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

SECTIONA

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

2 5) (3131 2
2 4) |12 o)Jl-1 =1

No. of possible matrices = 3*

or 81

2(24 +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-(41—-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_4225_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
-3

0,

1_7§j
3773

Co-ordinate of required point (
Angle, which line makes with xz plane:
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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 s Ly
Ve Ve e
A 3~ 4 - A 4
d, = ——j—-—k or dy=—j+-=k
2 5] 2 J 5 j
i j ok
alxaz =14 -2 —2|=41+32)-24k
0 -6 -8
Area of parallelogram = ‘dl X dz‘ J404 or 24101 sq. units

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

1 2
P = Probability of getting a no. >4 = 3:4= I-p =3
X 5 4 3 -3
b Lo]o21 2 (2)2.1 4 ] 8
) 3 3379 3) 37 27 =7
Expected amount he wins = ZXP(X):E 8 12 2%
3 9 27 27
= ?Qor?Zl
9
OR

E, = Event that all balls are white,
E2 = Event that 3 balls are white and 1 ball is non white
E3 = 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;) = 3
32 1 21 1
P(A/El) = 1, P(A/EZ) = Z.EZE’ P(A/ES) - Z§=g
3
PEA =TS /? s
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11.

12.

13.
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lety=u+v,u=x""*

log u = sin x.log x = j—u = x*nx. {cos x.log x + 2 X}

d .
log v = cos x.log (sin X) = d—V = (sin x)
X

d_y d_u_’_ﬁzxsinx‘
dx dx dx

65/1/C

, V.= (sin x)*%*

X X

8% {cos x-cotx — sin x -log(sin x)}

sin X . , . .
{cos x-log x + —} + (sin x)“***{cos x - cot x —sin x -log(sin x)}
X

OR

dy  —2sin (log x) ;. 3cos (logx)

dX X

X _ 5
= s 2 sin (log

X

x) + 3 cos (log x), differentiate w.r.t ‘x’

d2y +ﬂ _ —2cos (log x) ~ 3sin (log x)

= X—

dx?  dx X X
d? d 2
s X2—32]+X—y:—y = X2H+Xﬂ+y :0
dx dx dx?  dx
dx ) )
E = 2a cos 2t (1 + cos 2t) — 2a sin 2t-sin 2t
dy . .
I = -2b sin 2t (1 — cos 2t) + 2b cos 2t-sin 2t

dx | ™ 2acos2t(d
4

d
Y=ad +b= 2y~
dx

d_y} _ 2bcos 2t-sin 2t — 2b sin 2t (1 — cos 2t)
T
t=

b
+ cos 2t) — 2a sin 2t-sin 2t l _ a

n
4

X2

y

dy
dx

|

= 3ax? ..

dy 3a 4
Slope of tangent at (2, 3) = — =—-—=2a
(2.3) 3

dx ?

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

X2

x2 t A B

Let x2 =1t ..

Solving for A and B to get, A =

2

1
o =5l

= = = +
xF+x2-2 T K- (xP+2) (t=D(+2) t—-1 t+2

1p-2

373
21 dx+3j 21 dx=1logx‘1+£tan‘li+c
x“ =1 39x°+2 6 X +1 J2
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A .2 A sinz(n—x) A )
LetlI = J.,SILdX,Alsolzj. 2 dxzj-LX'dx
Osmx+cosx Osin(n—x]+cos(n—xj 0cosx+smx
2 2
[t o]
Adding to get, 2l = | —————dx=— | —————dx
) SinXx +cosx 2 0 cos (x — )
% %
T T
=21 = ec (x dx = loglsec| x —= |+ tan| x — =
I(/)\/Eg(x4) (XJO
= 21 T{log\\/iﬂ\—bg‘x/_—l\}
1
=1=— 10gf+1 —logf—l or
R R e
OR
3/2 /2 3/2
'[Ixcosnxldx — Ixcosnxdx—jxcosnxdx
0 0 /2

) 12 i 3/2
X S1n TTX COS TTX X S1n TTX COS TTX
T L 0 T L 12

j(3x+1) 4_3x —2x2 dx = —%j(—4x—3)\/4—3x—2x2 dx—%j 4 —3x —2x?% dx
1 2% 5 Jar Y 32
=——(4—3x—2x)2——x/zj - —(x+—j dx
2 4 4 4

2
=——(4 3-2x )/ 5\/7 dx+3 |4l (x+§j +ﬂ-sin_l(4x+3j +C
\}16 4 32 J41

:__(4 3x— 2x2)5 {4x+3\/— 41f ( . j}+c

The differential equation can be re-written as:

ﬂ=x_y,puty VX, d—y—V+Xﬂ

dx X+y dx dx

:>V+Xﬂ—1 V:> Ity 2dV=ldX
dx 1+v 1-2v—v X

integrating we get
J- 2V +2
V242V -

.. Solution of the differential equation is:

=—IldX=%logIV2+2V—1I=—logx+logC
X

1
—log y_2 ﬂ—l‘ = logC—logxor,y2+2xy—x2=C2

2 X
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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+y )
X+ oo y— 22 | _ / yy
y -1 y —1 y =1
/+ ’ 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

:>1_X::mntg—zgn*xj:>1—x=ax(zmn4xy31—x=1—2mn%mn4x)

= 1-x=1-2x>

1
2
OR

Solving we get, x =0 or x =

. 1 X _
From the equation: cos =~ — = O —COS

1y
a b

X - X — . . -
—ZCOS[(X—COS llj = —ZCOSOC'COS[COS l%j-FSlIl(X'SlH(COS 1%)
a a

b
2 2
X -cosol . X .
= — = y +sin o 1—y—2 = ——=cos0o =sin ¢ _y_2
a b b a b

y
b
Squaring both sides,
2 2
3(§_ycosocj “sina =Y
b b2
2 2
22 ol i a
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[ 7 6x+5y=135000

100 ' 100

®)
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etaz | Olx=
AA=le 57T
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x],  _[ 140000
y | 135000

~ AX=B
PRI B 1
S N
Solution is X = A-'B X 1 | 5 -6]/140000 10000
S t = = =— = i
oHon s y| =11|=6 5 |[135000| | 15000 "
-~ x =10000, y =15000, ... Amount invested =3 25000
Value: caring elders 1
SECTION C
Let x kg of fertilizer A be used
and y kg of fertilizer B be used
then the linear programming problem is:
Fer Minimise cost: z = 10x + 8y 1
Subject to 12—X+ﬂ212:>3x+y2300 2
100 100
X LY S mx 4y 2240
o 100 100
o) x,y=20
\ N o—
“ _:?::_‘ \ 249w 3co
2 N 3 =AYy = 240
. uedes P Fyziag, 1
b Correct Graph 15
Value of Z at corners of the unbounded region ABC:
Corner Value of Z 1
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. Hence, minimum cost = ¥ 1980 at x = 30 and y = 210 5
21. Let X = Number of bad oranges out of 4 drawn =0, 1, 2, 3, 4 1
. 1 4 1
P = Probability of a bad orange = 5 q=1l-p= 3 5
.. Probability distribution is:
X 0 1 2 3 4
4 3 2 2 2 4
als) =5 | osls) |5 el )] el
PX):|"Col=| =—=| 'C,=| = GCl=| |= Cl=1||= Cyl| = 2—
X) °(5j 625 'sls 2\5) \s 5) 5 e
_ 26 _ % _ 16 _
625 625 - 625 - 625
65/1/C (6)
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Mean (1) = XX .P(X) = Ox§§§+1x256+2x %6 +3X 16 +4 !

X =
625 625 625 625
Variance (6°) = £x>.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) + M(2i + 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 31+5 ]+?k

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~ 114
i+ j+ k{=Q|3i+—-j+—k
o e g el Jie g

= =3,—"=—,""=— = a=4,b=4,c=7 -~ P@4i+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, be 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+b+c+bc+ ab+ ac + abc
(@a*b)*c=(a+b+ab) *c=a+ b+ 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
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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(r+‘\/r2+x2) = %{2yr+2(x+y)r}:>x: gr y2 1
yo—r
Then,
) 4r2y
P(Perimeter of AABC) = 2x + 4y = -+ 4y 1
yo -1
AP —ar2(:2 + 2 1
dy (y2 —1?)? dy 2
612_P B 4r2y(2y2 + 6r2) _ 63 >0 1
> - =
dy y=r (yz—r2)3 r 2
. Perimeter is least iff y = J3r and least perimeter is
2 2
P=dy+ ‘2” 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 + y = k (constant)
e 1 1 1
& ==y C. A (Area of triange) = 5 BC. AB :5. X \/y2 —x? 15
1 1 1
let z=A2= —x* (y? =x)=—x* {(k=x)* =x}}=— (’K* = 2kx*) 1
4 4 4
dz 1 2 2 dz k 2k
— = —(2xk“" —-6kx“)and —=0=>x=—,y=k —x=—
" 4( ) ™ 3y 3 1+1
2 2
a7z - l(21{"—121@;)} Y 1
dX2 k 4 x:E 2 2
=3 3
3
. k
*. z and area of AABC is max at x = 3
and, Cos(9=§:£.i:l:>6=E 1
y 32k 2 3

65/1/C 8)



65/1/C

25. Point of intersection of y2 = 4x and x* = 4y are (0, 0) and (4, 4);
¥ F )
&y V== 1 Correct Graph
~ 4_ e — -
® i 4
2
345*‘ i are (OAQBO) = | (2f —XT] dx
/s A 0
i S A 3 4
q0e) Pk A n_x
: - |3 12
0
32 _16_16
-3 3 3
4
OPQAO) = }idx L] 1o
area ( =17 12 3
0 0
4
4 2
y 1 3 16
— _— d = — = —
area (OBQRO) = |*-dy=—"y ] S
0 0
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)(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
< (cos B-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—-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
Al=(5)-10)+1(-10)=-5
co-factors of the matrix A are:
Chi=5 Cy=-1 CG=-I
C]ZZO; C22:—3 C32:2
C13 :—10; C23 :4, C33 =—1
5 -1 -1
-A—l—LAd'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
=1y :—g 0 -3 2||60|=|8|..x=5y=8,z2=8
z -10 4 -1]||70 8

(10)
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