Exercise 2.3 (Solutions)
Calculus and Analvtic Geometry, MATHEMATICS 12

Differentiate w.r.t. 'x'
Question # 1
425+ 2P
Solution Let y = x"+2x +x°
Differentiating w.r.t. x
L] = i( 4+2x3+x2)
dx dx
= ix4 +2ix3 +ix2
dx dx dx

= 4x7 2307 )+ 207

= 4x° +6x*+2x

Question # 2

3
X0 42x 243
3
Solution Let y=x"+2x 243

Diff. w.r.t x
3
Q:i(x_3 +2x 2 +3j
dx dx
3
L e L
x dx dx

dx
dy 1 1
or E:—S(F+Wj
Question # 3
a+x
a—x
Solution Let y:a+x
a—x
d d
o ﬂ:i(""’x] :(a x)dx(a x)—(a x)dx(a x)
dx dx\a—x (a—x)2

(a=x)(0+1)=(a+x)(0-1)

) (a—x)’
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_(a=x)(1) - (a+x)(-1)

) (a=x)’

_a-xta+x 2a

= = ) Answer
(a—x) (a—x)
Question # 4
2x—3
2x+1
Solution Let y= 2%~
2x+1
o 82.4(15°3)
dx dx\ 2x+1
d d
(2x+1)—(2x—3)—(2x—3)—(2x+1)
_ dx dx
(2x+1)°
_(2x+1)(2—0)—(2x—3)(2+0)
(2x+1)°
C(2x+1)(2)-(2x-3)(2)
(2x+1)°
_2(2x+1—2x+3)
(2x+1)°
2(4
= ( ) = i Answer

2

(2x+1)"  (2x+1)

Question # 5
(x—5)(3—x)
Solution  Let y=(x-5)(3-x)
=3x—x* =154 5x
=—x"+8x—15

Question # 6

o4
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Solution let y= (\/; -

o &
=

EXEREE

:x+l—2 =x+x' =2
X

Now diff. w.r.t x

dy d -1 d d B d
— =—(x+x -2) =—@+—0G)——2
dx dx( ) dx( ) dx( ) dx( )
= 1+(—1'x_1_1)—0: 1—x_2
2_
= 1—% =2 21 Answer
X X
Question # 7
(1))
Jx

(r)a=)

)x

Solution Consider y =

(1+3x) (1=

o=

Jx
= - (1+\/;\/)—(1_\/;) Since x% :xl%
() (-5 )
T %

Now

1 3
_1at 35
2 2
1 1
15 35
2 2
= l[L—S\/;] Answer
2\x
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Question # 8
2 2
(x +1)
x* -1
()c2 + 1)2
Solution  Let y = -—
x =1

Differentiating w.r.t. x
2 2
dy d (x +1)
de dx| x* -1

(1) (2 +1) = (22 +1) L (2 1)

_ dx dx
(1)
PN EE) 2(x2+1)2_1di(x2+1)—(x2+1)2(2x)
ey X
- dx (x2 —1)2
(1) 2(x +1)(20) — (#2 +1) (20)
_ (x* -1)
) 2x(x2+1)[2(x2—1)—(x2+1)]
i (x-1)
2x(x +1)| 207 —2-x7 —1 ]
)
2 J_
= 2X(X( -Zl)()xz 3) Answer
x =1
Question # 9
x+1
x*=3
y X+
Solution Let y = 73

Differentiating w.r.t. x

dy _ d[x+1
dx dx\ x* =3




(x2—3) (2x)—(x2+1)(2x) 2x(x2—3—x2—1)
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(@) (3
2x(—-4 —
= x( )2 = i 7 Answer
(x2—3) (x2—3
Question # 10
NI+ x
V1-x
NIE 1+ x V2
Solution Let = =
g Vi—x (l—xj
1/2
ow & £(141]
dx dx\1—x

) l(H_x]; (l—x)%(l+x)—(l+x)%(l—x)
2(1-x (1-x)°
(1= (1= ) ()= (1+ 1) (=)
- 2[1+xj { (1-x)° J
:l(l—x)i(l—x+1+x] _ (1—x)5( 2 ]
2(1+x)2 (1-2) 2(1+x)2 (1= 1)’
= 1 = I Answer
| (1+x)2(1-x)"2  l+x (1-x)2
Question # 11
2x—1
Vat+1
Solution  Let y = 2)62_11

Differentiating w.r.t. x

Q_ i 2x—1
dx  dx (x2+1)1/2

(x2 +1)1/2 i(2x—1)—(2x—1)i(x2+1)”2

_ dx dx

) (2 +1)" )2
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(2 +1)7 (2)-(2x-1) T(2 +1) " L a2 41y

_ 2 dx
- (x2 +1)
1
2(? +1)1/2—(2x—1)2 e
) (" +1)
1 2 V2 2x—x
= (x2+1) 2(x +1) —(x2+1)1/2
_ 1 2x°+2-2x"+x
(.X2 +1) (xz +1)1/2
x+2 x+2
— A
(x2 +1)m or (x2 +1)3/2 nswer
Question # 12
NJa—x
a+x
Solution
Do yourself as Question # 10
Question # 13
Vat+1

2
X -

7

Solution let y =
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2 X +1 (x2—1)2

|
1 x> =12 (& =D(2x)— (x> +1)(2x)
2
_1Vx -1 2x*2x2x*2xJ

2J24| (-1)

e
22+ 1| (2 -1)

_ N i | _ -2
(x2 —1)2 Vi +1 (x2 _1)2_%\/m
= _32 Answer

Question # 14
VI+x—+1-x
JI+x++1-x
Solution Assume y = Vitx—Vl-x
Vi+x+41-x

B \/1+x—\/1—x.\/1+x—\/1—x

- \/1+x+\/1—x \/1+x—\/1—x
(\/1+x—\/1—x)2
(Vi+x) -(vi=x)
(\/E)2+(\/E)2—2(\/1+x)(\/1—x)

I+x-1+x

1t x+l-x-2(1+x)(1-x)

- 2x

rnisE 2(1—(1—;8)
2x B 2x

1—(1—x2)5

X

Rationalizing

o=

J

Now differentiation w.r.t x
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1
dy _ d|1=(=x)
dx dx X
xi 1—(1—x2)% - 1—(1—x2)% ix
_ dx dx
xZ
1| 1 lid 1
= — 0——(1—x2)2 —(1=x*)|-[1-(1=x%)% |a
L 0-30-2 " =) 112 |
B 1
= % x(—l(l—f) 2(=2x) —1+(1—x2)2}
- 1
1 e e 1| P =(1=-x7) +1-x°
-2 rl+(1-27)7 | = e T
1) 1)
1
I—(1-2*)2 .
= iz ( 1) = I I-x Answer
Y (1-x)? x*1-x?
Question # 15
xva+x
Ja—x
1
xWa+x a+x /2
Soluti Let = -
olution et y Jo—x x(a—xj
Diff. w.r.t. x
Q _ix(a+xjy2
dc dx \a—x
d (a+xj% (ax+x]y2 d .
= Xx— + e A (1)
dx \ a—x a—x) dx
d (a+xj% 1(a+xj%l d (a+xj
Now — = — —
dx\a—x 2\ a—x dc\a—x
d d
17 e - (a—x)a(a+x)—(a+x)dx(a—x)
- E[a—xj (a—x)°
B l[a—xj% (a=x)(1)=(a+x)(-1)
2\a+x (a—x)’
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1
B l(a—x)z(a—x+a+x] 1 1 ( 2a ]
5 I 5 1 T
2(a+x)2 (a—x)2 2(a+x)2(a—x)2 (a—x)2
a a
= T el T 3
(a+x)?(a—x) 2 (a+x)2(a—x)2
Using in eq. (1)
dy a a+x %
— = Xx- T T+ ( j (1)
dx (a+x)2(a—x)2 a—x
1
B ax N (a+x)?2
- 1 3 T
(a+x)2(a-x)2  (a—x)?2
_ 2 2
_ ax+(a—tx)(a )36) _ _ax+a —x N T—
(a+x)2(a—x)2 Ja+x(a—x)2
Question # 16
1 dy
If y=+x——,show that 2x—+ y= 2
y Jx 7 show tha xdx y Jx
1
Solution  Since = Jx——
g Jx
1 1
_ 242
Diff. w.r.t. x
LIRS
dx dx
1 |
= —x 24+—x?
2 2
Multiplying by 2x
1 _3 1y .3
2xﬂ: Zx(lx 2j+2x(—x 2) = 2P = M2
dx 2 dx
1 1
2xﬂz x2+4+x 2
dx
Adding y on both sides
11
2xﬂ+y: x2+x%+y
dx
dy 1 11 1 1 1
= 2x—+y= x2+x 2+x?—x? voy=x2—-x?
dx
1
= 2xﬂ+ y= 2x? =3 2xﬂ+y= 2Wx  Proved
dx dx

‘Question #17
If y = x*+2x*+2, prove that ? = 4xy-1
X
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Solution  Since y = x*+2x*+2

Now 2 = i(x4+2x2+2)
dx dx
- B _ 4x4—1+2(2x2—1)+o
dx
= 4x° +4x
dy 2 .
= — = 4x(x +1) ......... 1
- (x*+1) (i)

Now y = x"+2x* +2
= y-1= x"+2x"+2-1
= x*+2x"+1 = (xz+1)2
=Jy-1=(*+1) ie (&*+1) = Jy-1
Using it in eq. (1), we have

= % = 4xy-1 as required.
X




