Exercise 5.5

Differentiate the functions given in Exercise 1 to 11 w.r.t.x
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1. cosx.cos2x.cos3x

Solution: ¥91R’ 1, y = cosx.c0s2x.c0oS3x .............. (1)

(i) ¥ FITFO log I Hi§ AN G,
logy = log(cosx.cos2x.cos3x)
= logy = log(cosx) + log(cos2x) + log(cos3x)

= ;—x(logy) = :—x [log(cosx) + log(cos2x) + log(cos3x)]

1 1

1d . . 1 .
2 -2 = (—sinx) + (—sin2x).2 + —— (—sin3x).3
y dx cosx cos2x cos3x
1d sinx 2.5in2x 3.sin3x
o = T — = —tanx — 2 tan 2x — 3 tan 3x
y dx cosx coS2x coS3x

= Z—Zz —y X [tanx + 2 tan 2x + 3 tan 3x]

Z—z = —(cosx.cos2x.cos3x) X [tanx + 2tan2x + 3tan3x] Answer

2 (x—1)(x—-2)
"Al (x=3)(x—4)(x-5)

Solution: ¥R’ <7, y =\/ D&-2) (i)

(x=3)(x—4)(x-5)

(i) I TFF I B[R SN 0§,

2 (x-Dx-2) .
Y IR adyieog) e (11)

(i) T ULNHO log TIRT Ii§ N 1S,



2logy = log(x — 1) + log(x — 2) — log(x — 3) — log(x —4) — log(x — 5)
gy ) g g g g

d d
a(ﬂogy) = [log(x —1) + log(x —2) — log(x —3) — log(x — 4) — log(x — 5)]

Lody 1 (x=1)(x—=2) 1 11 11
Todx 2\/(x—3)(x—4)(x—5) x—1 t x—2 x-3 x—4 x—S] Answer
3. (logx)cos*
Solution: ¥R,y = (logx) .. ooviiiiiinn, (1)
(i) ¥ FITFO log IR Pi§ AN G,
logy = log[(logx)“>*]
= logy = cosx.log(logx)
d d
= E(logy) = E{cosx. log(logx)}
1Ay _ 1
= S = s log(logx) + cosx. oox
ldy _ er cosx
= S ax = Sinx. log(logx) + logx
dy . CcoSsx
= == y.{ sinx.log(logx) + xlogx}
d .
3 é = (logx)°cos*. {—smx. log(logx) + ;Zngx} Answer
4. x* — Zsinx
Solution: YR/ &,y = x* —25% ... (i)

R, p = x* AP g = 25"

~ logp = xlogx [ logx™ = xlogx]



d d

> < (logp) = = (xlogx)
1dp _ 1

= ol logx + X. =
dp _

= = p(logx + 1)

o 42— x¥(logx +1) oo (ii)

dx
SIS, logg = log2s™*

= logq = sinx.log2

d d , .
= = (logq) = - (sinx.log?2)

1 dq _ a . . _
= PR logZ.dx (sinx) = log2.cosx
= Z—Z = q.log2.cosx
= Z_Z = l0og25"™*.log2.cosx = log2.log25™* . cosx

() I [ =N NS,

dy _dp dq

dx - dx dx

- Z—z = x*(logx + 1) — log2.log25™* cosx Answer

Exercise 549 8 N3 (Ol &% B <1
8.log(logx), x > 1

Solution ;: ¥1R°¢, y = log(logx) « I I |




