ALLEN MATHEMATICS
SOLUTION (SET-2)
Section - A

A
©
A
©
(B)
©
©
(D)
©
©
X

1

neither symmetric nor skew-symmetric

e A o

— e e e
BPW DD =2

an increasing function
OR
1
15. zero
OR
2
16. k=0

17. %[ﬂn 17-(n5]

18. log[x +sinx|+C
OR

19. g—x+3log|(x+1)|+C

20. 2and 4

Section - B
21. tan’!(x—1)+tan'x +tan”! (x + 1) =tan"'3x

= tan!'(x—1)+tan' (x + 1) =tan'3x — tan"'x

2 2
= tan”! [ - 2] = tan”' ( - 2] (. tan”' x +tan! y= tan ! Xty )
2-x 1+3x 1F Xy

= 2x(1 +3x?)=(2-x%)2x
= 2x[4x2-1]=0

1
= x=0 and XZiE
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ALLEN MATHEMATICS
OR

Givenset A={1,2,3,...... 9}
Let (x, y) € A x A which is related the (2, 5)

by given relation.
x,y)R(2,5) = xt5=y+2

= 1+5=4+2,2+5=5+2,3+5=6+2,........
Hence equivalence class of [(2, 5)] = {(1, 4), (2, 5), (3,6), (4,7), (5, 8), (6, 9)}.

22, Lety=tan" 1k41+x —

J Putting x = tan0, then

_1[sec9—lj _1(1—0056)
y = tan =tan -
tan O sin©

0

2 sin2 )
= y=tan
2 sm cos —

23. Given, 3—)‘5 = -5 cm/ min

and ﬂ:4 cm / min
dt

Area, A =xy
dA dy dx
= — +y—
dt dt dt
=8 x4+ 6x(-5)

= (32— 30) cm?/min

=2 cm?/min
24. We know that the four points A, B, C and D are coplanar if the three vectors ﬁ, AC and AD are coplanar,
ie.if [ AB,AC,AD]=0
Now AB=—(j+k)—(41+5)+k)=—4i—6j—2k
AC =(31+9j+4k)—(4i+5]+k) =—i+4j+3k

_—

and AD:4(—1+3+1A<)—(4f+53+1A<):—Sf—j+3f<

4 -6 -2
Thus [AB,AC,AD]=|-1 4 3|=0
8 -1 3

Hence A, B, C and D are coplanar.
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25.

26.

MATHEMATICS

OR
Let the required vector be 1
T =M(2d-b+30)
= A[2i+2j+2k—4i+2j-3k+3i—6]+3k]
= AM[i-2]+2k]
As |f| =6
=121 +4+4)=6 = |1[x3=6
= A==£2
Hence, the required vector be & 2 (1 - 23 + 21A<)

x+2 y+1 z-3
3 2 2

=\

Any point on the line will be
(BA 2,2\ 1,2\ +3)

Given that

JOL=2-1P +(2L—1-3) +(2h+3-3)* =5

= 9AZ_18L+9+4A2 —16A +16 + 402 =25
= 17A2-341=0
= A-20=0 = 1L=0,2

Hence the points are (-2, —1, 3) or (4, 3, 7)
Let E : Obtaining sum 8 on die

F : Red die resulted in a number less than 4.
L E=1{(2,6),(3,5),4,4), (5, 3), (6,2)}
=nE)=5

F={(1,1),(1,2),(1,3),(2,1),(2,2),(2.3),(3,1),(3,2),(3,3),(4,1),(4,2),(4,3),(5,1),(5,2),(5.3),(6,1),(6,2).(6,3)}

= n(F)=18
= ENF={(53),(62)
~nENF)=2
Hence, P(F)= 13 = 1
36 2

and P(EmF)zizi

36 18
.. Required probability
= P(E/F)

_P(ENF) 1/18 1
P(F) 1/2 9
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ALLEN MATHEMATICS
Section - C

27. f:R, >[4,
Now, f(x)=x%+4
=  fisinvertible = f is one-one and onto
For one-one : Let x,,x, € R,

We have, f(x,) = f(x,)
= x2t+t4=x72+4
or (X, tx)(X;—X%,)=0
= X, =X, XX, 20
Now, f(x)) =f(x)) = X, =X,
=  fis one-one function

Foronto:Lety=f(x):x=f1y) ... (1)
= y=x’t+4
or x=.y-4eR_ ... (2)
If y-4>0,
then y=>4

=  Range of function = [4, )

and Codomain = [4, )

Hence, Range = Codomain

=  f is onto function

Now, f is one-one and onto = f is invertible
From equations (1) and (2), we have

iy =y—4

28. x=acos’0 ;y = asin’0

dx ) ) .
= —=3acos O(-sin®) ... 1
m ( ) (1)
and d_g =3asin’Ocos® ... (ii)
(i1) / (1) gives
= 2
ﬂ _ 3asin 2Gco‘sﬁ  tan0
dx —3acos 0Osin®
2
= d—}; =—sec’ O x 46
dx dx
d’y N 1 .
or —==-— 0 x from eq. (i
dx? 5e¢ —3acos’0sin® [ q- (W]
d? 1
- (8-
dx 3a.cos” 0.sin O
2
or [ d_;zzj _ 1 _ 32
dx 27a

OR
412 ¢ o




MATHEMATICS

ALLEN
y
(ax +b)ex =x
yix _ X 1
= € -5 (1)
y

29.

or = [Iog x —log(ax + b)] (Taking log both sides)

Differentiate w.r.t. X,

dy
'&_y_l a
x? X ax+b
dy
N ax Y ax+b-ax
x?  x(ax+bh)
or  xW oy DX
dx (ax+Db)
From equation (1), we have
dy /
X—-y=bhe™ .. 2
oY )

Differentiate w.r.t. X,

dy ]
y/x et A

d’y dy dy be [X'dx Y
X—Z+———== >

dx= dx dx X

From equation (2), we have

(5l

Given differential equation is x> jy =y?+ 2xy

dy _ y’ 42Xy

= - 2
dx X

This is homogeneous differential equation, Put y = vx

dy v dv
dx dx
= v+xﬁ=w :>V+XQ:V2+2V
dx X dx
xg=v2+v de =d—X
X V' +vVv X
d
Now, A %
v(v+1) X
1 A B
Let =—+

v(v+l) v v+l
| =AW+ 1)+Bv
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ALLEN MATHEMATICS
Put v=0,-1
1=A+0 = A=1
1=0+B(-1) = B=-1

J- _[ (- l)dV dx

v+1

log|v| —log|v + 1| = log|x| + logc

log = log|cx|
v+1

v
v+1

Putting the value of v, we get

X<

=X =
1 X+y

=CX

X<
+

y=cex(x+y)

Whenx=1,y=1 .. C:%

1
= —x(xt
y 2( y)
2 XZ
30. Letl=[——dx . (1)
S 1+5

b b
Using property J. fx)dx = I f(a+b—x)dx, we have

From equations (1) and (2), we have
2
= I x*dx
-2

2
= 2I= 2_[ x*dx [~ x?is even function]

2
Izjx2dx=1(x3)§ Loy
) 3 3

31. Let X denotes number of red cards in a draw of two cards
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32.

MATHEMATICS

26
P(X = 0) = P(No red cards) =—2 = ig x ii _ 12052
X

2

*C x*C; _26x26x2_26

P(X=1)=P (one red card and 1 non red card) =

2C, 52x51
26
C 25
P(X =2) =P (two red cards) = —2 =——
== == c, 102
The probability distribution of X is

X 0 1 2
P(X) | 25/102 | 26/51 | 25/102

< 25 26 25 26
= Mean of X =E(X) = : =0 x4+ 1 xZZ 42 x =22
e &) ;X‘p(x') 102 51 102 51
Now, E(X?) = fop(xi)zoz ><£+12 ><§+22 x£=§+&=7_6
P 102 51 102 51 51 51
. 2
=  Variance of XZE(XZ)—[E(X)P:Z—?—l:S_?

OR
Let E, = Two headed Coin
E, = Biased coin that comes up heads (75%)
E, = Biased coin that comes up tails (40 %)
and E = Head comes up
We have P(E,) = P(E,) = P(E,) = %

AR ARAARE S

By Baye's Theorem,
o5)- ]
E P(El)XP(%1)+P(Ez)xp(%2)+P(E3)xP(%3)

%xl
(g x1)+(1= 2]+ (15 <3s)

Let quantity of food A =X units and quantity of food B =y units

_20
47

We make the following table from the given data :

Types | Quantity | Vitamins | Minerals | Calories | Cost
A X 200 1 40 5
B y 100 2 40 4

Required L.P.P. is :

Minimize Z = 5x + 4y

subject to constraints
200x + 100y > 4000
x+2y2>50

51

ﬂ =
102
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ALLEN MATHEMATICS

40x + 40y > 1400
X,y=0 y
Now plot the straight lines on the graph

and find the corner points of feasible region.
Corner points of feasible region are
A(0, 40), B(5, 30), C(20, 15), D(50, 0)

Now evaluate Z at the corner points
Corner Points | Z =5x+4y
A(0,40) 160
B(5,30) 145 )
C(20,15) 160 A (500
D(50,0) 250 X < ; ~
v y X+2y=50

K
40x+40y=1400

200x+100y=4000

"+ 5x + 4y < 145 has no points in common with the feasible region;

Thus, the minimum value of Z is 145 attained at the point (5, 30)
.. Least costis Rs.145 atx =5, y =30

Section - D
2 -3 5
33. A=|3 2 -4
1 1 =2

A|=2(—4+4)+3(-6+4)+5B3-2)=0-6+5=—1=0, A is non-singular matrix so A" exist.
Now, A =0,A,=2,A,=1
Ay =-LA,=9A,=-5
A, =2,A,=23,A,,=13
0 -1 2 0o 1 =2
A Tll(ade) =—[2 -9 23|=|-2 9 23| .. (1)
I -5 13 -1 5 -13

Now, the given system of equations can be written in the form of AX = B, where

2 3 5 X 11
A=|3 2 —4|,X=|y|and B=|-5
1 1 =2 z -3
The solution of the system of equations is given by X = A~'B.
X=A"B
X 0 1 2|11
= yl=|-2 9 -23||-5 [Using (1)]
z -1 5 -13||3
0-5+6
=|-22-45+69
-11-25+39
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ALLEN
1
=2
3
Hence,x=1,y=2,and z=3.
OR
1 2 3
LetA=|2 5 7
-2 -4 -5

In order to use elementary row transformation, we may write A = [A
1 2 3 1 0 0
2 5 7]1=|01 0]A
-2 4 -5 0 0 1
Applying R, - R, - 2R, R, — R, + 2R,
1 2 3 1 0 0
01 1I|=(-2 1 0]A
0 0 1 2 01

Applying R, > R, -R,,R; - R, —3R3
12 0] [-5 0 -3
01 0j=14 1 -1A
0 0 I] |2 0 1
Applying R, = R, — 2R,

1 0 0] [3 —=2 -1
01 0|=|4 1 -1]|A
00 1] [2 0 1
3 2 -1
Al=|4 1 -1
2 0 1

5 2 1
LineABis:yzEX—7; ng(y+7),lineBCis yzg(x+5):>x=3y—5

Line ACis;y=-4x+6; X=y—_6
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ALLEN MATHEMATICS

Required area = D (lineAB)dy} D (lineBC)dy + I (llneAC)dy}

-2 -2

- o] oo Lo

) o) s
g3

SRR

(29

1
=15-—= B3 square units.
2 2

35. LetR and h be the radius and height of the cone respectively and r be the radius of sphere.

The volume (V) of the cone is given by
[

V=—-nR’h
3

In A BCD

=(h—1)2+R2
r2 = h2 + 12 — 2hr + R?
R2 = 2hr — h? ..(0)

Now Volume of cone

V= %h(Zhr—hz) = g(thr—h3)

diff. w.r.t. h
YV T 302
dh 3
for maxima and minima (cji_\h/ =0
= h= ﬂ
3
d’V =«
and =—(4r —6h
dh? 3 ( )

10/12 ¢ o



ALLENR MATHEMATICS
d*Vv
dh?

< Oa‘thzﬂ
3
Vismaxathz%

. 1
=  Maximum volume of cone = g nR*h

w|la wla

(2hr — h? )h (from eq (i))

2h’r—h’)

513

Putting the value of h = 4r/3
7{ (4r)2 (4r)3

= —|2r| =] -| =
3 3 3

8
= — (Vol. of Sphere
> ( phere)

OR
F
—
Given; Radius of the sphere = R
Let 'h' be the height and 'x' be the diameter of the base of inscribed cylinder.
Then, h2 + x2 = (2R)2
= h2+x2=4R2 ....(1)

.. Volume of the cylinder (V)
=X [radius]2 x (height)

2
=V=nx [g) x h

Putting the value of x2' from (1) into (2); we get;

V= %nh(4R2 -~ hz):nR2h~%Tth3

On differentiating w.r.t 'h'; we get,

d_V = nR? —§nh2

dh 4

for maxima and minima

Putting — =0; = R2 = %hz

¢ o 11/12



ALLEN MATHEMATICS

athe 2ROV 8 [ﬁ]
J3'dn? 4 3
= —\/§TCR <0
. . 2R
= V is maximum at h = —
3
. 2R .
.. Maximum volume at h = — is :
3
2
V = lnEZ_Rj (4R2 — 4R }
4 \3 3
_ 7R (8R?)
23\ 3 )
= 4nR” sg.units
33
: . . 2R
Thus, volume of the cylinder is maximum when h = ﬁ

36. Equation of line passing through two given points (3, —4, —5) and (2, -3, 1) is given by :
x=3 y—(-4) z-(-5)

T 2.3 3-(4) 1-(=5)
X__13=y;4=225 ....... (1)
Now, equation of the plane passing through the points (1, 2, 3); (4, 2, —3) and (0, 4, 3) is given by :
x-1 y-2 z-3
= 4-1 2-2 -3-3]=0
0-1 4-2 3-3
x-1 y-2 z-3
= 3 0 -6 =0
-1 2 0

x-DO0+12)=(y=2)0-6)+(z-3)(6)=0
= 12x-12+6y—-12+6z—-18=0

= 12x+6y+6z-42=0

= 2x+y+z-7=0 ... (2)
from (1), we get

x-3 y+4 z+5
-1 1 6

= any point on the line is given by
x=-A+3;y=A-4;z=6AL-5
This must satisfy the equation of the plane from equation

A (say)

= 2(-At3)+A-4+6L-5-7=0
= 2A+A+6A+6-4-12=0

= 5X-10=0

= A=2

-

The point is given by
x=-"24+3;y=2-4;z=12-5
x=1; y=-2; z=7
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