NAVODAYA VIDYALAYA SAMITI
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ANS: Givenx=10(t—sint) = dr = 10(1 —cost)y=12(1 —cost) = v

dv _dv gy 12sint

de dt  dt 10(1—cosf)
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22,

—1 [cosx—sinx) _ -1 (1-tanx
tan (— =tan —_—
cosx+sinx 1+tanx

=tan~! (tan (g - x)) = % —x

23. | d d
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L = dalx - 2Ax - 1)
dx
d
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24.

[V1+ sin2xdx= [ /(sinx + cos x)2dx

[(sinx + cos x) dx = -cos x + sinx +C

25.

P2 e 2G b+ b-E+E-D=0
04+ 164+254+2G-b+b6-C+C-1=0
S04+2F-b4+B.E+E-3)=0

WHa-B+B-E+E-H=-50




OR
(a+Ab)-c=0
02 = AN+ (2% 2d0f + 3+ DK Giej+0k) =0

2=ANB +(2+2A N+ 3+ A =0
b—3i4+24+2i=0
BE=Ad=1F

d=8
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26.

Ejley4+yl+r=0

fley=—ml+x

{14y = y(1+x)

¥yl piy o yly

(x4+yHx=yl= —xy(x=y)

Xr)y= =X§i XS =)=y

Wl+x)= —1; ¥= -ﬁ | since, x = ¥]
d_:|l= o 1II.I-:'_I:I.-:'|¢|-:I|]

[ ia+up

dyF [}

dr [E & xhl

OR

: ey dr _ sinfjaey)
If san = x san fa + ¥}, prove that == = =—=
Sodutwn: We have,
simy = x 60 g = vh
niny

- win @+ ¥)
[nfferentratimg both sides with respoct 1oy, we gl
dx  sin(a + y)cosy = siny cosia + v}
.r:.- nFE 4 ¥
dr - sinfa + ¥ — ¥
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27.

2
; Letx +cos"x=1¢
1—sin2 1
—:xdx = I-
Y X+ CcosTY ¢

2 1 —sin 2x) dx =
= log|t|+C=log|x+cosx |+ C = (1 —sin 9x) dx = dt

?'ﬂ = (1 -2 cosxsinx)dx = dt 1

1

1

28.

The given differential equation
e*tany dx + (1 —e®)secvdy =10

= e"tany dx = (" = 1)sec’v dy
Separating the variables

e - secty dy
(rT=1) tany
On |1'||(:p:'|l|n[.I both sides we pet
j[., idx —_r":u”d’“ = logle® — 1| = logltany| + log |C]
OR

+ secix.y = tanx. ser"’.r wht-:'h isof the f:}rrn 2 =+ Py =@

H-m: P=sec’x Q= tanx.sec’x
Integrating factor (IF) = g/ P d¥ = pfsec’zrdr o gtanx
The solution of the linear differential equation is given by




v(LF)=[[Q.(I.F)]dx +C

=ye™* = [tanx.sec’xe'™F dx + L —{l)

Put tanx =t sec®x dx =dt

yelths = [refde+C = yelin¥ = ppl _ of 4
=y =9t - 1)+ C mye™ " =e"tanx - 1)+ C

29.

Subjecttox +2y < 403x +y 230, 4x+3y 260, x,y =20

\ \
Au sy 00 4
\\
war=e, \ | Comer Pts | Z=20x4 10y
‘ (15.0) 300
(40.0) $00
(4,18) 260
—. (6,12) 240

imam Value of Z 15 240 at (6,12)

30. | SOL:Given a=1-7]+7k , b=31-2]+ 2k
i i = = ixb
A Unit vector perpendicularto 3 and b = fi= LT
- I EK E Ik
dXb=|a, a; az|=[1 -7 7
by, b; b, 3 -2 2
=i(-14+14) =2 -21) + k(-2 + 21} =19] — 19k
[ixb|=(19)% + (19)% = 192
A Unit vector perpendicular to @ and b= fi= ﬁ= “:;::{—'—_f-
31 (i) P(A and B): A and 8) = A} B =03-06=0.18

(i) P{A and not B): PLA and not B) = PLA)- Plnot B)=03-04=0,12

{7ii) PA or B):
PlAor B)= FA) + PB)— FiAand B) =03 +06-0.18 =09 -0.18 =072

{iv] Pineither & nor B):
Pneither 4 nor B = Fnol A and not B = Mool A) - Pnst By =07 - 0.4 =028

OR

; B e S L
Pincither solves) = MA"Y x AR = z:anu:jl -

The probability that the problem is sched is | — Pneither solves),

Piproblem is solved) = | = _—: = %

Plexoctly one solves) = PLAVP B + PLEWA A = % +
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R
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32.

iz — &3 (by X byl
By X by
T m=f=]=k & m3+S5i+7k @ - 3, = 4+ 6] + 8k
by =7i-6l+k by=i-2+k
L | I z
I:,:lih_1=|1 6 1=H-6+2)=-7-1)+k(-14+6)=-4-6]~
1 =2 1
by % b;| = V16 + 36 + 64 = V116

sD = |15 - & (B X5 1|;|I+i.r+nE][ =41 — & - wk} |
Ihy % byl =1 i

-.l;ﬂ-q_uu.,l[ n.h-[u:p: u.[ =1e-da-bal _ 116
D= 1 I_WI =116 = 2va7

.'m
OR
Sol; Let P(1.2.1) be the given point and L be the foot of the perpendicular from P 1o the
given line AB {as shown in the Nigure above],
Letsput = =12 == A Then x = A+ 3,y =2 - Lz=3A+1

Let the coordinates of the point L be (A + 3,23 — 1,34 + 1).
Sor, direction ratios of PLare({d + 3 - 124 —-1-231+1- 1)l e., (4 + 2,21 — 3.34)
Direction ratios of the given line are 1,2 and 3, which is perpendicular to PL. Therefore, we
have,

Shortest Distance between the lines =

(A4+2)-1+(2A-3)-2434-3=0=14i=4=A=2)7
2 21 2 3 2 13
Th:n,l-l-i:;-l-ﬁ:T: 11-[:2(;]-1:-?;EII.-I-IIE(;}-I-IE?

i 3 IJJ

Therefore, coordinates of the point L are {T' -5 )

33.

=4 4 4JH—k_1
=T ¥ 3j1 =2 -2

s /-3 -1z 1

= =T4+l+8

s 448 4=E+li —d4=8s12
- il
|'5-3-2_"78%6-1 5+6-3

0D
=0 B0 .
0 0 8
[1 =1 1
If A=|1 -2 -2
: 1 3]
[-4 4 4]
!beuA'-%:-’ 13
Ls -l
{ 4 474]
e \ | ]
X=A"B==1-7 1 3|90
(5 5 al)
~16+36+4 (237 3]
X == -28+9+3==|-16{=|-2
{ 20-27-1) | -8} |-1]

34.




Required are _f_'z (H'ﬁ S i} dx

¥ 4

[—+E:.r——] —£+6x1—7'— jl3—12+ I

=lid+ 24— 16—3 + 1£— 2 = £7 sq uniis
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35.

=41 L SRR i i
x=1P{x+3 x=1I (r=1F x+3

Set s =1 1=+|=m+3.p==-1=m=n=%

Sotx == (=3P b | =] = 17 s [0 [ e O :_: "'";

Sozslir+ = A=W+ B4+ 0= =2 | = <34+ 30+ C
Subatitute the vabses of Band O
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Conibaning St niriults 8nd Bcding tha consiant of mtegration,

B k2 i '3 5 :
I:.-]I:'h:i.ﬂ#:thlt 1 I| 'rahl-r"jl"':.-
OR
ax
Foost x4 B sind x

Dt 1he numeraicr and denominaior by coss a
T 1
1 sect xdx
o 0+ Fanf x
Lot & = tan x, o du = sec” xdx. The limits of imtegration change from £ =01
u = i) = 0 and from x = % I.r.'lu=lu.r|£51='m-

)r P =EJ£ (aIhP + 12
|
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36

(1) Giv:nd-mt%: 'lEIIL'I:nrit:l:;lrrr“ﬁmu:éﬂr’

it 2 dr . . e 150
543 _I.l.‘_ 1.|:H:| ---:'rrz—|mp.'|!:-g— [Epe—
it r:r‘

Nm!. mﬁuflh:baﬁcus.! = mgri a.nd; =y lan—r

Therefore, rate of change in arca of base at radius = 5, is % = G0 em* /minute

fii) C:'-.--:nu-mﬂ- lmd h=7
LY Ak

Th:nu—-!rrzh —anrihr:nm:——- hZ. -~

=2 x7x9=126cc/min

37. Olet i, 150 R= L =L =00:.0,) € B =R isasymmetne relation.
(ipLet (I, 1.0 € R == L] |5 and Lei {({..0;) ER = L] 1
Slﬂ'ﬂ: I!j]l rz ﬂﬂd !1" !3,!."{1 = “I.-'IJ::I ER
Hence R s a transitnve relation.
(iniia) The setis {{ : [isalineof typey = 3x +¢,¢c € R}
bLail, . LieS=l, LL=2L1l,=[.1L)ES
= 5 is symimetne.
Ir‘:l”pt;] € .5'::"“ i I:I- and
Let{ls,l3) E5 mi, 1 I,
Iy Li; andl; Ll =L
=2{1,.13) Is not an element of 5.
5 15 nod & IIIH'E-HI\'-E rclun-:rn
38. | (a)A:CabB: MetroC: BikeD: ather.

E: Latearripel
P(E) = P(A). P(EJA) + P(E). P(EJB) + P{C). PLEJC) + P(D). (E/D)
31 11 114
TS AT T
P(B).P(E/B)  1/15

(BP(B/E) = P(E) 114;ﬁnu

= 40/114 = 20/57




