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e Please check that this question paper contains 12 printed pages.

e (Code number given on the right hand side of the question paper should be
written on the title page of the answer-book by the candidate.

e Please check that this question paper contains 26 questions.

e Please write down the Serial Number of the question before
attempting it.

e 15 minute time has been allotted to read this question paper. The question
paper will be distributed at 10.15 a.m. From 10.15 a.m. to 10.30 a.m., the

students will read the question paper only and will not write any answer on
the answer-book during this period.

Tford

MATHEMATICS

eiRa a7 : 3 g2 37T 37% : 100
Time allowed : 3 hours Maximum Marks : 100

Get More Learning Materials Here : & m @& www.studentbro.in



AT 13597 :

@) qH e SR E

(i) YIS F A 1% 59 Jo7-97 F 26 Jo7 & |

(ii)) ©US 3 F I 1 - 6 TF 37 TY-IN T J97 § 3N &% J97 & [o7g

1 3% [FgiRa 8 |

(v) TGIET FIHT-19 TF FI-FTH 1 JPR & J97 & K J9% J97 & @
4 37% 79T & |

W) GUE G FYH 20 - 26 T JH-IHII JHR & J97 & 3K I9% 97 & fow
6 37%F [FYMT & |

(vi) IR TG IREY T4 & G FHIT 97 HT HHTH S99 71T |

General Instructions :

(i) All questions are compulsory.
(it)  Please check that this question paper contains 26 questions.

(iii) Questions 1 - 6 in Section A are very short-answer type questions carrying

1 mark each.

(iv) Questions 7 — 19 in Section B are long-answer I type questions carrying

4 marks each.

(v) Questions 20 - 26 in Section C are long-answer II type questions carrying

6 marks each.

(vi)  Please write down the serial number of the question before attempting it.

Get More Learning Materials Here : & m @& www.studentbro.in



©us A
SECTION A

T GEIT ] G 6 TF I9F Jo7 HT1 1 3F & |

Question numbers 1 to 6 carry 1 mark each.

1. = staea gt i wife 9 °a =1 Jmea fafe .

3
dx |\ dx
Write the sum of the order and degree of the following differential
equation :

3
4 (ﬂj _0
dx [\ dx
2. T sraoe wteRtur 1 TR U fAfE
1+y?) + (ny—coty)ﬂ =0
dx
Write the integrating factor of the following differential equation :

1+y2) + (2xy—coty)ﬂ =0
dx

X+y y+z zZ+X

3. A=| z X y T HH T4 ST |

X+y y+z zZ+X
Write the value of A=| z X y
-3 -3 -3
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: —> A A A - A A ¢
Th Uk Ay ffgu S afesi @ = i+ j+k AT b = i +j gl &
I & |
. . . — A N
Write a unit vector perpendicular to both the vectors a = i + j + k

- N A
and b = 1 +j.

T @1 & GHIRU 5x — 3 = 15y + 7= 3 — 10z & | 39 @ o ¢ il
(direction cosines)%@ﬁl

The equations of a line are 5x — 3 = 15y + 7 = 3 — 10z. Write the direction
cosines of the line.

af &, b i ¢ TER areSq A TR A, @ |24 + b + ¢ | HAE I

it |

A
If 21, b and ¢ are mutually perpendicular unit vectors, then find the

A A A
valueof |2a + b + ¢ |.

Qs d

SECTION B

JoT GEIT7 G 19 % Jdh Jo7 & 4 3F & |

Question numbers 7 to 19 carry 4 marks each.

ﬂﬁﬁﬁﬂ:

n/4
J' dx
cos® x A2 sin 2x
0
Find :
n/4
j dx
cos® x \J2 sin 2x
0
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8. T hIfT :

logx dx
(x + 1)2

log X2 dx
x+1)

9. WRW (a - b) (e — b)aH H AT Teh W Afey 31d <hifoe Sigt

A A A D> A A - A A A
A =1+2]+k, b=2i+jaaMc =31 -4] —5k.

Find :

RN A A A —>
a

A A - A A A
If =1+2j+k, b =2i+ jand ¢ =31 -4j —5k, then find a

. . - -
unit vector perpendicular to both of the vectors (a —b ) and (¢ —b ).

10. fog (1, 2, —4) ® B T W deil I3W W@ w1 GHERW JW
Hife, St Y@l r =81 -19] +10k)+ 431 —16] +7k) @
- A A A A A A .
r =(151 +29j +5k)+ (31 +8j —5k)gHl W Araad &l |

HYAT

famgatl (- 1,2, 0) T (2, 2, — 1) ¥ ToRA ATt 38 THAA 1 FHIHT J1 HIT

St Y X;lzzy;l:“lla;w%l

Find the equation of a line passing through the point (1, 2, —4) and
N N A N A N
perpendicular to two lines _r) =(81i-19j) + 10k) + M(31 —-16j + 7k)
RN A A A A A A
and r =(151 +29j +5k)+u (31 +8j —5k).

OR

Find the equation of the plane passing through the points (-1, 2, 0),

(2, 2,-1) and parallel to the line x—1 = 2y2+ 1 _Zz +11 .
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11. <9 % 52 Ui 1 Uesh G T 7 ¥ 3 U0 IAUT YA & |1y fHehred
ST & | FHH o Tal hl HEAT I WRhAT Fed [ HINT | 37d: S 1 7T
Frd HIY |

HAYAT

TH T % 6 g few MU | WMl X Uk fgde W 3 W gwey
9P(X = 4) = P(X = 2) %! G Ll & | %Al ol YTRIhdT FTd SHITT, |

Three cards are drawn successively with replacement from a well
shuffled pack of 52 cards. Find the probability distribution of the number

of spades. Hence find the mean of the distribution.

OR

For 6 trials of an experiment, let X be a binomial variate which satisfies
the relation 9P(X = 4) = P(X = 2). Find the probability of success.

-1 -2 -2
12. Y8 A=| 2 1 —2| % 98@ed A T |
2 -2 1

7A: ST 6 AL (adj A) =|A|Ls.

-1 -2 -2
Find the adjoint of the matrix A=| 2 1 —2 | and hence show
2 -2 1

that A . (adj A) =|A| L.

13. cursu foh @eft x eR o Tl %o fix) = [x— 1] + |x+1|,1%|@3ﬁx=—1391'[
x = 1 T JTHTHA TE 3 |
Show that the function f(x) = |x — 1| + |x + 1], for all x € R, is not
differentiable at the points x =— 1 and x = 1.
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14.

15.

16.

. 2
A y=emsin X R A awime fE -x) Y - x

|
If y =e™%® X then show that (1 — x2) —2 —

£ = fx? + 1 g0 = 21
X" +

i |

If f(x) = {x2 + 1; g(x) = XZ”
x“+1

U [Td hIT

j(3—2x). 2+x-—x2dx

AT

A F1d il ;
j x2+x+1 dx
x2+1)(x+2)

Evaluate :

j(3—2x). 2+x-—x2dx

OR

Evaluate :

x2 +x+1
5 dx
x“+1D)E+2

Get More Learning Materials Here : &

dy 2

— — m 0
dx Y
d—y—m2y:O
X

qm h(x) = 2x — 3 7, a@ f'[h'{g'(x)}] I

and h(x) = 2x — 3, then find f'[h'{g'(x)}].
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17. To= =1 Y=e™ 3uasy - i gagr i Tealed i o L Th e =
(1) BR-EX SR (ii) W1 g1, 49 (iii) feeR =1 wem forn, o w ufa avass =

= R % :
1) T 50
(i1) T 20
(i1i) < 40

d Al X, Y 991 Z H fopu e weaeh gt < wen e R
(1) (i1) (111)

X 400 300 100
Y 300 250 75
Z 500 400 150

JTTSRT o T |, TEAT GRI STRI-STH e # foham T =5 311a shifrg |
TEAT o 36 YA GRI TS H Sfd g aTe T Jodf fafau |
To promote the making of toilets for women, an organisation tried

to generate awareness through (i) house calls (ii) letters, and
(iii) announcements. The cost for each mode per attempt is given below :

(1) T 50
(i) <20
(iii)) < 40

The number of attempts made in three villages X, Y, and Z are given
below :

(1) (ii) (iii)

X 400 300 100
Y 300 250 75
Z 500 400 150

Find the total cost incurred by the organisation for the three villages
separately, using matrices.

Write one value generated by the organisation in the society.
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18. x % fou 5t hife

tan~! (x+1)+ tan_l(x ~-1)= tan™! %

AT

=1 =1 fag ifse

cot_{xy—HJ + cot_l(yz—ﬂj + cot_l(ZX * 1j =0
X—-y y—2 Z—X

(0 < xy, yx,zx < 1)

Solve for x :
-1 -1 1 8
tan "(x+1)+tan " (x—1)=tan 31

OR

Prove the following :

cot™! xy_+1 +cot™! yz_+1 +cot™! zx+1 =0
X—-y y—2 Z—-X

0 <xy,yx,zx< 1)

19. ERIURI o TUrEEl o TN & HE @ g HINT

a2 be ac + c2

aZ +ab b? ac - 4 a’p2c2.

ab b2 + be 2

Using properties of determinants, prove the following :

a2 be ac + c2
aZ +ab b? ac - 4 a’p2c2.
ab b2 + be 2
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T us |
SECTION C

T97 GEIT 20 G 26 T J39% J97 & 6 3HF & /

Question numbers 20 to 26 carry 6 marks each.

20. TH HUA 3 YR o hatdgeldd : A, B q9T C 319 g Herefi [ aom I § dIR
AT 8 | HEAT S IH A ThR & HH-GB-HA 6400, B THR & HH-H-H7 4000
AT C TR o HH-H-HH 4800 AR I TIR i &1 34 7 | haedl I
T gfdfeT TR A & 50 hadIeiel, YR B & 50 shaldieied 3R TR C &
30 TR dIX Bd 7, Sfeifeh Bl 11 ° Ufdfed JhR A & 40 AR,
YR B % 20 FaIRIA 3T TR C & 40 FARRI TR 8d 8 | Bl [l
T # AfdfeT T 12,000 1 @ T g qA Haedl 111 9dH H T 15,000
HT | TIh el I HH-Y-HH Teohad-fehas e T grm, oed el =
1 W= A &, 3w off 9 8 Tk | YT 1 Waeh T quen S
T G &A HIT |

A company manufactures three kinds of calculators : A, B and C in its
two factories I and II. The company has got an order for manufacturing
at least 6400 calculators of kind A, 4000 of kind B and 4800 of kind C.
The daily output of factory I is of 50 calculators of kind A, 50 calculators
of kind B, and 30 calculators of kind C. The daily output of factory II is of
40 calculators of kind A, 20 of kind B and 40 of kind C. The cost per day
to run factory I is ¥ 12,000 and of factory II is ¥ 15,000. How many days
do the two factories have to be in operation to produce the order with the
minimum cost ? Formulate this problem as an LPP and solve it

graphically.
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21. U Hicd 9H & HRE@H T AH (IF) A, B 3R C FI 3G & HUIT: 30%,
50% 3T 20% s ST & | 39 AT o 3cUTed 1 HAS: 3, 4 3 1 gfawrd
I @ (FFqul) 21 8 | Sicei o A 3G H § Teh diee Agesdl HepTa
I & 3TN 98 TS IR A1 3 | $6eh! STRhdT F1d IS 76 I8 diee #=iA
B g1 el S T

In a factory which manufactures bolts, machines A, B and C manufacture
respectively 30%, 50% and 20% of the bolts. Of their outputs 3, 4 and 1
percent respectively are defective bolts. A bolts is drawn at random from
the product and is found to be defective. Find the probability that this is

not manufactured by machine B.

22, f(x)=5x2+6x—9 g Yed B f: R, > [- 9, ] W fo=mm shifvw | fag
HIfT foh we f, f—l(y){—WJ % Y Scshavi 7 |

5
arerat
g x = R— {- 1) ¥ U fgemurd @i « e wv 4 aftnfya 2

X%¥y=X+y+Xxy, VX,yeX

ST hifvT o6 w1 98 («) Glshan shAfSHT, qem dE=" 8 | 39 AihaT &
qcayeh 3Tad Hl 1 HIRTT qem X o Ycieh 3793d 1 Tiaed Wt 3 hifg |

Consider f:R,—» [~ 9, «] given by f(x) = 5x2 + 6x — 9. Prove that f is

5455y -3
invertible with £~1(y) = {Lj .

5
OR
A binary operation * is defined on the set x =R - { -1} by
X¥y=xX+y+Xxy, Vx,y € X.

Check whether * is commutative and associative. Find its identity

element and also find the inverse of each element of X.
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23. p ol 98 UM @ hifoe orees i a6 x2 = 9p 9 —y) AN x2 = p(y + 1)
Th-GER I FHHI T H1ed 3 |

Find the value of p for when the curves x2 = 9p (9 —y) and x2 = piy+1)
cut each other at right angles.

24, ﬁ@ﬁq%waﬁwgz yzz AT 8 991 3§ gd ot
Xy — X
HIfST |

HAYAT

IhA GHH (tanly — x) dy = (1 + y2) dx o1 ¥ 71 710 HifSe, fean 2
fFSey=08adx=1% |

2

Show that the differential equation dy _ y—2 is homogeneous and
dX Xy —X

also solve it.
OR

Find the particular solution of the differential equation

(tan~ly —x) dy = (1 + y2) dx, given that x = 1 when y = 0.

25. fag P(3, 4, 4) %1 38 fog ¥ 3t 7q HC, Sl famgati AB, — 4, - 5) 3R
B(2, -3, 1) " B o I aTcil 3@ THAA 2x + y + z = 7 I Jd=o¢ Ll 2 |

Find the distance of the point P(3, 4, 4) from the point, where the
line joining the points A(3, — 4, — 5) and B(2, — 3, 1) intersects the plane
2x+y+z="17.

26. W%ﬁ%@%ﬁ%ﬂ%ﬁ:élxﬁX2=4y,i'@'[3ﬁx=0,x=4,
y=4Td y =09 R 37 % &A% hl qH SR 97N H fIHIierg i & |

Using integration, prove that the curves y2 = 4x and x2 = 4y divide the
area of the square bounded by x = 0, x = 4, y = 4, and y = 0 into three

equal parts.
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QUESTION PAPER CODE 65/3/RU
EXPECTED ANSWERS/VALUE POINTS
SECTION -A

dx 2y
dy 1+y

> .X=coty

Integrating factor = ¢'°¢ 0+v") op (1 + y2)

X+y+z X+y+z X+y+z

A = z X y
-3 -3 -3
=0
order 2, degree 1 (any one correct)
sum=3

)5 Yt /is _ 2 Ho
oo A o

Direction cosines are

b

g
NI

-3 -6 -2 3
77 Or 77777

2

2845 +¢[ = (27 +(f +(@F +2(2a-b+5-c+2-23)

‘2é+13+é‘ = J6

ik
axb=|11 1|=—-i+]
110
unit vector is —i+i
22
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SECTION -B

7. G-be-i+)+kic-boi-S5osk 1am
i ]k
G-B)x(6-b)=|-1 1 1|=-4)+4k .
1 -5 -5
Unit vect dicular to both of th t —i+£ 1
nit vector perpendicular to both of the vec ors——ﬁ NG m
8. let the equation of line passing through (1, 2, —4) be
¥:f+23—412+k(af+bj+cf<) I m
Since the line is perpendicular to the two given lines -,
3a—16b+7¢c=0
1Y2m
3a+8b—-5¢c=0
Sl ti—i—iori—_—g 1
OVIEWEESL 4 T 36 T T2 2 3 6 m
Equation oflineis : T = i+23'—412 + A (2f+3j+612) Yam
OR
x+1 y-2 z
Equationofplaneis : [2+1 2-2 -1/ =0 3m
1 1 -1
Solving we get, x+2y+3z—-3=0 I m
0. Let x=No. of spades in three cards drawn
X : 0 1 2 3 Im

ARV A AR A S /AN VAL A
=2, = = Jsa = Vo a

x.P(x) : 0 27, 18 ¥ Yom

P(x)

25
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Mean—Ex-Px_——

OR

let p = probability of success ; q = Probability of failure

then, 9P(x=4) = P(x=2)

= 9-°C,p'-q’ = °C,-p*-q*

N

Also, p+tq=1 = p+3p=1 . p=

-1
. . d memsm X
, differentiate w.r.t.“x”, we get Y

msin 'x

10. Yy =¢

= J1-x° Z—Z = my, Differentiate again w.r.t. “x”

d’y X dy dy
= 1-x° - =~ = m-=
dx M-x? dx dx

= ( —xz) dy - X dy = m(wll—x2 ﬂ) = m (my)

@ dx dx
dzy dy
= —xt) = - — m’y = 0
( X)dxz dx my

1. f(x) = X’ +1, g(x) = XQLll h(x) = 2x -3
X"+

€6y,

Differentiating w.r.t. “x”, we get

R SN b Seb SO
(x) g g (x) .y (x)
1 rf . 2
£ (b’ (g (X)))=E
26
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2m

1m

1m

1% m

1% m

vom

vom
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12.

13.

[G-2x)\2+x-x*dx =2 I\/GT—(X_%T dx+ [ (1-2x)2+x - x* dx

=2 2 24x-x>+2sin” 32 + —(2+x—x2 2+c
2
or (2X_11/2+x—x2+%s ‘1[2X3_1j+§(2+x xz)/2+cJ
OR
2
J- )2( +x+1 dle J'2)Z+l X EJ- 1 dx
ix +li(x+2) 59x7+1 5 9x+2

1 2x 1 1 3 1
=— dx + — dx + = dx
ij2+1 ij2+1 ij+2

:% 10g‘x2+1‘+ % tan1x+% log|x+2|+ ¢

dx = dx
cos’ X /2 sin 2 x '([ cos* x 2 v/tan x

/A A
!

1+ tan’x
ﬁ—) sec’x dx

2 \/tan X

oy

-

N | —

1 ] )
0 \/_t

N | =
W

27

2m

2m

2m

vom

1% m

1m

1m

1 m

vom

vom
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14.

15.

16.
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-1 I 1

log x - dx =logx - +|— d
'[ 8% (x+l)2 * g% x+1 X x+1 *
Sl plae o [l
x+1 X x+1
_ Cloex + logx — log(x+1)+c
x+1
—logx+lo X +c
or x+1 8 x+1
400 300 100 50 30000
300 250 75 20 | = | 23000
500 400 150 40 39000

cost incurred respectively for three villages is Rs. 30,000, Rs. 23,000, Rs. 39,000

One value : Women welfare or Any other relevant value

o (e ) o (5

> 22 4 +31x-8=0
2-x2 31 TRTIETeT
1 .
X = 1 — 8 (Rejected)

OR

LHS. = tan'| — L | + tan'| =2 | 4 tan'| Z=2
1+xy I+yz 1+ 2zx

tan 'x — tan_ly + tan_ly — tan'z + tan''z — tan 'x
0 = RHS

28

2m

1m

1m

\S}

m

I m

I m

2m

1m

1 m

2m

2m



a’ bc  ac+c’ a c  a+c
17. a’ +ab b? ac =abc |a+Db b a
ab b? + be c? b b+c c

Taking a, b & ¢ common from Cl, C2 and C3 Im
a+c c a+c
=2abc |a+b b a

b+c b+c c

C, —>C, +C, +C, and taking 2 common fromC,~ Im

a+c c 0
= 2abc [a+b b -b| C,—>C,-C I m
b+c b+c -b
atc cC 0
=2abc |a-¢ -c¢ 0| R,>R,-R; Yam
b+c b+c -b
Expand by C,, = 2abc (-b) (—ac—c’—ac+c’)=4a’b’ ¢’ Yam
-3 6 6
18. AdjA=]-6 3 —6|;|A]=27 2+1m
-6 -6 3
-1 -2 -2 -3 6 I 00
AAdGA=|2 1 -2[|-6 3 -6[=27/010|=[AI; Im
2 =2 1 -6 -6 3 0 0 1
19.  f(x)=|[x-1] +|x+1|
Lf(-1)= lim Cle)-(eri-2 220D I'm
x> (1) x—(~1) x>0 x+1

29
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R ()= fim C@&-Drlr1)j-2

= lim =0 Il m
x> x—(~1) x>0 x +1
-2 # 0 .. f(x)isnotdifferentiable at x =—1
L £ (1)= lim CooDeertfi-2 0 I'm
x—1 x —1 x=>1" x —1
R £ (1) = fim x-1+x+1}-2 m 2(x—l):2 'm
X1 x—1 x->1" x —1
0 = 2 .. f(x)isnotdifferentiable at x =1
SECTION-C
20. i correct figure 1’2m
L4,4)
: L .
), Bl 14, P 16
o ar(ABDOA) = — [ydy==+| = —...() 1%m
—_— sl 4 < 12 3
€
pa T —) 4
S 0 =5 1G 74 4 4 2 3
" ar (OEBDO) = [ 2/x dx - jx—dx: 25K
0 o 4 3 12 |,
¥ _R 1616
33 3 (i1) >m
4 374
ar (OEBCO) =+ [x*dx=2| =18 .. (i) 1%m
44 12 3
From (i), (ii) and (iii) we get ar (ABDOA) =ar (OEBDO) = ar (OEBCO)
2
2 )
dy __y dy _\/x : : .
21, —=—"—75 = —= , Hence the differential equation is homogeneous I m
dx xy-x dx Y _q
X
Put = vx and g—erxﬂ we etv+xﬂ— v’ 1+1
vye dx dx ’ 8 dx v-1 m

30
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dv V2 %

X —= —v=
dx v-1 v—1 I'm
v—1 1
I—dv = I—dx = v-logv=logx+c Im
v X
X—loglzlogx+c [or, leogy+cJ 1m
X X X
OR
i . . i ) dx 1 tan'y
Given differential equation can be writtenas — + X = > I m
dy 1+y l+y

1
tan'y-e™ ¥

Integrating factor= ¢ ¥ and solution is : x e™ ¥ = I dy 1+1%m

1+y’
x ™Y = J“tet dt = te' —e' +c=e" ¥ (tan'y —1) + ¢ (wheretan 'y = t) 1%2m

x=1,y=0= c=2 - x-e®?=¢""(tan'y—1)+2 lm

1
or x =tan'y—1+2e ™7

22.  E,:Boltis manufactured by machine A
E, : Bolt is manufactured by machine B
E, : Bolt is manufactured by machine C

A :Boltis defective

30 50 20
P(E)) = P(E,) =—=; P(E;) = —=;
100 100 100

3 4 1
P(A/E,)=——:;P(A/JE,)=—;P(A/E,)=—
( 1) 100 ( 2) 100 ( 3) 100 3m

31
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S0 4
100~ 100 200 _ 20

P(E/A)= = === 'm
2 1?;)%X1(?))0+150%X130+120%X1(1)0 o
P(E/A)=1- P(E/A) = % 1 m
23.  Equation ofline through A and B is X—_l3 =7 ;— 4.2 -g > A (say) 2m
General point on the line is (—X+ 3,A—4,6\— 5) I m
Ifthis is the point of intersection with plane 2x+y+z="7
then, 2 (~A+3)+A-4+61-5=7= L=2 I'm
Point of intersection is (1, —2, 7) I m
Required distance = \/(3 —1) +(@4+2) +(4-7) =7 Im
24.  Let the two factories I and II be in operation for x and y
days respectively to produce the order with the minimum cost
then, the LPP is :
Minimise cost : z= 12000 x + 15000 y Im
Subject to :
50x +40y>6400 or 5x+4y>640
50x +20y>4000 or 5x+2y>400 2m

30x +40y>4800 or 3x+4y>480

X,y >0
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\‘%// correct graph 2m

Vertices are A (0, 200) ; B (32, 120)

C (80, 60) ; D (160, 0) Yym

z(A)=Rs.30,00,000; z (B)=Rs. 21,84,000;

X ce)%M z (C) = Rs. 18,60,000 (Min.); z (D) = Rs. 19,20,000;

o| 4o & !2_(\ No
y T 4-&‘:__45 °

Sx+24=4o On plotting z < 1860000
51-!'4'3?’:.,_64" 1860
g vand!
or 12x + 15y <1860, we get no
point common to the feasible region
-, Factory I operates for 80 days
Yam
Factory II operates for 60 days
V34 +5y -3
25.  f:R, —>[-9,0);f(x) = 5% +6x —9; f‘l(y):+
s4+5y -3 [J54+5y -3
+ 5y — + 5y —
fof ' (y)=5{ V20T 2L L g NRTY AL gy 3m
5 5
54+5(5x* +6x-9)-3
fof (x)= J (XS x-9) = x 2%m
V34 +5y -3
Hence “f*is invertible with £ (y) = % Yom
OR
)] commutative: letx,y e R — {— 1} then
X*y=x+y+xy=y+x+yx =y*x .. *is commutative 172m

(i) Associative : letx,y,z e R — {— 1} then

x*¥(y*z)=x*(ytz+tyz)=x+(ytz+tyz)+x(y+z+yz)
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26.

= Xty+tz+Xxy+tyz+zx+Xxyz
(x*y)¥z=(xTy+xy)* 2 = (X+y+xy) + 2+ (x+y+xy) -z
= Xty+tz+xy+tyz+zx+xyz
x*(y*z)=(x*y)* z .. * is Associative
(i)  Identity Element:let e R — {— 1} suchthata*e=e*a=aVaeR - {— 1}
atetae=a = e=0

(iv) Inverse:let a*b=b*a=e¢=0; a,b eR—{—l}

= a+b+ab=0 .. b=—2 or a'l=—2
1+a 1+a

Solving the two curves to get the points of intersection (i 3 \/5 , 8)

—2x
m, = slope of tangent to first curve = ——
9

p

2x
m, = slope of tangent to second curve = —~

—2XX2_X _

9 p

curves cut at right angle iff

& 9pP=4x’ (Putx == 3\/5)
< 9p’=4(0p)

p=0;p=4
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