Long Answer Questions-I-C (PYQ)

[4 Marks]
Ql. lfx=acosO+bsinBandy=asin0®-b cos 0, then show that

od'y  dy _
VYoo~ = TY=0

AnNs.

Given, x = 2acos 8 + bsin 6
= & __gsinf+ bcosh (1)
=

Also, y = asin 6 - b cos 0

y . .2
20 =acosf+bsind sed 1)
d - @1 bsin 6
d @ _ acos@ibsin
& T [From (i) and (if)]
dy  acosfibsing dy =z
i dx  beos® asinf =2 e “'(”I)

Differentiating again with respect to x, we get

d’y A R

dx2 y'.’

d* d
= 222 —y+ may

dx?
= 2d—2y—a:d—y+ =}
y dxz dx y_

0.2 Ify=Pe“+er‘,thenshowthat% — (a+b)%+aby:0

Ans.



Given, y = Pe™ + Qe

On differentiating with respect to x, we have
% — Pae™ + Qbe™

Again, differentiating with respect to x, we have
dy

= Pa2e?* + Qb? eb*

Now, LHS = £ (a+b) + aby
= PrPe™ + Qb*e™ - (a+ b) (Pae™ + Qbeb") + ab (Pe™ + e’”‘)
= Pie™ + Qb*e™ - Pi?e™ - Pabe™ - Qabe™ — Qb*e™ + Pabe™ + Qabe™
- 0 = RHS

03, If y = sin (log x), then prove that m2% + % +y=0.

AnNsS.

Given, y = sin (log x)

= %:cos(logz)xézw
— z[-sin(logz)x%] cos.(log .z} ~cos (log z) - sin (log z)
Again, == = - -

2
Now, LHS = :c2-:—x¥ +:L'% +y

z?{cos (logz) - sin (log z)} zcos (logz)
- - X =
z

+sin (logz)

=~ cos (log x) - sin (log x) + cos (log x) + sin (log x) = 0 = RHS

o0a If y=log [z + /22 + 1], then prove that (m2+1)§,’ +m%



AnNs.

Given, y = log [z + /2% +1]

Differentating with respect to x, we get

s ey 1 g |y 25 = i, i
dx  zi4/z241 2¢/72 41 (T+y/2241)x /2211
dy 1

= —_—
dx VIl

dy 1,9 3/2 z
— = (z°+1) 2z i
2 ﬂ_ T
=i +1)dx2— =
2 d’y y
= ( +1)E+ZDE—O

sin 2 then show that (1 — :z:“")dxi =

Q.5. By ==

Ans.



sin!z
V1 z?

Given, y =

Differentiating with respect to x, we get

T R sin! z. —2=
dy - V1 - 22 /1 - 22 _ Lixy p
dx i) > =

Again differentiating with respect to x, we get

% (1 zz).(z.% ly) H(14xy ).2z

= @ 1-z2f

d%y dy (14xy).2z
= (1—m2).g=m.a+y+l—§f

d* d d : .
= (1= m2).ﬁ = za" +y+2zay lusing ()]

= (1- 1:2)% - 3:1:%— y=0

06 If y= €* (sin x + cos x), then show that % = 2% +2y=0
Ans.
Given, y = €' (sin x + cos X)

% =e* (cos ¢ —sin z )+ (‘sinz +cosx).e”
= % — 2¢* cosz
= % =2¢e* cos
— % =2 (—€*sin z +cos z.€e*

=~ 2¢"sin x+ 2¢' cos x = ~ 2¢" sin x - 2¢" cos x + 4e* cos x

Now, = —2e* (sin ¢ +cosz)+ 2. (2e* cos z) = —2y+2%

d*y dy



If y = cosec™! x, x> 1, then show that z(z* — 1)%32’ + (22 — 1)% =0

Q.7.
Ans.

y= cosec™! x

Differentiating with respect to x, we get

(=%

Y —1

dax /221

Again differentiating with respect to x, we get

z\/22-1.0+14 . ol +y/x2-1
d2y { 2;;:2—1 }
o 22 (z2-1)

d% 224221

~ ax? - z2(z2-1). /221
9 d%y 2221 2 _dy

d? d
z(m2—1)§y+(21:2—1)ay =0

_ 2,21
vz2-1.22(z2-1)

If y = sin™! x show that (1—:1:2)‘1—23._{ = =
Q.8. &
Ans.



y=sin"' x

Differentiating with respect to x, we get

o R |
d
= \/1—3:2%:1

Again differentiating with respect to x, we get

_2ﬁ 21)((22)
\/1 zdx2+dx 2 123—0

If y = 3 cos (log x) + 4 sin (log x), show that

2‘“’+m +y=0.
Q.0.

AnNsS.

Given, y = 3 cos (log x) + 4 sin (log x)

Differentiating with respect to x, we get

3sin (log z) 4cos (logz)
T c T

&l

= y1==[—3sin (logz)+4cos (logz)

Again differentiating with respect to x, we get

d%y z['amgl%x) ez {:'“) ],/ 3sin (log z )14 cos (log z)]
B =

3cos (logz) 4sin (logz)i3sin (logz)i4cos (logz)
d’y sin (logz) Tcos (logz)

2 72

&



sin (logx) 7 cos (log z)
z2

= Y2 =
Now, LHS = Xy, + xy; + ¥

9 sin (logz) Tcos (logz)
(==

) +2x +[—3sin (logz)+4cos (logz)] + 3 cos (log x) + 4 sin (log

X)
= - sin (log x) - 7 cos (log x) ~ 3 sin (log x) + 4 cos (log x)+ 3 cos (log x) + 4 sin (log x)
=0 =RHS
Q.10.
2 . = a’z 4’y d’y
Ifx=a(cost+tsint)and y=a (sint-tcost),0<t< 7, find == i —-and ="

AnNsS.

Given, x = a (cos t + tsin t')

Differentiating both sides with respect to ¢, we get

& —qa(—sint+tcost+sint)
dx _
5 —atcost (1)

Differentiating again with respect to , we get

d T
a2

=a(—tsint +cost)=a(cost—tsint)
Again, y = a (sin £ - tcos {)

Differentiating with respect to , we get

dy

5 —@a(cost+tsin t— cost) (1)



dy .
= -d—t-_atsmt

Differentiating again with respect to t we get

zcly a(tcost+sin t)
Now, :i :j : [from (i) and (if)]
> @ Em
= % =tan ¢

Differentiating again with respect to x, we get

d’y 2 1 sec’t - :
K‘sec ; dx = sec? t. v = [lrom (1)]
_ osecS t
T at

Hence ‘;t =a(cost—tsint)

dzy _ osecd t
dx2 7 at

d?
and d—y =a(tcos t+sint)and

If z =a(cost+log tan ),y = a sin¢, then find izyand 2.
Q.11. ot dx

AnNsS.



Given, z = a (cos ¢+ log tan %)

Differentiating with respect to £ we get

dx L 1 2 ¢t 1
a_a( sin t + 0 sec” 5 2)
2
=a{—smt+ - -
2sm3.cosi
1-sin® ¢ 2
g_—.a.( = )=a“‘."”
dt sin ¢ sin ¢
y=asin t

Differentiating with respect to £ we get

d%  sec't sin ¢

3:a,.cost =N d—zy:——asint

dt de*

== mre — ey s

-:%' = sec? t.% —sec? ¢, X0 L
Hence, % = — a sin t and ==

Ifz=asintand y=a (cos t+log tan ), then find

Q.12.

AnNsS.

%—sec“ t.sin ¢

a

d

*y
dx?’



Given, x = asin t

Differentiating both sides with respect to t, we get
dx i
3 —acost (1)

Again, v y=a [cos t +log (tan %)]

Differentiating both sides with respect to ¢, we get

dy . 2 1 2 & 1
-d—t-—a, —smt+mi.sec 53
2
dy . 1
= a—a[—smt+smt]
d 1-sin?¢
= S _etlosed)
dt sin £
dy  acos?t -
= e ...(u)
dy dy/dt 255 dy g cos®t 1
dx  dx/dt dx sint a cos t
dy
E—COtt

Differentiating again with respect to x, we get

d2

[From (1) and (ii)]

o 2, dt
<2 — —cosec’ t. o
d’y 2 1 cosec? ¢
= E'—‘—COSGC t'acost= a cost
2
If = log [a:+ m2+a2], show that (a:2+a2)g +:c% = 0.
Q.13.

Ans.



Given y=log [z + /2% + a?]

dy 1 2z
= L1 14 =
dx  zy./22a? [ 22 2\/:1:2|a3‘|
- dy - Z4+/221a?
dx (zi\/zzmz)(,/zzlaz)
dy 1 ;
= — = ) 3
dx /72 | a2 ()

Differentiating again with respect to x, we get

2
d—g:—%(zz+a2)%.2m: -
(z21a2)2
. =
dx®* (z2 +a?).4/z% 1a?
dy
= (2 +a,2)dxz — —z:mz
2
= (24 az)g +m.% =0 [from (i)]
. d?
If x= acos® B and y = asin’ 6, then find the value of ;gat 6 =%.
Q.14.

AnNsS.



Give

3
n, x=acos 0

Differentiating both sides with respect to 6, we get

Also,

% — —3a cos® f.sin O

y = asin’0

Differentiating both sides with respect to 6, we get

Q.15.

Ans.

d .
ﬁf — 3a sin? 0. cos @

Ay B ay _ 3asin?@.cos 0
ax: = dofy, ~ 3a cos? 0.sin 0
dy__
P _ .2 d0
*dx
- —sec? @
" —3acos?@.sin @
o ¥ 4
= 5 8eC 0. cosec 0
‘129 1 4 ™
= e
B P N s e
R = a
If y = 55 th that 4
y = x, then prove o

1
y

. (i)



Given, y = x"
Taking logarithm on both sides, we get
log y = x.log x

Differentiating both sides, we get

e %% — wé + logx
= % =y(1l+logz) (1)

Again differentiating both sides, we get

d? dy
E‘; =y.% + (1 +log:1r:).a

'E'E |From (i)]

Q.16.

Ans.

s e 1 d’y dy .
If y=z°log (-;), then prove that By = 2+ + 3z =0.



The given differential equation is y = z° log (é)

dy: . . 2,3 .3 1
= =ik wlog(;)
= xﬂ=—x3+3y

dx

Again differentiating with respect to x

dy 9 d’y 2 dy
d’y dy 2
=S P Qe 433 =10

Hence proved.

If y = (X+ 1+x2) , then show that

017 (1+x2)g+m% = n?y

Ans.



n
Given y = (:v R T :1:2)

Differentiating with respect to x, we get

dy P
= E—n(x+\/1+:1:)" { 2_1+$2

dy e 5 1+z2
= = =n(z++1+22p" (\/1+_:c2

— dy n(z+4/1+z2 )"
dx V1+a?
—~ 9F__ oy
dx Vi+z?
dy
= 2 L =
- o= =Y

Again differentiating with respect to x, we get

2dy 10 .
VA IS o 8 +2\/_ N

1422

= (1+x2)%+x.%— 1+x2g§

dy dy ny
= (1+:1:2)E +z= =n.4/1+22% —

= (1+:c2)—+a: —nly

}
)



