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Question # 1 1 1 1(1-x -1
Find by making suitable substitution in the = —u?’ = —(—j
following functions defined as: 2 12 I+x
. 1—x dy 1(1+x)2
i = |— = — = —| ——

) Y I+x du 2(1—)6)
i) y = Ix ++/x Now by chain rule
) dy _ dy du
(i) y = x arr dx du dx
a—x 1
(iv) y—(3xz—2x+7)6 - 1(1”]2. —2
2\1-x) (1+x)’
) \/a2+x2 (1 )%
T + X -1
a’—x - 1 2
Solution (1-x)2 (1+x)
(1) B -1
_ - 1 1
y = == (1-x)2 (1+x)?
I+ x
-1
Put 1 = l1-x = T Answer
! C 1+x VI-x (1+x)?
1
Soyzx/; = y=u’ (i)
Now diff. u w.r.t. x .
di  d (l—xj y = Vr+x
= = | —= 1
dx dx\1+x Let u = x+Jx = x+x2
d d 1
I+x)—(1—x)—(1—x)—(1+x = = u?
R R A S I EARCEY
14 1) iff. u wrt. x
L )
_(+x)(=1)-(1-x)(1) i dr
2
(1+x) 1 L 1
Clex—l4x = 1+5x 2 = 1+—2\/;
- 2
(1+x) NEES
o G _ =2 . 2Jx
dx  (1+x) Now diff. y w.r.t. x
Now diff. y w.r.t. u dy _ iu%
dy _ iu% du du
du du
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dy 1

- du ) 2\/x+\/;

Now by chain rule
b _d du
dx du dx

1 2Jx+l

2x++/x 2/x

2Jx +1

= Answer
4\/;-\/x+\/;
(ii1)
a+x
y =X
a—x
Put u = atx
a—x
1
So y = xvu= x(u)?
Diff. w.r.t. x
1
@ = ix(u)z
dx dx
1 1
= x%(u)2 +(u)2%x
1, -1du 1
= — 2—+ 2 1
() by
dy X _% du 1 )
— = — —+ 2 ..
- dx 2(u) dx (u) @

Now diff. u w.r.t. x

du i(a+x}
dx dx\a—x

) (a—x);i(a+x)—(a+x);i(a—x)

a—x+a+x 2a

T (@) (aa)

Using value of u# and % in eq. (i)
X

1 1

Q ﬁ(a+xj_2 2a +(a+xj2
dx 2\a—x (a—x)z a—x

_ (a+x)%' ax 2+(a+x)%
(a-x)2 (a=x)" (a—x)?
_ 1ax 1_'_(a+x)f
(a+x)7(a—x)2_§ (a—x)2
= ?x 3+(a+x)j
(a+x)2(a—x)? (a-x)2

ax+(a+x)(a—x)
(a+x)?(a-x)?

(a=x)’
(a—x)(0+1)=(a+x)(0-1)
(a—x)
(a=2)(0)-(a+ ()

) (a-x)
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dy ax+a* —x°
= T 3
Y (a+x)?2(a—x)2
(iv)
Do yourself as above
(v)
Do yourself as above
Question # 2
Find Lol if:
dx
1)3x+4y+7 =0
()xy+y* = 2

(iii) x> —4xy—5y=0
(iv)4x> +2hxy +by* +2gx+2 fy+c = 0
(v) x\/1+y+yx/1+x =0

(vi) y(x2 —1) = xWvxl+4
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Solution (111)
Do yourself
(i)
3x+4y+7 =0 (1v)
Diff. w.r.t. x. 4x* +2hxy +by* +2gx+2fy+c = 0
di (3x+dy+7 )= di (0) Ddifferentiating w.I.t. X ]
o d o d —(4x2+2hxy+by2+2gx+2fy+c):—(0)
- 3(1)+4d—y+0= 0 = Eyz _3 | & . ] ) dx
X 2 2
= 4—(x)+2h— +b—
& 3 dx( ) dx(xy) dx(y)
|\ 4 d d d
X +2g—(xX)+2f —(¥)+—(c) = 0
gdx() fdx()’) dx()
(i) xy+y” =2 - 4(2x)+2h(x@+ y(1)j+b-2y@
Differentiating w.r.t. x dx dx
d ) d dy
“xv+ =_(2 2g)+2f—+0 =0
dx(xy y) dx( ) dx
d d , dy dy
- - =0 = 8x+2hx—+2hy+2by—
= Wy a0
dy dx dy dy
= x—4y—+2y—= =0 +2¢+2f— =0
Yo T dx
dy dy _
= (x+2y)a+ y()= 0 = 2(hx+by+f)d—+2(4x+hy++g)—0
X
dy dy _
= (x+2y)—=-y = 2(hx+by+ f)—=-2(4x+hy++g)
dx dx
d
= (x+2y)%= —y = (hx+by+f)d—)y6=—(4x+hy++g)
N dy__~y N dy _ _4x+hy++g
dx x+2y dx hx+by+ f

(V)

D=
|
-}

xJ1+y+yJ1+x =0 :>x(1+y)%+y(1+x) =

Differentiating w.r.t. x
d [ 1} d [ 1 } d
= — | x(1+y)? |[+—] y(I+x)? |= —(0
| ) ] (1) —~©

d 1 1 dx d 1 Ldy
—(1+y)2+(1+y)?— +y—({1+x)?+(1+x)2— =0
= x— (14 y) + (14 y) = 4y (I )2 +(1+x)? —

http://www.mathcity.org



FSc-11/Ex 2.4 - 4

L3 Y e b @) 4y Lag o Lo
= e () 2o (14 3)2 () 4y Z(1+x) 2+ (14+x)7 72 = 0
= %ﬂ+(l+y)% PR 1+(1+x)2Q =0
2(1+y)} s 21+x)? dx
= %+(1+x)% Y o__ (1+y)%+L1
2(1+y)? dx 2(1+x)?2
N _x+2(1+x)%(l+y)% dy 2(1+x)%(1+y)%+y
I 2(1—|—y)% dx 2(1+x)%
x+2JA+ 01+ y) |ay 2Jd+x)(1+y) +y
N @ __
I 21+y dx 21+ x
dy 2JA+x)(1A+y) +y 21+ y
D .
dx 21+ x X+ 241+ x)(1+y)
1+ y|2yd+x0)A+y) +
oy N y(2Ja+0a+y)+y) o

dr  Trx(x+2J0+ 01+ y)
(vi)

y(x2 —1) =xVx*+4
Differentiating w.r.t x
d

d
Ey(x2 —1) =ax(x2 +4)

[SIE

1

= v L (o) (2o 1) L oL (22 a) 4 (2 4+4)

dx dx dx

@
dx

D=

= y(2x)+ (x2 —l)ﬂ = x%(x2 +4)_é (2x) + (X2 + 4)5 (D

dx

+
—
=
N
+
N
N —
(ST

1
- ﬂ_x2+x2+4—2xy(x +4)5
= (x l)dx— ( . )5 =

dy _ 2x° +4-2x\ x> +4

dv (2 =1 +4
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Question # 3

Find % of the following parametric

functions:

i) x = 6’+% and y = 6+1

_ 2
mm=a0t%y=3%
1+1¢

Solution

(1) Since x = 6+%

= x = 0+6"
Differentiating x w.r.t. 8

e _ i(ew-l)
dée dé
_ 1 6> -1
= 1-07 :1_?: pe
do 6’
f— =
dx 6> -1
Now y = 6+1
Diff. w.r.t. 8
Do digrry = By
dée dé doe
Now by chain rule
@y _ b df
dx d@ dx
_dy do _, &
do dx 0> -1
2
S A
dx 0> -1

a(l—tz)

1) Since x =
) 1+

Diff. w.r.t. ¢

dx d(1-1
— = a— 2
dt dr\ 1+t
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0 d > 2\ d >
) (1+¢ )dt(l_t )-(1-¢ )dt(1+t )
(1+t2)2
(1+77)(-2¢) - (1-#*)(21)
’ (1+)
2t =28 =2t +28
TR

) 2

dx —4at dt (1‘” )
= — = > = — =

dt (1+t2) dx —4at

2bt

Now y =

e
Diff. w.r.t. ¢

dy _ i( 2bt j

dt  dt\1+¢

(1+t2)jtzbt—2btjt(1+t2)

(1+t2)2
(1+77)2b(1) - 2b1(2t)
(1+t2)2

_ 2b+2bt> —4bt*  2b-2bt
(1+t2)2 B (1+t2)2

2b(1-1)

(1+t2)2

Now by chain rule

b _ & a

dx dt dx
2b(1-12) (1422)

(1+t2)2 —4at
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Question # 4
_ 2
Prove that yﬂ+x=0 if x = ! t2 ,
dx 1+1¢
2t
Y TP
. . -7
Solution Since x = 5
1+1¢

Differentiating w.r.t. t, we get (solve
yourself as above)

A -4 odr_ (1+r2)2
dr (1+2) dx -4t

Differentiating w.r.t. ¢, we get (solve
yourself as above)

dy 2(1-#)
dt (1+t2)2
Now by chain rule
b _ b a
dx dt dx
2(1-7) (1+7)
B (1+t2)2 —4t
2
@ _ 1=
dx 2t
Multiplying both sides by y
dy 1-¢
= y— = —y-
ydx Y 2t
_ 2 1=
1+1> 2t
dy -1
= y— = —
ydx 1+
= P "x—l_t2
ydx . 1+
= yﬂ +x =0 Proved.
dx
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Question # 5

Differentiate

: 1
(1) Xt - — W.I.t. x*
X

Qi)  (1+27) wrt. &2

Giy St gpp 221
-1 x+1
) ax+b ax’ +b
@iv) Wt —
cx+d ax“ +d
2
x“+1 3
\Y w.r.t. x
(v) P
Solution
(1)  Suppose y = xz—i2 and u=x*
X
Diff. y w.r.t x
dy _

dx

d(z lj
—| ¥ -—
dx X

d

= —( 2—x_z) = 2x+2x"

dx

1
= 2| x+—
(*+)

4
N dy _ Z(X ;l-l]
dx X
Now diff. u w.r.t x
d d
- )
dx dx
ﬂ: 4x°
dx
Now by chain rule
dy _ dy d
du dx du
_dy 1
 dx du
dx
4
N ﬂ _ 5 X -3!-1 13
du X 4x
4
- dy _ x +1
du 2x°




(i1) Let y=(1+x2)n and u = x°
Differentiation y w.r.t x

Lol = i(1+x2)n
dx dx

= n(1+x2)n_la(1+x2)
= n(1+ xz)n_l (2x)

= 2nx(1 + x° )n_l

Now differentiating u w.r.t x
du d ,

=—x

dx dx
= 2x ﬂ:i

du 2x

Now by chain rule
dy _ dy dx

du dx du

L = 2nx(1 +x° )n_l L
du 2x

ay
du

= n(l + xz)n_1

(1) Let y=

Diff. y w.r.t x

dy _d x*+1
dx dx| x* -1

= Solve yourself =

—4x
(x*-1)

Now diff. u w.r.t x

AT
dx dx\ x+1

= Solve yourself = 2 5.
(x+1)
de  (x+1)
du 2

Now by chain rule
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ax+b ax’ +b

1v) Let y=
(1) Y cx+d ax’* +d
Diff. y w.r.t. x

Q_i(ax+bj
dx dx\cx+d

(cx+d)j(ax+b)—(ax+b)d(cx+d)

_ x dx
(cx+d)2
(cx+d)(a)—(ax+b)(c)
(cx+d)2
acx+ad —acx—bc
(cx+al)2
- ﬂ: ad—b02
dx  (cx+d)
Now diff. u w.r.t x

du _ d ax’ +b
dx  dx\ax*+d
:(axz+d)%(ax2+b)—(ax2+b)%(axz+d)
(ax2+a’)2
ax’* +d )(2ax) - (ax* +b)(2ax
( )(2ax) - (ax’ +b)(2ax)
(ax2+d)2
2ax(ax2 +d —ax* —b)
(a)c2+al)2
2ax(d - D)
(axz+d)2
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dx (61362+cl)2
du  2ax(d-Db)
Now by chain rule
dy _ &y dx
du dx du
) 2
ad — bc . (ax +d)
(cx+d)’ 2ax(d-b)
dy (ad—bc)(axz+a’)2
f— _— =
dx  2ax(cx+d) (d—-b)
2
(v) Let y=x2+1 and u=x’
x =1
Diff. y w.r.t x
dy _d x*+1
dx  dx| x* -1
= Solve yourself
—4x

)

Now diff. u w.r.t x

dr_ 1
du 3x*
Now by chain rule
dy _ dy dx
du dx du
—4x 1

(x2 —1)2 3

dx
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