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Part I: Differential Calculus
1. Find n" derivative of tan(x/a).

2. If (1—x?)y, —xy, =0, showthat (1—x?)y,,, —(2n+1)xy,,, —n’y, =0.
3. If y=x"logXx, prove that y, ., =n!/x.

n

4. If I, = v (x".log x) , prove that 1, =nl__, +(n—21)!. Hence show that
I, =n! [Iog x+1+£+...£}
2 n

5. Ify = [x+\/1+ xzr, show that (x* +1)y,,, +(2n+1)xy, ., +(n* —m?)y, =0.
Hence find vy, (0).

. 1/x
lim (1" + 2% +3% +4Xj

X—>0 4
lim a*sinbx—b*sinax
Xx—>0 tanbx—tanax
8. If an electric field E acts on a liquid or a gaseous polar dielectric, the net dipole

eE E—E li
moment p per unit volume is P(E) = —=———=——". Show that p(E)=0.
( ) eE—e_E E E—>O0" ( )
9. Find . \/ 3X X4 3{/ 2X ing L’H ital Rule. (M isd
. In — ’ t . arquis ae
X 4 3 using ospital kule ( q

L’Hospital first used the above example to illustrate his rule.)
Part-11 Integral Calculus

a
1. Find Ixa a® —x° dx, (where ‘@’ is constant).

0
1

2. Find j/l‘—xdx.
SV1+X

1, ,m-1 n-1
3. Show that g(m,n) =IX +i(1+n
5 (@+x)
2
4. Trace the Cartesian curves: a) y° = % b) x*+y® =3ax’.

5. Trace the following polar curves:
a) r=asin26, (a>0) b) r=a(@+sind), (a>0).



