushoh! S8 ot & 2
(i) o ToTT 379 ST o wqeie | sh1eor S |
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‘c+1
t

34. (a) For a positive constant ‘a’, differentiate a with respect to

a
(t+¥j , where t is a non-zero real number.
OR

(b)  Find j—y if y¥+xY +x¥=aP, where a and b are constants.
X

35. (a) Find the foot of the perpendicular drawn from the point (1, 1, 4) on

the Line X+2 _ y+1 _ —z+4.
3] 2 -3

OR

(b)  Find the point on the line X;1 oyl oz ; 4 at a distance of

2

2\/§ units from the point (-1, -1, 2).

SECTION E

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

Case Study -1

36. Let A be the set of 30 students of class XII in a school. Letf: A —- N, Nisa
set of natural numbers such that function f(x) = Roll Number of student x.

On the basis of the given information, answer the following :

1) Is f a bijective function ? 1
(i1)  Give reasons to support your answer to (i). 1
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(iii) (%) AW T R, Sie § fomnfeiat & daT it e it T T s & oy
frereh gr afefg ue dety 7, s fafofed g vea @ -
R={(x,y):x, y foanfdai & U 4w &, Slel y = 3x)

R o HE! ! Felleig hISI | 1 Heieh R qcd, qiid 3 Eshrsh
2 9 3T I HT NI TSy |
3AAAT
(iii) (@) AT R U Gae & S feferfad &9 5 gfnfia &
R = {(x, y) : x 3R y forenfela & Gt G €, S|l y = x3)
R % oAl &l Galleg hieg | T R T e ¢ 2 3T I T Ao
AT |

Th{0T g — 2

T AT 9 e § F@ Afos@l o1 =Tedl @ | $Hig 98 ST o 9rdi o g
10 S, FarTt o e o fog 12 e 3 9eft & vl o foe 8 S wiE ® |
RGN I I ST o 0T, TN o ST SN Gedl oh SHFHT0T shl STRIehT SHAT:
25%, 35%, ST 40% T AT F | ST T T %agaﬁsra“rw ERCRR]
¥ o 4T T 3R e ATg=aT Rk | ST 9T |

ST 2T o6 AT 9L, A TRad Jei o I a1 :
(1)  Tgfoseh &9 ¥ T T T sfisl o STHA B ohT TTRIHAT i TUHT HIFT |

(i)  3Eeh FT TRERT & foh a8 darmft o1 < 2, I8 S g€ foh <1 T e
FHFRA BN E 2
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(i1i) (a) Let R be a relation defined by the teacher to plan the seating
arrangement of students in pairs, where

R = {(x, y) : x, y are Roll Numbers of students such that y = 3x}.

List the elements of R. Is the relation R reflexive, symmetric
and transitive ? Justify your answer. 2

OR

(111) (b) Let R be a relation defined by
R = {(x, y) : x, y are Roll Numbers of students such that y = x3}.

List the elements of R. Is R a function ? Justify your answer. 2

Case Study - 2

37. A gardener wanted to plant vegetables in his garden. Hence he bought
10 seeds of brinjal plant, 12 seeds of cabbage plant and 8 seeds of radish
plant. The shopkeeper assured him of germination probabilities of brinjal,
cabbage and radish to be 25%, 35% and 40% respectively. But before he
could plant the seeds, they got mixed up in the bag and he had to sow
them randomly.

Radish Cabbage Brinjal
Based upon the above information, answer the following questions :
1) Calculate the probability of a randomly chosen seed to germinate. 2

(i1) What is the probability that it is a cabbage seed, given that the
chosen seed germinates ? 2
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38. U §gs ol TN I U &€ Ueh TTohe! ohl SFTHT el ST ©, fSTeent 3mamt s &
ST ST T3 ® | Fiioh 3ok UTE ST ki U i o 1T STEvaeh U i ol 2,
SCTT 9 <ATEAT @ 1o JS3 1 &Thel ~aH & |

T T o TR W, Fefaiad set o S AT ;
(i) T8 = AeTE = x HT. qAT =8 = y WY, AR T b T A (S) Hl x

YT ST (V) (S ek B) % ugl & =R ShifSu |
(i1) Eaﬁaﬁﬁm
dx
(iii) () IS TSI & (S) FATH &, Al x TAT y H Gl T shifoq |
JrqAT

Gii) (@) aR TEE dee (S) R 2, dt ST (V) = i(SX—ZXS) 2, wef x

AT T Uk fohTT & | 29113T foh x = E & foTg e (V) stfeeran = |
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Case Study -3

38. A carpenter needs to make a wooden cuboidal box, closed from all sides,
which has a square base and fixed volume. Since he is short of the paint
required to paint the box on completion, he wants the surface area to be

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

(i) Taking length = breadth = x m and height = y m, express the surface
area (S) of the box in terms of x and its volume (V), which is
constant.

(11) Find das )
dx

(i1ii) (a) Find a relation between x and y such that the surface area (S)
1S minimum.
OR
(111) (b) If surface area (S) is constant, the volume (V) = i(SX — 2x3),

x being the edge of base. Show that volume (V) is maximum

for x = \/E
6
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