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21. We have x:L_LZ ndyzlil;2

Putting t = tan® in both the equations, we get

_1—tan?@
———————=co0s20 !
" 1+tan2@ 0

2tan0
and y=———=5sin20 L1
y 1+tan?0 (i)

Differentiating (i) and (ii), we get

=-2sin20 and d_y =2c0s20
do

o
dy
Therefore, dy 48 _ cos26 S
dx dx  sin20
40

22. (a) Let the direction cosines of the line be [, m, n.
Then, [=c0s90°=0

NG

1
m = cos60° = — and #n = cos30° = —.
2 2

143

So, direction cosines are <0, 5,7 >

OR
22. (b) Here, P(2,1,0) and Q(1, -2, 3)

S0, PQ = J1-2)* +(-2-1)° +(3-0)’

= f1+9+9 =19

Thus, the direction cosines of the line j oining two points
-2 -2-13-0

AN RN it

are <

23. We have,

y=cx+E ..(1)
C

Differentiating with respect to x, we get dy _ c

dx
dy + 4 el [Puttingd—yzc:|
Y dy c dx
dx
dy a S
- (2,9 _ [Using (i)]
dx dy
dx
Hence, y=cx +2 is a solution of the differential
c
equation xd_y+ £
dx dy/dx

24. (a) We have, LH.L. (at x = 4)

x
= lim f(x)= lim +a=-1+a

x—4 x—4" lx - |

RH.L. (atx=4)
11mf(x)—11m +b=1+b
x—4" x—4" |x - |

andf(4)=a+b

Since, f (x) is continuous at x = 4.
-l+a=a+b=b=-1

andl+b=a+b

= @1 =4I
Thus, f (x) is continuous at x =4 ifa=1and b = -
OR
24. (b) We have, LH.L. (at x =5)
= limi f(x) = limﬁ (Bx—-8)=7
x—5 x—=5
and RH.L. (at x =5)
hm f(x) = hm (2k)
X%S XA)S
=2k and f(5)=

Since, f(x) is continuous at x = 5.

lim f(x) = 11m f(x)=f(5)
x5 x—57
= 7=2k
k=’
2

@



o inx+2
25. LetlI= # 27. (a) Wehave, f(x)= M
0 (x* +4)(x" +9) sinx + cosx
U em 1 N (acosx —2sinx)(sinx + cosx)
== j 5 dx — 5 x) = —(asinx +2cosx)(cosx —sinx)
0 0 x)=
> x"+4 (x"+9) (sinx + cos x)?
- . , _ —2sin? x +acos? x +asin? x —2cos? x
_1 [l tan ™! f:l _ [l tan ™! f:l (sinx + cos x)?
5 L 2 2 0 3 3 0 _ a—2
) (sinx + cos x)?
11({1 w 1 . . .
=3 (5 ST 0) - (5 5T 0)] For, f (x) to be strictly increasing for all values of x,
B = f/x)>0 =>a-2>0 > a>2
- l(E _ E) - (. (sinx + cosx)* > 0)
54 6/ 60 OR
26. Let the monthly income of Aryan be ¥ 3x and that ~ 27. (b) f(x) = logx
of Babban be I 4x. A
, logx 1 1-logx
Also, let monthly expenditure of Aryan beZ 5yand that =f'(x)= ——+—5=——>
X X X

of Babban be X 7y.

According to question,

f (x) is strictly increasing if f “(x) > 0

. ..l-logx

3x - 5y = 15000 i, if — 8% 50

4x -7y =15000 ie,ifl -logx>0iflogx<1lie,ifx<e
These equations can be written as AX = B Also, f(x) is defined for x > 0

|:3 _5:| [x] |:15000:| .~ f(x) is increasing on (0, e)
where, A= ,X=| |[,B=
’ 4 -7 15000 2
’ 28. (a) Let = J X ix
(ax +b)*

3 5
|A|=‘4 _7‘:(_21+20):_1¢0 Putax+b=t = dx=ldt

a
ThusT Al exist[s. So, systeni 1of equations has a unique ' 1 b)? 4 _L J~ L+ z _2b it
solution and given by X=A"" B s I= —3J‘ 2 t 3 2t
a
Now, adj(A) = 4 3 :a_3 t—T—Zblogt +C
' 7 _5 1 b?
A= adiA) =—lax+b- —2blog(ax+b) |+C
| A l 4 -3 a ax+b
OR
7 —5|[15000 in2
X=A"'B= _ sin2x
'\ |:4 _3:||:15000:| 28, (0) Letd ‘[az sin® x +b* cos” x =
X 30000 Let a® sin’x + b’cos’x =t = (a® —b*)sin 2x dx =dt
:> =
y |~ 15000 : ) |
Izﬁ-’.—dt =ﬁ10g|t|+c
= x=30000 and y = 15000 (a”=b")"t (a”—b7)
i = = 1
So, monthly income of Aryan = 3 x 30000 = 390000 = 1=— 1 log| 2 sin? x4+ 5 cos? x| L
Monthly income of Babban = 4 x 30000 = Z120000 (a”=b7)

©



29. Let the equation of line passing through (2, 1, 3)
and perpendicular to the lines

—1 -2 —
X =y =Z 3andi=l=£be

1 2 3 -3 2 5

x=2 y-1 z-3 (i)

l m n
Since, line (i) is L to given lines.

I.1+m-2+n-3=0

and/-(-3)+m-2+n-5=0

I m n
ey = =
10-6 —-9-5 2+6

I m n

2 7 4
Equation of the required line is
x—=2 y-1 z-3
2 -7 4
Also its vector equation is

r= (2§+}'+312)+ M2§—7}'+41Ac).

30. (a) Given, 3=2i—j+3kandb=i+3]+2k

~.>

Now, Gxb=

3

—_— DN =
—
N W >

=(-2-9)i—(4-3)j+(6+1)k =-11i—j+7k

|axb|= (-1 + (472 =V171=319

Also, |d|=+/2 +(-1)> +3* =414
and |b|=v1® +32+2? =14

Let O be the angle between 4 and b.

Then,sin9=|(i><lj|= W19 -2 19
allel (ia)ha) 14
OR

30. (b) Let o be the position vector of point P(1, 2, 3)
G=i+ 2}' +3k
Given line in vector form is

F=6§+7}+7I§+X(3f+2}—212)

G=6i+7j+7k and b=3i+2j—2k
Now, 6.—d =—5i—5j—4k ,|6.—a* =66

(6—d)-b=-15-10+8=-17,|b|=/9+4+4 =17

2
=17
Required distance =, |66 — [—:I =7 units

V17

31. Let E = the event of A speaking the truth and
F = the event of B speaking the truth

Then, P(E)=6—O= 3 M P(F)=2=i

100 5 100 10
Required probability = P (A and B contradicting
each other)
=P(EF or EF)=P(EF)+ P(EF)
=P(E)-P(F)+P(E)- P(F)

[ E and F are independent events]

=P(E) - [1-P(F)] + [1 - P(E)] - P(F)

3 9 3Y 9 21 42

5 10 5/)10 50 100
Thus, A and B are likely to contradict each other in 42%
cases.

32. (a) Here,f: A — Bisgivenby f(x)= x‘;,
x_

where A=R-{2}and B=R - {1}

Letf(xl) =f(x2)

where x;, x, € A (i.e., x; #2,x, #2)

xl—l_xz—l

X, -2 x,-2 = =1 (%-2)=(x-2) (- 1)

= XX, - 2X X+ 2=xX, - X - 2%, + 2

= -2x,-x,=-Xx —2x, = x, =x, = fis one-one.
Letye B=R-{l}ie,y€ Randy#1

such that flx) = y

4 X1 =y (x-2)y=x-1
x=2

e xy-2y=x-1x(y-1)=2y-1
o x=2271

=5
s flx) =y when x=2y_11 € A(asyz1)
y—

Hence, fis onto.
Thus, fis one-one and onto.

G



OR

32. (b) Given relation is R = {(a, b): a < b*}
Reflexivity: Let a € real numbers.
aRa=a<a’

butifa<1,thena ¢ @

1 , 1 11
For example,a= - =a" = —so,— ¢ —
2 4 2 4

Hence, R is not reflexive.
Symmetricity : aRb = a < b’
But then b < a” is not true R
. aRb ,4 bRa
For example,a=2,b=5
then 2 < 5% but 5 < 2% is not true.
Hence, R is not symmetric.
Transitivity : Let a, b, ce R
Considering aRb and bRc
aRb = a<b*and bRc =b<=a<c" % aRc
For example, ifa=2;b=-3,c=1
aRb=2<9;bRc = -3<1;aRc= 2 <1 isnot true.

Hence, R is not transitive

33. (a)

2004 D (0, 200)
12x+ 15y = 1360
1

e
\ANGE (160,0)
12‘0\41”%

5x+2y=400 5x+4y =640

o b

The shaded region DQPE represents the feasible region
of the given LPP.

The corner points of the feasible region are
D(0, 200), Q(32, 120), P(80, 60) and E(160, 0)

The values of the objective function at these points are :

Corner Points Value of Z = 12000x + 15000y
D(0, 200) 3000000

Q(32, 120) 2184000

P(80, 60) 1860000 (Minimum)

E(160, 0) 1920000

From the table, we can observe that 1860000 is the
minimum value of Z at P(80, 60). Since the region
is unbounded we have to check that the inequality
12000x + 15000y < 1860000 in open half plane
has any point in common or not. Since it has no
point in common. So, minimum value of Z is at
P(80, 60) and the minimum value of Z is 1860000.

OR

33. (b) The feasible region (shaded) is shown in the
figure.

We can observe that the feasible region is unbounded.
We now evaluate Z at the corner points.

Corner Points Value of Z = - 50x + 20y
(0,5) 100

(0,3) 60

(1,0) -50

(6,0) -300 (Minimum)

From this table, we find that — 300 is the smallest value
of Z at the corner point (6, 0).

Here, the feasible region is unbounded. Therefore, -
300 may or may not be the minimum value of Z. To
check, we graph the inequality - 50x + 20y < - 300
i.e., — 5x + 2y < - 30 and check whether the resulting
open half plane has points in common with feasible
region or not. If it has common points, then -300 will
not be the minimum value of Z. Otherwise, — 300 will
be the minimum value of Z. As observe from figure, it
has common points. Therefore, Z = - 50x + 20y has no

minimum value subject to the given constraints.

(®)



34. Wehave, y* dx + (x* - xy +y*) dy=0

y__ -y

:> —_—
dx  x* —xy+y2

This is a homogeneous differential equation.

Puty=vx
dy dv
= —=v+x—,weget
dx dx
V+x—= s = il
dx  x? —yx? +2%° 1—-v+v?
dv —y? —y—3
= X— = Z—V = xﬂ: V-V
dx 1-v+v dx 1-—v+?
1-v+v 1
> dv =——dx
v(1+v7) x

Integrating both sides, we get

2
J- 1ty dv—'[ 4 dv=—jldx
v(1+v?) v(1+v?) x

1 1 1
= J;dv _‘[1+v2 dv = —J‘;dx

= log |v| - tan"'v = —log |x| + log C

_ tan” Ly

vx
— =e

VX

= log =tan’'v =

tan_l(y/x)

= y=Ce is the required solution.

3

2
35. Let I:J|xcos7tx|dx
0

1

xcosmtx 3 O0<x<—

XCOSTX | = 2
3

—XCOSTx; —<x<—
2 )

A

o I=

O — | =

2
(xcos Tx)dx — J(x cosTx)dx
1
2

3
2

1
XSINTTX  COSTIX |2 XSINTTX  COSTIX

= = 4 T
s F T |1

(E eI

36. Let B, R, Yand G denote the events that ball drawn
is blue, red, yellow and green respectively.

12 8 10 5
- P(B)=17, P(R) =, P(Y) = and P(G)=~
(@) P(GA B)=P(B).P(G|B)

125 6
3534 119
(if) (RN Y) = P(Y).P(R| Y)

108 8
T35 34 119

(iii)(a) Let E = event of drawing a first red ball and
F = event of drawing a second red ball

8 7
Here, P(E) = —and P(F)=—
35 34

8 7 4
P(FNE) = E)P(F| B)= -~ o=
OR
PG S 12
(iii)(b) P(Y N G) = P(G).(Y'| G) = 5 3111

37. (i) The coordinates of A are (2, 2).

PV.of A = 2i+2j
Here, (5, 3) are the coordinates of B.

PV.of B = 5i+3]
(ii) The coordinates of C are (6, 5).

PV.of C = 6i+5]
Here, (9, 8) are the coordinates of D.

PV.of D= 9i+8]
(iii) (a) P.V. of B= 5i+3j and P.V. of C= 6i+5]

BC=(6-5)i+(5-3)j=i+2]

OR

(iii) (b) Since P.V. of A = 2i+2j,P.V. of D=9i+8j

AD=(9-2)i+(8-2)j=7i+6j

|AD[ =72 +62 =49+36=85=> | AD|=+/85 units
38. (i) Let A be the 2 x 3 matrix representing the
annual sales of products in two markets.

X y z
10000 2000 18000 | Market I

A=
6000 20000 8000 |Market IT
Let B be the column matrix representing the sale price
of each unit of products x, y, z.

(5



2.5 . Total cost in each market is given by
B=|1.5
Now, reyerdug = sale price X number of items sold [10000 2000 18000]

2.5 6000 20000 8000

10000 2000 18000
| 6000 20000 8000

20000+ 2000+ 9000 31000
12000 +20000+ 4000 | | 36000

Now, Profit matrix = Revenue matrix - Cost matrix

25000+ 3000 +18000] [46000:|

B »15000+30000+8000 53000
Therefore, the revenue collected from Market

I=3 46000 46000 31000 15000
(ii) Let C be the column matrix representing cost price 53000 | | 36000 | [17000
of each unit of products x, y, z.
2 Therefore, the gross profit from both the markets
Then, C=| 1

0.5 =% 15000 + T 17000 = T 32000
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