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Note: Questions will be discussed in lectures, no typed solution will be given.

1. Find the derivative of the following functions:

2. Evaluate the following integrals:
(a) / sin 2z cos 6z dx

sin® 2z sin 5z dx

(b)

cos® zsin’ z dz

(c)
(d) [ sec® ztan® z dx
(e) [ sec®ztanxdx
(f) [ esc® zcot* 6z dx
esc® x cot® 6 dx

(2)

3. Evaluate the following integrals:
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4. Show by making an appropriate substitution that
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——dx = ——dz.

/%1+x3 v /;1+z3 v

dx.
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Hence, evaluate / 3
114z



5. Let n be a nonnegative integer and define
I, = /x"“‘%\/l —xdz.

Prove that
2n + )1, = —22""2 (1 — 2)% + 2n + 1)L,_;.

6. (a) Show that for any real numbers a and y, e¥ — e* > e%(y — a).
1
(b) By using the result in (a), prove that / e dz > e?.
0

7. (a) Let n be a natural number. By using the identities

n
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1-t 1—t
and ( )'VL n
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show that for any x € (—1,1),
$2 IS " x tn
In(l—2)=—-2z— — -2 ... _Z dt
nl-w)=—2-75 -3 n /0 1t
and ) 5 1)
T T " T (=1)nn
In(l+2)=2— — 4+ — — oo (1" .
n(l+z)=uz 5+t 3 +(-1) n+/0 Tt
(b) Let k be a positive integer greater than 1. By using the result in (a), prove that for any
z € (0,1),
22 gt 46 22k _9  2k+2
0>1In(1 1-— ] e E e TN I B ]
zhl+2)d—a) +2A5 + g+t ) 2 5 )
Hence, show that
1,1 1.1 1.1 1,1
li ARy I At S At T At Y
e {2(2) M R TE?

exists and find its value.

8. (a) Let k be a natural number. Show that

1 k+1 1 1
d .
2k;+1</,c w1 S 9p_1

Hence, show that

Lmn+y <144y <14 tin(2n—1)
g AT 375 on—1 g AT

where n is a natural number.

(b) By showing that
2

Y Sinw +sindr 4+t sin(2n — 1)z,
sinz
prove that
/gsiHand 1+1+1+ n 1
xr = - — ‘e 3
o sinz 3 5 2n—1
(c) Hence, show that
2 [% sin?
lim —/ SH,I ne dr = 1.
n—oo Inn J, sinzx



