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Q-1) (i) If f(x) = xxx

, calculate
d f

dx

∣∣∣∣
x=1

.

(ii) If f(x) = (cos x)sinx, calculate
d f

dx

∣∣∣∣
x=0

.

(iii) Calculate lim
x→π

2
−
(tanx)cosx.

Show your work in detail. Correct answers without detailed explanation do not get any credit.

Grading: 2+3+5=10 points.

Solution:

(i) First note that xx = exp(x lnx) and (xx)′ = (xx)(lnx+ 1).

Then we have xxx
= exp(xx lnx) and

(xxx

)′ = (xxx

)[(xx)(lnx+ 1) lnx+ xx−1].

Putting x = 1 we get
d f

dx

∣∣∣∣
x=1

= 1.

(ii) Since (cosx)sinx = exp(sinx ln cosx), we have

(
(cosx)sinx

)′
= (cosx)sinx[cosx ln cosx− sin2 x

cosx
],

and putting x = 0 we get
d f

dx

∣∣∣∣
x=0

= 0.

(ii)

lim
x→π

2
−
(tanx)cosx = lim

x→π
2
−
exp(cosx ln tanx) = exp( lim

x→π
2
−
cosx ln tanx)

= exp( lim
x→π

2
−

ln tanx

secx
) = exp( lim

x→π
2
−

sec2 x
tanx

secx tanx
) (Here L’Hospital’s Rule is used)

= exp( lim
x→π

2
−

cosx

sin3 x
)

= exp(0) = 1.


