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Question 5 Question 5

Consider the function f(x) = %k’ where £ is a nonzero constant. The derivative of f is given by
X —kx
, —3(4x -7 ,
(a) f (x) = % 2: f (3) f’(x) — k—2x
(2x —Tx + 5) ( B 2°
X —kx)
j'(3) — (_3)(5) — _E
(18-21+ 5)2 4 (a) Let k =3, sothat f(x) = . Write an equation for the line tangent to the graph of f at the point
x°—3x
whose x-coordinate is 4.
. 3(4x-17) 7 . . L . 4
) f(x) = ﬁ =0=x= 4 1 : x-coordinate (b) Let k = 4, sothat f(x) = . Determine whether f has a relative minimum, a relative maximum, or
2x" =Tx+5 2 : < 1:relative maximum -
7 with justification neither at x = 2. Justify your answer.
The only critical point in the interval 1 < x < 2.5 has x-coordinate T (¢) Find the value of k for which / has a critical point at x = —5.
/ : o : 7
J" changes sign from positive to negative at x = e (d) Let k = 6, so that f(x) = . Find the partial fraction decomposition for the function f.
x° —6x
Therefore, f has a relative maximum at x = % Find J' £(x) dx.
b b 1 , 3-2-4 5
© J.wf(x) dx = 11m ; dx = lim j (i - )dx 1 : antiderivative @ f(4)=—7—— =7 S @)=—5= 16 [ 1:slope
5 s 2% —T7x+5 b0 )5 \2x =5 x-1 o ; -3-4 (42_3.4) 2:0 . .
B 3: ¢ 1:limit expression 1 : tangent line equation
= lim [ln(Zx —-5)—In(x - I)J hm ‘: ( x-5 ):| 1 : answer An equation for the line tangent to the graph of f at the point
b -1 '
o * > whose x-coordinate is 4 is y = —i(x -4)+ L
= lim [ln(%_s)—ln(é):‘—ln2—ln(§)—ln(§) 16 4
Tomwl b1 4/1" 4] \s 4-2-2
®) f(x )747“2 f()—izzo 5. 1 : considers f"(2)
(d) f is continuous, positive, and decreasing on [5, 00). 2 : answer with conditions (x - 4x) (2 -4 2) " | 1 : answer with justification
f'(x) changes sign from positive to negative at x = 2.
0 " 1 1 —
The series converges by the integral test since j — 3 dx Therefore, £ has a relative maximum at x = 2.
5 2x°=Tx+5 £—2(5
converges. ) f'(-5)= % =0=k=-10 1 : answer
o (=5 —k-(-9))
d | 1 _ 4 B _ . . . ..
3 1 (d) o x(x-6 x t e = 1= A(x—-6)+ Bx 4 2 : partial fraction decomposition
P R 0 and — > 0 for n > 5. XX " | 2 : general antiderivative
2n~ =Tn+5 n 1
x=0=>1=4-(-6) > A:—g
: 6= 1=B-(6) = B=1
P e — © x=6=>1=8- = B=—
Since lim 20~ =Tn+5 _ 3 and the series Z% converges, 6
=0 1 2 Sin 1 -1/6 . 1/6
n? x(x-6) " «x -6
o0
the series % converges by the limit comparison test. I f(x)dx = ( 1/ 6 1/ 6 j dx
n=s2n- —Tn+5
= lln\x\+fln\x76\+C 771n‘x 6‘+C




