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(iv) TS T & J97 7 - 19 TF G19-3R I YR & F97 & 3K Jd% 97 & [0 4 3%
fraiia &

() WIS T FH T 20 - 26 TF 19-FH II TFR & T & 3R T9F 97 & [0 6 7%
e &

(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 GE&AT 1 W 6 deh ek W99 T 1 31 ¢

Question numbers 1 to 6 carry 1 mark each.

+3 -2
afe x e N 3R |© ~8 ¥, @ x F UH FIT FAATC
—-3x 2x
+3 -2
If x e N and * =8, then find the value of x.
—-3x 2x

IR &9 HishaT C, — C,+2C, 5 A8 HHIHU W Y

@ 1003 Im1l O

® 0 0z 0p-1 B

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

® 10 03 1D 1

0
® 05 02 0p-1 b

Hife 2x2 & It ¥ AR * dE&A, S 0% Ta99 1, 2 31941 3 F,

fafam |

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

P.T.O.
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4. 9 fog % feafq wfew fafe s fogedl, fome feufa wfaw 3a —2b o1 2a +3b
g, & faa o1 X@RaE * 2 : 1% ST | diedr 2

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

position vectors 3a-— 26 and 2a + 31; in the ratio 2 : 1.

. . . > 0 o 0 - O O .
5. 37 W eyl %l Hed fafae s 9fcsil a=2i+/ +2k M b=j +k QM W
SERS
Write the number of vectors of unit length perpendicular to both the vectors

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

6. 39 THAA 1 WY FHHIO J1d HifeT, S foh x, 3 3T 2- 2787 TUHHAT: 3, —4 3R
2 3d: TS Hedl B

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

Qe - d
SECTION - B

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

Question numbers 7 to 19 carry 4 marks each.

7. 39 fog & fdumisr wiferg Stef W faigedi A3, 4, 1) R B(5, 1, 6) W B W o
@1 XZ F9d i Yfd=se &l €1 98 hi0 off I HIFST S I8 3@ XZ THd
& 91 S 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.

65/1/C 4
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8. Wmﬂﬁﬁﬁﬁww2?—fj—5%3ﬁ?2?+2D]'+3IE%I EREACE |
foeRuil o FHIAR <1 W1k Ffee Fa hiterg | faenll & |iqel 1 TN Tk THiw
QYS! H1 &ABRA A BT |

0O O 0 o O 0
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.

9, TS UMl %hd & T H Tk Afdd T 5 Siaal ¢ e 39 4 9 gt gy Sl
T A IT X 1 R N1 8 | 98 AT 3 IR TN Hhevel 1 (01 a1 § Afepd IR
Y FSl & U HH W A BIS odl ¢ | HIA R SHA/RT (S areft T i
ERIKIIEICECHIE Iy

SPEN

T I § 4 7S 1 Argse 1 1< fomn gfazeman & fepreft T AR <1 Tthe W
TS| THHI N Wiehal ® 6 9 & 9t 7S |k ¥ 2

In a game, a man wins I 5 for getting a number greater than 4 and loses
¥ 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 ?

65/1/C 5 P.T.O.
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10. xSI0% 4 (sinx)Cos* T x o FTU&T ATHAT HITT |

CPE
g d?y dy
7fe y=2 cos(logx) + 3 sin(logx) &, @ fag HifsT fF « d_2+xa+y =0 %I
X
Differentiate x5 + (sinx)°°$* with respect to x.

OR

2
If y=2 cos(logx) + 3 sin(logx), prove that x2 M +x d_y +y=0.
dxz dx

11. IS x=asin 2t(1 4+ cos 2t) ATy =b cos 2t(1 —cos 2t)%, al t=£ BEY 3_}/ I hifelg |
X

If x=a sin 2t(1 +cos 2t) and y=b cos 2t(1 — cos 2t), find % at t =£.
X

12. af T y2=ax3+b & fog (2, 8) T T W T THIHU y=4x—5 &, I a
b % A M hHITST |

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

13. @ HIfST . I#dx

65/1/C 6
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sinZx
sinx + cosx

14. HM Ad HIfST - dx

O |7

AYAT

3
2
HH JG IS £|xcos x| dx

g
Evaluate : {

sinZx

sinx + cosx

dx

OR

3
2

Evaluate : I|x cos x| dx
0

15. [T ST : [(3x + 1)V4 — 3x — 2¢2 dx
Find : [(3x + 14 — 3x — 2x2 dx

16. 3T THIHIU ki A HITWT :

Solve the differential equation :

dy dy

+ Y = f— —_—
y xdx * ydx

65/1/C 7 P.T.O.
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[aWa o

17. fgdta aqufsr § T& 9 & F &1 ke GHR0 F1d Fifse s e st
] T HA T

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

18. x % oL & HIWT : sin~ lx+sin~ (1 —x) =cos ™ lx

YT
2
e cos™ —+cos %=a % a1 f9g ifee fa x2 2—bcosa+i—2=sm2a g
a
Solve the equation for x : sin ™ lx+sin = X1 —x) =cos ™ 1«
OR
ax Y x2 xy v:_ o
If cos "=+cos "==a, prove that —5 — 2—- cosa + 25 =sin“«
a b a2 ab b2

19. T & A S YR & 91U (A9 93) H o7 Fafve fean 1ga sve & 10%
=TS 3R R d10E # 12% &S fHedr €1 g8 &l T 2,800 Fel &S T g3l |
] IS TR 7 ASAT-Icl! dhieh AUSl H ¥ T B, 9 39 T 100 HH AN
gTed BTl 3Ty fafy @ 3@ wIfSe fof g2 3 fha o= fafia feam g
=Tel %! deuust sfean ® <F foman Swm ) 38 v | SH-|1 ged 9 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 ?

65/1/C 8
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Qug - ¥

SECTION - C

U9 WEAT 20 § 26 Tk ek W97 & 6 3k ¢

Question numbers 20 to 26 carry 6 marks each.

20. YVTFR & TE A’ AR B &1 A T 12% TR 3R 5% FEFRIRE TES 8 Sain
B H 4% TgeeH 3R 5% HERIE Tfas g1 fugt & feafq wiemr & amg feam
I I g3 o U ®oa & faw &7 9 ®8 12 .1 Teeee 3R 12
HEHINE TEE 1 STevdehd ¢ | Afg ‘A’ 1 Jea % 10 9fd fh.an. sk B &1 g3
Z 8 ufd for.am. © 1 oot g ufishferd wifsre foF 38 Ts TR &t fhat @
AN AT AT fofh FH W KA HFd H Gk qeoll bl STevdhdl I8 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.

21, 20 3= T U 5 W& T AYARE HRor 4 i T €1 9N g ST
fqeara=T o Gfed Mt T, @ @& Gal ol e i &A1 1 GEfhdl 9
I BT Fed bl HIET qLT TER0 o J1d HifSC |

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.

65/1/C 9 P.T.O.
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foig P, forgen feafa wfew 2?+3D]'+4IE%@WF{ F.(2?+Dj+31?)—26=0m
©iw T = % e 1 feufd wfcw qon awed g 9 il 9@ H P
gfdfers ot @ IS |

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

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

- (oo O
r .(21' +j+ 3k) —26=0. Also find image of P in the plane.

Tyfse fo& we fgamurt ¥fear St A=R—{— 1} W 9T a, b ¢ A & fay
a*b=a+b+ab R uRenfoa § w0 fafm= qor @e=a €10 A # * &1 q@9®
3TEFE T HIWC 7o g SN fh A &1 Ueis 31999 kAt T

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.

fag wifse T mfgarg B, 9 ¢ B2 1 & sidaga @i M €, &1 =Aan
IRAT 631 |

AT
Ifg Uk Tuehivl e ® ol qe1 Th oo 1 AN fea e |, @ quiEe fE e

o
[

% STk S hT I % BT |

HT AR 3TUhad R ST

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

isTr
3"

65/1/C 10
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25. G FITC i o5 57 = 4x R o2 =4y, T8 W F G F G R A A
ﬁﬁ%\_rhﬁw\‘ﬁx=0,x=4,y=4 3 y=0 g1 IRTG T |

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.

26. ARIUTRT & ToremEl @1 wE R fag FifST fF AABC Tw gufgerg s § afe

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

cos?A +cosA  cosZB + cosB  ¢os2C + cosC

AT
T THFCR & T @4 fafis 3R & 99 A, B 3R ¢’ €1 HH 3 Jd% TR
T Th-Teh U1 $d T 21 H @R S99 7 ‘A’ HhR o 4 94, ‘B’ TR & 3 U7 AR
‘C TR % 2 U9 % 60 H WIS STafeh Il 7 ‘A’ YhR % 6 U, ‘B’ YHR h 2 U
AR CIRR F3TTT 70 § Wlla | 3778 fafy § J&® YR % U & g9 I
HITSTT |

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

1 1 1
1+ cosA 1+ cosB 1+cosC. =0

cos?A + cosA  ¢0s?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.

65/1/C 11
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65/1/C
QUESTION PAPER CODE 65/1/C
EXPECTED ANSWER/VALUE POINTS

SECTIONA

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

2. 5) (3 131 2
2 4) |12 0o)l-1 =1

No. of possible matrices = 3*

or 81

2(23 +3b) +1(3a — 2b)

2+1
7. 4- .
=3 a+ 3 b (or enternal division may also be considered)
2
£+l+£:1
3 -4 2
L e (1§ k
= 1-(4i—-3j+6k) =12 or ——=4+—|=1
4 2
SECTION B

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

x—=3 y_4:ZS_1:k(say)

2 3
General point on the line:
x=2k+3, y=-3k+4,z=5k+1

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

e 2
E

0,

1_7§j
3773

Co-ordinate of required point (
Angle, which line makes with xz plane:

Sme=|2(0)+(—3)(1)+5(0)|: 3 :ezsm_l(ij
| V4494251 | 38 38

@)
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let d; & d, be the two diagonal vectors:
d, = 4i-2j-2k, d, = —6j-8k

or d,=6j+8k

Unit vectors parallel to the diagonals are:

_ 2 1s g
R RN
A 3~ 4 ~ A 4a
d, = —=j——k or dy==—j+-=k
2 5] 2 J 5 j
i j ok
alxaz — |4 =2 —2|=4i1+32j-24k
0 6 -8
Area of parallelogram = ‘dl X dz‘ J404 or 24/101 sq. units

let X = Amount he wins then x =% 5, 4, 3, — 3

1 2
P = Probability of getting a no. >4 = 347 l-p 5 3

X 5 4 3

W |
W | =

1
P(x) 3

Expected amount he wins

[
™M
<

pas

&
|||

I
|
|
|

1l
A
|
]
=
A
T

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(E;) = 7

W | N
A=

3 1 21
P(A/E)) =1, P(A/E,) = 1 5 P(A/E;) = 13

\

3
P(E,/A) = =<

1/////

@)
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65/1/C
10. lety=u+v,u=x"% v=(sinx)X
) du  gnx sin X 1
logu=sinx.logx => —=x"""-qcos x.log x + —+1
dx X 2
. dv . COS X : ;
log v = cos x.log (sin x) = e (sin x)“*** - {cos x-cot x —sin x -log(sin x)} 5 +1
X
. i 1 1
dy = d—u+ﬂ: x*mx. {cos x -log x +Sm—x}+ (sin x)°***{cos x -cot x —sin x -log(sin x)} — 4=
dx dx dx X 2 2
OR
dy  —2sin(logx) 3cos (logx)
= _ + 1
dx X X
y . ) ) 1
= Xd_x = -2 sin (log x) + 3 cos (log x), differentiate w.r.t ‘x’ 5
2 .
-2 1 3 1
- xd—y+g: cos(ogx)_ sin (log x) 5
dx?  dx X X
d’y  d 2 1
= x2—}2’+x—y:—y = X2H+Xd_y+y:0 -
dx dx dx? dx 2
dx . . 1
11. @ 2a cos 2t (1 + cos 2t) — 2a sin 2t-sin 2t 15
dy : .
I = -2b sin 2t (1 — cos 2t) + 2b cos 2t-sin 2t 1
d_y} _ 2bcos 2t-sin 2t = 2b sin 2t (1 — cos 2t) b 1 1
dx Ji_T ~ 2acos 2t (1+ cos 2t) — 2a sin 2t -sin 2t t_g_ 2
4 T4
d dy 3ax’
12. y2=ax3+b:>2—y=3axz.'.—y=—ax— 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
) x? x? t A B
13. Letx=t.. 47— =— 3 = = + 1
XT+x°=-2 X" -DE"+2) @t-D(t+2) t-1 t+2
. 1 2
Solving for A and B to get, A = 3 B= 3 1
2
X e 1 2¢ 1 1. |x=1] V2 | x
——dx = — dx + = dx=—1lo +—tan —+C 1+1
J'x4+xz—2 3'[x2—1 3Ix2+2 6 gx+l 3 2
65/1/C Q3)
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14.

15.

16.
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. T
A .2 A s1n2(—xj A )
LetI = I . Sn X dx,AlsoIz.[ 2 dX=J-LX.dX 1
Osmx+cosx Osin(n—x]+c0s(n—xj 0cosx+smx
2 2
- i
Adding to get, 2l = | ——— dx=—4 | —————dx —+1
) SinX +cosx 2 0cos(x—A) 2
A %
1 1 oL T\
=2 = — sec(x—%)dx=—logsec(x——)+tan(x——j 1
7l 7 i v
2= 5 {oaly 41| e 31
=1=—F 10g‘f+1‘—log‘f—1‘ or ! !
2\/_ J_ f 1 2
OR
3/2 12 3/2 |
Jlxcosnxldx: Ixcosnxdx—jxcosnxdx 1—
0 0 /2 2
) 1/2 ) 32
_{x51nnx+cosnx} _{x51nnx+cosnx} ll
T o T i 2
1 1 3 1 5 1
== === 1
2T [ 2 2m) 2°Wm T
2 3 2 5 2
j(3X+1) 4—3x — 2x2 dx =—Zj(—4x—3)\/4—3x—2x dx—ZI 4 —3x —2x% dx 1
1 2% _5 Ja Y 3y
=——(4—3X—2X)2——\/§j - —(x+—j dx I +1
2 4 4 4

2
=——(4 3-2x )/ 5\/7 dx+3 4l (x+§j +ﬂ-sin_1(4x+3j +C
\}16 4) 32 Ja1

:_—(4 3x - 2x2)% - {4“3\/ 41( ( - j}+c :

The differential equation can be re-written as:

- 1 1
ﬂ:" y,puty VX, d—y—V+Xﬂ -+ 3
dx X+y dx dx 2 2
ooyex v 1Hv 2dv=ldx 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—
IVZ+2V Ix ) 8 gxroe 2

.. Solution of the differential equation is:
1 1
—log y_ ﬂ—l = log C—log x or, y* + 2xy — x> =C? —
2 2 x 2

)

0B365 - Question Bank Software




17.

18.

19.
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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

(x+a)’+(y-a?=a%ack

= x>+y +2ax-2ay+a’=0

’

X+yy
y -1

Differentiate w.r.t. “x”, 2x + 2yy’ + 2a —2ay’ =0 = a =

*. The differential equation is:
x+yy ) x+yw Y (x+yy )
X+ oo y— 22 | _ / yy
y -1 y =1 y =1
I+ ’ 2 2 ’ 2
| XYY | Xty | _[X+yY
y/_l y/_l y/_l

1

1

.- .- - . T .
sin~! x +sin 1(l—x)zcos X = sin I(I—X):E—ZSID X

—~]_x= sin(g—zsin—lxj:n—x:cos(2sin—1x):>1—x=1—2sin2(sin—1x)

= 1-x=1-2x

1
2
OR

Solving we get, x =0 or x =

. 1 X h
From the equation: cos =~ — = O —COs

Ly
a b

X - X A . . -
—ZCOS[(X—COS 11) = —ZCOSOC'COS(COS l%j-FSlII(X'SlIl(COS 1%)
a a

b
2 2
X -cosol . X )
= — = Y + sin O l—y—2 = ——=cos0o =sin ¢ _y_2
a b b a b

y
b
Squaring both sides,
2
= (i_ycosocj = |sina, f1-L
b b2
2 2
-2 cosa+ s = sin’ o
a a b

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

then the system of equations is:

10x 12y

100 T 100 = 2% 5x+6y=140000}
=

12x 10y o[ 6x+5y=135000

100 100

®)

0B365 - Question Bank Software
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let A >0
AA=le s
. AX=B

Al = — 11; A~

- Solutionis X = A™'B :{

QB365 - Question Bank Software

1

-11

S

65/1/C

140000
135000

N
y

1 |5 -6]140000
-11]-6 5 || 135000

}:

10000
15000

-~ x =10000, y =15000, ... Amount invested = 25000

Value: caring elders

SECTION C

12x

5x

10010
x,y=0

Subject to —— +ﬂ
100 100

0

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

>12=>3x +y 2300

A2V S 10 x4y 2240

Correct Graph

Value of Z at corners of the unbounded region ABC:

Corner
A (0,300)

C(240,0)

Value of Z
32400
B(30,210) %1980 (Minimum)
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

21.

1 4
P = Probability of a bad orange = 3 q=1l-p=

.. Probability distribution is:

5

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

N | =

N | =

X

0

~

P(X):

4C0(

4

5

T

256
625

4Cl

4c4(

| —
-~
~

2
DN | =
(9)]
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Mean (1) = XX .P(X) = Ox§§§+1x256+2x %6 +3x% 16 +4 !

X =
625 625 625 625
Variance (6°) = Xx>.P(x) - [Zx.P(x)]?

=0

256 1x256 4x96 9x16 16 N 16
X=—+ + + +—- =—
625 625 625 625 625 \5

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

[(2420)i+B+A)j+ @ +30k]-(2i + j+3k) —26=0
= 44+4A+3+A+12490-26=0 = k:%
. . » T~ 11x
Foot of perpendicular is Q| 3i + 5 j+ Ek

let P’(ai + bj+ ck) be the image of P in the plane then Q is mid point of PP’

a+2> b+3~r c+4- » T~ Als
i+ j+ k[=Q|3i+—-j+—k
o2 552 ) o i Ty

= =3, —"=L,"""=— = a=db=4c=7 ~P@i+4j+7k)
2 2 2 2 2
7\ ny [
Perpendicular distance of P from plane = PQ = (2—3)2+(3—5] +(4—?j = 5

Commutative: For any elements a, b e A

a*b=a+b+ab=Db+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+e+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=b*a=e¢e

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

Asa#-1,b= 1:—_21 e A. Hence every element of A is invertible

7)
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24. Correct Figure 1

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 2
= E-ZY(H‘ \/r2+x2) = %{2yr+2(x+y)r}:>x: gr y2 1
yo—r
Then,
) 4r2y
P(Perimeter of AABC) = 2x + 4y = -+ 4y 1
y -1
AP —ar2(:2 + 2 1
—:M+4and£=0:>y:\/§r 1+ =
dy (y2 —1?)? dy 2
d’p atyey’ vor) 63 1
2 = = Py
dy y=r (y2 —r2)3 r 2
. Perimeter is least iff y = 3r and least perimeter is
2 2
P=4y+ ézlr y2=4\/§r+4r \?r=6\/§r 1
y -1 2r
OR
A let ABC be the right triangle with ZB = 90°
N\ ZACB = 0, AC = y, BC = x, x 4 y = k (constant)
) 1 1 1
2 >C C. A (Area of triange) = £ BC. AB 25. X \/y2 -x? 15
1 1 1
letz=A= - x> (y* =x)=—-x* {(k=x)" -x*)=— (K - 2kx)
4 4 4
dz 1 2 2 dz k 2k
— = —(2xk“" —-6kx“)and —=0=>x=—,y=k —x=—
. =1 ( ) ™ 3y 3 1+1
2 2
dz =l(2k2—12kx)} S 1
dX2 k 4 x:E 2 2
=3 3
3
. k
. z and area of AABC is max at x = 3
and, cosG=§:£.i:l:>6=E 1
y 32k 2 3
65/1/C 8)
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25. Point of intersection of y2 = 4x and x* = 4y are (0, 0) and (4, 4);
i (4.4)
Jﬂ ¥ =4 ié/‘ Correct Graph
4
4z
® R 4 x2
2| 5=t are (OAQBO) = | (2f _TJ dx
(' 0
P { ‘ 5 XAt 3 4
T e 8 dh X
1 -3 12
0
32 _16_16
-3 3 3
4
OPQAO) = Tidx —Lx3 _16
area ( =15 12 3
0 0
4
4 2
y 1 3 16
— _— d = — = —
area (OBQRO) i Cdy="—y ] 5
Hence the areas of the three regions are equal.
26. 1 1 1
1+cos A 1+cosB l+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

cos® A +cos A (cosB—cos A)(cos B+cos A+1) (cosC—cosA)(cosC+cosA+1)

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

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

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

Expand along R,
< (cos B-cos A) (cos C—-cos A) (cosC—-cosB)=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
65/1/C )
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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 z 70
IAl=(5)-10)+1(-10)=-5
co-factors of the matrix A are:
Chi=5 Cy=-1 C=-I
C12:O; C22:—3 C32:2
C13 :—10; C23 :4, C33 =—1
5 -1 -1
-A—l—iAd'A—i 0 -3 2
A=A
-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=8,2=8
z -10 4 -1]||70 8
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