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fraiia &
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(vi) IR TG IR F7 G T8l HIAT J97 F HHIF 9T [y |

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 WE&AT 1 § 6 deh ek W99 T 1 3k ¢

Question numbers 1 to 6 carry 1 mark each.

39 foig 1 fearfa wfew fafew < foigs?i, fmer feafd wfew 8a —2b =1 2a +3b
g, ® faem o1 Y@RaE 1 2 : 1% ST | dfedr 2|

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

position vectors 3a-— 26 and 2a + 3]?) in the ratio 2 : 1.

. 5 R o 0 - O O .
37 e Hiewl @i gen fafey S |feell a =2i+j +2k 991 b=/ +k I W
SERS
Write the number of vectors of unit length perpendicular to both the vectors

-~ 00 O - 0
a=2i+j+2k and b=j +k.

3G A 1 Y THIHIOT I BT, S T x, y 3R 2-378T T HAM: 3, —4 3R
2 d:Te HEdl B

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

65/3/C 3 P.T.O.
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+3 -2
4. af%:xeNafr{xg . |=8 & T F T T F
—-3x 2x
+3 -2
If x e N and * =8, then find the value of x.
-3x 2x

5. YRt w9 EihA C, — Cy+2C, 1 3MTeqg. FHlehton W ey

2 10 03 1D 0
2 03 g2 (g1 b

Use elementary column operation C, - Cy+2C; in the following matrix
equation :

2 10 03 1O 0
2 0g g2 Gg-1 &

6. I 2x2 % |l WG SR &1 WA, SR J&h Ta9d 1, 2 341 3 T,
fafaw

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

65/3/C 4
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Qg -
SECTION - B

U9 WEAT 7 6 19 Tk Udeh U9 & 4 3k ¢

Question numbers 7 to 19 carry 4 marks each.

"KT

7. UE Jd HINT : {

51n2x

sinx + coSx

dx

AT

3

2
M G RIS z!|xcos x| dx

.2
sin“x
dx

Evaluate: [—
sinx + CcoSx

S |

OR

Evaluate : [|x cos mx| dx

8. U Ul v & WA H Ush Al T 5 Sadl ¢ Afe 39 4 F 9 G& 9T el
T M IE T 1 TR W1 ]| 9 Al 3 TR UG ek kT 017 o1 § Afer =9)
Y TS F& U B W A BIS ol | AL R S/ S aret AT i
ERINIEICEEIS 1

e
T It W 47 &1 argmsan 1 A4 o wfeend & frenredt ¢ @ik ST wike ¥
T 3! g1 qifashar & T Ot A 9t A 9te €2

65/3/C 5 P.T.O.
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In a game, a man wins ¥ 5 for getting a number greater than 4 and loses
I 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 ?

2
X
9. I BINY : [——5——dx
Ix4 +x2 -2
Find : [ ax
' J—x4 +x% -2
10. IS x=asin 2t(1 4 cos 2t) ATy =b cos 2t(1 —cos 2t) %, alt =£ ELS 3—y Jd hifeg |
X
If x=a sin 2t(1 +cos 2t) and y=b cos 2t(1 — cos 2t), find % at t =£.
X
11. 39 fog & fdumisr siferg STel W faiged A(3, 4, 1) R B(5, 1, 6) H BT S ol
@ XZ 99qe 1 Gideade il €| 98 hIv off Ja ST S 98 3@ XZ 994
F Y IA
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.
12. F0d HITC [Bx + 14 — 3x — 2¢2 dx
Find : [(3x + 14 — 3x — 2x2 dux
65/3/C 6
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13. af Tk y2=ax3+b & fog (2, 3) W T¥ @1 T GUIH y=4x—5 &, T a
b % HM A RIS |

The equation of tangent at (2, 3) on the curve y2=ax3+b is y=4x—5. Find
the values of a and b.

14. T TR A S &R & 9 (T4 T) H ¥ Fafv@ foran ugat sive § 10%
=TS 3R R A10E # 12% =& fHedr €1 g8 &l T 2,800 F S T gaTl |
R AfC T 7 STCAT-9IGal! Hhich AUE § &9 ST BT, 1 39 T 100 FHH A
Tt Blall g fafy ¥ 3@ i fob g 3 fovan o= fafim feam g
TS & SeqUsl sfedl § T fohal ST@m | 39 Y99 § -1 o ST 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 ¥ 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 ?

15. 37ohcl THIRIU i BA HITT ;

16. @Wa@a\{aﬁawgmﬁz?—fj—ﬁ3ﬁ'{2?+2mj+312%| ESERSE]
fasull & IR S 95 9iey J1d Sitae | faenon o |l &1 TaN Sl T
TqYS FT AR A BT |

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.

65/3/C 7 P.T.O.
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17. x & T & HINT : sin~ lx+sin~1(1 —x) =cos ™ x

AT

Ifc cos™ —+c0s %=o¢ ?, o fag wifs f:m'_ x —cosoc—i—y—:sm a Bl

ab b2

Solve the equation for x : sin ™ x+sin ™ }(1 —x) =cos ™ 1x

OR
2 2
If cos 1 +cos 1Y = , prove that Y 9 cosa+ 7 =sinZa
a b a2 ab b2

[aWa

18. xSI0% 4 (sinx)Cos* T x o AT FAhHAT hITTT |

AT

I y=2 cos(logx) + 3 sm(logx)% a1 fas sifeg T x2 y+x3y+y 0%

Differentiate x5 + (sinx)°°$* with respect to x.

OR

If y=2 cos(logx) + 3 sin(logx), prove that x % +x jz +y=0.

19. fgdta =qufer § TH g1 o Fo &1 Adhel GHIH F1d iS¢ ST e avaq
T T F B

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

65/3/C 8
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Qug - ¥
SECTION - C

U9 WEAT 20 W 26 Tk Ak W9 & 6 3k ¢l

Question numbers 20 to 26 carry 6 marks each.

20. g HifoT fF g% y2=4x 3R x2=4y, 3T T & ATHA B dH TR 9T F
aﬁ%ﬁﬁi‘@'[ﬁx=0,x=4,y=4 aﬁ?y=0§mqﬁa@%|

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.

21. <uTEE f& ww fgerurt @fwar s A=R—{—1} W Tl a, b ¢ A & faU
a*b=a+b+ab R TR § A faftia deon g 31 A ® * &1 q9mH
9Ia A FifeC g1 fag T fe A &1 T 1999 Ay €|

Show that the binary operation * on A=R —{— 1} defined as a*b=a+b+ab
for all a, b € A i1s commutative and associative on A. Also find the identity
element of * in A and prove that every element of A is invertible.

22, HRUR & TorEEl &1 T 91 s FieT R AABC T gufgerg e © afe

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

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

arera
T& THMER & U9 @ fafys gaR & 99 A, B 3R ‘¢’ €1 W 7 7% JHR
T ThH-Teh U1 A T 21 H @R Sad 7 ‘A’ TR & 4 99, ‘B’ THR & 3 T AR
‘C YRR 6 2 T4 T 60 H Tl & @ 7 ‘A’ IR & 6 U4, ‘B’ TR & 2 U4
QYRR F 3 TTT 70 § @il | o7 fafy | y&% YR & U &1 g3 9
HITT |

65/3/C 9 P.T.O.
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Using properties of determinants, show that AABC is isosceles if :

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

cosZA +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.

T YFR & @S ‘A’ IR B T ‘A H 12% TZ2oH 3TR 5% BRIl e 8 Jefs
B H 4% TZIeH 3R 5% wEwRE tfae g1 fuegt & fafq udem & arg feam
F I g F W ®Ua & faw ®7 @ +9 12 fFun TReee o) 12
HERING TS S STEvIhdl § | Afe ‘A’ &1 Jed 3 10 Ud .91 3R ‘B’ &1 qed
T 8 gfd fh. 7M. § A1 STei@ R URehferd Sifeig foh 39 Iish YR i fha+! @TQ
TN A =1feq foh 77 9 T HiAd H UI9S qell i STEgashdl I8 81 S|

There are two types of fertilisers ‘A’ and ‘B’. ‘A’ eonsists 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.

foig p, fowen feafa wfew 2?+3D]'+4IE%©W ;.(2?+3'+31E)—26=01T{
©iw T T % 9Ie &1 feafa wfcw qon aweaq g 9 ®ifWe |l 9d H P
gidferrst off 1A whifSq |

Find the position vector of the foot of perpendicular and the perpendicular
0O O 0

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

-~ (0D 0 o _

r.\2i +j +3k/—26=0. Also find image of P in the plane.

65/3/C 10
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25. fag wifse f wufgerg B, f5ad ¢ 5 &1 & oidga ien T &, &1 =
i@ 643 Tl
3UAT
Ife Tk TuhI0 e | ol qen Tk =T 1 A T T @, v quiise R e

T TR ATYRdH BN Sk 3Tk o= kI HI00 g B |

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

26. 20 3= TaAU U 5 WS Tl AYAIE hrRol 9 I U €1 IR TR ST
JfqeaTaqT & died el T, @ W@ il ol e &t W& 61 JEfhdl 9
J1d RIS | S hT HIET 9T YEOT o} G HiTSC |

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.

65/3/C 11
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65/3/C
QUESTION PAPER CODE 65/3/C
EXPECTED ANSWER/VALUE POINTS

SECTION A
2 (24 +3b) +1(3d — 2b)
2+1
7. 4- . .
= 5 Eb (or enternal division may also be considered)
2
§+l+£ =1
3 4 2
(i j k
= 1-(41—-3j+6k) =12 or ——=+—|=1
3 4 2
(x +3)2x - (-2) (-3x) = 8
X=2
2 5 31 1 2 1
2 4) 2 0){-1 -1 2
No. of possible matrices = 3*
or 81
SECTION B
% sin® x % sinz(n—xj % cos’ x
LetI= [————dx Alsol= | 2 d= [ —>2 " dx
Osmx+cosx Osin(n—xj+cos(n—x) 0cosx+smx
2 2
% 1 1 % 1
Adding to get, 21 = I—dx:— I—dx
) SinNX +cosx 2 0cos(x—%)

L 5

| 5
=2 Iec(x /)dx—\/alog

0

(-3 (x-3)
sec| x —— |+tan| x — —
4 4

0
— 2l = T{og\fﬂ\—log\f 1}

1

=1= {log‘f+1‘—log‘f—1‘ or \/_

f 1
OR
3/2 1/2 3/2
lecosnxldx — Ixcosnxdx— j X cOs T X dx
0 0 12

(21)
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. 1/2 ) 3/2
X Sin TX  Ccos X X Sin TX  Ccos TX 1
fuam ) [ :
T T 0 T T 12 2
1 1 3 1 5 1
= 5T 3T T o BT !
2T & 2 2m) 2m ¢,
Let X = Amount he wins then x =3 5,4, 3, - 3 1
-~ ] 1 2 1
P = Probability of getting a no. >4 = 3-4= 1—P=§ )
X 5 4 3 -3
b L2212 (2)2.1 _4 (2) _ 38 )
Y 3 339 3) 37 27 3) T 27
4
Expected amount he wins = ZXP(X)=§+§+£—2—
3 9 27 27
1
= ?Qor?Zl =
9 9 2
OR
E, = Event that all balls are white,
E, = Event that 3 balls are white and 1 ball is non white
1
E; = Event that 2 balls are white and 2 balls are non-white
A = Event that 2 balls drawn without replacement are white
1 1
P(E,) = P(E,) = P(E;) = 3 5
P(A/E,) = 1, P(A/Ey) = > ==~ P(A/E.) = =t =1 1
(A/E,) = 1, P(AEy) = 5 =7 PAE) = 55 =% 1
1.} 3
PE/A) = 17775 ? /.1 5 I
Lys+ 5 a+ )5 g
Let 2 = ¢ x> x> t A N B |
el X = S = = =
xFx2-2 T K- (xP+2) (t=-D(+2) t—-1 t+2
) 1 2
Solving for A and B to get, A = 3 B =3 1
2
‘f%dx =l'[ 21 dx+zj 21 dx=llogx_1 +£tan_li+c 1+1
X" +x° -2 379x7 -1 39x°+2 6 x+1 3 J2
dx . . 1
s 2a cos 2t (1 + cos 2t) — 2a sin 2t-sin 2t 15
dy : .
E = -2b sin 2t (1 — cos 2t) + 2b cos 2t-sin 2t 1
dy} _ 2bcos 2t-sin 2t — 2b sin 2t (1 —cos 2t) b 1 ol
dx J;_T B 2a cos 2t (1+ cos 2t) — 2a sin 2t -sin 2t t_g_a 2
f =

~

(22)
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11. Equation of line through A(3, 4, 1) and B(5, 1, 6)
x—-3 y—-4 z-

1
= = =k(sa
2 535 K I

General point on the line:

1
x=2k+3, y=-3k+4,z=5+1 5
line crosses xz plane i.e. y=01if -3k +4 =0
k=2 |
-3
. . (17 | 23 1
Co-ordinate of required point | =0, — —
3 3 2
Angle, which line makes with xz plane:
2(0)+(=3) ) +5(0)] _ . _1( 3 j
ne= | = —~ @ =sin | — 1
| Var9+251 | \/ﬁ NE
12. j(3x+1) 4-3x —2x2 dx :—EI(—4X—3)\/4—3X—2X2dx—ij 4-3x —2x2% dx 1
4 4
! %5 Jay (.. 3)
:——(4—3X—2X2)2——\/§J. —[x+—j dx 1+1
2 4 4 4
2
(4
=—l(4—3—2x2)% \/_ k3 41 ( +§j +ﬂ-sin] X+3] +C
2 16 4 32 Ja1
_1 4x+ 1
__Laacoayh i3 xS 4—3X—2X2+41\/§-sin1 3 e
2 4] 8 32 Ja1
d dy 3ax’
13. y’=ax’+b= 2y—y=3ax2 vy g 1
dx dx 2y
dy 3a 4
Slope of tangent at (2, 3) = — =—-—=2a 1
dx (2,3) 2 3
Comparing with slope of tangent y = 4x — 5, we get, 2a =4 .-. 1
Also (2, 3) lies on the curve .. 9 =8a+ b, puta=2, we getb=-7 1

14. Let X x be invested in first bond
and X y be invested in second bond

then the system of equations is:

10x 12y
100 T 100" 800 N 5x+6y=140000}

12x 10y 6x + 5y =135000
100 100

5 6 X 140000
let A= ; X = ;B=
6 5 y 135000

65/3/C (23)

=2700
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. AX=B
IR T I 1
- T —11|-6 5

Solution is X = A~'B = X 1 | 5 -61]140000 10000 1 1

t = = = — 4=
oHon s y| —11|=6 5 |[135000| |15000 272

x =10000, y =15000, ... Amount invested = 25000
Value: caring elders 1

The differential equation can be re-written as:

- 1 1
d—y:X y,puty VX, d_y_V+ dV - + =
dx X+y dx dx 2 2

1- 1+ 1
:>V+Xﬂ: V:> v 2dV=—dX 1

dx 1+v 1-2v—v X
integrating we get

2V +2 1 1 2 1

— = —|—dx==1logl V" +2V —1l=-log x +log C 1—
'[ 242V - 1 J‘x 2 & 8 & 2

.. Solution of the differential equation is:
1 2 1
—log y—+ﬂ— = logC—logxor,yz+2xy—x2:C2 =
2 2 x 2

let d; & d, be the two diagonal vectors:
d, = 4i-2j-2k, d, = —6j—8k 1.1
1 — ] s U2 = J > >

or 512:6j+812

Unit vectors parallel to the diagonals are:
i- 2o Lliolg 1
%' %6 2
A 30 44 A~ 34 4'\) 1
d, = 27-2k or d,==—j+—k —
2= 750775 275075 2

ij ok
81><32 — |4 -2 —2|=4i+32j-24k 1
0 -6 -8
Area of parallelogram = %‘al X 32\ =+/404 or 2+/101 sq. units 1
sin”!x + sin_l(l— X)= cos'x = sin_l(l— X)= g —2sin"'x 1
. ([T . -1 _ . —1 _ s 20 -1
:>1_X=sm(§—251n x):l—x—cos(Zsm Xx)=>1—-x=1-2sin“(sin" " X) 1
= 1-x=1-2x 1
. 1

Solving we get, x =0 or x = 5 1

(24)
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OR
. -1X -1y
From the equation: cos = — = Ol —Co0s b
a
X cos (OC —cos™! Xj = X COS 0L+ COS (cos_1 Xj +sin - sin [cos_1 XJ 1 +1
a b a b b
X y-coso . y2 X y ) y2
= — = —— +sinQ 1——2 = ——=cosO=sin 1——2 1
a b b a b b
Squaring both sides,
2
:(i— cosocjz = | sin o 1—y—2 1
a Y b B b2 2
2 2
1
X——ﬁ-cosoc+y—:sin2 ol. =
a2 ab b2 2
Lety=u+v,u=x"%, v=(sinx)**
) du sin x sin x 1
logu=sinx.logx = —=x"""-qcos x.log x + —+1
dx X 2
. dv . COSX 4 . 1
log v = cos x.log (sin x) = e (sin x)“*** - {cos x-cot x —sin x -log(sin x)} ) +1
X
. ] 1
j_)}: = g—z +j—:= XX {cos x -log x +%} + (sin x)“*®*{cos x-cot x —sin x - log(sin x)} 5 +E
OR
dy  —2sin(logx) 3cos (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 3sin (1
. XH_’_ﬂ: cos(ogx)_ sin (log x) 5
dx? dx X X
d’y d 2 1
= X2—321+X—y=—y = X2H+xﬂ+y=0 Py
dx dx dx2 dx 2
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 1
(x+a) +(y—-a“ =a",aecR 1E
= X +y +2ax-2ay+a’=0
) . , , X+yy 1
Differentiate w.r.t. “x”, 2x + 2yy' + 2a—2ay =0 = a= —; " 15

(25)
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. The differential equation is:

X+ vy ) x+yww )Y (x+yy )
x4+ ,YY +ly- ,Yy _ ,Yy
y =1 y =1 y =1

/+ ’ 2 + 2 + ’ 2
BV [ EEY ] XYY
y/_l y/_l y/_l

SECTION C
20. Point of intersection of y2 = 4x and x* = 4y are (0, 0) and (4, 4);
/= 4 4)
(ﬂ ¥ =4 Ié(/‘ Correct Graph
\4 ' =
N
® A 4 <2
/% s e (OAQBO) = | 2f—7 dx
N 0
o 4
S5 KR 3
q (0,0) i K _ fx%_x_
4 ‘ 13 12 0
32 16_16
-3 303
4
OPQAO) = }ﬁdx —ix3 .0
area (OPQAO) = 7 12 3
0 0
4
4 2
y 1 3 16
_ | Z—dy=— =—
area (OBQRO) = |- dy=—y ] 5
0 0
Hence the areas of the three regions are equal.
21. Commutative: For any elements a, b e A
a*b=a+b+ab=Db+a+ba=D>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+ace=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=b*a=e
=>a+b+ab=b+a+ba=0
—a
Asa#-1,b= T3a € A. Hence every element of A is invertible
65/3/C (26)
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1 1 1
1+cos A 1+cosB l1+cosC [=0
cos> A+cos A cos>B+cosB cos? C+cosC
Apply C, - C, - C, C; - C; - C
1 0 0
o| l4+cosA cos B—cos A cos C—cos A =0
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
cos’ A+cos A cosB+cosA+1 cosC+cosA+1
Expand along R,

< (cos B —cos A) (cos C—-cos A) (cosC—-cos B)y=0

& cos A=cos B < A=B < AABC is an isosceles triangle
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. X y and X z respectively then the
system of equations is:

X+y+z=21
4x +3y +2z2=60
6x +2y+3z=70

Matrix form of the system is:

1 1 1 X 21
AX=B,where A= |4 3 2;X=|y[;B=|60
6 2 3 zZ 70
IAl=(5)-10)+1-10)=-5
co-factors of the matrix A are:
Ci=5 Cy=-1 G=-I
Cp=0; Cyp=-3 C;p=2
5 -1 -1
-A—I—LAd'A—L 0O -3 2
AT AT TS
-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=5,y=8,2z=8
z -10 4 -1{|70 8

(27)
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23. 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 12X 1 4Y 5 19 = 35 + y 300
100 100
X Y S dmx 4y 2240
100 100
X, y=0
gc)km\lo ﬂ{/J;\Sx i’A‘J
19% 18y =19 g4 Correct Graph

-7L+<jl"rt\

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) % 2400

The region of 10x + 8y < 1980 or 5x + 4y < 990 has no point in common to the
feasible region. H ence, m inim um cost = ? 1980atx=30andy:210

24. Line through ‘P’ and perpendicular to plane is:
T=(2i+3]+4k) + M2i + j+3k)

General point on lineis: 1 =(2+ 201+ 3+ k)j + (4+30)k

N | =

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

[(2420)i+B+A)j+ (4 +30)k]-(21 +j+3k) —26=0
= 4+4A+3+A+124910-26=0 = 7»:%
Foot of perpendicular is Q£31 + %3 + 1—21kj
let P’(af + bj + c12) be the image of P in the plane then Q is mid point of PP’

a+2: b+3+ c+4- T~ 11a
1+ ]+ k 3i+—j+—k
Q( 2 2 ! 2 ] Q( 2J 2 J

at2 _,b+3 7 ctd I 4b=4c=7 - P@i+4]+7R)
2 2 22 2

=

2
7 11 7
Perpendicular distance of P from plane = PQ = \/ 2- 3)2 + (3 _Ej (4 —?j = 5

65/3/C (28)
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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 > 5
:E-ZY(T‘F r2+X2) :%{2yr+2(x+y)r}:>x: 27y

y2 2
Then,
4r2y
P(Perimeter of AABC) = 2x + 4y = ——5+ 4y
yo—r
dP 2,2 2
%+4and£:0:>y:\/§r
dy P -r) dy
a’p aryoy’+6r’) 63
2 = =
dy y=x/§r (y2_r2)3 r

. Perimeter is least iff y = 3r and least perimeter is

_4\/— 41‘\/—1' 6\/51‘

y i 21’

P = 4y+
OR

let ABC be the right triangle with ZB = 90°
ZACB =6, AC =y, BC = x, x + y = k (constant)

1 1
A (Area of triange) = £ BC. AB =5 XAy —x?

1 1 1
letz=A2= —x>(y? "‘2):1"2 {(k—x)z—x2}=z<x2k2 — 2kx?)

4
dz _ l(2x1<2 6kx)andﬂ_o:>x_k,y=k—x=§
dx 4 dx 3 3
2 2
dz =l(2k2—12kx)} K
dX2 k 4 x:E 2
X=— 3
3
. k
.. z and area of AABC is max atx=§
and,cosG=§=£.i:l:>G=E
y 32k 2 3
(29)
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26. Let X = Number of bad oranges out of 4 drawn =0, 1, 2, 3, 4
o 1
P = Probability of a bad orange = —,q=1-p= 3
. Probability distribution is:
X 0 1 2 3 4
4 3 2 2 2
44j 256414J414 41j4 4(
PX):| "C =——| "C, = C,| = C,| = C
X 0(5 625 55 2\5) (5 5) 5 4
_ 236 _ % _ 16 _ 1
~ 625 ~ 625 © 625 © 625
Mean (1) = XX.P(X) = O><256+1><256+2>< %6 + 3% +4x ! =
625 625 625 625 625
Variance (6°) = Zx>.P(x) - [Zx.P(x)]?
256 1x256 4x96 9x16 16 4V 16
= 0x + + + + - = ==
625 625 625 625 625 \5 25

(30)
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