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QT 3397 :
HEIITRIA 5% 1 S5 draer] & qieq 3Rk 377 &xed] & JIc BT :

(1)
(i1)
(iii)
(iv)
(v)

(vi)
(vii)

(viii) I¥7-97 H GHY AT 787 371 737 8 | FEd, @vs @ & 2 Y991 4, @us 7T & 3 yoAl
H, @S 7 % 2 v 7 797 GUS & & 2 oA 7 aRkF [dHcT F JIae 531 T

(ix)

39 Jo7-97 4 38 97 & | @ 37 SHfAard & |

T8 J97-97 gl @Sl H [a9ifdd 8 — &, @&, T, 909 & /

GUZ & 4 o7 &1 1 § 18 T Sglashedld ao7 ¥4 §&] 19 U 20 374597
T a% ST Ueh-Teh 31k & o7 & |

WU & H Fv7 G&I1 21 T 25 0% 3ifd Tg-IF (VSA) THR & F1-§T 3H] & J97

g/

QUE T § o7 &I 26 & 31 T TY-ITHIT (SA) FPR & di4-al4 37H F o7

g

VT g § y97 &7 32 @ 35 % IH-3THIT (LA) PR & Grea-gie 375! & J97 8 /
GUE T F yvT &I 36 @ 38 YU IyIT STYIRT AR-IR 37H & 97

g

&/
Fogpeiet & ITIT dfedd 8 |

@usg <h

39 @US H FFIEAHeIT J &, 574 Je% J97 1 37 1 8 |

1.

TG AT 3 x 4 ISYE & A1 B Teh UHT YR & foh A’B T AB’ gHI giwIiea
&, 1 STTYE BH B ¢

(a) 3 x4 (b) 3x3

(¢) 4 x4 d 4x3

Ifg sfwt (2, — 6), (5, 4) AAT (k, 4) I YT HT &I%A 35 M H1E 8, A

kSR B :
(a) 12 by -2

(c) -12, -2 d 12, -2
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General Instructions :

Read the following instructions very carefully and strictly follow them :

(1)

(ii)

(i11)

(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.

If A is a 3 x 4 matrix and B is a matrix such that A’'B and AB’ are both
defined, then the order of the matrix B is :

(a) 3x4 (b) 3x3
(c) 4x4 (d 4x3

If the area of a triangle with vertices (2, —6), (5, 4) and (k, 4) is
35 sq units, then k is

(a) 12 (b) -2
© -12, -2 @ 12, -2
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3. IRfx)=2|x| +3|sinx| +6 &, d fix) HTx = 0 W T Y&T T ThA & :

(a) 6 (b) 5
(c) 3 d 2
1 2 4
4. W&X{z}+y[5}—[§]%,?ﬁ.
(a x=1,y=2 b) x=2,y=1
(c) x=1 y=-1 d x=3,y=2

5. IfC3MYg A=[1 2 3] §, I 3TTYE AA' ® (& A’ 3TYg A %l uREd 2) -

1 0 O
(a) 14 (b) 0o 2 0
0O 0 3
1 2 3]
(c) 2 3 1 @ [14]
3 1 2]
a bl -Db
R
-b a]| a
2 2 i 2
() a“+b 0 ®) (a+b)* 0
0 a2 + b2 (a+by> 0
[ 2 2 r 0
© a“+b 0 @ a
aZ+b2 0 0 b
7. ﬁg(p,q,r)ﬁy-?}?aﬁ@%:
(a q (b) |ql
© gl + |r]| @ pZ+r?
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Iffilx) =2|x| + 3|sin x| + 6, then the right hand derivative of f(x) at x = 0
is:

(a) 6 (b)
(¢ 3 ()
HEEIHEE
If x +y = [—}, then :
2 5 9
(a) x=1 y=2 b)) x=2,y=1
(c) x=1, y=-1 d x=3,y=2

If a matrix A = [1 2 3], then the matrix AA’ (where A’ is the transpose
of A)is:

1 00
(a) 14 (b) 0 20
0 0 3
1 2 3
(c) 2 31 d [14]
31 2
b -b
The product 2 2 is equal to :
—b aflb a
2 2 i 2
(a) a“+b \ 0 , (b) (a+ b)2 0
0 a“+b (a+by 0
P _
a“+b® 0 a 0
d
(c) 212 O:| (d) 0 b}
Distance of the point (p, q, r) from y-axis is :
(a) q (b) 1q]
© lal +]r| (d p*+r?
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8. T 3x + 5y <7 I & A= 1 :
(a) @13x + by = 7T Ea fogati 1 Bt IV QU xy-ad
(b) WM 3x + 5y = 7 W feua feigati & @y QU xy-q
() @ 3x + 5y = 7 W fe¥d fogani 1 Sisw a8 gal nen aa o
Ta-fag oft 7 |
(d) 8 gaT el 9 s qa-feg T8l 2 |
a
9. W&J‘SXZdX=8%,?ﬁ‘a’Wﬂ'ﬁ%:
0
(a) (b) 4
(c) (d 10
10. @R a =381 + ] +2kAM D =1+ +2k % o= H B0 F A () B -
5 5
(a) ﬁ (b) ﬁ
3 4
a2y (dy ) d .
11. aawwﬁao‘m(—%'J +(—y) =xsin(—y)%a?r%am(aﬁqﬁﬂﬁ?r%)
dx dx dx
m:%‘:
(a) 2,2 b)) 1,3
© 2,3 (@ 2, =ma ufenfya &
12. Ie51°gx dx SR 2 :
X5 X6
(a) ?+C (b) ?+C
(c) 5x4 + C d 6x5+C
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8. The solution set of the inequation 3x + 5y < 7 is :
(a)  whole xy-plane except the points lying on the line 3x + 5y = 7.
(b)  whole xy-plane along with the points lying on the line 3x + 5y = 7.

(c) open half plane containing the origin except the points of line
3x + by =17.

(d)  open half plane not containing the origin.

a
9. If J‘ 3x2 dx = 8, then the value of ‘a’is :
0

(a) 2 (b) 4
(c) 8 (d 10

- A A A
10. The sine of the angle between the vectors a = 3i + j + 2k and

A AN
b =1+j +2kis:

5 5
3 4
(C) H (d) ﬁ

11. The order and degree (if defined) of the differential equation,

2
2 3
(d_y] n (d_y) =x sin (%) respectively are :

dx?2 dx X
(a) 2,2 (b) 1,3
(c) 2,3 (d) 2, degree not defined

12. je5 logx 4x is equal to :

5 6
X X
— +C b — +C
(a) 5 + (b) 5 +
(e) 5x% + C d 6x°+C
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13. dfew 4i — 3%k o fean o ush umes ARy R -
(@) %(4&312)

(b) %(4? _3hk)

(©) %(4? _3k)
@ Lab_3k)
J5

o~

14. Tfafied # 9 s fog fe gHi sr@fierstl 1 gqse i @ ?
2x +y<10dAT x + 2y > 8

(a (=2,4) ()  (3,2)

(e (=5,6) d 4,2

15. Zlﬁy:sinz(x?’)%,?ﬁ ? W%:
X

(a) 2 sin x3 cos x°3 (b) 3x3 sin x3 cos x3

(e) 6x2 sin x3 cos x° (d) 2x2sin2 (x3)

16.  xy-dd %I H1 {03 (x, y, 0), 63Tl (1, 2, 3) 491 (3, 2, 1) ! THAM are1 {wr@s

1 T8 U § wiedr 8, 98 ®
(a) 1:2 HA-d: (b) 2:13A:
(c) 3:1 3. (d 3:19™a
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A A
13. A unit vector along the vector 4i — 3k is:

(a) %(4? _3hk)

(b) é(zﬁ _3k)

©) %(4? _3k)
@ @t _sk)
J5

14. Which of the following points satisfies both the inequations 2x + y < 10

and x + 2y > 8 ?
(a (2,4 (b) (3,2)

(e (=5,6) d 4,2

15. Ify =sin?(x3), then j_y is equal to :
X

(a) 2 sin x3 cos x°3 (b) 3x3 sin x3 cos x3

(e) 6x2 sin x3 cos x° (d) 2x2sin2 (x3)

16. The point (x, y, 0) on the xy-plane divides the line segment joining the
points (1, 2, 3) and (3, 2, 1) in the ratio :

(a) 1: 2 internally (b) 2:1internally
(c) 3 : 1 internally (d) 3:1 externally
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17.

18.

Td g1 E 99T F & fou, 9@ P(E) = 0- 39T P(EUF) = 058, @
P(E/F) — P(F/E) sUsT 2 :

(a) (b)

RN

1
(d) =0

3Tt THIR x 3—1 — y=2x? %I 5 H & T TuTRe U B

Lo | =
01|°°

X

o
1
X

(a) e (b)
(c) X (d)

I GEIT 19 3K 20 SUHIT U5 b SEIRT F97 & 3N Io9b I97 & 1 3%
& 1 3 %o 137 7T & 574 v %] 719F (A) T G H1 @ (R) GRT 3l 137 T
g 1 37 3v91 & @&l I A7 13T 7T B (a), (b), (c) 3K (d) § T gTa T

19.

20.

65/4/3

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

(b)  IMHHAH (A) 3R Tk (R) GHI Hal &, Tg b (R), JANHAT (A) 1 Fal

AT 7T htal g |
() MR (A) Il g 9 deh (R) T 3 |
(d) e (A) TeTd B AT b (R) T 2 |

e > o> > . .
SUFIT(A): W ¢ =a;+Ab; A 1 = ag + pby TER dddq 8, &
-> -
by .by=0% |

—> —>
+7\,b1 qdedl r

7% (R) : Y@t ¢ o=

b, .

=

- —>
=a2+ub2 %ﬁEﬁ%rEFr?ﬁﬂTe,

—

TS

lmm%

cos 0 = —

by [l

37fpeT (A) : aft Brenuifid i werl & 3199 U1 § SYchd B § |
T (R) : tan‘lx%ﬁ?@xeﬂ%%m%cﬁﬂaﬂé{@dwél
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17.

18.

The events E and F are independent. If P(E) = 0-3 and P(E U F) = 0-5,
then P(E/F) — P(F/E) equals :

1 2
el b)) Z
(a) = (b) 7
3 1
2 d —
(c) 35 (d) 0
The integrating factor for solving the differential equation
X g—i -y =2x2 is:
(a) e (b) eX
1
() x d =
X

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)

(b)

(c)
(d)

Both Assertion (A) and Reason (R) are true and Reason (R) is the
correct explanation of the Assertion (A).

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

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

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

) i - - —> - - —>
19. Assertion (A): The lines r = aj+ Ab;y and r = ag+ pbg are
> o
perpendicular, when by . by =0.
) > o> >
Reason (R): The angle 6 between the lines r =a;+2Ab; and
- -
e b, . b,
r =ag+pby is given by cos 0 =———=—
by 11D |
20. Assertion (A) : All trigonometric functions have their inverses over their
respective domains.
Reason (R):  The inverse of tan~1 x exists for some x € R.
65/4/3 ~~~~ Page 11 P.T.O.



Qs @

39 GUg 4 37fq Tg-F70F (VSA) FBR & T97 8, o780 J9%b & 2 3% & /
e dy y(x-1)
21. AT xy=eX7 3, ?ﬁamfsq%dx 1)

22. (%) y=sin"1(x2-4)FH I 7@ HITC |

HAAT

(@) ¥ F1a hINT :

23. H%H%sr?+§+ﬁwaﬁsrp?+§—21§qurétr%%,?ﬁpw/%m=r
FTa I |

24. I y2 = 8x W I8 fog F1a T ST x-Fgres qon y-frawmss a9 T 9

5 @ |
25. (%) Tog (2, 1, 3) W B WM oucﬂa?n%@nﬁx;1=3’52=233;
i3 9 Eﬁ%aw@%@waﬁﬂwwmaﬁﬁm
ateraT

(@) THh W@ o TR0 5x — 3 =15y + 7=3 — 10z 8 | 39 W@ &
fesp-wpaTed faaRay den 30 W oo w forg o Femimes Fma il |
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SECTION B

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

21. Ifxy=eX~7, then show that dy = Y(X—_l) .
dx  x(y+1)

22. (a) Find the domain of y = sin™! (x2 — 4).
OR
(b)  Evaluate :

.. A N A A N AL
23. If the projection of the vector i + j + k on the vector pi + j —2k is 3

then find the value(s) of p.

24. Find the point on the curve y2 = 8x for which the abscissa and ordinate
change at the same rate.

25. (a) Find the vector equation of the line passing through the point
(2, 1, 3) and perpendicular to both the lines

x-1 y-2 z-3 x
1 2 3 7 _3
OR

(b)  The equations of a line are 5x — 3 = 15y + 7 = 3 — 10z. Write the
direction cosines of the line and find the coordinates of a point

y_2z
2 5

through which it passes.
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Qs

57 GV H &TY-3F70F (SA) TR & F97 8, 578 % & 3 3% & |

26.

27.

28.

29.

fl'l?faﬁﬁm:

Jimmim®
1-x)1+x2)

(%) ¥H 3@ HIT

1
311/3
j—(X_X4) dx

X
1/3

sroran
(@) ¥  F1a I
3

j{|<x—1>|+|<x—z>|}dx

1

ffefaa e Tiumee gwe 1 TeE g 8 ShIT
=gUel  3x + by < 15,
5x + 2y < 10,

x,y=0
o A z = 5x + 3y T fehdd A T IS |

30 sl 6l Th ot # °, 5@ 6 sicd @O €, 2 Fodl H TH A gl

Teh-Ueh hich UL Afgd FHertall 741 | ©Ue Sodi <hl BT 1 TTiRehdT se

ITa ShifoTe, 37d: TS sSosl shl TEIAT ol HIET Fd hIfT |
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SECTION C

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

26. Find:

[t
1-x)1+x2)

27. (a) Evaluate :

1
ENVE
j—(x x”) dx

X4

1/3
OR

(b) Evaluate :
3

J‘{|(X—1)|+| (x—2)| }dx

1

28. Solve the following linear programming problem graphically :
Maximise z = 5x + 3y
subject to the constraints
3x + by < 15,
5x + 2y < 10,
x,y2>0.

29. From a lot of 30 bulbs which include 6 defective bulbs, a sample of
2 bulbs is drawn at random one by one with replacement. Find the
probability distribution of the number of defective bulbs and hence find
the mean number of defective bulbs.
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30.

31.

(%) IThd GHIHT 3—§=X;y, y(1) = 0 1 fafdre ga Fa HIRT |

CPe
(@) 3Tdehed FHIRUUT eX tan y dx + (1 — eX) sec? y dy = 0 1 FUh BA AT
hifoTT |

(%) WM A HWT

n/2

J‘ezx(l—sm2x)dx

1—cos 2x

/4

star
(@) W™ F1a I

2

[
1+5%

-2

Qs ¥

39 GUS 4 FH-3T09 (LA) IHR & J97 &, 978 9% & 5 3% 5 /

32.

33.

(%) %@(27—1, 5) =T &1 XIOII _ Y_+42 _ z_-;élg i of o |

HAAT

(@) @AABC%SﬂﬁBHmC%@TX;Z:yzlz%mﬁ%%‘l

A ABC &1 &3%d F1d shife Safeh faan mn @ T fog A & Fexime
(1, -1, 2) & 991 {@rEve BC 6! @S 5 678 & |

1 -1 2
WAz[O 2 —S}WWWﬁmlwA—l%Wﬁ,
3 -2 4

Mges afteror eh x —y +22=1;2y —82=1;3x — 2y + 4z = 3 &I &A
i |
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30. (a) Find the particular solution of the differential equation

d_y=x+y, y(1) = 0.
dx

OR

(b)  Find the general solution of the differential equation
eXtan y dx + (1 — e¥) sec? y dy = 0.

31. (a) Evaluate :
n/2

02X (1—sm 2X) dx
1—cos 2x
n/4

OR

(b) Evaluate :
2

[
1+5%

-2

SECTION D

This section comprises long answer (LA) type questions of 5 marks each.
32. (a) Find the image of the point (2, —1, 5) in the line
x-11 y+2 z+8

10 -4 -11°
OR
(b) Vertices B and C of A ABC lie on the line X ; 2 . I 1 = ZZ . Find

the area of A ABC given that point A has coordinates (1, -1, 2) and
the line segment BC has length of 5 units.

1 -1 2
33. Find the inverse of the matrix A=|0 2 -3 |. Using the inverse,
3 -2 4

A_l, solve the system of linear equations

x—y+2z=1; 2y-3z=1; 3x—2y +4z=3.

65/4/3 ~~~~ Page 17 P.T.O.



34.

35.

GUTheH & JAIT ¥, Waeld y2 = 4ax q9T 3Heh ATAad § o) &1 o1 &
3T HIfT |

(%)

I N, 8 UTohd SIS o TH= hl Mg wa1 8 991 N x N H &
Y R, 39 TR IRATNG 8 T (a, b) R (¢, d), I ad(b + ¢) = be(a + d).

gIITEe o6 R T Joddl 969 7 |
T
II'Fle:]R—{—%}a]R, f(x)=34i4 I UReTYd Uk e ] | gy
X

T U Tehehl ®od 3 | I8 WY ST hIfST foh £ Uh 3TT=sicsh o & A1
&l |

Qs &

3 GUS H 3 JH e TERT J97 &, 977 Jedsb & 4 7% 3 |

ThI0T FAEFYT - 1

36. U Yad S oA 3oheR, Teh TATe W 4 FAC qAT UTTehTT &3 bl 1T AT & |

FSATA o HIUT 98 8 HTHeh( o HM T A T I hH! TRHA 0652 | 55gd

gient o 9 8H W W HE o THT W U B I hl WReRaT 0-35 7 | Tt

iRt % HW R T W HE T W G FH HT TTRIHAT 0-80 7 |

M : B : FEUd ST 8 38 FeA1 Hl & 95 § A0 HH T T2l A

65/4/3

E, : T&iUa tar g 98 e o« a4t #fieh s W 31, 3R

o

E : F&fua st 8 76 1 97 | qU 81 ST ® |
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34. Using integration, find the area of the region bounded by the parabola
y2 = 4ax and its latus rectum.

35. (a) If N denotes the set of all natural numbers and R is the relation on
N x N defined by (a, b) R (c, d), if ad(b + ¢) = bc(a + d). Show that R

is an equivalence relation.

OR

4

(b) Letf:R — {— g} — R be a function defined as f(x) = 3 4x

X+ 4

. Show

that f is a one-one function. Also, check whether f is an onto

function or not.

SECTION E

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

Case Study -1
36. A building contractor undertakes a job to construct 4 flats on a plot along
with parking area. Due to strike the probability of many construction
workers not being present for the job is 0-65. The probability that many
are not present and still the work gets completed on time is 0-35. The
probability that work will be completed on time when all workers are
present is 0-80.

Let: Ej : represent the event when many workers were not present for

the job;
Ey : represent the event when all workers were present; and

E : represent completing the construction work on time.

65/4/3 ~~~~ Page 19 P.T.O.



37.

IWh TEAT & UR W, Feffad et % 3w G

() |t HfeeRl o M T A HI WRERAT F1 & ?

(i) P THT T YU & T I TTReRdT F91 7 2

(i) (%) foon T B foh Rl w9 R QU B T, A 95§ AR o HH T

T 3T bl ATRIehdT =11 8 2

HIAT

(i) (@) T mn g 6 < 999 | qu g W, @ aft At % w1 W
3ufesr g <t ITiehdar =T R ?

ThOT FETTT - 2

HMT f(x) Teh ITEdfereh HH Il ®edd & | df S8R

o Tt 98 1 srEe (LHD.) : Lf(a) = lim L2 =1@
h—0 —h

e o ua P e (RED.) : Rf(a) = lim L2t = f(@)
h—0 h

1 &, Th Beld f(x), x = a W JATha-1d Haaldl & I¢ x = a W 386 L.H.D.
3R R.H.D. &1 3Af&dca 2 91 gH1 99 3 |

|x—3|,x21
B flx)=1x2 3x 13

4 2 4
= T ffafted st % I e

()  f(x)HIx =1 4 9& I 37harsl (R.H.D.) FI1 8 ?

,x<1

(i) fix) I x =1 =¢ Y&J HI 3ahaas (L.H.D.) F1 3 ?
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37.

65/4/3

Based on the above information, answer the following questions :
1) What is the probability that all the workers are present for the job ? 1
(i1)  What is the probability that construction will be completed on time ? 1

(i1i)) (a) What is the probability that many workers are not present

given that the construction work is completed on time ? 2

OR

(i1i) (b) What is the probability that all workers were present given

that the construction job was completed on time ? 2

Case Study - 2

Let f(x) be a real valued function. Then its

. Left Hand Derivative (L.H.D.) : Lf"(a) = lim L& =1 —f@)
h—0 —h
f(a+h) - f(a)

o Right Hand Derivative (R.H.D.) : Rf’(a) = }llim n
-0

Also, a function f(x) is said to be differentiable at x = a if its L.H.D. and
R.H.D. at x = a exist and both are equal.

|X -3 |, x>1
For the function f(x)=<x2 3x 13

—_— ,x<1
4 2 4
answer the following questions :
1) What is R.H.D. of f(x) at x =17 1
(i1)) Whatis LH.D. off(x)atx=17? 1
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(11i1) (a) Check if the function f(x) is differentiable at x = 1.

OR
(iii) (b) Find the f/(2) and f’(- 1).

Case Study -3

38. Sooraj’s father wants to construct a rectangular garden using a brick wall
on one side of the garden and wire fencing for the other three sides as

shown in the figure. He has 200 metres of fencing wire.

Based on the above information, answer the following questions :

1) Let ‘X metres denote the length of the side of the garden
perpendicular to the brick wall and ‘y’ metres denote the length of
the side parallel to the brick wall. Determine the relation
representing the total length of fencing wire and also write A(x),

the area of the garden.

(11) Determine the maximum value of A(x).
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