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Math & Stat Ch.6 Differentiation JCCSS
Examples
EXERCISE 6.1 _ (x-3
12 f(¥) = 3x*+2-7 6. h( = [X+1j(2x—5)
f/(x) = 3-6(x*H)+2-3(x*)-0 h’(x)
— 5 2 — —
= 18x> +6x - [ X 3 i(ZX—5)+(2X—5)i x-3
L x+1) dx dx\ x+1
23, y = 3uz-——— 3
50t : [X‘ ](2)+
1o 1 Xx+1
— 2 _ 4
-G (x+ 1)%(x—3)—(x—3)%(x+1)
2x-5)-
% = 3.lu%71_l.(_1)uii ( ) (X+ 1)2
u 2 > 4 _ 2x-6 (x+1) (1) - (x—3) (1)
3 .t 1 _5 = +(2x-5)- 3
= uz2+—u 4 + (x+1)
20 _ (2x=6) (x+1) + (2x—5) (4)
0 Coafto33h a3t (x+1)°
' Y 64/t 1 2 +4x—26
6t T T o2
s1 g1 (x+1)
= S{3_Zys EXERCISE 6.3
) 3 2 1 y =f() =(2x+5)°
@y _ 213 115 , _ 6 _
o 3 3t > 6t i.e y = u’ whee u=2x+5.
, 2 g s y =g(u)= u°
= Zt3__—¢ts and u =h(x)=2x+5.
4 Z 7212 L s 2. y =f(x)= Yx+x+1
d—i’ = 5(64 3)_E(G4 ®) ie. y=4%uwhee u=x+x+1.
I y =gu= 4u
T 0.0113 and u =h(X)= x*+x+1
EXERCISE 6.2 4. y =f(x) = e*°
1 y =(3x=2) (2x+7) ey =€ where u= 2x*-9
Y ax-2) Lx+n+@x+7) Lax-2) y =g(u)=¢
dx dx o and U =h()=2x-9.
=(3x=2) (2 +(2x+7) (3) 1
2613)2(_E1+76X+21 8 y =9(u) = (U+1)3,u=h(x):§
= X
- 2 _ 22 = 2 2 d d d(1
4.y = (3¢ -4 - (3x% — 4)(3x* — 4) ) d_i - E[(“ﬂ)g]'&(})
y = (3x2—4)&(3x2—4)+(3x2—4)&(3x2—4) L
— 2l -
= (3x% —4)(3-2x—0) + (3x% — 4)(3-2x—0) - 3(“+1)( xzj
= (3x* - 4)(6x) + (3x* — 4)(6x) _ 3 [1+1j2
= 36x° —48x x? X
14. y = xz-:(l 11.  y = (3x+4)’
d d dy _ d(3x+4)" d(3x+4)
dy (x+1)&(2x)—(2x)&(x+1) dx d(3x+4) dx
dx (x+1)2 = 7(3x+4)°(3)
_ (x+1) (2)—(22X) () = 21(3x+4)°
(x+1) 12y = (6x=11)7
2
= i dy _ d(6x-1)" d(6x-11)
dx d(6x-11) dx
= —3(6x-11)*(6)
= —18(6x-11)*
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6 EXERCISE 6.6
25. f(9 = (2s+1)” x
s1 5. y = 4e ¥+ 15e®
d d X
) (s—1)£(25+1)6—(Zs+1)6&(s—1) dy _ 4(_8678X)+15(1 &%)
fr(e = . dx 3
(s-1) .
_ (s-1)6(25+1)°(2)- (2s+1)°(1) = —32e%+5ed
B (s—1)? 9. f(X) =Xe"d .
_ (2s+1)7[12(s-1) - (2s+1)] f'@) = x &(e) + € &(x)
(s-1)? =xe* +e*
5(10s— d et
_ (2s+1) (1025 13) 2 o) =
(s-1) g _gt
3. f(x) =(2¢+3x - 1)° foann Ay ety 9t
f (%) :5(2X2+3X—1)4(4X+3) (0 = (e —e )dt(e +e')-(e+e )dt(e e)
f/(-1) =5[2(-1)*+3(-1) - 1]*[4(-1) + 3] (e -e)?
= -80 _ (et _e—t) (el _e—l) _ (el + e—t) (el + efl)
EXERCISE 6.4 (€-e")’
1. y=3x-4 - 4
X =y+4 - (€ —e")?
X = %(y+4) 24. h(r) = 46’
5. y=.2x-1 h() = 4 de®*9° d(2r+5° d(2r +5)
Vo= 2x-1 d(2r+5° d(2r+5) dr
X = 2P+ = 48 - 6(2r + 5°(2)
_ 5 (2r+5)8
15. X =7y—-9 = 48(2r + 5)° €
dx EXERCISE 6.7
d_y =7 3. y =4In(1-2%)
dy 1 dy _ 4.dln(1—2x).d(1—2x)
= = = d -
i 7 X d(@-2x) dx
17. x = (6-y)° = 4 L.(_z)
3 1-2x
dx d(6-y)” d(6-y) -8
gy d(6-y) dy T 1-2x
X _ 2 3
& oo 1 provided that y = 6. uzi(|nu3)_(|nu3)i(u2)
dx 3(6-y)? 9’ = du du
u4
EXERCISE 6.5 1
7 2x-5 =0 u* [usmﬂ—anu%(zu)
= 4
vy g =0 u
dx ~ dx _ 3u-2ulnu?®
= =
2[xﬂ y] =0 u
dx _ 3-2Ind®
d _ Yy u®
dx X Logarithmic Differentiation
2 2 _ 29. y =(@+3)* (2 -1)°
12. . Xd+2Xy+;’y o Iny =41n (¢ +3) +5In(2¢ - 1)
y X — d 1 1
2x 2[x—= y—-] 2y =0 1dy _ 4. (2X)+5- 6x?
dx ° dx S; Y ox iy PIE o (6X)
2x 2(x — =0 2
v & - [(x2+3)4(2x3—1)51[ o J
X X X3 —
dy _ 2X+y
Y 2(x+Y) = (%% + 3)° (2¢ — 1)* [8x(2¢ — 1) + 30x3(x + 3)]

= 2X(@ + 3) (2¢ — 1)* (23 + 45x — 4)
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37. y = X%
Iny = xInx
ldy d d
—— = x—(Inx)+(Inx) —(X
y dx dX( ) +( )dx()
dy = x* (x~1+lnxj
dx X
= x* (1+Inx
EXERCISE 6.8
1 y =logsx
dy _ 1
dx xIn3
3. y =log,(5x+7)
dy _ dlog4(5x+7).d(5x+7)
dx d(5x+7) dx
1
= (5)
(5x+ 7)In4d
-5
(5x+ 7)In4
17. f(x) =x’5*
7d X xd 7
f/(x) = x'"—(5")+5"—(x")
dx dx
= x’ (5% In5) +5x* (7x°)
= x®5X(xIn5+7)
27. h(x) =(log,x)*
Inh(xX) =xIn(log,X)
i.h’(x) = xi[ln(lo X)) +[In(lo x)]i(x)
h(x) ax 92 922 o
’ — 1
h'(x) = (Iogzx)x{wIogzx'xln2+ln(logzx)}
= (log, X)* | ————— +In (log,X
(logz X) {(Iogzx)(InZ) (log, )}
EXERCISE 6.9
3. y =2x3-10x*+ 6x — 8
dy =6x2—-20x+6
dx
d’y
— =12x-20
o
18. g(u) =In(1-8u)
1 -8
4 = -8) =
90 = 1597 g
9”(u) =-8[(-1) (1-8u)*(-8)]
=-64 (1-8u)2
28. y =e*
Y ooger
dx
2
Y e
adx
d’y _,dy
-2 3= 4y =0
dx2 dx y
Ke" - 3(ke) -4 =0 (€*=0foralx)
k¥-3k-4 =0
(k-=4)(k+1) =0
k =-1lor4
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