Exercise 2.7 (Solutions)rage o4
Calrculrus and Analyticr Geometry, MATHEMATICS 12

Question # 1

Find y, if
2 1
)y = 2xX =3x* +4x° +x-2 (i) y = (2x+5)2 (i) y = Vx+—»
Jx
Solution
(1) y = 2x° =3x" +4x +x-2
Diff. wr.t x
o i(2x5—3x4+zu3+x—2)
dx dx

= y = 2(5x*)-3(4x")+4(3x°) +1-0
= 10x" —12x" +12x* +1
Again diff. w.r.t x

b _ i(lox4—12x3+12x2+1)

dx dx
= y, =10(4x")-12(3x%)+12(2x) +0
= 40x° —36x> +24x  Ans.

(ii) y = (2x+5)§

Diff. w.r.t x
3
@ _ i(2x+5)2
dx dx
3
= v = 22045 L(2x15)
2 dx

= 2(20+5)2 (2) = 3(20+5):

Again diff. w.r.t x
dy, d

1
= 3% (2x+5)
dx dx
Sy o= 35 =y, =
? 2 ? 2x+5
i) v = x+—
Jx

>y = () +(x)
Diff. wr.t x
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dy d[ 1 _1} 1, -1 3
“©r 2 + 2 — - = 2 2
Do Ll (x) 0= -1
Again diff. w.r.t x
dy, 1 d[ -3 _g}
— = ——|(x) 2—(x
dx 2 dx ( ) ( )
1, 3 3, .3
f— = —| —— 24— 2
% = 3l +3md
1 1+3}_1{—x+3} oy = 30X
— 4l 3T Ty 5 2 5
4_ x? x? 4 x2 4x 2
Question # 2
Find y, if
() y = x2e™ Gi) y = ln(i};:;j
Solution
(i) y = xe’
Diff. w.r.t x
Q — ixze_x
dx dx
= y = xzie_)‘+e_’c—x2
dx dx
= x’e*(-1)+e " (2x)
= e_x(—x2+2x)
Again diff. w.r.t x
Dy _ ie_x(—x2+2x)
dx dx
d d

y, = e_x—(—xz+2x)+(—x2+2x)—e_x

dx dx
= ¢ (2x+2)+ (-1 +2x)e (1)

= e_x(—2x+ D § 3 — 2x)

= e_x(x2 —4x+ 2)

2x+3
. _
) d n(3x+2j
= y = In(2x+3)-In(3x+2)
Diff. w.r.t x
= D 4 2x13) - Lin(3r+2)
dx dx dx
1 1
= 2)— 3
=% = 55550
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= 2(2x+3)" -3(3x+2)"
Again diff. w.r.t x
Dy~ 9@ (9x43)" 234 (3¢ 42)"
dx dx dx

=y, = 2[—(2x+3)_2(2)}—3[—(3x+2)_2(3)}
4 9

T(2x13) (3xe2)

~4(3x+2)" +9(3x+2)’
(2x+3)° (3x+2)’

—4(9x% +12x+4) +9(4x> +12x+9)

(2x+3)2(3x+2)2
 —36x2 —48x—16+36x> +108x +81 60x + 65

> > = 2 y Ans.
(2x+3) (3x+2) (2x+3)" (3x+2)

=y, = Ans.

OR vy, =

(i) y = 1-x
1+ x
Diff. w.r.t x

1
@y _ i(l—_XT
dx dx\ 1+ x
By solving, you will get (differentiate here)
-1

S p— = —(1-2)2(14x)

(1-x)2(1+x)
Again diff. w.r.t x
4 = a0
—_— = ——|(1- I+x) 2
- = ——|U-x) 2(1+x)

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

_3
2

[SS][8]

D=
L98]

(Sl

dx dx
13 5 3001 3

= —(1-x) 2(—5(1+x) 2(l)j—(1+x) 2[—§(l—x) 2(—1)j
B 3 1
- 1 3 3 3

2(1-x)2(14+x)2  2(1+x)2(1-x)2
_ 3d-x)—0+x) _ 3—3x-1-x

2(1-xP(1+x)?  2(1-x)F(1+x)?

2—4x 1-2x

S
2

2(1-x)> (14 )
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Question # 3
Find y, if

2 3

() x*+y =a () -y = a (iii) x=acos@,y = asin@

(iv) x=at*,y=bt" V) X+ +2gx+2fH+¢=0
Solution

(1) )c2+y2 = a*
Diff. w.r.t x
d 2 d , dy
—(x"+ = —a = 2x+2y—=10
dx( 4 ) dx ydx
= 2yy, = —-2x = y = _2
y
Again diff. w.r.t x
S dy
o dfx) o o | ldx “dx
dx dx\ y y
X
y(D- (——j
y dy X
= B = - B .
y de Yy
2 2 2
g+ v +x
_ Y | _ y
y’ y
2 2
= | 2 +3yj Ans
b
2
OR vy - -4 X4y =4
2 3 *
(ii) X —y'=a
Diff. w.r.t x
d 3 3 d 3
—_ — = —a
dx( y) dx
3x2—3yzﬂ =0
dx
X2
= =3y'y = -3 = y= 7

Again diff. w.r.t x



dy _ d(x
dx dx\ y°
d d
yzd—(xz)—xzd—(yz)
= N = = 2\2 =
()
y2(2x)—x2(2ydyj
_ dx
= ;
2 2 X’
2xy" =2x"y| —
_ y(yzj dy _ x*
y4 dX yz
4 3 n 4
2xy2—2i 2xy’ —2x
_ y y
y' y'
—2x(x’ =y’
= ( 3 ) Ans.
y
—2x(d’
OR y, = g ) x%_ys 4
y
2a’x
= Y, = T
y
(111) x = acosfd , y = asinf
Dk X wrt & . Diff y wirt 6
— = a—cosf dy d .
do — = qg—=siné@
= —asinf dé 9
= acos
N A
dx asin @
Now by chain rule
dy _ dy do
dx dé dx
= acosf — = y, = —cotd
asiné 1
Now diff. y, w.r.t
Dy _ —icote
dx dx
=y, = +cosec2¢9ﬁ

dx
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= coseczﬁ.(— 1 ]
asin @
-1

= —
Y2 asin’ @
(iv) x=at’ , y=bt
Diff. x wrtt Diff. y w.r.t ¢
dx d ,
= = gt dy d, ,
dt dr — = B AE)
= 2of @ dr
_ 3
" | = 4bt
= — = —
dx 2at
Now by chain rule
dy _ dy dt
dx dt dx
1 2
= bt — = 3 = 2p
2at a
Now diff. y, w.r.t x
dx a dx a dt dx
2 2b
— = 2t = =~ 2
y2 a ( ) 2at yz 2
v) X +y +2gx+2fy+c=0

d(,, d
= —(x"+y +2gx+2f+c)=—(0
dy dy
= 2x+2y—+2g)+2f—+0=0

dx dx
dy
— (2y+2f)d—+(2x+2g) =0
X

= (2y+2f)@ = —(2x+2g)

d 2x+2 +
_y ( g) = yl — —x g

dx (2y+2f) y+f
Again diff. w.r.t x

ﬁ B _i X+g
dc  dx\y+f
d d
(v+ 1)+ g)=(x+8)-(y+ 1)
X dx
(y+£)

= Y = —
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(3+ )= (+) 2 ()’+f)—(x+g)(—x+g]

= — _ y+rf
2 2
(y+1) (y+ 1)
(y+f)2+(x+g)2 . i
_ v+ f _ v+ f) +(x+g) S
2 3 .
(y+1£) (y+£)
2 2 2 2
OR y, = Y A2+ +x3+2xg+g
(y+ 1)
(xz+yz+2gx+2j51+c)—c+f2+g2
(y+r)
_ 2 2
_ O=c+f tg Xty 4+ 2gx+2f+c=0
(y+f)
_ 2_ 2
=y, = cf_g Ans.
(y+f)
Question # 4
Find y, if
(i) y = sin3x (i) y = cos’x (iii) y = In(x*-9)
Solution
(1) y = sin3x
Diff. w.rt x
& i(sin3x)
dx dx
= y, = cos3x(3) = y, = 3cos3x
Again diff. w.r.t x
dy, d ; ;
—L =3 —cos3x = y, =3(-sin3x(3)) = y, = —9sin3x
dx dx
Again diff. w.r.t x
D _ _92 ginax
dx dx

= y; =—9cos3x(3) = y; = —27cos3x
Again diff. w.r.t x

dy,

=3 = —27icos3x = y, = —27(—sin3x (3))
dx dx

= |y, = 8lsin3x

(i) y = cos x
Diff wr.t x
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ﬂ = i(cos%)
dx dx

= g = 3(coszx)%cosx
= y= 3(cos’x)(-sinx)
= y = 3(1—sin2x)(—sinx) = y

Again diff. wr.t x

o = —3isinx+3isin3x
dx dx dx
=y, = — S Oein® -0 i v
2 dx
= ¥y, = —3003x+9(1—coszx)cosx

3
= —3cosx+9cosx—9cos’x =

Again diff. w.r.t x

@ = 6icosx—9icos3x
dx dx dx
= y, = 6(-sinx)—9(-3sinx+3sin’ x)

= —6sinx+27sinx—27sin’ x

Again diff. w.r.t x
% — 21isinx—27isin3x
dx dx dx

= —3sinx+3sin’ x

3
6cosx—9cos” x

i(COS3 x) =—3sinx+ 3sin’ x
dx

= 21sinx—27sin’ x

=y, = 21(cosx)—27(3sin2x)isinx

dx
= 2lcosx—81sin’ x(cosx) = 2lcosx—81(1-cos’x)(cosx)
= 2lcosx—8lcosx+8lcos’x = —60cosx+54cos’ x
Alternative:
y = cos’ x

" 3
Since cos3x = 4cos’ x—3cosx

1
= cos3x—3cosx = 4cos’x = cos’ x = Z(cos3x—3cosx)

Therefore
1
y = Z(COS 3x—3cosx)

Now diff. w.r.t x

= @ = l(ic053x—3icosxj
dx

dx dx

Do yourself
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(iii) y = In(x*-9)
= In[(x+3)(x-3)] = In(x+3)+In(x-3)

Diff. w.r.t x
b = iln(x+3)+iln()c—3)
dx dx dx
I S
* x+3 x-3

= (x+3)" +(x=3)"
Again diff w.r.t x
d

dy, d -1 -1
— = —(x+3) +—(x-3
dx dx(x ) dx(x )
= Y, = —()c+3)_2—(x—3)_2
Again diff. w.r.t x
Dy o a3y oy = 2(x43)  42(x=3)°
dx dx dx ‘
Again diff. w.r.t x
D~ 9 (x13)? 2L (xo3)”
dx dx dx
=y, = 2(B(x+3)")+2(-3(x-3)")
- _64+ _64:—6 14+ 14 Ans.
(x+3)  (x+3) (x+3) (x+3)
Question # 5
If x=sinf, y=sinmf, Show that (1—)c2))/2—)cy1 +m'y =0
Solution X = sinf...... 1), y = sinmb ....... (11)

From (i) @=sin"" x , putting in (ii)
y = sin(msin_lx)

Diff. w.r.t x
Q = isinm(sin_lx)
dx dx

= y = cos(msin” x)—msin"' x
dx
o 1
= cos(msm x)-m =
VI—x
= yVl-x"= mcos(msin_1 x)

Taking square on both sides.
y (1— xz) = m’ cos’ (msin_1 x)

= yf(l—xz): m’ (1—sin2(msin_1 x)) » cos’x=1-sin’x
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= ylz(l—x2): m’ (1—y2) From (i1)
Now again diff. w.r.t x
R (1=)= w2 (1-57)
dx ™ dx

d d d
= yfa(l—x2)+(1—x2)ay12: m* (O—Zyd—i

N

dy dy
2(=2x)+(1=x%)2y 2= — 2Py 22
O ™

—2)@/124—(1—)(2)2))1372 = —2m’yy,
2yl(—)cy1 +(1—x2)y2) = 2y1(—m2y)

— Xy, +(1—x2)y2 = —m2y

= (l—xz)yz—xy1 +m’y =0 Proved

R L

Question # 6

d’y dy
—2—42y=0
dx? dx 4

If y = e"sinx, show that

Solution y = ¢e'sinx

Diff. w.r.t x
@ :iex sin x
dx dx

L d o ) .
= ¢ —SInx—+simnmx—e
dx dx

= e'cosx+sinx e’ = e (cosx+sinx)

Again diff. w.r.t x
i(ﬂj = ie)‘(c:osx+sinx)

dx \ dx dx
d’y o d : : d .
= —5 = ¢'—(cosx+sinx)+(cosx+sinx)—e
dx dx dx
= ¢*(—sinx+cosx)+(cosx+sinx)e’ = e*(—sinx+cosx+cosx+sinx)
= ¢"(2cosx) = 2¢*cosx
Now
2
LHS = &Y 2D 4,
dx dx
= 2¢"cosx—2e" (cosx+sinx)+2e" sinx
= 2¢"(cos x—cosx—sin x +sin x)
=0
2
1.€. i §—2ﬂ+2y =0 Proved
dx dx

‘Question #7
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d’y . dy

If y = e™sinbx, show that —2—2ad—+(a2+b2)y -0
X
Solution y = e sinbx
Diff. w.r.t x
Q = ie“x sinbx
dx dx

= e” i sinbx + sin b)ci e = e cosbx(b)+sinbxe™ (a)
dx dx

= ¢ (bcosbx+asinbx)
Again diff. w.r.t x

dfdy)_ ie‘”‘(bcosbx+asinbx)
dx\ dx dx
2
= df = e‘”i(bcosbx+asinbx)+(bcosbx+asinbx)ie‘”
dx dx dx
= " (—bsinbx(b) + acosbx(b) )+ (bcosbx +asinbx )e™ (a)
= e‘”‘(—b2 sinbx + abcosbx+ abcosbx + a’ sinbx)
= ¢“(2abcosbx +a’ sinbx—bsin bx)
= ¢"(2abcosbx +2a* sinbx— a’ sinbx —b” sinbx )
= e[ 2a(beoshx +asinbx) —(a* +b* )sinbx |
= 2ae" (beosbx +asinbx)—(a’ +b>)e* sinbx
d’y dy 212 d’y dy 2, 32
= 2a——(a"+b = —2a—+\a" +b =0
dx’ adx (a )y dx’ adx (a )y
Question # 8

If y = (Cas_lx)z, prove that (1—)c2)y2 -xy,—2=0

Solution  y= (Cos_l)c)2

Diff. wr.t x
d d E 1 d K
d—z = E(Cos 1x)2 = y = 2(C0s IX)ECOS x
= y, =2(Cos™'x)- ! = = yl=x* =-2(Cos™'x)

I-x
On squaring both sides
y (1 = xz) = 4(C0s_1x)2

2

= ylz(l—x2) =4y vy =(Cos_1x)
Again diff. w.r.t x
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= (l—xz)%y12+y12d—(l—x2) =4y,
= (1-2%) 2y1%+y12(—2x) =4y, = 2| (1-x")y, -y | =4y
= (1-x*)y, -, -2 =0

Question #9

%y

If y = acos(Inx)+bsin(Inx), prove that x d—+xﬂ+y 0

Solution
Diff. w.r.t x

dy

y:

dx

dy

= x—=

dx

dx®  dx
acos(Inx)+bsin(Inx)

aicos(ln x)+ bisin(ln x)
dx dx

a[—sin(ln x)]%(ln x)+bcos(In x)%(ln x)

—asin(In x)l +bcos(Inx)—
X X

—asin(In x)+bcos(In x)

Again diff. w.r.t x

dy }
dx

= X

=

=

d{
dx

dx

2
dy+@

d)c2
2
dx

‘il

d2
X '_y+x

2

i

dy
dx

dx

= —l(acos(lnx)+bSin(lnx)) = X

dy

- aism(lnx) + bicos(ln x)
dx

( j —acos(lnx)%(lnx) +b(—sin(lnx))i(lnx)

dx

-(1)= —acos(In x)- l—bsin(lnx)-l

x x
2d_2)’ xdy
X dx dx

+y=0 Proved

dx




