MATH 2050 TEST 1. SPRING 2016

1. Find the most general antiderivative of each
function.

1 1 1
(a) f(l“):*+*2+ﬁ

T x

(b)  f(a)=(z+3)

1

(¢) f(x)=cosz+ p——

2. Find the function f(z) which satisfies the
following conditions

() = 42® 4622 +62+4, f(0) =4, f/(1) = 13.

2
3. Evaluate the integral / V4 — 22 dx by in-
0

terpreting it in terms of area.

4. Use the fundamental theorem of calculus to
evaluate the following expressions.

(a) % /lx sin(t%) dt

2

d
(b) - 1 sin(t3) dt

5. The areas of three regions between the graph
of y = f(x) and the z-axis are shown below.
What is flw f(z)dx?

6. Evaluate the definite integrals.

3
(a) /0 x(z+1)de

w/4
(b) / (sinx + cosz) dx
0

7. Evaluate the indefinite integrals (you may
or may not need to use a substitution).

(&) /a:2+1dx

X

(b) / e du

(c) / e® sin(e®) dz

(d) / cos® z sin z dz
(e) /l‘\/l’2+11dl'

(f) /:U(x + 3)% dx

8. Use a Riemann sum to calculate the integral

/13(x2 —5)du.

No credit will be given for any other method.



SOLUTIONS

(a) f(z)= % ta a2
F(z) =In|z| -

1
:ln]:n|—f—|—2\/5—|—0

r o2y 0

(b) flz)=2®+6z+9

(z) =

(x) = x + 327 + 92 + C

(c) f(ac):cos:v—i-se(:2x
F(z) =sinxz + tanz + C

2. The first antiderivative:
fl(x) =a* +22% + 322 + 4o + C
Since f'(1) = 13,
13=14+2+4+34+4+C = C=3.

The second antiderivative:

1 1
f(x):5x5+§x4+x3+2x2+3x+D

Since f/(0) =4, D = 4. Therefore

1 1
f(z) = 5x5+§w4+1‘3—|—2$2+3$+4.

3. The function y = v/4 — 22 is the top half of
a circle of radius two. The integral in question
is the area of the portion of the circle in the
first quadrant. So

2 1
/ V4 —a?de = ~(47) = 7.
0 4

@ /. sin(t%) dt = sin(z°)

2

d
(b) i |, sin(t?) dt = sin(z°) - 22

10
/ flx)de =2—-1+3=4.
1

= (9+9/2) —0=27/2.

w/4
(b) / (sinz + cosx) dx
0

w/4
= (—cosz +sinz)

0

= (—‘f+‘f) —(-1+0)

241 1
/x+ dxz/(ﬂ&—i—)dac
T T
14

=57 +Injz|+C

(b) Let u = 7z, so that du = 7dz. Then

1 1 e’
Tx fr et = — u = —
/e dx—/7e du 76 +C 7 + C.

(c) Let u = €*, so that du = e*dzx. Then

/ew sin(e®) dz = /sinudu

= —cosu+C
= —cos(e”) + C.

(d) Let u = cosz, so that du = —sinzdz.
Then

/Cos5xsinxdm = /u5 - (—1du)




(e) Let u = 22 + 11 so that du = 2xdz. Then

1
/x\/$2+11d$:/2\/ﬂdu

=5 3zu +C

= %(mQ +1132 4+ ¢

(f) Let u = x + 3 so that du = dz. Then

/a;(:c +3)% dr = /(u — 3)u® du

27 26
U 3u
T 2T 26 +C

(43 3(x+3)*
97 26 +0C

8. Az =2/n and x; = 1+ 2i/n, so

2 2 44 4'2
Flay) = (1+Z) 5= 4 —
mn n

n

Then

/13(:E2 —5)dx

n . .
. 47 442\ 2
= Jlim > 1<‘4+n+n2)n
1=

A 8 —

8 8 1 8 1)(2n+1
= lim ——-n+7.m+7_”(”+ )(2n +1)
n—00 n n2 2 n3 6
2
= lim <_8+4‘n+1+4.2n +3n—|—1>
n—oo 3 n2
——8+4+§
- 3

= —4/3.

)



