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% The use of scientific calculators is not permitted in examinations.

1. Find the absolute maximum and absolute minimum values of the function on the

given interval. (10%)

F(X)=X+2, [0.1,5]
X

2. (a) Find the intervals of increase or decrease. (b) Find the local maximum and

minimum values. (¢) Find the intervals of concavity. (30%)

f(X)=x(6-x)*"

3. Find the area of the region bounded by the graphs of the equations. (6%)

1 2
y:(1+—j, x=1, x=2, y=0
X

4. Find the derivative of F(6)= [ 1+ (arcsinx)® dx = (6%)

5. Find the indefinite integral. (6% x 5 =30%)
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6. Evaluate the definite integral. (6% x 3 = 18%))
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No. 1
1 2_ -
f(X)=x+—, [0.1,5] F1(x) = 1_L:X 1 x=Dx+D)
X X X
The critical numbers: +1, -1, 0 but only +1 is in the given interval [0.1, 5].
f(0.1)=10.1; f(1)=2; f(5)=52
So f(0.1) = 10.1 is the absolute maximum value, and f (1) = 2 is the absolute maximum value.
f(x)=x(6-x)*" f'(x)= X§(6— X)_m(—l) +(6-x)*"
2 5
B —§x+(6—x) B 6—§x 1 18-5x
(6_X)1/3 (6_X)1/3 3 (6_X)1/3
The critical numbers: 18/5=3.6 ; and 6
(a) Interval 18 —5x | (6—x)13 f'(x)
X<3.6 + + +
3.6<x<6 - + -
X>6 — — +
f is increasing on (—, 3.6) and (6, ), and f is decreasing on (3.6, 6).
(b) f changes from increasing to decreasing at X = 3.6, so f (3.6) = 3.6x(2.4)** is a local
maximum value.
f changes from decreasing to increasing at X = 6, so f (6) = 0 is a local minimum value.
(c)
F1(x) = l (=5)(6-X)"7 =18 =5x)(1/3)(6-X)">(-1) _ l (=5)(6—x)+(18=5x)(1/3)
3 (6_X)2/3 3 (6_X)4/3
1 —30+5X+6-5/3X _ 1 -24+10/3x _ l& (x—=7.2)
K] (6—x)*" 3 (6-x)*" 3 3 (6-x)*°

f"(X) > 0 when x > 7.2 = concave upward on (7.2, )

f""(x) <0 when x < 7.2 (but X # 6) = concave downward on (—0, 6) and (6, 7.2)
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2 2
j2(1+1) dx=J.2(1+%+i2jdx=[x+2lnx—l} —2422- L =2 1 2m2
1 X ! X X . 2 2
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dd_é?Dsme\/ L+ (aresinx)° dx} \/ 1+ [arcsin(sin §)]° -cosd -0 = J1+6 -cosd
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IW I 1,2 d —I(u —4u"? +3u™"*)du

=§US/2—§U3/2+6U”2+C=%(X+2)5/2—§(X+2)3/2+6(X+2)l/2+C

.[X\/lin(% ”1+(1n x| 2(1nx)§dx:\/m+c

V4
(d) J xe X =ljem-l(x2+1)‘”2(2x)dx=lem+C
24 +1 2 2 2

2 3 2
(e) ”—1 3\/_) j(l 3[)( [jdx:—gln\l—w}hc
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No. 3

1/2 2X 1 12 2 1 1"
——Xx=— 1-2x%) " (—4x) dx = —=| —
I 2 2Jo ( ) (=4%) 2[1—2le
1(L_1)_1
/2 2) 2
(b)Let u=1-x > x=1-u > dx=—-du >

Jol(l+ X)v/1— X dx :I10(1+1—u)\/a (—du) :J‘Ol(zu”2 —u*?) du

1

:Fum_gum} 4 2 14

3 5 |, 3 5 15
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