2024 RELEASED FREE RESPONSE SOLUTIONS — MR. CALCULUS

2024 BC #5
(no calculator)

(a)
h(x) = jox,/1+( F@) de

h'(x) =41+ ( f '()c))2 by the Fundamental Theorem of Calculus

h'(ir):\/1+(f'(rc))2 =|\1+(6)*| or V37

(b)
J:*h +(f'(x)) dx is the arclength of f fromx=0 tox=7

(c)

: 2r
Euler's Method: Two steps of equal size = Ax= - = /4
f(0)=0

f(m)= f(0)+ f'(0)(m—0)=0+57 =57
f@m)= f(r)+ f(m)(2m—7)=5m+6m =

(d)
J(t + 5)005(%]& integration by parts: wu=¢+5 V= 4sin(ij

(t+5)[4sin(%)j—I4sin(%]dt
(t+5)[4sin(£n+l6cos(£j+C
4 4

du=dt dv:cos(i)
4




