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1. Differentiate each of the following.
a) f(x)=3zt—23+422—2x+7 e) f(z)=(3z—1)"" i) f(z)=+1+Vz
-z +5
b) f(x) = V225 +522 +1 ) f(z)= NS j) f(x)=tan3x
c) f(z)=cosx+ zrsinx a? +1 2
g) fz)="= k) f(z)= tan (3z?)
sin bz
T
d) f(z)=cos <2$ — 5) h) f(x)=cot (gm) 1) f(z) =secz+tanx
2. Find the exact value of each of the following.
=7 1 7
a) sin <37T> b) sin (COS_l <—2>> c) tan~! (tan (;))
3. What is the exact value of sinz if tanz = —27
4. Assume that for all real numbers x and y,
sin? z 4 cos? z 1
sin(x+y) = sinzcosy+ cosxsiny and
cos(x+y) = cosxcosy—sinzsiny
Prove each of the following.
a) sin(z —y) = si - i tanx + tany
y) =sinzcosy — cosxsiny e) tan(z +y) =
1 —tanztany
X — .2
b) cos2z =2cos®z — 1 f) sec?z =1+ tan’a
— i 2 1
c) cos2x =1—2sin"x g) Cos2x:§(CO52x+1)
/1 —cos2 i —
d) sing = + cos 2x h) sinz 1 ‘cosa:
2 14 cosz sinz
5. Simplify each of the following
a) sin (sin™!x) b) cos (sin~! z) c) sin (tan"'z) d) tan (cos™' z)
6. Prove that the following expressions are all equivalent.
= 1+sinx B— 1 +sinz C =secx +tanx D=7 S S
" V1—sinz cos T I —sinz secx — tanx
(Hint: prove that A = B and that B = C and that B = D and then D = E)
7. Prove each of the following.

In2+2In3+1nbd

a) logyy 90 = =33 5 73

b) 2logyg (2z) + logyg (25x) — 3logo (0.12) =5
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c) logy3-logs4-logy5-logs6-logg7-log; 8 =3

d) logs [tanz| = —logs |cot x|
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8. Compute each of the following limits.

in b 1 1 3 1 2 _
a) lim S o% - — = g) lim e * j) lim rre-2 2
20 T d) lim 22 70 T - R |
z—2 T — 2
. sinbx 224 —2
b) lim 1 h) lim logs: x k lim ————+
) =0 T e) 11:1—% 22— 4 ) z—0+ 83 ) a——1- z2-1
¢) lim voter—s f) lim — i) lim tan~lz ) lim —s——
x—0 xT r—2- T° — 4 Tr—00 T—00 x4 —1

9. Use implicit differentiation to differentiate each of the following.

a) (z? — y2)4 = 21y b) (z+y)* =sinz —siny

d(z? -z
10. Prove that (d) = 2z — 1, using the definition of the derivative as the limit of the differential quotient.
T

1
V1—22

11. Prove that if f (z) = sin™! z then f' (z) =

12. Evaluate each of the following integrals.

1 1 1
a) /x2+1dx d) /—az—i—de g) /x_5dx
b) BN e) /(3:5—1)10 dx h) /3—2da:
2 +1 v z—5

1 -1
C) /sin5x dx f) /m dx i) /Bi 57 dx
—Or —

13. Express each of the following in terms of the variable given.

a) Let a be the side of a regular triangle. Express its area in terms of a.
b) Let h be the height of a regular triangle. Express its area in terms of h.
c) Let A be the area of a square. Express its perimeter in terms of A.

d) Let ¢ be the hypotenuse of an isosceles right triangle. We write a semicircle on each of its sides as shown
on the picture below. Express the area of the shaded region in terms of c.

LJ
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Answers

122° + 10z 1 122° + 10z

=-_—" " a6+ 522+ 1
5(2x6+5x2+1)4/5 526 + 522 + 1 SR

La) fl(@)=12° — 302+ 82— 1 b) f(2)=

o) f'(z)=xcosz  d) f(x)=—2sin (23: - g) e) f(z) = 300 (3z — 1)%
—Hxr —1 2z sinbx — 5 (m2 + 1) COos 5T
£ ’ _ / _
) f (CC) ($2 + 1)3/2 g) f (fL') Sin2 5$
1
h) f () = —= csc? (E:c>:—z (cot21x+1> ) f(z) = ——F—m—
) @)= T eset (Ta) = -7 (cot2 T ) P @)= e
j) f'(z) = 3sec? 3z = 3tan?3x + 3 k) f'(z) =6z (tan? (32?) + 1) = 6z sec? (32?)
) f'(z) =secxtanz +sec’z = tan?x + 1 + sm2:x
cos? x
2. a) V3 b) V3 ) =
2 2 3
2
5 420
5
4. see solutions
V1 — 12
5. a) x b) V1—2z%2 ¢ 7 d) oo
2 +1 z
6. see solutions
7. see solutions
1 1 2 3
8.a) 0 b)5 ¢ = d —- e) undefined f) —o0c g —— h) —o0 i) T j) =
6 4 s 2 2
k) —oco 1)1
3 2
0. a)yf = —y? + 4z (;pZ_y?)g b) o = cosmf3(l‘+y)2
20y + 4y (22 — ) cosy+3 (2 +y)
10. see solutions
11. see solutions
1
12. a) tan~tz +C b) z —tan "tz 4+ C c) —5cos5x+0 d) —In|—z+2[+C
e) (35633)—1—0 f) gsin_l(Sx)—i—C g) In|lz —5|+C h) 3z —2ln|z—5/+C

i) 3z —2Injz -5+ C
Solution for b):

332 a:2—|—1—1 $2+1 1 1 1
dr= | —————dor = | 5——————de= | 1- dr = | ldz— dr =x—t Lot
/962-1-196 / 2 +1 “ /x2+1 xZ—l—lx / x2+1x / v /a:?—i—lx rotal

3 3 1
13, 8) V3.2 by V352 Q) WA d) -ne
4 3 4
For more documents like this, visit our page at http://www.teaching.martahidegkuti.com and click on Lecture

Notes. E-mail questions or comments to mhidegkuti@ccc.edu.
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