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General Instructions :

®)
(i)
(iii)
(iv)
v)

(vi)

All questions are compulsory.
Please check that this question paper contains 26 questions.

Questions 1 - 6 in Section A are very short-answer type questions carrying 1 mark
each.

Questions 7 - 19 in Section B are long-answer I type questions carrying 4 marks
each.

Questions 20 - 26 in Section C are long-answer II type questions carrying 6 marks
each.

Please write down the serial number of the question before attempting it.
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Qug - A
SECTION - A

U9 AT 1 9 6 deh Uk Y97 T 1 3k &l

Question numbers 1 to 6 carry 1 mark each.

. ) .- O o 0 - 0 .
1. 3T 9k 9fcell i e fafae s 9fceil a =20+ +2k 99 b=j +k QM W
SERS
Write the number of vectors of unit length perpendicular to both the vectors

- o O O - O 0O
a=2i+j+2k and b=j +k.

2. DI 2x2 % | AT AR I &, h Yd® AFIT 1, 2 AU 3 T,
Ay |

Write the number of all possible matrices of order 2 x 2 with each entry 1, 2
or 3.

x+3 —2

3. N 3R
T x e L &

=8 © dl x 1 HH 4 HIfST |

x+3 —2

—-3x 2x

If x e N and =8, then find the value of x.

4. 39 fog % feafq wfew fafee s fogedi, fomes feufa 9few 8a —2b o1 2a +3b
g, ® faam a0 Y@RaE ® 2 : 1 % T | diedr ¢

Write the position vector of the point which divides the join of points with

position vectors 3a—2b and 2a +3b in the ratio 2 : 1.

65/2/C 3 P.T.O.
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5. 39 HHAA 1 WY FHHIO 1 HIfSTT, S fF x, y 3R 2-278T T AT 3, —4 3R
2 3q:TE Hred B |

Find the vector equation of the plane with intercepts 3, —4 and 2 on x, y and
z-axis respectively.

6. YR WY FihaAT C, » C,+2C, =1 Aogg FHeRTo W oy .

@2 1003 Im1l O

® 05 02 ¢p-1 kb

Use elementary column operation C, - C,42C; in the following matrix
equation :

2 10 03 1D 0

2 03 g2 Gn-1 b
Qug - d

SECTION - B

U9 WEAT 7 9 19 Tk Uk Y99 & 4 3k gl

Question numbers 7 to 19 carry 4 marks each.

7. Afc T y2=axd3+b & fog (2, 3) W T¥ @1 T GHIF y=4x—5 &, O a q
b % T JQ hifed |

The equation of tangent at (2, 3) on the curve y2=ax?>+b is y=4x—5. Find
the values of a and b.

65/2/C 4
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8. 34 fog & frdunsr wifsTe wrel W faigedi A3, 4, 1) 3R B(5, 1, 6) ¥ T 9T aef
G XZ FHad i Ffaesg il ® 1 98 07 of I i S 98 3@ XZ gHaA
& 1Y oA B

Find the coordinates of the point where the line through the points A(3, 4, 1)
and B(5, 1, 6) crosses the XZ plane. Also find the angle which this line makes
with the XZ plane.

9. I &I : [(Bx + V4 — 3x — 2x2 dx

Find : [(3x + 1)V4 — 3x — 2x2 dx

. 0 0 O . .

10. @Wa@ﬁaﬁ?ﬁww@%—g—ﬁ3ﬁ12?+2uj+31§%| Tk Sl
foreh Tl o FHIR T AT |IG¥l F1d HitelC | foertll o Afcel &1 TaN Hih T
TGS AT AR F@ HISC |

O 0o O O 0 O
The two adjacent sides of a parallelogram are 2i —4j—5k and 27 +2j +3k.

Find the two unit vectors parallel to its diagonals. Using the diagonal vectors,
find the area of the parallelogram.

11. Tgda =qufs & T8 g0l & o F1 3aha GHIHL J1q St S FHdema el
1 T H T

Form the differential equation of the family of circles in the second quadrant
and touching the coordinate axes.

65/2/C 5 P.T.O.
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12. TH U Hed & T B T oAl 2 5 Siaal & A€ SH 4 ¥ 980 §&@ WK 2l
T ST 9E T 1 R W1 ¥ | 9% SAfH 3 TR I ek 1 0 o § afed 9w
Y IS T&N U i W T SIS ol 81 T g St S arett Ui wi
ERINEEICEETIS 1

SREN

T It W4 7S 1 argesan 1 WS for wigwema & fashredt T2 ok SF dthe 1
T | HRT N WAkl © T O § |t 1T whe €2

In a game, a man wins I 5 for getting a number greater than 4 and loses
3 1 otherwise, when a fair die is thrown. The man decided to throw a die thrice
but to quit as and when he gets a number greater than 4. Find the expected
value of the amount he wins/loses.

OR

A bag contains 4 balls. Two balls are drawn at random (without replacement)
and are found to be white. What is the probability that all balls in the bag
are white ?

13. TH TE A T YR & 91U (a9 9) B o7 Fafdm fean 1eat sve & 10%
TS AR T A0S § 12% AT e T1 2= 0l % 2,800 Fol AN YT 3T |
R AfC T 7 STCAT-9IGal! hich UL § &9 ST Brdl, @1 39 T 100 HH TS
g1l w11 eArege fafy § 9@ wifsie foh g2 7 foham w9 fafta feen g
TS %! 309U sfedl | SF foRdl Som | 59 9%9 | ®H-|1 Yod qua T © 2

A trust invested some money in two type of bonds. The first bond pays
10% interest and second bond pays 12% interest. The trust received I 2,800
as interest. However, if trust had interchanged money in bonds, they would
have got ¥ 100 less as interest. Using matrix method, find the amount invested
by the trust. Interest received on this amount will be given to Helpage India
as donation. Which value is reflected in this question ?

65/2/C 6
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14. x5I0% 4 (sinx)os* 1 x & GTU&] ATHAT DI |

SPEN

d?y , d
AE y =2 cos(logx) + 3 sin(logx) &, 1 fag Hife fF x2d—g+xd—z+y=0 g
X

Differentiate x5"* 4 (sinx)®°S* with respect to x.

OR

2
If y=2 cos(logx) + 3 sin(logx), prove that 2 d_y +x d_y +y=0.
da? dx

15. x % ToIQ & ST : sin™ lx+sin™ 1(1—x) =cos ™

SPEN

a ab

2 2
gfg cos_1£+cos_1%=a g, a1 fag =S f& x—2—2ﬂcosa+z—2=sin2a g
a

Solve the equation for x : sin ™ lx+sin ™ 1(1~x) =cos ™ 1x
OR
qx Y 2 _xy y2 o
If cos "—+cos "==a, prove that —5 — 2—- cosa + <5 = sin“«
a b a2 “ab b2

16. IS x=a sin 2t(1 + cos 2t) dqly=Db cos 2t(1 — cos 21:)%, a t=£ ELS j—y Jd e |
X
If x=a sin 2t(1 +cos 2t) and y=b cos 2t(1 —cos 2t), find % at t=
X

™
1

65/2/C 7 P.T.O.
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17. 7Tl THIHIU Tl A ST ;

dy _ ﬂ
dx_x ydx

Solve the differential equation :

y+x

dy __ dy
y+xa—x ydx
ks
2 sin%x
18. HME HId CAIS L I— dx
0s1nx+cosx
3T
3
2
A 1A I J’|xcoswx|dx
0

sinZx
sinx + cosx

dx

Evaluate :

S— |q

OR

Evaluate : [|x cos wx|dx

Ol DI

19. W BT : [ ———dx

65/2/C 8
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Qug - ¥

SECTION - C

U WET 20 W 26 T TASH W99 o 6 31k §

Question numbers 20 to 26 carry 6 marks each.

20. WRfURT & ToremEf @1 wE R fag ST fF AABC Tw gufgeg fys € afe

1 1 1
1+ cosA 1+ cosB 1+cosC |=0 gl

cos2A + cosA  cos?B +cosB  ¢cos2C + cosC
AT

T THFCR & T @4 fafis gR & 99 A, B R0’ €1 ™ 7 Y% TR
T TH-Teh U1 A T 21 H G| e 7 ‘A’ TR & 4 99, ‘B’ TR & 3 T AR
‘C YRR % 2T9 T 60 H Tl Sielich @1 7 ‘A’ IR o 6 U4, ‘B TR & 2 49
HACIRR F3TTT 70 § @lia | e fafy | Y&® YR o U7 &l g I
HITTT |

Using properties of determinants, show that AABC 1is isosceles if :

1 1 1
1+ cosA 1+ cosB l1+cosC |=0

cos?A + cosA  cos?B + cosB  cos2C + cosC

OR

A shopkeeper has 3 varieties of pens ‘A’, ‘B’ and ‘C’. Meenu purchased 1 pen
of each variety for a total of ¥ 21. Jeevan purchased 4 pens of ‘A’ variety,
3 pens of ‘B’ variety and 2 pens of ‘C’ variety for ¥ 60. While Shikha purchased
6 pens of ‘A’ variety, 2 pens of ‘B’ variety and 3 pens of ‘C’ variety for I 70.
Using matrix method, find cost of each variety of pen.

65/2/C 9 P.T.O.
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Y YRR & TE A’ AR B &1 A T 12% T2 3R 5% FEFIRE TS § Saih
B H 4% "TE2eH 3R 5% FHERIRE tfae g1 fagt & fafq wdero & 9 feam
HI T g fF 38 wHA & fau 9 9 w9 12 e AR R 12 fem
R TS & STavdehdl ¢ | A ‘A’ 1 Jed T 10 ¥ fh.am. 3R B’ &1 73
T 8 gfd fm.am. ® @1 o1 gR1 uRerfard wifSie o 38 9de YR &1 fha-l @1g
TIN HTAT AT fof FH ¥ HH HHd H qWh qal i TEvIhdl T 7 S|

There are two types of fertilisers ‘A’ and ‘B’. ‘A’ consists of 12% nitrogen and
5% phosphoric acid whereas ‘B’ consists of 4% nitrogen and 5% phosphoric acid.
After testing the soil conditions, farmer finds that he needs at least 12 kg of
nitrogen and 12 kg of phosphoric acid for his crops. If ‘A’ costs ¥ 10 per kg
and ‘B’ cost ¥ 8 per kg, then graphically determine how much of each type of
fertiliser should be used so that nutrient requirements are met at a minimum
cost.

fag wifse T gmfgarg e, 59 » 552 o1 T sfaga @i o €, &1 =Aaw
gfEg 6431 B

Agar

Ife Tk a0 e B o 991 Tk oS <1 A o mn |, @ gwiize fe e

& TR ATYRdH BN STelfh 3Tk o< k1 HI0I g il

Prove that the least perimeter of an isosceles triangle in which a circle of radius

r can be inscribed is 6/3 r.

OR

If the sum of lengths of hypotenuse and a side of a right angled triangle is
given, show that area of triangle is maximum, when the angle between them

is I
3"

65/2/C 10
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20 3T Hal H 5 WUH Hal AYYd &wRor 4 e U €1 IR TR ST
YiaeTgT & 9fed et T, a1 T Gal ol FerTed &l G&A1 1 Yafehdl sed
I HISTC | deH ohl HIET qAqT FEOT o J1d hifeTg |

Five bad oranges are accidently mixed with 20 good ones. If four oranges are
drawn one by one successively with replacement, then find the probability
distribution of number of bad oranges drawn. Hence find the mean and
variance of the distribution.

fag SIS fF g y2=4x 3 x2=4y, 3T T & FABA I T oL 9 o
aﬁ%@ﬁi’@'ﬁ:ﬁx=0,x=4,y=43ﬁTy=O§|TTWﬁEE%I

Prove that the curves y2=4x and x2=4y divide the area of square bounded
by x=0, x=4, y=4 and y=0 into three equal parts.

Tyrizn fo ueh fgemunt i3 St A=R—{—1) W 91 a, b e A & faU
a*b=a+b+ab gR1 uRewfa & w9 faf@a qun o= 81 A H * &1 999 S
I T Hifee g1 fag HIfT & A &1 I 1999 A 2|

Show that the binary operation * on A=R —{— 1} defined as a*b=a+b+ab
for all a, b € A 1s commutative and associative on A. Also find the identity
element of * in A and prove that every element of A is invertible.

foig P, foraen feufa wfew 2?+3D]'+4IE%@W 17.(2?+Dj+31§)—26=0t|'{
Wid T oF o °1g 1 feufd |feer don e g 9 HISel d9d | P @
gfcfers ot @ IS |

Find the position vector of the foot of perpendicular and the perpendicular

O 0 0
distance from the point P with position vector 2i +3j +4k to the plane

-~ (oo O
r .(21' +j+ Sk) —26=0. Also find image of P in the plane.

65/2/C 11
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65/2/C
QUESTION PAPER CODE 65/2/C
EXPECTED ANSWER/VALUE POINTS

SECTIONA

No. of possible matrices = 3

or 81

x+3)2x - (-2) (-3x) =8

x=2

2(24 +3b) +1(3a — 2b)
2+1

7. 4-
=3 a+ 3 b (or enternal division may also be considered)

§+l+£ =1

3 4 2

= T-(4i-3j+6k) = 12 or f~{l—i+EJ:1

2 2)-C o)laE)

SECTION B
d dy 3ax’
yY=ax’ + b= 2y—y —3ax? o L = 2X
dx X 2y
Slope of tangent at (2, 3) dy} LN
ope of tangent at (2, 3) = oy 2 3

Comparing with slope of tangent y = 4x — 5, we get, 2a =4 .-.
Also (2, 3) lies on the curve .. 9 =8a+ b, puta=2, wegetb=-7

Equation of line through A(3, 4, 1) and B(5, 1, 6)

x-3 y—-4 z-1
= = =k(sa
> 3 5 (say)

General point on the line:

x=2k+3,y=-3k+4,z=5k +1

line crosses xz plane i.e. y=01if -3k +4 =0

W |

(11)
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65/2/C
) ) (17 23 1
Co-ordinate of required point | =0, — —
3 3 2
Angle, which line makes with xz plane:
12 (0) + (=3) (1) + 5(0)| : _1£ 3 j
in® = = =0 =Smn | == 1
| Ja+9+251 | 38 J38
9. [Gx+Va—3x-2x2dx = —> [(4x-34-3x-2x7 ax - [Va-3x -2 dx i
4 4
1 S N/TRE 3
:——(4—3x—2x)2——\/§_f -~ —(x+—j dx I +1
2 4 4 4
2
1 4x+
LN S e S/ P \/— dx+3 4l ( +§) +H n 1[ x 3] +C
2 16 4 32 Ja1
1
=——(4 3x — 2x )/—— X3 4 3x—ox2 + sin” (4”3) +C
N
10. Let d; & d, be the two diagonal vectors:
d, = 4i-2j-2k, d, = —-6j-8k 1.1
1 — ] s U2 = J 2 2
or az = 63 + 812
Unit vectors parallel to the diagonals are:
q = 25 15 1 1
NN R 2
A 3. 44 ~ 3. 4 ) 1
d -~ 3——k or d,==j+—-k —
2= 7507 2757y 2
i j k
dyxd, = |4 -2 -2 =4i+32j-24k 1
0 -6 -8
Area of parallelogram = %‘al X 32\ =+/404 or 2+/101 sq. units 1
11.  Let radius of any of the circle touching co-ordinate axes in the second
quadrant be “a” then centre is (—a, a)
Equation of the family of circles is:
2 2 _ .2 !
(x+a)"+(y—a)P=a",ackR 15
= xX*+y +2ax-2ay+a>=0
, , X+yy 1
Differentiate w.r.t. “x”, 2x + 2yy + 2a—2ay =0 => a= —; N 15
y —
65/2/C (12)
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13.
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65/2/C
. The differential equation is:

x +yy X +yy )2 X+ vy )
e W (X (x gy
y =1 y =1 y =1
Xy +yy’ 2 X+ 2 +yy’ 2 1
— yTyy n Y| [ XTYY
y/_l y/_l y/_l

Let X = Amount he wins then x =3 5,4, 3, - 3 1

N | =

1 2
P = Probability of getting a no. >4 = 3-4= l-p =3

X 5 4 3 -3

(SSHN )
W | =

. 1 2
(x) 3 9

[SSHIT
Il
)
\1|">
7\
(USH )
N
(98]
Il
)
\1|°°
&)

Expected amount he wins = X XP(X)=—+ -4+ ———

N | =

OR
E, = Event that all balls are white,
E, = Event that 3 balls are white and 1 ball is non white
E; = Event that 2 balls are white and 2 balls are non-white

A = Event that 2 balls drawn without replacement are white

1
P(E,) = P(E,) = P(Ey) = 3

P(A/E,)) = 1, P(A/E,) = == =

2
3

| =
[
I

3201 o0 21
43 2 PAWE) =3

1.} 3
P(E,/A) = A =— 1

SV ET ST

Let X x be invested in first bond
and Xy be invested in second bond

then the system of equations is:

10x 12y
100 100~ 2 sx+6y=140000}
=

12x 10y _ o0 6x+5y=135000

100 100

5 6 X 140000
let A= ; X = ;B=

6 5 y 135000
. AAX=B

1[5 -6
IAI=—11;A‘1=—{ } 1

13)
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Solution is X = A~'B X 1 | 5 -61]|140000 10000 1 1
S t = = =— = _ L=
OHOn B y| —11]=6 5 |[135000| | 15000 22
-~ x =10000, y =15000, ... Amount invested = 25000
Value: caring elders 1
14. lety=u+v,u=x"% v=(sinx)X
) du sin x sin X 1
logu=sinx.logx => —=x"""-qcos x.log x + —+1
dx X 2
. dv : COSX . . 1
log v = cos x.log (sin x) = d_ =(sin X) -{cos X -cot X — sin X -log(sin x)} 5 +1
X
4y _ d—u+d—v—xsmx-{cosx-lo x+Sin—X}+(sinx)COSX{cosx-cotx—sinx-lo (sin x)} l+l
dx _ dx  dx SXT Ty & 22
OR
dy —2sin (log x) = 3 cos (logx)
=2 _ + 1
dX X X
dy : . . 1
= X = -2 sin (log x) + 3 cos (log x), differentiate w.r.t ‘x’ 5
2 —2cos (1 3 sin (I
N xd—y+ﬂ: cos (log x)  3sin (log x) 5
dx?  dx X X
d’y d 2 1
15. sin”!x + sin_l(l —X)= cos T x = sin_l(l =)= g =2sin" ' x 1
. L . -1 _ . -1 _ P |
:>1_X=sm(5—251n xj:l—x-cos(Zsm Xx)=>1-x=1-2sin"(sin" Xx) 1
=1-x=1-2x 1
) 1
Solving we get, x =0 or x = 5 1
OR
. -1 X -1y
From the equation: cos = — = O —COS 5
a
i:cos oc—cos_ll = i:cosoc-cos cos_ll +sin o - sin c:os_IZ 1+1
a b a b b
X y-cosQ y2 Xy y2
= — = +sino [l -— = ——=cosa=sina,[l——= 1
a b b2 a b b2
Squaring both sides,
2
= (i— cosocjz = | sin o l—ﬁ 1
a Y b B b2 2
2 2
1
X——2X—y~c0505+y—=sin2 Q. =
a2 ab b2 2
65/2/C (14)
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17.

18.
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dx . .
Pl 2a cos 2t (1 + cos 2t) — 2a sin 2t-sin 2t
dy : .
Pl —2b sin 2t (1 — cos 2t) + 2b cos 2t-sin 2t

g} _2bc052t-sin2t—2bsin2t(1—cosZt)} b
=% L

dx 2a cos 2t (1+ cos 2t) — 2a sin 2t -sin 2t (=
4

The differential equation can be re-written as:

d_y:X_y,puty VX, d—y—V+ dV

dx X+y dx dx

:>V+Xﬂ: 1_V:> Ity de:ldX
dx 1+v 1-2v—-v X

integrating we get

1 J 2V +2
242vV-1
.. Solution of the differential equation is:

:—jldx:%long+2V—1|:—1ogx+1ogc
X

1 2
Elog y—2+ﬂ— ‘ = logC—logxor,y2+2xy—x2:C2
X
. T
A ) yA smz(—xj n 2
LetT= [—"—"—dx Alsol= 2 dx= [ —2 0 dx
sin X + cos X . (TE j (n j COoS X + sin X
0 0sm| ——x |+COS|{ ——X 0
2 2
e
Adding to get, 2l = | ———dx=—F4 | ——————dx
) SInX +cosx 2 0cos(x—%)
/ T
=2 _[ec(x )dx—ilog sec(x—£j+tan(x—£jé
T{Og‘\/z-l-l‘—l()g‘\/g—l‘}
1
——=1log |2 +1|-log |2 —1| or
5 [oEh2 | s hE | o s
OR
3/2 172 3/2
lecosnxldx - Ixcosnxdx—chosnxdx
0 0 1/2
) 1/2 ) 3/2
X Sin TX  COS TIX X Sin TX  COS TX
- e e
T T Jo T T Jin
_L_L_( 3 1) S _1
2t o1 2n 2n) 2m P

(15)
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20.
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Let &2 = ¢ x° x° t A 4 B )
cl X~ = R = = =
xX+xt-2 0 XP-Dx%+2) (t-D(+2) t-1 t+2
. 1 2
Solving for A and B to get, A= E,B=§ 1
2
J‘%dx = lj. 21 dx+zj 21 dlelog x-1 +£tan_1i+c 1+1
X" +x° =2 39x7 -1 3x° 42 6 X +1 J2
SECTION C
1 1 1
1+cos A 1+ cosB 1+cosC |=0
cos> A+cos A cos>B+cosB cos? C+cosC
Apply C, - C, - C, C; > C; - C,
1 0 0
o| 14+cosA cos B—cos A cos C—cos A =0 3

cos? A +cos A (cosB—cos A) (cosB+cos A+1) (cosC—cosA)(cosC+cosA+1)

Taking (cos B — cos A), (cos C — cos A) common from C, & C;

1 0 0
< (cosB-cosA)(cosC—-cosA)| 1+cosA 1 1 =0 1

cos> A+cosA cosB+cosA+1 cosC+cosA+1

Expand along R,
< (cos B —cos A) (cos C —cos A) (cos C — cos B =0 1
< cos A=cos B < A=B < AABC is an isosceles triangle 1
or or
cos B =cos C B=C
or or
cos C =cos A C=A

OR

let the cost of one pen of veriety ‘A’, ‘B” and ‘C’ be X x. ¥ y and X z respectively then the
system of equations is:

x+y+z=21 |
4x +3y +2z2=60 15
6x +2y+3z2=70
Matrix form of the system is:
1 11 X 21 .
AX=B,where A= |4 3 2;X=|y[;B=|60 3
6 2 3 z 70
IAl=(G5)-10)+1(-10)=-5 1

(16)
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co-factors of the matrix A are:
Ch=5 Cy=-1 C5=-1
C12 :O, C22 :—3 C32 :2
C]3:—10; C23:4; C33:—1

5 -1 -1
-A—l—iAd'A—i 0 -3 2
" = A -5

-10 4 -1

Solution of the matrix equation is X = A~ B

X 5 -1 —-1}||21 5
= |y :—% 0 -3 2||60|=(8|..x=5y=8,z=8
z -10 4 -1||70 8
21. Let x kg of fertilizer A be used

and y kg of fertilizer B be used

then the linear programming problem is:

Minimise cost: z = 10X + 8y
Subject to 1255 Y 5 122 3x + y > 300
100 100
I 5—X+5—yZlZ:>X+y224O
s 100 100
» X, y=0
‘ T ,/;/O o)
:’ \; N N \C e ;/;‘,\
¥ S w\ Gl Ry i y = 240 Correct Graph

~
1a% 12y
=19
21-4,2*:350 </ 7 €o

Value of Z at-corners of the unbounded region ABC:

Corner Value of Z
A (0, 300) % 2400
B(30,210) %1980 (Minimum)
C(240,0) 32400

The region of 10x + 8y < 1980 or 5x + 4y < 990 has no point in common to the

feasible region. Hence, minimum cost = X 1980 at x = 30 and y = 210

22, Correct Figure

Let AABC be isosceles with inscribed circle of radius ‘r’
touching sides AB, AC and BC at E, F and D respectively.

let AE = AF = x, BE =BD =y, CF = CD =y then
area (AABC) = ar(AAOB) + ar(AAOC) + ar(ABOC)

1 [
:>E~2}’(f+ f2+X2) =%{2yr+2(x+y)r}:x: SR

65/2/C (17)
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Then,

P(Perimeter of AABC) = 2x + 4y =

dp —4r2(r2+y2)

dy  (y*-r%?

+4andd—P:0

dy

C12_P 4r2y(2y2 + 6r2) _

y2—12

:>y=x/§r

63

>0

dy2 (yz _ r2)3

y =3
. Perimeter is least iff y = J3r and

_4\/7 4r2\/_r

y —r? 2r?

P = 4y+

OR

let ABC be the right triangle with ZB = 90°

T

least perimeter is

6\/§r

ZACB =6, AC =y, BC = x, x + y = k (constant)

1 1
A (Area of triange) = "X BC.AB :5. X \/y2 —-x?

1
L

let z = A® =
ct Z 4

1

T4

6kx )andE_O:X_

dx

k

2xk? —
( 3

dz _
dx
d’z

az 9 1 k%> =12 kx)}
dX2 4 X=—

X== 3

-——<
2

(O8]

k
.. z and area of AABC is max at x = E

3
2k

and, cos O = E
3

< | >

Let X = Number of bad oranges out of 4 drawn =0, 1, 2, 3, 4

P = Probability of a bad orange =

1
—.q=l-p=—
5 a P 5

. Probability distribution is:

)= 2k (o x x®

1 22
=—(x"k
b= ¢

2k
,y=k—-x=—
Y 3

0

—2kx?)

1+ —

N | =

1+1

N | =

N | =

0

~

P(X):

4C0(

4

5

T:_

256 | 4 C1
625

2

4c4(

| —
N
~

_ 256

625

(o)

‘ —

65/2/C
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Mean (1) = EX.P(X) = 0x 256 +1><256 +2X %6 + 3% 16 +4x ! =
625 625 625 625 625

Variance (62) = Lx2.P(x) — [Ex.P(x)]?

=0

+ +——|=| =
625 625 625 625 625 25

256 1x256 4x96 9x16 16 (4}2 16
X + + 5 =—

24. Point of intersection of y2 = 4x and x* = 4y are (0, 0) and (4, 4);

2 4 2

R are (OAQBO) = I[Z[—X—j dx
4 4

v,

25.
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5 XAt 3 4
: (o’o') 4 4+ — {i X% _X_}}

area (OPQAO)

1]

O —y
-|>|><N
o
>
1]
|,_.
>
V)

- & W ]

N
Il
|»—t
(@)

4
area (OBQRO) = [*-dy=">y
0

Hence the areas of the three regions are equal.

Commutative: For any elements a, b e A

a*b=a+b+ab=b+a+ba=>b * a Hence * is commutative

Associative: For any three elements a, b, c, € A

a*(b*c)=a*Mb+c+bc)=a+Db+c+bc+ ab+ ac + abc
(a*b)*c=(a+b+ab) *c=a+Db+ab+c+ ac + bc + abc

a*(b*c)=(a*Db)*c, Hence * is Associative.

Identity element: let e € A be the identity element thema *e=e *a=a

—>a+et+ac=e+a+ea=a = e(l+a)=0,asa+-1

e = 0 is the identity element

Invertible: let a, b € A so that ‘b’ is inverse of a
a*b=Db*a=e

= a+b+ab=b+a+ba=0

—-a
Asa#-1,b= T3a € A. Hence every element of A is invertible

19)
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Line through ‘P’ and perpendicular to plane is:

T=(2i+3]+4Kk) + M2i + j+3k)

General point on line is: 7= (2+ 20)i + 3+ k)j +(4+30)k

For some A € R, T is the foot of perpendicular, say Q, from P to the plane, since it lies on plane

[(2+420)i+B+A)j+ @ +30k]- (21 + j+3k) —26=0
= 44+4A+3+A+12490-26=0 = k:%
Foot of perpendicular is Q(?)iA + %3 + %12)
let P’(ai + bj+ ck) be the image of P in the plane then Q is mid point of PP’

a+2, b+3~. c+4- » Ta 114
i+ j+ k|=Q|3i+—-j+—k
Q( 2 2 1T, j Q( 27" j

a+2 __ b+3 7 c+4 11

3, : — = a=4,b=4,c=7 - P4i+4j+7k)
2 2 22 2
7Y 1y [
Perpendicular distance of P from plane = PQ = (2-3)° +(3 _E) - (4 _Ej = 5
(20)
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