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SMA 104: CALCULUS II
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INSTRUCTIONS:

ANSWER QUESTION ONE AND ANY OTHER TWO QUESTIONS

QUESTION ONE (30 MARKS)

(a) Evaluate the following integrals:

n

(1) Isin 7x cos 6xdx
0

(3marks)

(ii) J x*Nxt = Tdx (3marks)

(i) J xIn xdx (3marks)
. 2

(i) [ dx (4 marks)
x_ A

(b) Find the area enclosed by the curves y = x’ —x , the x-axis between x=0 and x =1

(3marks)

(c) (1) State the First Fundamental Theorem of calculus. (2marks)
Hence evaluate:
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(d)

cos” xdx (3 marks)

—o N

(ii)

(x* =2x* —x+2)dx (3marks)

(i)

—— o

A particle starts from rest at 7 = 0and moves so that at any time t seconds its
acceleration is given by @ = (8 —3t)units. Find at what time it again comes to rest and

the distance it has moved from start. (6marks)

QUESTION TWO (20 MARKS)

(a) The velocity of a train after leaving a station is given as follows:

Time in 0 2 4 6 8 10 12 14 16

min

Speed in 0 50 110 | 160 {230 |290 |360 |410 {470

meters/min

Use Simpson’s rule to find the distance traveled in the first 16 minutes.  (7marks)
(b) Find the length of the arc of the curve y = \/—v'1 from x=1to x=4. (Smarks)
(©) Express ——ﬂ—+,1—— into partial fractions and hence evaluate J —LJr}——a’x

(x=D(x"+1) (x=D(x” +1)
(8marks)

QUESTION THREE (20 MARKS)
() (1) Find the 5" degree Taylor series for f(x)=Inx at x=1 (6marks)

(i)  Use the answer in part () (i) above to approximate 1n 0.6 (2marks)
(b) Find the area enclosed by the curves y=x*—4x+2 and y=2- X’ (Smarks)
(¢) Evaluate the following:

(1) szez“clx (4marks)

.. 1
(i1) '[—-—.—,—dx (4marks)
1+sin” x
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QUESTION FOUR (20 MARKS)

(a)

(b)
(©)

(d)

N d

Evaluate (a) [ ﬁ (4marks)
fol(x5 — 4x3 4+ 3x — 2)dx (3 marks)
(1) State the Mean Value Theorem. (2marks)

(i1) Verify the Mean Value Theorem for the function y = x> —2x on the interval

0, 2). (4marks)
/2

Use the Trapezoidal rule to approximate I Vsin xdx with n=6 where x is measured in
0

radians and find the error in the approximation. (6marks)

QUESTION FIVE (20 MARKS)

(a)

(b)

(c)

The area bounded by y =x",x=2, x-axis and x=0 is rotated about the x-axis. Find
the volume of the solid of revolution. (5marks)

Find the surface area of the solid generated by rotating the curve defined by
x=3cos@ , y=3sinf on the interval 0 < < Pl about the x-axis. (Smarks)

Evaluate the following integrals:

COS2Xx
i dx 4marks
0 '[ sin® 2x ( )
.. xP=6x*+5x-3
(i) _[ 5.1 dx (6marks)
x" —_—
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DEFINITIONS AND FORMULAE

Indefinite integrals of common functions

(Lo the following we take @ > o and omit the additive constant.]

/() [/ (e)ax
x"(n# —1) XM ()
1/x Inx if x>o0,ln(~x) if x<o

(ie. ln]x|, x # o)

I I ;%
—e ~tan~t =
x% 4 a® a a
I I x—a
e— e Y] || e
xt—a? 2a  [x+a,
[ L.
_— inh-t= : : -
NI B _ For logarithmic forms of
(nverse hyperbolic
I X —Xx\ . i
o — cosh™ =~ if x > a, —cosh™'{—=) if x < — ¢ functions see p. 3.
J(x2—a?) a a
[ o1 X
e sin~t -
J(a?—x%) a
sin x —Cos x
cos x sin x
tan x In [sec x|
cot x In [sin x|
sec x In[sec x+tan x [= In [tan ($x 4 A)|
cse x In jtan 4|
P
e*sin bx —— (@ sin bx—b cos by)
a®+ b
eur
e" cos bx 75 (@ cos bx +b sin bx)
a®+ H?
sin® x e =4 sin 2x)
cos* x F(x+ 4 sin 2.x)
sinh x cosh x
cosh x sinh x
lutegration by parts dv du
U=dx = nv— | — ¢dx.
dx dx

Reduction formulae for trigonomerric integrals

L m—1p (i 5 b m=1 [in 5
sin™ xdx = —— SIn™2 s Cos™ xdx = —-—~ cos™xdx;
0 m 0 0 N 0

b =y e n—1 [im -
sin™ x cos™ xdx = —— SIn™% x Cos™ xdx = — SIN™ x cos™ % xdx,
0 m-tn Jo m--n

[These results hold provided that the exponents in the reduced form are greater than — 1. There are
analogous reduction formulae with other intervals of integration (Ykym, Yleym) with ky, i, integral.]
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DEFINITIONS AND FORMULAE

Area and volume formulae

Volume of a cone or pyramid = {Ah, where 4 = base area, & = height of vertex.
Area of curved surface of a cone = mrl, where [ = slant height, » = base radius.
Volume of a sphere = %mrd,

Surface area of a sphere = 4mr?,

Area of a spherical zone
(between planes distance & apart) = 27rh.

Trigonometry
1 1 sin 0 1
seccl = ——; cscld =——; tanf = —; cotf= —.
cos0’ °© sing> cos 0’ tan 0

cos? 0+sin?0 = 1; 1+tan®0 = sec*d; cot?O+1 = csc?l.
sin (0+¢) = sin & cos ¢+ cosOsind; cos(0+¢) = coscosPFsin b sin¢;

tan 6 & tan ¢

tan (0 +¢) = [ Ftan 0 tan ¢

06+ (k+pal

. . . 2 tan 0
sin 20 = 2 sin 0 cos 0; cos 20 = cos? O—sin? @; _tan 20 = Tt d [0+ (Fk+Hm).
2c08*0 = 1+cos20; 2sin®d = 1—cos 20.
. 2t 112 2t do 2
Ift = tan 40, then sin @ = ——; cos@ = ——; tanl = —; — = ",
I+ 1412 1—t% dt 1+1?

2 sin 0 cos ¢ = sin (0 (,6):+ sin (0—¢);

2 cos 0 cos ¢ = cos (0+ ¢)+cos (0—P);

2 8in 0 sin ¢ = cos (0 — ¢)—cos 0+ ).
sin cc+-sin f = 2 sin $(e+f) cos L@ —f); sina—sin f = 2 cos L(a-+F) sin Ha—f);
cos a+cos f = 2 cos $(@+ /) cos H(a—f3); cosa—cos ff = 2 sin ¥+ f) sin 1(f—a).

In the triangle ABC:
a b ¢

sind  sinB  sinC

2R;

a* = b*+c?—2bc cos A, etc.;

(s=b)(s—0)
tan 34 = [ —,ete.; area = {s(s—a) (s—b) (s—0)};
3 g area = J{s(s—a) (s—b) (s— o)}
where s = $(a+b+c).
Ranges of the inverse functions:
=37 < sinvx < 4w o € coslx < w; —dm < tan~l'x < .



