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Math 250 Skills Assessment Test

The purpose of this test is purely diagnostic (before beginning your review, it
will be helpful to assess both strengths and weaknesses). The test problems
cover Calculus I concepts that are essential for second semester calculus.
Answers are provided, and each answer has references to relevant review
topics either in Math 250 or earlier courses. If anything is unclear, the review
material should help.

You may click on the blue words if you wish to jump to an answer or the
review topics.

If you would like to print the Skills Assessment so you can work it out on
paper, please click Print.

Find the slope of the secant line for

secant line f(z) = — between the two points

whose z-coordinates are a and
(CL + h) Answer

2. Consider a circle of radius 2 centered at the origin. Find the area of
. . m .
a sector of the circle determined by an angle 6 = 5 radians.  Answer

3. Evaluate the following limits.

) i z* — 4 A
Yo 222 4+ 62 — 20 nower

b) lim ln(x — 1) Answer

rz—1t
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) 2+ 1
C) lim —— Answer
r—00 /22 + 3
in4
d) lim Sy Answer
z—0 T
4. Find ¢/ for the following functions.
a) y=2e"+mtanz — Tcosx Answer
T
b) y=3yxr+— —sinx+ 3cotx Answer
x
4
c) y= 3 Inx —secx —2cscx Answer
d) y= (22422 —1)(e* + tanx) Answer
e) y= (42> — Yx) (2 + 3x — Inx) Answer
r? -2z +1
f) = Answer
tanx + cot x
) _xe' t+cosx N
g y _ (4/7 - 4 nswer
h) y= (2> +3)/2 —sin(2x) + e'on® Answer
i) y=sin®z + sin2? Answer
j) y=cscvar+1 Answer
k) 2?y+ay? =4 Answer
) e =In(2? —y) Answer
m) Yy = x°®* Answer

5. Find the equation of the tangent line to the curve y = 1 4 Inx where
y = 1+ Inx crosses the z-axis. Answer
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6. Evaluate:

a) / xzdx Answer

In2
b) / e‘dx Answer
0
w/4
c) / cos x dx Answer
0
/3
d) / tan® z dx Answer
/6
e) / (e” + cosz)dx Answer
/2
f) / (cscz cot x + /x)dx Answer
1
1
g) / (a:3 + 1)2d$ Answer
—2
h) /ZL‘($2 + 1)1/2d$ Answer
, / dz
1) Answer
r+1
/4
j) / sec’ xe” My Answer
0

k) / e™dx Answer

0
1) / zvVx + ldx Answer

1
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/ x4+ 3
m) ———dx Answer
x2+6x—1
: T T
7. Find the area bounded by the curves y = tanz, z = 5 r = T and
y = —1. Answer
8. Find the area bounded by the curves y = x and y = 423. Answer

Answers Top of File Math 250 Review Topics
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ANSWERS to SKILLS ASSESSMENT

1. To find the slope, we need two points. If z = a then y = f(a), and so
one point is (a, f(a)). The other point is (a + h, f(a + h)). Then

=y fla+h)—=fla) fla+h)— f(a)
slope—m—xz_xl— a+h—a h '

(This quotient has a special form and is called the difference quotient.)

1 1
In this problem f(x) = o1 f( )= Bk Thus,
1 1 a—(ath

Slope:f(a+h2_f(a) _ a—|—f}LL_5: a(a;—h)

(see Math 250,
Review Topic 1

Return to Problem
for help.)

2. The area A of a sector of a circle of radius r subtended by a central

1
angle 0 is given by the formula A = 57’20. Thus,

1 T m
A== _T
2 (2) 6 3
(see Math 250,
Return to Problem Review Topic 6
for help.)
2
3 a) Find li v This has form - at z = 2, and
a 1mn 1m . 1S nas 10rm — at r = anda so we
T—2 255'2 -+ 6x — 20 0 7

must manipulate. Let’s try factoring.

22 —4 . (z=2)(x+2) _ r+2 4 2

I - B e
v22(22 + 32 — 10)  r22(x —2)(x +5) +22(x+5) 14 7

(see Math 250,
Review Topic 11B

Return to Problem
for help.)
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3. b) Find lim In(z —1). The graph of

r—1t

In(z — 1) has the following appear- In(z — 1)
ance, which is a shift of In x one unit /
to the right. Thus, ,

. 1 /=2

111?+ In(z — 1) = —oc. /

(see Math 250,

Return to Problem Review Topic 11A
for help.)
: . 2r+1 : :
3.  ¢) Find lim ———". Let’s factor out the highest power of x that

r—00 \/12 + 3

we can in the numerator and also the denominator.
1
91 =
) 2¢+1 L o ( + x) B
T—00 /2 +3 o T—00 3 T—00 3
\/x2<1+ﬁ> a:\/1+ﬁ
< 1
2+ —
, T
= lim ——%

r—00 3 '
\/Hp
1 3

As x — 00, — — 0 and — — 0. Thus,
x x

) 2¢ + 1 2
lim = = 2.
=00 \/p2 +3 /1

(see Math 250,

Return to Problem Review Topic 11C
for help.)
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. sindx . 4 sindx , sin4x . sinzx
3. d) lim = lim — = lim 4 . We know lim =1
x—0 z—0 4 T x—0 X z—0 T
, . sin(0) ,
(See Example 11B.7). This really says (1911’]% 0 = 1, where 0 is
the same for the numerator and the denominator. Thus,
. sindx
lim =1.
z—0 4x
This means
. sindx . sin 4x
lim = lim4 - =4-1=4.
z—0 T z—0 4x
(see Math 250,
Return to Problem Review Topic 11B
for help.)
4. a) y =2e"+msec’z + Tsinz
(see Math 250,
Return to Problem Review Topic 12B
for help.)
4. b) Rewritey asy =322 + 727" —sinx + 3cotx
/ L 1) -2 2
Yy =3 53: —T7x~ % —cosx —3csc’ x
(see Math 250,
Return to Problem Review Topic 12B
for help.)
, 401
4. ¢ y :5-——secajtanx+2(:sc:ccotx
x

Return to Problem

(see Math 250,
Review Topic 12B
for help.)
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4. d) Y= [d%(:c? + 2 — 1)] (e + tanz)

d
+ (2% 4 22 — 1)%(637 + tanx)

= (22 +2)(e" + tanz) + (2 + 2z — 1)(e” + sec’ 7)

(see Math 250,

Return to Problem Review Topic 12C
for help.)

2 1
4 e ¢ = (4 <§> x13 gx_2/3> (z° + 3z — Inx)

1
+ (422 — 23 (322 + 3 = =)
T

(see Math 250,

Return to Problem Review Topic 12C
for help.)

4. f) o =

d 5 d
[%(az —2:v+1)] (tanz + cotx) — (x —2x+1)%(tanx+cot:c)

(tanx + cot x)?

(22 — 2)(tanx + cotx) — (2% — 22 + 1)(sec® z — csc? x)

(tanx + cot x)?

(see Math 250,

Return to Problem Review Topic 12D
for help.)
1
(e + ze® —sinx)(z/* — 4) — (we® + cosx)(=x~3/%)
4. g Y= !
(z1/4 — 4)2

(see Math 250,

Return to Problem Review Topic 12D
for help.)
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1
4. h) ¢ = 5(:62 +3)712(22) — (cos 2z) - 2 + e ¥ sec? 1

(see Math 250,

Return to Problem Review Topic 12E
for help.)

4. i) Rewrite y = (sinz)? + sin(z?).

y = 2sinx cos x + cos(z?) - 2.

(see Math 250,

Return to Problem Review Topic 12E
for help.)

1
4. j) ¢ =[—csc(z?+1)%cot(2? + 1)1/?] <§> (22 4+1)71/2. 22

(see Math 250,

Return to Problem Review Topic 12E
for help.)

4. k) Use implicit differentiation.

20y + 2%y +y* +2(2yy) = 0
y' (2% + 2zy) = —2zy — y°

W y?

22+ 2xy

(see Math 250,

Return to Problem Review Topic 12F
for help.)



Math 250 Skills Assessment — Answers

Page 10

4. 1) Use implicit differentiation.

1
Py +ay] = —5— y(%—y’)
1 2
ea:yxy/+ > y/: 255' _yemy
==Y ==Y
2z _ et
) 22—y
Yy = 1
5 + xetV
==Y

Return to Problem

4. m) Take the natural log of both sides to arrive at

Ccos T

Iny=Inx =cosxlnz.

Now use implicit differentiation

1
—y' = —sinzInz + (cosx) - —.
Yy T
Then
, ) COS T
Y :y(—smxlnx+ )
T
= gt [— sinzInx + cosx}
T

Return to Problem

(see Math 250,
Review Topic 12F

(see Math 250,
Review Topic 12G
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5. To find the equation of the tangent line we need the point and slope.
The curve crosses the z-axis at f =0 =1+Inz = Inz = -1 =
v = e . The point is (e7*,0). To find the slope we need to take

1

the derivative and evaluate the derivative at the point. Thus f/ = —

1

X

flle)=—=e. Theny—0=c(zx—e ') = y=cx — 1.

e—1

Return to Problem

6. a)

3
x
—+C

3+

Return to Problem

Return to Problem

e V2
:smz—sm():—

6. ¢

Sin &

0

Return to Problem

/3 /3
6. d) / tan® x do = / (sec’z — 1)dx

Return to Problem

(see Math 250,
Review Topic 12H
for help.)

(see Math 250,
Review Topic 13A
for help.)

(see Math 250,
Review Topic 13A
for help.)

(see Math 250,
Review Topic 13A
for help.)

(see Math 250,
Review Topic 13B
for help.)
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6. e e +sinx+C

(see Math 250,

Return to Problem Review Topic 13A
for help.)

/2
6. f) Rewrite integral as / (cscz cot @ + /%) dx
1

243 ) 72 T3 /m\4/3 3
= _CSC:C+T 1 :—CSC§+Z(§> —(—cscl—FZ)
3
B 1+3<7T)4/3+ ] 3 7+3(7T>4/3+ |
- 4 \2 COTY T T\ e
(see Math 250,
Return to Problem Review Topic 13B

for help.)

(7T 1 (=2)" 1 A 23 172
AP, [ —(—2 —9)| ==
7 *3 7 +2( ) +(=2) 14 14
195
14

(see Math 250,

Return to Problem Review Topic 13B
for help.)
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6. h) Letu=2a?+1,du=2xdr.

1
2 1/2 _ [ L
/(x +1) xdcfx /2u du

u au

(see Math 250,
Return to Problem Review Topic 13C

for help.)

6. i) u=az+1,du=dr.

du
dx du
/ = [ —=hju/+C=h(z+1)+C
(x+1) u
—
Uu
(see Math 250,
Return to Problem Review Topic 13C
for help.)
6. j) u=—tanz, du = —sec’ x dv. We now need to change the limits
7
of integration; when x = 0, u = —tan0 = 0; when z = 1
T
u=—tan— = —1.
4
u=—1\, u
" Tanw 2 -
—tanx u
e ec :cd:z::/ (—e"du)
;o e
u=0"
~1
= ¢ =—el-(=")=1-¢"
0

(see Math 250,
Return to Problem Review Topic 13C

for help.)
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~ = 1
6. k) wu=mz, du:ﬁdx,/emv dx :—/e“du
T

o~
du
1 eﬂ'(E
=4 C="1C
m s
(see Math 250,
Return to Problem Review Topic 13C

for help.)

6. 1) wu=2+1, du=dx
r=—1 u=—-14+1=0

1
1/2 _ 1,12
T (x+ 1)/ dx —/0 (u—1)u'du

(see Math 250,

Return to Problem Review Topic 13C
for help.)



Math 250 Skills Assessment — Answers Page 15

6. m) u::c2+6a:—1,du:(2:v—|—6)dx:2(x+3)dx
/ :U+3 /—
x—|—6x—1

1 1
:§1n|u|—|—C’:§ln]x2—|—6x—1]—|—C

(see Math 250,
Return to Problem Review Topic 13C
for help.)

/4 /4
7. Area = / (tanx — (—1))dzr = In|secz| + x

/6

(S@C > % ( () +5)

6
—In|—|-—
(2) 12 y =tanx

8
Il
ol
INE]
I
8

(see Math 250,
Return to Problem Review Topic 13D
for help.)
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y = 43

We must first determine where the

curves cross. Set x = 4x°, then

8. 4ot —x=0— 2(20—1)(22+1) =0
0 1 1 Wi
soz =0, 75, —. Wecan use

symmetry and find

1/2

1/2 72
Area = 2/ (z — 42%)dx = 2 (— — 1:4)
0 2 0

- )= (593

(see Math 250,
Return to Problem Review Topic 13D
for help.)
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