Solutions to RSPL/1

(a),
(b), 47 = |AP=(-4)=16
(a),
(¢), If continuous 1irr(1) fix) =A0)
= lim .kx =2
x—0 sin3x
= k lim .3x 2
3 x-0sin3x
- % x1=2=k=6
(o),

Py ’
(a), Differential equation is (—) =x
de
So, m=3,n=2
S 3n-m=6-3=3
(c), Asfor(1,-2),3x—y<4is false.
(a), Diagonals of a rhombus are perpendicular.
2

2 1 1 1 X
b dx = —|tan =
(), I\ it L
= l[tan_ll—tan_IO]:E
2 8

(d), For non singular matrix |4| # 0

= ’i 3 £0=>-6-3kz20=k#-2
(a), 3p+2q =p+6q
= P =29
2x 4
=12
(©), 3 5
= 22 -12 = 12
= ¥ =12=x=+2/3

(b), A.Adj4| =4’ =64 = |4] =4
(d), Forindependent events

P(A A B) = P(A)- P(B)

=0.6%x0.3=0.18
(a), y = flogxdx
= y =xlogx—x+C
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16.

17.

18.
19.
20.

21.

22,

23.

(@), y

= »
(b), a+b+c
= axb+bxb+cxb
= axb+0-bxc
= axb

sin x

1 / 2
1-x"y =1
1_x2: Xy

oy oY O O
X
Sy

X
Sy

(b), DR’Sare2-0,3-1,4-6,ie.2,2,—20r1,1,-1

(d), Ais false, but R is true.
(d), Ais false, but R is true.

tan™! ‘tan:J!T7t = tan_l[—l]
= tan'1=-=
4
OR
Let forx ,x, e R— {1}
ﬂxl) :ﬂxz)
N o,
x -1 x,—1
= XXy =X = XX, — X, =X =X,
As fx)) = fix,) = x, =x,. Hence injective.
Let radius of circular wave at any time ¢ be r.
dr
— = 0.7cm/s
dt
A =
dA dr
= — = 2mr—-
dt dt
= 2nr x 0.7
dA
= — = l4nr
dt
d—A] = 14n x7
dt r="17
= 9.8 cm%/s
= 9.8 x 2—72cm2/s =30.8 cm*/s
a+2c is perpendicular to 3
= (a+2¢) b =0
N (7.7)+2(2.3) = 0
= p-4-4)+2(5p+4) =0
= p-8+10p+8 =0
= 1lp =0=p=0
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24,

25.

26.

27.

OR
(/) Components of vector a=6f— 8] +12k or 6, -8, 12.
(ify DR’sare6,—8,120r3,—4,6
. Dividing by v¥9+16 +36 = V61

- DC’S are — ,i,i
Je1 Vo1 V61

y — A+ Be ™

y, = A-€*-7+Be ™ (-7)
= y, = 74e’" ~TBe™
Again,

L, = TA4-¢’*-7-71Be (1)
= 494¢™ + 49Be "
= 49(4e™ + Be ™)
= V, =49 =y,-49=0
If orthogonal, then

(1Bla+lalb) (B1a—-1alb)=

= 1b|%(a-a)~|a|*(B-b) =0
= b12a)?~|a|?|b|? =0, true

Hence, |b|a+|a|b and |b|a —| a| b are orthogonal vectors.

. 1 1
Consider ——dx = | ——dx
f«/x2+x+l f <x+l>2+é
2 4
= log <x+%>+v X x+1 ‘ +C
S: getting a six
P = £ PO=2
P(4) = P(1)+ P(3) + P(5) +...
= P(8) + [PS)’P(S) + [PS)]".P(8) + ..
_ L (¢ (sY 1
4,g+&)_g+&) Lo
1 1
_ __6 _6
s 25 T
1‘(3) 36
P(B) = P(2) + P(4) + P(6) + ...

P(S) P(S) + [POTP(S) + [PO)I’P(S) + ...

51 531<5)51
66(6)6 6/ 6
S

5
36 5

36
) e
6
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OR

X : Number of defective bulbs

X can take values 0, 1, 2

6
_ GG 1x6x5x4 _ 5 _ 10
P0) = 8 - 14 98
(oA 8x7x6 14 28
24 6
_ GX°G 2ax15x6 _ 15
P(1) = g = ==
G, 8xTx6 28
2 6
C,x°C,
PQ) = f; 1_1x6x6 _ 3
G, 8x7x6 28
.. Probability distribution table and table for mean:
X PX) X PX)
10
0 8 0
Nt 15
28 28
3 6
2 28 28
2% | 2_3
28 28 4
3
Mean = =
ean =~
28. Letl= f S_Vl-x (i)
3/ x+/11-x
. b b
Using propertyff(x)dx :ff(a+b—x)dx
7= fs y11-(11-x) e
3 V11— x+/11-(11-x)
s Jx
= = | ——=——dx ...(i0)
L JI-x+V/x

Adding (i) and (if), we get

20 = le.dx:[x]§:8—3
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29.

OR

—(2x+1) - 2x+1

-1

|
N|=-

) 3
Con51derf1|2x+l|dx

1
X 3
_ _Lz (2x+l)dx+f_% (2x + 1) dx

1
= (Px) 2 (P 4x) 1
2

_ _<%_%>+(1—1)+(9+3)_<%_%>

I

|
+
(e}
+
—
\S]
+

Consider equation, tan y.seczx dx + tan x.seczy dy=0

2 2
sec’x secy _
= tanx tany d =0
2 2
sec’x secy _
= anx dx + tany dy =C
= log|tan x| + log|tany| = C
= logltan x- tan y| = C, C is constant of integration.
= tan x- tany = e =4 (constant)
OR
, . dy
Consider equation xa = y(logy—logx+1)
dy _ y(, ¥
= E = ;(10g;+ 1
dy dv
Let =W =>—=vtx —
Y d d
dv
v+x— = v(logv+1
o logv+l)
= v+)cﬂ = vlogv+v
dx
= )cﬂ = vlogv
dx
dv dx
= = -
f vlogv f X
= log|log v| = log|x| +log C
= log [log v| = log|Cx]|
= logv = Cx
= 1og% = (Cx, Cis constant of integration.
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30. Plotting the constraints x > 0, y > 0, 2x + y < 50, x + 2y < 40,

31.

AY

X . X
b 50 60
\ A%
2x+ y =50
We notice shaded portion is feasible solution, points for maximum Z are (25, 0), (20, 10), (0, 20)
Points Z=x+y Values
(25, 0) 2540 25
(20, 10) 20+10 30 <«— Maximum
(0, 20) 0+20 20
Z is maximum for (20, 10), i.e. x =20,y =10
32
—x"—x+
Consider f—s 21 dx = f—i dx ¥oxoxtl
X —x'—x+1 x-D*x+1) =x*(x—1)-1(x—-1)
= (=D =D = (= D+ 1)
i — + Bz+ ¢ (D)
x-D*x+1) *-1 x-1* &G+
= 1 = Ax—1D(x+1)+Bx+1)+ Clx— 1)
= 1 = AX* - 1)+ Bx+1)+ C(x*-2x+1)
= 1 =x*A+C)+x(B-2C0)+(-4+B+C)
Comparing coefficients, we get
A+C=0=>4=-C
B-2C =0=>B=2C
“A+B+C = 1:c+zc+c:1:c:%
1 1 1
A=-——B=—,C=—
875 C77
From (i)

1 1 1 1 1 1 1
—  dx = —= dx +— dx +— dx
f(x—l)z(x+l) 4) x -1 +2f(x—l)2 +4fx+l

1
= ——log|x—1]-
Jloglx—1]

1 1
+—loglx+ 1|+ C
21y aoer
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32. Eliminating y from x* + y* =32 and x = y, we get x =4

Area = f:xdx + LNEV 32 — x% dx

4 4/2
2] 232 m 2 4 Bt X
*12 2
2 /32,
) <&_°>+<4ﬁx0+165m11 _(3/32-16 +16sin” =
2 2 2 V2

8+16x = _2x4—-16x L
2 4

81 — 41 = 47 sq units

33. For reflexive: Let for (a, b)) €4 x 4
(a, b) R (a, b) = a+ b = b + a, true. Hence, reflexive.
For symmetric: Let for (a, b), (c, d) e A X 4
(@ b)R(c,dy=>a+d=b+c
=c+b=d+a= (c,d) R (a, b). Hence, symmetric.
For transitive: Let for (a, b), (¢, d), (e, ) € A x A4
= (a,b) R(c, d)and (c, d) R (e, f)
= atd=b+candc+f=d+e
> atd+tct+f=b+tc+d+e
= a+f=b+e = (a, b) R (e, f). Hence, R is transitive
As R is reflexive, symmetric and transitive. Hence, R is an equivalence relation.
If (a, b) € equivalent class [(1, 3)] then (a, b) R(1, 3)
= a+3=b+1
S 1L 3)] =11, 3), (2, 4), 3, 5), (4, 6)}

OR

Given f: R~ {0} — R — {0}, defined by fix) = .

For one-one: Let for x, y € R — {0}, (domain),
- 1_1

f& =10 = =

= x =y. Hence, one-one.

For onto: Let y € R — {0} (co-domain), then there must exists x € R — {0} (domain), such that

J&) =y
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34.

= % =y=>x= %, hence for y € R, there exists unique % € R — {0}.

Hence, onto.

If domain is replaced by N then for y (< 0) € R — {0} we must have x € Nsuch that y =f(x) >y = %

1

=>x= > <0 ¢ N. So, result is not true if domain is replaced by N.

Let Q(ai + Bj +vk) be image of P(2i — j — k) in the line.

PQi -] -k

»

A

General point on line is

AR

PR

If PR is perpendicular to the line then
1) +3BA+2)+2021 - 1)
= A+OA+6+41-2

= 141 + 4

From (i) foot of perpendicular R is

-
Also R is mid point of PQ
-
From (ii) and (iii), we get
2+a
2
= o
= o
. 10,9+ 292
s —i+=j— =k
mage is — ==

Mathematics—I12

R
e

>

= Q27+ j-2k)+ M +3] +2k)

O(af +Bj + vk)

Q+0)7+(1+30)] +(=2+20)k

Q+A=2) +(1+30+1)]+(2+20+ )k

M +(BA+2)] + (A -1k

0
0

0=>7A+2=0= A==

5 (2

(i)

...(ii)

...(iii)
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3s.

OR

x—1_Yy+1l _z-0 x+1_ V=2 z-2
= and = =
3 1 5 1 0

Given lines are

o= G- )+r@i+37+h)
and F o= (4 + 2420+ u(5i+))
Here, ;1 = f—f,a:2f+3j‘+l€
and ay= —i+2j+2k, by =5i+]
ay—a = - +2j+2k—i+]=-20+3j+2%
I L A
byxb,=12 3 1|=-i+5-13k
51 0
20 + 3] +2k) - (-1 + 5] — 13k
Shortest distance = ( / ) ( J )
V1+25+169
2+15-26 9 .
= |77 |= units
V195 J195
Lines are not intersecting as shortest distance is not zero.
i
X
2 3 10 1 4
Matrix equation is |4 —6 5 3= 1
6 9 =20 2
1
.Z_
= AX = B

Solution is X = 47'B

2 3 10
=14 6 5
6 9 -20

= 2(120 — 45) —3(-80 — 30) + 10(36 + 36)

= 150 + 330 + 720 = 1200 = 0. Hence A" exists.

Cofactors of elements of |4| are

4, = 75, 4,, =110, A,=T2
A, = 150, A, =-100, A,,=0
A, = 75, A, =30, Ay =24

(75 110 72]

adj4 = [150 -100 0

| 75 30 24

(75 150  75]

= [110 -100 30

| 72 0 24
X 75 150 75
A= ——[110 —100 30
120014, 0 24
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)16 C[7s 1s0 7sqpe
From (i), —| = ——[110 =100 30 ||1
T 1200 72 0 24112
.;_
x
| 300+ 150 +150
| = —L 1440-100 + 60
y 1200
1 288+0 —48
.;_
2
1 600 )
= ——|400| = |~
1200 240 3
1
.5_
. i1 _ 11 _11_1
X 2’y 3z 5
= x=2,y=3,z=5
36. ()
rm rm
xm xm
|€&—— 2rm ——]
2x+2r+mr = 10
= 2x+2+mr =10 ..(D)
(@) Aread = x(2r)+ %nrz
= 10— @+ mp] + o o
4= 10r—(2+7t)r2+%7tr2
(iii) dd _ 10-2Q2 + n)r + mr
dr

For critical point, ad _ 0
dr

= 10-2Q2+m)yr+mnr =0
= 10—-4r —2nr+mr =0
10
10-(4+ =0=r=
= 4 +mnyr r =
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OR

2
(iii) a4 =-2Q2+m)+n<0forr= 10
ar* 4+m

_ 10 . .
Hence for » = ——— m area is maximum
+

10

From (i), 2x+(2+m)- =10
4+m
102 + 20—
N e = 10 10C+m _ 40+10m - 20~ 10m
4+ 7 4+m
= 2x = 20
4+n
10
= =
* 4+m m
37. () OA=y-r,AB=x,0B=r
= U
= y2—2yr+r2+x2 =/
= X = Zyr—y2
(ii) V= %nxzy
_ 1 2
= 3w@r-y)

v = Laan?-y?

3
(ii) Z—Z = %n(4r:v -3y
For critical value, v _ 0
dy
= 4ry-3* =0
= y =020
OR
rad

(i) % n(dr — 6y) <0 for y = %

dy2

_ 4r . .
Hence for y = R volume of cone is maximum.

38. P(4)= % P(B) = %,P(C) - %
P(i)= 1. P(B)= 2, PO = ¢

6] P(exactly two will solve) = P(ABZ’ or ABC or AB (@]

11,4 1.2 1 1 1 1 _ 44241 _ 7
2 3 5 2 3 5 2 35 30 30
(ii) P(problem is solved) = 1 — P(none solves)
=1-P(BC)
:1_lxzxi:1_i:£
2 3 5 15 15
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