NAME:

Solutions to Math 150 Practice Exam 3.1

Instructions: WRITE YOUR NAME CLEARLY. Do as many problems as you can
for a maximal score of 100. SHOW YOUR WORK!

1. Find a simple expression for [ (4\/§ — \7—5) dx [10 pts]
. 4 —

Solution: f(4\/§ — ﬁ) dx = [(4x1/? — 4x~1/2) dx = —x —8x'2 4+ ¢C

2. Find a simple expression for [ sec 46 tan 46 d@ [10 pts]

Solution: [ sec46 tan46 df = isec 460 + C

3. Use geometry to evaluate f04\/ 16 — x?dx [10 pts]

Solution: Observe that the integral represents the quarter area of the circle with

center at the origin and radius 4. To see this, let y = V16 —x2. Then0 <y < 4
when 0 < x < 4. Upon squaring, we obtain y2 = 16 — x2 or x? + y? = 16. Hence,

4 167
j V16 — x2dx = — =47
0 4

4. Use Riemann sums to evaluate ff'(x2 — Ddx [10 pts]

Solution:
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5, Computelimn_,oo%<\/1+1%+\/1+2%+---+ /1+n%>

Solution:
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lim — 1+41—+ 1+2 + .-+ 1+n— = lim — 1+k—
n—-ocon n n-on
k=1
=limz /1+k— f\/_dx— Z33/2 _ 13/2—2\/_——
n—-oo

[10 pts]

. d (10 dz
6. Find Efxz = [10 pts]
10 dz 1 2x

Solution: —f - 2T T

7. Find the average value of the function f(x) = x3 over the interval [-1, 1]
[10 pts]

. 1,1
Solution: f,,, = Ef—1x3 dx=0
8. Calculate fon/z sin? 6 cos 6 dé [10 pts]
/2

Solution: fon/z sin? 0 cos 6 df = %sin3 0|0 =1/3

9. Find a simple expression for [ t3 sint*dt [10 pts]

Solution: [ t3sint*dt = —icos t*+C

2+h 2-3h

10.  Suppose that lim;_,, = f f(®)dt = 5. Compute lim;,_,, = f f(®)dt

[10 pts]

2-3h
Solution: lim;_,, = f

F(Odt = —ijzz_Bhf(t)dt =—



Extra-Credit

11.  Under what conditions on f(x) can the limit limh_m%f;”hf(t)dt be easily
computed? Explain your answer. [10 pts]

Solution: If the integrand f(t) is continuous at t = x, the values f(t) are nearly the
same as f(x) forall t € [x,x + h] and all sufficiently small h. Since

limh_,O%f;th(t)dt = }lii%fa”e [x,x + h] and since f(t) = f(x), we must have

limy,o 3 [7" f(O)dt = £(x).
12, LetGQo) = [0 D% cos(2)de. Find 6'(x) [10 pts]

Solution: G'(x) = cos ([fox cos(sz)ds]z) cos(x?)

nn+1)
2

13.  Showwhy »}_ k = [10 pts]

Solution: LetS =1+2+:-+n.ThenS =n+ (n— 1) + --- + 1. Adding the two
expressions columnwise we obtain 25 = n(n + 1). Hence S = nntd)

14.  Suppose that f is an even function with fOSf(x)dx = 9. Evaluate
J2, xf (x¥dx. [10 pts]

Solution: The function g(x) = xf(x?) is odd. Hence f_11 xf(x*)dx =0



