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General Instructions :

65/2

(i)  All questions are compulsory.

(ii)  The question paper consists of 29 questions divided into four sections A, B, C and D.
Section A comprises of 4 questions of one mark each, Section B comprises of 8
questions of two marks each, Section C comprises of 11 questions of four marks

each and Section D comprises of 6 questions of six marks each.

(iii) All questions in Section A are to be answered in one word, one sentence or as per

the exact requirement of the question.

(iv) There is no overall choice. However, internal choice has been provided in
3 questions of four marks each and 3 questions of six marks each. You have to attempt

only one of the alternatives in all such questions.

(v)  Use of calculators is not permitted. You may ask for logarithmic tables, if required.

gug — A
SECTION - A

T HEIT 1 8 4 Toh T T 1 S Hh1 2 |
Question numbers 1 to 4 carry 1 mark each.

1 2 2
IeA=| 2 1 x |UHAHE RN AA’= 91 Tl TS T &, dl x T BT |
-2 2 -1
o D)
IfA=| 2 1 x |isamatric satisfying AA'= 91, find x.

2va 3

= QS weft o R Tt h w7, ° itk «, @i a, b e Q, % foru

a*b=%§mqﬁw®aé,wmwm5ﬁm|

Find the identity element in the set Q" of all positive rational numbers for the

operation * defined by a * b = % foralla,b € Q,.

tan~! \/5 —sec! (=2) =1 °9 ATd Eﬁﬁl'q |
Find the value of tan”! +/3 —sec™! (-2).

ASEANA

[, k, j] 3T 9T 1A <hITTT |

VASEANEAN
Find the value of [1, k, j].
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g -§
SECTION - B

T TET5 W 12 T Tcdsh T 6 2 36 & |
Question numbers 5 to 12 carry 2 marks each.

Tereht IcdTe Y x-3HTAT o forsh T UTed HoT 3T T W R(x) = 3x2 + 36x + 5 ¥ IS &1 T
x =538, a1 HHid 3 71 shifer, et wiaia 3 & i feret aqor fershar <t 18 gt
% HYUT 37 o UREdH HI T H |

The total revenue received from the sale of x units of a product is given by
R(x) = 3x% + 36x + 5 in rupees. Find the marginal revenue when x = 5, where by
marginal revenue we mean the rate of change of total revenue with respect to the
number of items sold at an instant.

tan~! [COS X~ Sh xj T x % T TR HINTT |

cos x + sin x

cos x — sin x

Differentiate tan™! ( ) with respect to x.

CcoS X + sin x

zrm{i _32}Qm%ﬁ5A1=kA%,aﬁk$mﬁ$lﬁaﬁﬁql

2 3
IfA = L } be such that A~! = kA, then find the value of k.

firg IS 16 3 cos ! x = cos! (4x® —3x),x € [%, 1} .

Prove that 3 cos™! x = cos™! (4x3 - 3x),x € [%, 1} .

Ife 2P(A) =P(B) = % T P(A/B) = % 2, @ P(A U B) %1 4 T1d IS |

Evaluate P(A U B), if 2P(A) = P(B) = % and P(A/B) = %

AR Z+D+C =07 |2 |=5,[D =67 |C[=9%, @ 7 b % = B B
A HIfT |

If5>+B)+E’=_0>and|E>|=5,|_b>|=6and|E)|=9,thenﬁndtheanglebetweenﬁ’

and l_)>
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11.

12.

13.

14.
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ATl GHIHLT cos [%) =a, (a € R) I & HINTT |

Solve the differential equation cos (%j =a, (a € R).

w AR :I3—5;1nx &

cos” x
) 3—5si
Find : J.ﬂ dx.
cos? x
wig — 49

SECTION -C

9 EEAT 13 9 23 G Tk Y9 % 4 376 & |

Question numbers 13 to 23 carry 4 marks each.

AT THERT (x2 — y2) dx + 2xydy = 0 T & I |
YT
WW(1+x2)%+2xy= ! o1 fafsrse g1 9ma hifSe, fem e sax =128

1+ x2
dqy=0% |
Solve the differential equation (x? — y?) dx + 2xydy = 0
OR

Find the particular solution of the differential equation (1 + x?) % + 2xy = 5>
1+x

given that y =0 when x = 1.

T 2+ y2 = 4T (x — 2)% + y? = 4 o =gl § foret foig w fore o1 U ahred € 2
Ay

T8 A T HIFT o1 we T f(x) = —2x3 — 9x2 — 12x + 1

() TR st 2 | (i) TR s 2 |

Find the angle of intersection of the curves x*> + y> = 4 and (x — 2)* + y*> = 4, at the
point in the first quadrant.

OR
Find the intervals in which the function f(x) = —2x3 — 9x* — 12x + 1 is
(1) Strictly increasing (ii) Strictly decreasing

4
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15.

16.

17.

18.

19.

65/2

x %1 W 1 T foh =R foig A(4, 4, 4), B(S, x, 8), C(5, 4, 1) 71 D(7, 7, 2) G9d™
7 |

Find x such that the four points A(4, 4, 4), B(5, x, 8), C(5, 4, 1) and D(7, 7, 2) are
coplanar.

AR} 35 et 7 Wi e, fog i

Sa —2a+b -—-2a+c
—2b+a 5b —2b+c|=12(a+b+c)(ab+bc+ca)
—2c+a —2c+b Sc

Using properties of determinants, prove that
Sa —2a+b -—-2a+c

—2b+a 5b —2b+c|=12(a+b+c)(ab+bc+ca)
—2c+a —2c+b Sc

%@Taﬁx2—1:y;2:z;3wx;2:y;42225 %@aw@wwl

. . ) -1 -2 -3
Find the shortest distance between the lines Y _Z

= and
3 4

x—-2 y—-4 z-5
3 4 5

IfE sin y =x cos (a +y) %, ?ﬁam{gq% dy _ cos (a+Y)
cosa
%ﬁwﬁa=cosa%,mx=0%|

ﬂ_ cos’ (a+y)
cosa

If sin y = x cos (a + y), then show that

Also, show that % =cos a, when x = 0.

Afgx=asec’ HaAy=atan’ 0 %, zﬁe—3 dyfi'lﬁ‘eﬁﬁml

dx2
JAYAT
Ffe y = glan' ¥ 7, ?ﬁﬁgaﬁﬁqﬁs(uxz)—uz —1)——0
3 3 d’y T
Ifx=asec’ 6 and y =atan O,ﬁnd—zat9=§.
OR
2
Ify= etan™" x. prove that (1 + x?) 4y +2x-1) Yy _ 0.
2
dx dx

5 Ccn



20.

21.

R2.

23.

65/2

fopel ST % ST S e % ATHR hl 0 fagahl 7 | Ragehl &1 vl oA 10 et
® | quican geft Ragshl @ stfreran Tepre 1M & forg Rageht i fommd sma hifse | 9
Taeferat g W Ha fostelt <t sra Sidt 8 TUT STaTeRvT ST T s &d1 8 ?

A window is in the form of a rectangle surmounted by a semicircular opening. The
total perimeter of the window is 10 metres. Find the dimensions of the window to

admit maximum light through the whole opening. How having large windows help us

in saving electricity and conserving environment ?

2 T T i o frewreh Heet # T ui <l wfoenyt  § | TEet qum g g W Sfiad
TIRIERATE ST 0.6 T 0.4 2 | 38 faiaa Afg Ten ot Siiadl & dl Teh =Y 3eI1G
3R B <l MRRaT 0.7 8 3R afe o g Sfiaar 2 @ 359 s1a it wa wfedr 0.3 2 |
TR ST ShITSTT, fob AT 3c0Tq gaL St R 3TRY feka T/ &t |

Two groups are competing for the positions of the Board of Directors of a corporation.
The probabilities that the first and second groups will win are 0.6 and 0.4 respectively.
Further, if the first group wins, the probability of introducing a new product is 0.7 and
the corresponding probability is 0.3 if the second group wins. Find the probability that

the new product introduced was by the second group.

20 Sedl o Th & H, EH 5 9oa WU €, 3 Sosl ol Teh THAT Ao Teh-Tsh hich
Tt Gfgd ferten T | TUS Sodi hl G&AT 1 TRl 9¢d [T hIfT | 37d: 39
e ! WTe i AT SHITT |

From a lot of 20 bulbs which include 5 defectives, a sample of 3 bulbs is drawn at

random, one by one with replacement. Find the probability distribution of the number
of defective bulbs. Also, find the mean of the distribution.

WWI 42 dx
(x=2)(x~+4)

4
Find : dx
" I(x—2)(x2+4)

Ccn



T -3¢
SECTION - D

T T 24 | 29 T T I h 6 37 7 |
Question numbers 24 to 29 carry 6 marks each.

24. T HUHT < TR T TEGIT A TUT B 1 Fmivr et 7, o w9 qun =i 1 s g
8 | A TR <hl 9] <l Th $oh1s § 3 TTH (gl a1 1 T | T T BIaT & Sih a%g B
Sl Teh TS b ToTT 1 TTH AT GAT 2 T | 31 TN BT & | Bt 3A1ereh & 37feeh 9 U™
I TAT 8 TTH FHT SN L Tehelt & | AfG A THR hl I hl Teh 3T T T 40 T 1
ToreTan & e o B <1 U 318 W T 50 1 oy Tirern &, o a HITT fok ueft A den B
TR T TEGU Tt -Tohat =TT fob hut b1 3Tfreham o1 &1 | ST I3 i U Raeh
ST TR SR U G &6 <hiToTQ T SAfeehad oy ot 1d shiforg |

A company produces two types of goods, A and B, that require gold and silver. Each
unit of type A requires 3 g of silver and 1 g of gold while that of B requires 1 g of
silver and 2 g of gold. The company can use atmost 9 g of silver and 8 g of gold. If
each unit of type A brings a profit of ¥ 40 and that of type B ¥ 50, find the number of
units of each type that the company should produce to maximize the profit. Formulate
and solve graphically the LPP and find the maximum profit.

25. HHTehI o SN & T3 &5 o &5t 3T ShITTT : {(x,y): 0<2y<x% 0<y<x,0<x<3}

Using integration, find the area of the region : {(x, y): 0<2y<x%,0<y<x, 0<x<3}

26. 38 @1 H HieW FHHWT 1 HiC S0 fog (1, 2, 3) § SR A @ qYT qEdel
L= +2K)=5TA £ - (3i+]+Kk) =67 I F GUR 8 | 30 TSR A1 TG 1
T T - (21 + ] + k) = 4 & TRreded fiig s FIfa |
Find the vector equation of the line passing through (1, 2, 3) and parallel to each of the
planes T (/i\ — 3\ + 212) —Sand 1 - (3/1'\ + 3\ + 12) = 6. Also find the point of intersection of

the line thus obtained with the plane T (2? + _/]\ + 1A<) =4,

50 4 1 3 3
27. femgfeAa=|2 3 2|,B'=|1 4 3| & I (AB)! Fd hif(C |
1 2 1 1 3 4
FroET
1 2 -2
TR dfed FIAOUN GRISTRE A= |—1 3 0 | 1 ShH 1 i |
0 -2 1

65/2 7 Ccn



28.

29.

65/2

5 0 4 1 3 3
GivenA=|2 3 2|,B'= |1 4 3|, compute (AB) .
1 21 1 3 4
OR
1 2 -2
Find the inverse of the matrix A = |-1 3 0 | by using elementary row
0 -2 1

transformations.

n
2 N
ﬁ& X SIn X COS X
T 3Td :'[ -4 4 dx
0Sll’l X+ COS X

YT

3
T < EHT % w9 | J' (3x2 + 2x + 1) dx ST A 1A HIfAT |
1

X sin X coS x

Evaluate dx.

sin*x + cos*x
OR

ce—pon

3
Evaluate I (3x2 + 2x + 1) dx as the limit of a sum.
1

ToTTgU foh Tt qurient <6 Y= Z H U a9 R, S % (x, y) e R & (x —y), 3 § WA &,
BRI I 8, Teh Jodidl JeY ¢ |

YT

+ +b<

agaaA={o,1,2,3,4,5}m@ﬁmm*aﬁa*b={13_6’:E;rzzg
B ORI 2 |
AT a « b % foTe Gferan amoft fetfe |
gartsu T @fepa « & foTu 0 s dcawes 37ea B auT 9= A 1 Yo 31994 a # 0
FCHUUI B, 38 TR foh 6 —a, a HI AfTAM 2 |

Show that the relation R on the set Z of all integers defined by (x, y) e R< (x —y) is
divisible by 3 is an equivalence relation.

OR
A Dbinary operation * on the set A = {0, 1, 2, 3, 4, 5} is defined as

a+b, if a+b<6
axb= ]
a+b-6,if a+b>6

Write the operation table for a = b in A.
Show that zero is the identity for this operation * and each element ‘a’ # 0 of the set is
invertible with 6 — a, being the inverse of ‘a’.

8
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Strictly Confidential — (For Internal and Restricted Use Only)

CSenior Secondary School Certificate Examination>

July'2018
Marking Scheme — Mathematics 65/2 (Compt.)

(6

1. The Marking Scheme provides general guidelines to reduce subjectivity in the marking. The
answers given in the Marking Scheme are suggested answers. The content is thus indicative. If a
student has given any other answer which is different from the one given in the Marking Scheme,
but conveys the meaning, such answers should be given full weightage.

eneral Instructions: \

2. 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.

3. Alternative methods are accepted. Proportional marks are to be awarded.
4. In question (s) on differential equations, constant of integration has to be written.

5. If a candidate has attempted an extra question, marks obtained in the question attempted first
should be retained and the other answer should be scored out.

6. A full scale of marks - 0 to 100 has to be used. Please do not hesitate to award full marks if the
answer deserves it.

7. Separate Marking Scheme for all the three sets has been given.

8. As per orders of the Hon’ble Supreme Court. The candidates would now be permitted to obtain
photocopy of the Answer book on request on payment of the prescribed fee. All 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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65/2 VALUE POINTS
SECTION A
1 2 =2
A'=[2 1 2| andgettingx=-2
x -1
L. oa . 2
Writing B =a and findinge = 3
T 2t_ &
3 3 3
[kjl=1&kxj=-i(xk)
=-1
SECTION B
R’(x) = 6x + 36.
R’(5)=66

_1( cos X —sin X _1{ 1—tan x
Lety= tan 1(+j:tan 1( j
COS X + sin X 1+ tan x

TC
= ——X

4

dy
:>dX =—1
Finding A~ = — =
MEMEA =791 5 2

“if2 3] [k 3k
~19]-5 2| |sk -2k

@)

1 T 2n I 1
— for any one of —or — —+—
2 3 3 2

N | =

N | =

N | = N | = N | =

N | =

N | =
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Putx=cos®in R.H.S
as l <x<1,RHS = cos™! 4 cos> 0 — 3cos 0) = cos™! (cos 30) =36
2

=3 cos ' x=LHS

P(ANB)

P(A/B) = B

2
ives P(ANB) = —
gives P(ANB) 3

P(AUB) =P(A) + P(B) - P(ANB)

oS5 2 1
T 26 13 13 26
ia+b+¢ =0
i+b = —¢

2402 +28b=¢

ISP —1dl” =1bP
2

ISP 13 —Ibl?
| 21allb]

92 _52_6°
2(5)(6)

81-25-36 1
60 3

0= cos™! (lj
3

cos 0=

@)

NS

N | =

NS

N | =

N | =

N | =

N | =

65/2
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dy -1 o
11. i =cos a = Idy—cos a~jdx

y:xcos_1a+c

3-5sinx
12. ———dx = SJ. sec’ x dx — SI sec X tan x dx
cos” X

=3tanx—-5sec x+C

SECTION C
v
dy y2—X2 <2
13. — = =
dx 2xy 2y
X
Putlzvjyzvxandso Q=V+xd—v
X dx dx
2 2
v+xﬂ=v -1 N XdV:_(l-i-V)
dx 2v dx 2v
dx = —J- 2Vd‘; = 10gx=—10g(1+v2)+10gC
X 1+v

2
:>X(1+V2)=CSO x(1+Y_2j =Corx2+y2=Cx
X

OR

dy 2x 1

y=—s
dx 1+x*7 7 (1+x2)?

2x

[——5dx 2
LE=e !+ =20+ o452

1

2d><=tan_1x+C
1+x

Solutionis y(1 +x?) = j

65/2 3



14.

15.

65/2

tting C T l
setmEt-="y 2
_ o
o oy(1+x%)=tan” x ==
4
tan~" x T 1
ory= - -
T 4(1+x2%) 2
Point ofintersection = (I, v/3) 1
d 1 1 1
C+y?=d= 2x+2y2=0 &y —— m o
dx dx (1,4/3) \/5
dy dy 1 1 1
X-2)2+y’=4=2(x-2)+2 —:0:—} =—=m —+=
1,1
NN m
So,tang= Y2 =3 = ¢== 1
o-tan ¢ =" =3
OR
f'xX)=-6(x+1)(x+2) 1
1
ffX)=0=>x=-2,x=-1 5
1
= Intervals are (oo, —2), (-2, —1) and (-1, o) 5
Getting f'(x) > 0in (-2, —1) and f'(x) <0 in (—oo0, —2) U(—1, o0) 1
= f(x) is strictly increasing in (-2, —1)
1
and strictly decreasing in (—oo, 2) U(—1, o)
Getting AB = (5-4)i+(x -4 j+ 8 —Hk=i+(x-4)j+4k
AN S At an - 2 AT 1
AC =i+4+0j-3k and AD = 3i+3j-2k 15

@ 65/2



16.

17.
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for coplanarity [AB AC AD] =0

1 x-4 4
3 3 -2
=>x=7

C,—>C +C,+C,givesL.HS. as

a+b+c -2a+b 2a+c
a+b+c 5b —2b+c
at+b+c —2c+b 5c

1 2a+b 2a+c
—(a+b+0)|l 5b —2b+c
1 -2c+b 5c

R, > R,-R,R; > R;-R, gives

1 2a+b -2a+c
=(a+b+c¢c)|0 2a+4b 2a-2b
0 2a-2c 4c+2a

2a+4b 2a-2b
=(a+b+c¢)
2a—2c 4c+2a
a+2b a-b>b
=4(a+b+c) =4(a+b+c)3(ab+bc+ac)
a—-c 2c+a
=12(a+b+c) (ab+ bc + ac)
X0 =Xy Yo=Y1 227 1 2 2
4 b, G | =12 3 4|=1
a b, C2 3 4 5

\/(b1C2 - b201)2 + (3201 — 31C2)2 + (a1b2 — azbl)z =Jl+4+1= \/g

®)

NS

N | =

N | =

f—
f—

1+1
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1 1
=7 2
sin'y ‘ dx cos(a+y)cosy+sinysin(a+y) 1
*= cos (a+y) gIves dy ~ cos> (a+y) EH
2 2
dy cos“(a+y) cos“(a+y) 1
= T = = 1+
dx cos(a+y-y) cos a
dy :
Hence i =cosawhenx=01e.y=0 1
d
Writing i =3a tan’0 sec’0 1
de
I 34 5ec%6 tand 1
qo = Jasec’Otan
dy = tane=sin9 1
dx secH 2
2
4y — i(d—y)ﬁzcos 9x+ 1
dx?>  d6ldx/dx 3asec” O tan O
1
d_yj __ 2 1 !
dx? 0=1 3ax8x+/3  48y3a 2
OR
y=etan_1 X
dy tanlx( 1 j y 1
— _ ¢ = 1+—
dx 1+x2) 1+x? *
dy 2 &%y, dy _dy
1+x) =2 =y = (1+x)—L+2x=2=-"2 1+1
( )dx y ( )dX2 4 dx +
(1+x2)dz—y+(2x—1)ﬂ = 1
= dx2 dx a 2

(6) 65/2



20.

21.

65/2
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Let the dimensions of window be 2x and 2y

1
2x +4y+7mx =10 5
A= 4xy+lﬂ:x2:4x(mj+lnx2 1
2 4 2
TCX2 2 dA
=10x——-2x" => —=10—-(w+4)x
2 dx
dA 10 1
— =0 = x= _
dx T+ 4 2
dA 4)<0 1
ol —(r+4)< >
. 5 . ) 10 1
Getting, y = , so the dimensions are m and m =
T+4 T+4 T+4 2
Any relevant explanation. 1
Let E, = First group wins, E, =Second group wins 1
H = Introduction of new product.
1
P(E,)=0.6, P(E,)=0.4, 3
1
P(H/E,) =0.3, P(H/E,)=0.7 5
P(E,)P(H/E,) 1
Now, P(E,/H) = b _YPH/E,) + P(E,) PH/E,) >
0.4x0.3 _2 | 1
T 04x03+0.6x0.7 9 2

@)



22,

23.

24.
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Let X denote the number of defective bulbs.

X=0,1,2,3

15) _27
20) 64

w35 -
e o(3()4

P(X=0)= (

roeey= (2
X=9=1%) “& J
27 18 3 3
_YXP(X) =L 2y 2=
Mean= 2 XPOO =0+t 0=
4 A Bx+C
+

(x=2)(x2+4) x-2 x2+4

4=Ax*+4)+Bx+C) (x-2)

gives A= %,Bz—%.C:I
J- 4 dx _J- _J‘ (X+2)
(x-2)(x>+4) 2(x? +4)

_ l1og|x—2|—llog|x2+4|—ltan—1(§j+c
2 4 2 2

SECTION D

Let number of units of type A be x and that of type B be y
LPP is Maximize P =40x + 50y

subject to constraints

@)

NS

N | =

— x4

—x3

65/2
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3x+y<9
X+2y<8
x,y20
YA
101
9_
8.-
’7._
6--
5--
0,4) 4]
3_
2.-
1_
0 1
1 23456738 910
3,0 S, 0)
P(3,0)=120
P(2, 3) =230
P(0, 4) =200

.. Max profit =X 230 at (2, 3)
So to maximise profit, number of units of A= 2 and number of units of B =3

25.

LS}

y=5 Y=

(2,2

x=3

2 3
0,0

Point of intersection of x> = 2y and y=xare (0, 0) and (2, 2).

) 3
Required area = J-X—dx+jx dx
2
0 2
8 5 23
= ===
6 2 6

65/2 ©)]
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27.
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Since the line is parallel to the two planes.

. Direction of line b = (f —j+ 21A<)><(3f + 3 + 1A<)
— —3i+5]+4k

.. Equation of required line is
F=(+2]+3K)+M=31+5]+4k) -.()

Any point on line (i) is (1 —3A, 2 + 5A, 3 + 41)

For this line to intersect the plane 7 - (2 + j+ k) =4

we have (1 =302+ 2+5M)1+(B+40M)1 =4
= A=-1

.. Point of intersection is (4, -3, —1)
IAl=5(-1)+4(1)=-1

C]]:—l Cz]:8 C3]:—12

C12:0 C22:1 C32:—2

1 -8 12
A_1= 0 -1 2
-1 10 -15
13 371 -8 12
(AB)'=B'A'={1 4 3|0 -1 2
1 3 4||-1 10 =15
2 19 -27
=|-2 18 -25
3 29 42
OR
1 2 =2 1 0 0
-1 3 0|l=/0 1 0lA
0 2 1 00 1

(10
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R1 —>R1 +2R3

S =

S

o O

Il

—_ =

- O
\®)

2 1A

o
o
—_
o
o
—_

R3 — R3 + 2R2

|
(\S]
[S—
- O
\]

2 1A

S O =

S =

- O O
Il

[\ I

[\

()]

R] —>R1 +2R2

2 A
5

o o =
oS = O
- o O
1l
—_

[\
[\

W
- N
o)

So, A =1

\9}
[\
9]

dx

/2 .
X S1n X COS X
1= |

0 sin® x + cos* x

(7t/2 x) sin (7t/2 — X) cos (T/2 — X) 2(7t/2—x)cos><sinx

sin (n/2 X)+COS (/2 - X) 0 cos* x +sin* x

0

dx

21_n/2j =

sin X cos X T J~ sin X cos X
2
0 sin* x + cos* x 0

sin x + (1- sin2x)2
Let sin® x =t = sin x cos x dx = Edt

(11)

dx

N |~
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1k dt

A=5517=
2232 +(1-1)?

T nl dt
=1=—

S
8'[2t2 2+1 16 (t—1/2)%+(1/2)?
0 - 0 -

T2 ! T|T T T’
= ——~tan‘1(2t—1)} =—-{——(——ﬂ=—
16 1 o 8 |14 4 16

2
azl,b:3,h:; = nh=2

3
I(3X2 +2x +D)dx = i BIEQD)+ L+ h)+ £+ 2h) 4.+ 0+ (n ~Dh)]
1

_ lim h[6 +{3(1+h? + 2h) + 2(1+ h) + 1} + {3(1+ 4h? + 4h) + 2(1+ 2h) +1}

h—0

+.. {31 +m-D2+2(n-=Dh+2(1 +(n—Dh) + 1}]

_ limh[6n+8h(1+2+...(n = 1) +3h%(1% + 2% +..(n = 1)?]

h—0
_ Tim 6hn + 8(nh —h) (nh) + 3(nh —h) (nh) (2hn - h)
h—0 2 6
_62) + 3@ 32~ o; BIC)
=12+16+8=36

(x—x)=0is divisible by 3 forallx € z. So, (x, x) € R

.. Risreflexive.

(x—y) is divisible by 3 implies (y — x) is divisible by 3.

So (x,y) € Rimplies (y,x) € R, x,ye z

(12)

N | =

N | =

65/2



= R is symmetric.

(x—y)is divisible by 3 and (y — z) is divisble by 3.

So (x—z) =(x—y) + (y—2z) is divisible by 3. 1+1+E
Hence (x, z) € R = Ris transitive
=> R is an equivalence relation 1
OR
* 0 1 2 3 4 5
0 0 1 2 3 4 5
1 1 2 3 4 5 0 Table Format 1
2 2 3 4 5 0 1
3 3 4 5 0 1 > Values of each correct row,
4 4 5 0 1 2 3 1 X6 = 3
5 5 0 1 2 3 4 2

1

a*0=a+0=aVae A= 0isthe identifty for *. 5

1

Letb=6-afora=0 E
Sincea+b=a+6-a4 6

1

= a*b=b*a=za+6-a-6=0 5

. . 1

Hence b= 6 —a s the inverse of a. 5

65/2 13)
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