Exercise 1. Show that for all x > 0

Exercise 2. Let f(x) = 2'/3. Find the Taylor polynomial py(z) of f(x), centered at x = 8 with degree 2.

Exercise 3. Find the Taylor polynomial of degree n centered at x = c.
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1. &

m,czl,n:3.

2. cos(1+a?), ¢c=0,n=10.

3. arctan(z), ¢ = 0, for general n.

Exercise 4. Find the following integrations
(a) [(z —1)sin(z)da
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Exercise 5. Find F'(z) for the following functions.

T cosy
@) Fl)= [ Yy
™ Yy
6sin 2t dt

) Flo) = |

1
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4. sin(9z), ¢ = 0, for general n.

5. In1t£, ¢ =0, for general n.

6. 2=

37a0 ¢ = 0, for general n.

h) [ sin(5z) cos(3z)dx

) fo% x| cos(z)|dz

G) [eletdz.
k) [sin®(z) cos?(z)dx
1) [sect(z)tan®(z)dx.

(m) %dm (Hint: use t = tan ).

f 1+cos z

orsi(a) & (Hint: use t = tan £.)
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(g) F(zx) = /2 e du
Vinz

(h) Flx) = / sint g
—Vinz t

(Note: there is x in the inte-
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grand, not a typo)



Exercise 6.

sin(x) 2 sin(x) sin(x)
f(z) :/ 2 cos (t), o) :/ 2 cos(z) cos(t) it, h(t) :/ cos(t + ) gt
o 2+ 1 o 2+t o 2+t

Find f/(7), ¢’(7) and b’'(m).

Exercise 7.

T ) ) sin(z)
; sin(t*)dt / tsin(sin(¢))dt
0

(a) lim —z (d) lim
x_)0+/ tsin(t) cos(t?)dt z—0% a?
0
0 2 1 46 1 [®
(b) lim fx4t—m (e) lim —/ (" = 1)In(1 + t)dt
z—0+ x? z—0 \ 2t J,
3x+1

V5 + 3 + 1dx z
(c) lim . (f) lim (14/0 (e —1)1n(1+x)dt)

x—0+ ln(ac + 1) z—0

Exercise 8. (Level 3)
Prove the following reduction formulas.

(a) In = /T/ne%dw; I, = re z n-1,n 21
a a
o coszsin" 'z n—1
(b) I, = [ sin" adx; I, = — + I,_9,n>2
n n
n sinzcos" 'z n—1
(¢) I, = [ cos" xdx; I, = + I,_2,n>2
n n
1 —2
(d) In:/  dp I, =——— T >
sin” x (n—1sin" "z n-1

(e) I, = /:1:" cosxdx; I, = 2" sinz + nax" " tcosx —n(n — 1)1, 2, n > 2

dx x 2n — 3
0= -2 .5 —_ I 1.n>1
(®) / (z2 — a?)" 2a%(n — 1)(2? — a?)"1 + 2a?(n — 1) LR

= In_1,n>1

VT +a m+1  2n+1

z"dx 22"/ x + a 2an

(h) I, = /(lnx)"d;v; I, =z(lnz)” —nl,_1,n>1.

sant+1 m—1
sin T COS T m—1 . _
sin™ z cos™ 2 x dx, where m and n are natural numbers

(1) / sin” z cos™ xdx =

and m > 2.

n+m n+m



(j) Show that for any integer n > 2,

-2
sec"“zxtanx n-—2 _
/sec” rdx = + sec” 2z dx

n—1 n—1

/2
Exercise 9. Let I,,, = / cos™ tdt where m =0,1,2,....
0

(a) (i) Evaluate Iy and I;.

1
(i) Show that I,y = ———~1I,,_5 for m > 2.
m

Hence, evaluate I, and Is, 41 for n > 1.

(b) Show that Ign,1 2 Ign Z Ign+1 for n Z 1.

2
(c) Let A, = ! 2:4-6--(2n) where n =10,1,2,....
2n+1|1-3:5--(2n—1) S
2 1
(i) Using (a) and (b), show that nt Anzngn.

(ii) Show that {A,} is monotonic increasing.

1 [ 2.4.6---(2n) )]2.

(iii) Evaluate lim T35 (@n-1

n—oo 2n + 1

Exercise 10. FOr each non-negative real numbers «, 3, define

1
I, :/ (1 — x)Pdz.
0

(a) Show that whenever a >0, 5 > 1,
(OZ + A)Ia,ﬁ = ﬁ-[omtl,ﬂfb

Here A is an integer whose value you have to determine explicitly.

(b) Hence, or otherwise, show that whenever m,n are positive integers

I = ﬁ"(m—f—n—i— B)l.
n!

Here B is an integer whose value you have to determine explicitly.

Exercise 11. Evaluate the following integrals of rational functions.

(a) /ficfz () /%dm

(b) /Safxdx (d) /%
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Exercise 12. (Level 3)

Compute the indefinite integrals below:

e 2
v [ 2

Exercise 13. (Level 3)

(a) i /2“4dx

—-

Compute the indefinite integrals below:

(z — 1)dzx
@) / (z +3)3

222 — 3z + 3)dx
w [T

(322 — 4z + 4)dw
(c) / 2z —1)(z—2)

(23 — 422 — x + 2)dw
(d) / z(x? —1)

© / (1022 — 10x — 20)dx
223 4 322 — 22

2% — 2)dx
®) /(x(x—i)Q
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dx .
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(322 — 4x + 2)dw
(®) / @—2)(z + 1)

() / (22 — 2 + 2)dx
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(—z+ 1)dx
202 +4x +5

dx

0 / (22 + 23 + 322 — 3x)dx

3 —1



Exercise 14. (Level 3)

Compute the indefinite integrals below:

(3 + 422 — 22 — 1)dw
(&) / 2z -1z +1)

4x%dx
® [

(422 + 8z + 2)dw
© / (z+1)2(a% + 42 +5)

Exercise 15. (Level 3)

Evaluate the following integrals.

(@) / Sifl§$
® [

dx
(c) / sin x cost

(@ /x6+2x4+2x2+2m+2
@17

() / 8x2dzx
4+ 4

0 / (=223 + 2z + 4)dw

26 _ 22

dx
(d) /2—|—sinx
1—coszx
() /3+cos:rdm

1
(£) / .cosx+ da
SN + Cos T

dzx



