taleemzone.com 1st Year Math - Exercise 13.2

EXERCISE 13.2 - DIFFERENTIATION

Complete Solutions

Question 1: Differentiate w.r.t. 'x'

(i) f(x) =x*+2x34+x2

Step 1: Apply power rule: %(m") =nz

n—1

’

[ (z) =423 + 2(32?) + 22= 423 + 622 + 22
Answer: 4z + 622 + 2z
(ii) f(x) =x3+2x3+3
Step 1: Differentiate each term:
f(x)=3z%+2- gw% + 0= 322 + 322

Answer: 3z2 + 3\/x

(iif) f(x) =2x-3

2x+1

Step 1: Use quotient rule: (%) = %

o u=2xr—3, u =2

. v=2x+1,v/:2
Step 2:

£ (2) = 22r+1)—(2x—3)(2) 4r+2—(40—6) 4o +2—4x+6 8
o= (20 + 1)2 T @Qe+1)? 0 @z+1)? (2zr1z

Answer: (2mi1)2

(iv) £(x) :%

Step 1: Note that t —xz =0

Step 2: f(z) = L\\g)(o) _

Step 3: f (£)=0
Answer: 0

Step 1: Expand first:

1
fr)=z—-2+=-=a+a1 -2
x

Step 2: Differentiate:
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, 1
_ -2 _
fla)=1-27"=1-—>
Alternative using chain rule:
Step 1 (alternative): Let u = /z — %
/ / 1/2 -1/2,/ 1 —1/2 1 -3/2 ¢ 1/2 —1/2 1 -1/2 1 -3/2 1/2 —1/2 -1/2
f@)=2u-vu=a"* -z u =5 —|—§m fz)=2(z1? —271/?) Phd +§x = (a2 —z7Y?) (2 +a

Answer: 1 — ?12
(vi) f(x) = (x—5)(3 —x)

Step 1: Expand first:

fx)=(x—5)B3—2)=3x—2>—15+5cx=—2> +8r—15

Step 2: Differentiate:

f(z)=—22+8

Alternative using product rule:

Step 1 (alternative): u=z—5,v=3—=x

’

u =10 =—1f (z) =uv4+w =13—2)+ (x—5)(-1)=3—z—2+5=8—2

Answer: 8 — 2z

Summary Table

(i) 4z3 + 622 + 27
(ii) 3z% + 3z

(iif) Ty

(iv) 0

(v) 1— %

(vi) 8 — 2z

EXERCISE 13.2 - DIFFERENTIATION (Continued)

(x2+1)2
x2-1

(vii) f(x)

’ ’
U v—uv
v2

u

Step 1: Use quotient rule: (5) =
e u= (22 +1)? =2t + 227 +1, 0 = 4o’ + 4z = da(a® + 1)

’
e v=202—-1v =2
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Step 2:

) = dz(z? + 1) (22 — 1) — (22 +1)%(22)
)= .

Step 3: Factor (2% +1):

(z? + D[dz(z? — 1) —2z(2? + 1)]  (? + 1)[4a® — 4o — 22° — 22]  (2® +1)(22% — 62)  2x(a? + 1)(2? — 3)

(22 — 1) (22 — 1) (22 — 1) (22 — 1)

2z(z%+1)(z2-3)

Answer: 5
(z2-1)

(vili) £(x) =22}

Step 1: Use quotient rule:
o u=2a2+1, u =2z

/
e v=202-3 v =2

Step 2:
@)= 2¢(2® —3) — (2?2 +1)(2z)  22% —6x —22° -2z  —8x
(22 =3)° (a2 —3)° (a2 —3)°
. . __ 8z
Answer: 37
(ix) fox) =251
Step 1: Use quotient rule:
o u=2r—1, u =2
e v=(22+ )2 0 =L@+ 1)12 20 = =
Step 2:
F (@) = W4+ 1- 20— 22+ 1) —a@e—1) 202 +2-22+x  x+2
2?41 (22 +1)*? (@2 +1)" (@2 +1)"
Answer: ( 2:”:12)3/2
(x) f(x) =/ 5%

Step 1: Rewrite: f(x) = (a —z)"/?(a + x)~/?

Step 2: Use product rule and chain rule:

§ @)= gla—a) 2D ata) P+ =) (=3 ) e+ ) 920)= 50— ) M+ a) V= Ja—a) o ta) Y

Alternative using logarithmic differentiation:
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Step 1: In f(z) = %[ln(a —z) —1In(a + )]

f 1 _ _ 1 J(atz)+(a—=z)] _
Step 2: 2 [ a+z] -2 [ (a—z)(a+x) ] (afacil(avLac)
Step 3: f ( ) f(.’E) [ ac;I(a+ac)] = % ’ [7 (afzf(aﬂv)] = 7((171)1/2a(a+z)3/2
AnSWer: —W
(xi) f(x) =/ 54

Step 1: Let y = izﬂ
Step 2: Iny = 1[In(2? + 1) — In(2? — 1)]
Step 3: Differentiate:

y/_l[ 2z 2z }_ { 1 1 }_ (22— 1) — (2?+1)] _ 2z

y 2la2+1 22-1] @2+l 21T @ @1 | @+ D@E2-1)

e — 2z _ x2+1 2z
Step 4:y =y- [_ <x2+1><w271>] Y e [_<x2+1><w271>]
Step 5: Simplify:
2xvax? +1 B 2z

=122+ (@2 1) (22 4 1)12(e2 — 1)

2z

Answer: —m

Question 2: Find % if y :M, x#1

x2-1

Step 1: Since z # 1, 22 — 1 # 0, so we can cancel:

y=vzr+1

dy __ 1
Step 2: 7 = 573
1
Answer TS

/ 2_
Question 3: Differentiate % with respect to x

2—.’1,'2:0

Step 1: Denominator: =
Step 2: The expression is undefined (division by zero).

Answer: Not defined (division by zero)

Question 4: If y :\/;(—%, show that 2x%+y =2x

Step 1: y = 2!/2 — g 1/2

Ldy _1,.-1/2 1,.-3/2 _ _1 1
Step 2: ¥ = 127124 1y /_m_i_m

Step 3: LHS = 2z (ﬁ + Tlg/z) + (\/;f_ \/15>
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Step 1: The statement y = z* + 222 + 2 does not match the derivative 4xv22 — 1.

2x n 2x T 1
- = 4 v
2/x  2x3/2 N
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Question 5: If y =x*+2x2+2, prove that %: 4xvVx2—1

Step 2: If y = (22 + 1)2 + 1 = 2% + 222 + 2, then:

Step 3: This is not equal to 4xvx2 — 1 unless 22 + 1 = V22 — 1, which is not true.

d
ﬁ =423 + 4z = dw(2? + 1)

The problem statement appears to have a typo.

Summary Table

2x(z2+1)(2%-3)

P
(z2-1)
8z

 (22-3)

_xt2
(w2+1)3/2

a
(a—z)1/? (a+a:)3/2
-2z

Va2+1(z2-1)3/2
1

2vVax+1
Not defined
Proven

Typo in problem
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