Calculus 1: A Large and In Charge
Review — Solutions

I use the symbol 3 which is shorthand for the phrase “there exists”.

1. We use the formula that Average Rate of Change is given by %
() 22 =3 =1
O
1/10-1/2 _ —4/10
() = == =%
2. (a) lim 10 — 3z =10 —26 = —26
r—12
: 4 4
b :lcl—% -7 -2 2
2o —12 —4 3
(¢) lim R [ (r=4)(@+3) =7
r——3 T + 3 r——3 T + 3
v+ —2 (x+2)(z—1) 3
d) m ——— =1 =—=-3
ey iy Rl pep Y| R
31 —1)(a? 1 3
(¢) limx — (z )z + x + ):_
=12 —1 21 (x — 1)(1’ + 1) 2
— z? 1— 232 1— 1
() i YE— o ve =) L Ve = V) +\/E+x):3
z—1 1—\/5 z—1 1—\/5 z—1 1—\/5
.|z +4 . —(x+4)
lim —— = lim —— =-1
L R
222 — 3 2z — 3
(h) lir{15 H = 1i1r{15 % does not exist. (One sided limits do not agree).
r—1. xr — x—1. xr —
1 1 1 1
i) lm —— — = lim — — - =
a0t x x| a0tz @
2_2r -8 -4 2
3. (a) fim L2278 oy BEEED 4 6 Soset gla) = —4
r——2 x4+ 2 T——2 x4+ 2 z——2
and g(x) is a continuous extension of f(x).
-7 -7
(b) This is impossible as lim —— = does not exist. Indeed since lim — ~ =
. =7 |x —7 | . =7t |I — 7|
im =L —=1and lim L = lim —— ' =1
Tt T — o7 e =T amr —(x—=7)
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4. (a)
(b)
()

z® 464 i (r +4)(2? — 42 + 16)

im im
z——4 x4+ 4 rz——4 T + 4
g(x) is a continuous extensions of f(x).

= 48 So set g(x) = 2* — 4z + 16 and

By the Sandwich Theorem, lim1 fz) =
T—>—

By the Sandwich Theorem, lirri f(z) =
z—>

Observe —1 < cos (;) <1= —x <wcos(;) <aforz>0and z <wcos(}) <
—x for x < 0. So by the Sandwich Theorem, each directional limit is 0 and so

1
lim z cos (—) =0
z—0 €T
Note that 1 < 1+sin®(2) <2 = /z < /z (1+sin® (£)) < 2yz as /2 > 0
for so by the Sandwich Theorem lim +/z <1 + sin? <—7T>>
x
)
(2

z—0t

as it is the difference
)=4—-+/3>0. By
with 1 < ¢ < 2, ie.

Consider 22 —v/z +1 = f(x). f(z) is continuous on (1,2
of continuous functions and so f(1) =1 —+/2 < 0 and f
the Intermediate Value Theorem, 3 ¢ such that f(c) = 0

(¢ = ver1

(b) Again, f(z) = cosx— 2z is continuous on (0, 7/4) and f(0) =1 > 0 and f(7/4) <

6. Use the definition f'(z) = lim

0 so by the IVT, a solution exists.
fl@+h)— f(z)

h—0 h

B th)+1-(Be+l) | Br43htl-3r—1 . 3h

(a) lim = lim im — =3

(b) lim

(c) lim

h—0 h h—0 h h—0 h

vr+h—yx _ lim r+h—x m 1 1
h—0 h haoh(\/ﬁ-F\/_) om+\/§_2\/§
(x+h)P+(x+h)+1—(2®+z+1)

h—0 h
o ® +32%h +3xh* + WP o+ h+1 -2 -z -1
= h
h(3z* + 3zh + h? + 1
—
1 1
() lim L VE _py, VI VTAR tox—h

T T T R T
—1 1
RN A(VEVE T h )(\F+W ) w2vE) 2
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7. f(x) being differentiable at a point means that f’(z) exists and is continuous at that

point.

(a) f'(z) = 6x so both f and f’(x) are continuous and differentiable everywhere.

(b) f(z)
)

is continuous for x > 0 and f'(z) = 1+ ﬁ so f(z) is differentiable for = > 0

(¢) f(z) is continuous for any x # 1 and f'(z) = ﬁ so f(z) is differentiable for

any r # 1
(d) f(x) is continuous for x > 2 and f’(z) is continuous on (0,2) and (2, c0).

1)(x—1)—(1)(x+1 r—1—x— —
8. (a> f,<l') _ Uk (x)_l()z)( ) — (561_1)21 = (x_?)z

(b) dy __ —2u(1+u?)—2u(1-u?) _ —2u—2u3—2u+2u3 _  —4u

du (14u?) - (14u?) T (14u?)?
(c) y=a%2 4+ 42+ 3072 =y = %\/54—\% T

1 1
Vi1 s sWER) 5= (V1) 1

dy=Tm=y= (Vor1)? T VIR
(e) ¥ =2ax+10b
(1) gla) =2+ 2 = f(z) =1 + 2270

u = t2/3 2t1/3 _u — 2t 1/3 22‘:72/3
() + +3
(h) s =1t7/?— t+\/_:> =P =1+

9. Use that the tangent line at a point x = ¢ is given by y — yo = f'(z)(x — ¢)
z+1)—2x(1

() = B =,

So the tangent line is y — 1 = (2 — 1).

2
55 (@) —vz l5)-2 _3
IV — _ =34 _ 3

(b) ¥ = 2o = m="5%" =% =~

So the tangent line is y — 2 = —32:(z — 4).

(c) y’:1+ﬁ5:>m:%.
So the tangent line is y — 2 = 2(z — 1).

10. Using the rules of derivatives, it is quite simple.

(a) (f+9)(1) =r()+ ( )
(

!
s P Q) _
(d <g> ) =""or — =7



() (f2-9)(1)=2f(1)f"(1)g(1) + (f(1))*¢’(1) = 8 (Chain/Product Rule)
(©) (VT2 = b (10)(2) = f e (7(2)g(2) + S0 (2) = VIO

' dt
The answers here are given so at the first number is velocity, speed then acceleration

for t =1, given as (v(1),|v(1)],a(1)) and the same for time ¢ = 4.

11. Use that £(s(t)) = v(t), 4(v(t)) = a(t) and speed is the absolute value of velocity.

(a) v(t) =3 and a(t) =0 so = (3,3,0) and (3,3,0)

(b) v(t) =9t* — 2 and a(t) = 18t so = (7,7,18) and (142, 288,0)

(c) v(t) = —6t + 16 and a(t) = —6 so = (10,10, —6) and (—38,8,0)

_ _ 212 2

(d) v(t) = (1+f§)2 and a(t) = 2 )(Jlrifs(f)gxlﬁ B 50 = (—1,1, 5) and (553, 5550 7913)
12. (a) f'(x) =sinxz +zcosz

(b) % = —sinz — 2sec’z

(c) ¢'(t) = 4secttant + 2sec*t

(d) W(9) = 2\[ cot ) — /0 csc? 6

<e> dy _ cos z(1+cos x)—sin z(— sin z) _ cos z+cos? z+sin? _ _cosxtl __ 1

dx (14-cos )2 (14-cos )2 (14-cos z)? 1+cosz

(f) o = sec®*(cosx)(—sinx)

(g) ¥ =sinzcosx + xcos’w — xsin’z

(h) ¢ = —cscxcot?’r —cscd o

13. This is the same as evaluating the derivative at x = 0.

~

3 —x+ 1202z —1)=m=-3

= —4(2? =22 —5) (22 — 2) = m = 555

—
5

~

=

=:(l+tant) P =>m=1

@]

N~

= 3cos’z(—sinz) = m =0
=20V/2? + 2+ (22 + 1)3(2* +2)7*3(2z) = m =0

= sec?(cosx)(—sinz) = m =0

@

~

—~
an s

~

= cos(sin(sin x)) cos(sin(z)) cosz = m =1

TN N

5 0 =

~— T ~— ~— ' ~—
S S U S

I S _
2\/m< sin(sin?z))2sinx cosx = m =0

14. Use the method of implicit differentiation.

4



(a) > 20— 202 =0= & =

(b) = 22 — 2y — 22%

(¢) = 525 (1+%)

z
Y

L3y =0 =

Y
Tave ety _ _ YVEVatytE+y)VEyy

L /gy +(a+y) VT /Y

2y 2Vxzty

(y—l—xj—z) :O:>%:

1
2\/xy

15. This is a combination of problem 10 and 15.

16.

17.
18.

19.

20.

dy d _
(a) = 4(2?+y?)(2z+2y ) = 25(20—2yE) = 4(10)(6+2m) = 25(6—2m) = m = =
So the tangent line is y — 1 = 7 (z — 3)

(b) = 2wy® + 22y = (y+1)(4—y)ﬁ+(y+1)( 2) % = m =0
So the tangent line is y = —2

(c) :>2ydy:20:v —2r=4m =18 = m =

9
2

So the tangent line is y — 2 = 3(z — 1)

Just use the rules of taking derivatives.

(a) f'(z) = g(a*

) +xg

(27)(27) = g(x )+2$9( !)

= f"(z) = 2xg'(2?) + 4xg'(z*) + 823¢" (2*) = 6x¢' (x?) + 8x3¢" (x?)
() i) = S _ 1 at) oy 1 e 2t

xT

dy _ =z dz - 2
dt = /1422 dt :>4_\/5

== f(2) = g"(x) 5 — g’(%‘)%%/a

Let s be the distance between the ships so s* = 2? + y? where z is the distance from
Ship A to where Ship B was at noon and Y is the same for Ship B. The at the time in

question, s = /100 + 10,000 = 104/101. So:

- 2
dt

dt+

dy ds ds 215
— = 10v101— = (10)(—35) + 100(25
= 5 = (10)(=35) +100(25) = — = Wi

Let r be the radius of the water level inside the cone and h its height. By similar
triangles, we deduce that h = 3r. Note we must use the same units for all measurement
so I converted everything into centimeters. Thus the final answer is in cubic centimeters
per minute. Thus:

1

V=c-m?h=—7mh’ = —

3

v o1 .dh 4V 1 800, 0007
3 P 277 = Zx(9 2 2 _ )
o™ g T = 9T (2007(20) 9

Since this is the overall change in volume, the rate at which water is being pumped

into the tank is
out.

800,0007

9

+ 10,000 since the rate of change is the rate in minus the rate



21. Draw a triangle with vertices at (0,0), (5,0) and the remaining side in quadrant I with
length 4. Thus the height of the triangle is A = 4sinf and base b = 5. Note 6 is the
angle between the two fixed sides and the final units are in square meters per second.
Thus:

1 1 ) ) dA dA T 3
A= §bh = 5(5)(48111(9) = 10sinf = o= 10cos b = = 10cos(z) = 10

w

22. Draw a circle with radius 100 with center at (200,0). Then the friend is at the origin
and the runner is at the point (x,y) on the curve (x —200)? + y? = 100%. Let s be the
distance between the runner and his friend. Thus:

d d
2 = 22 +y? = 5% = 22+ (1002~ (2—200)%) = 2 = 1002 —200>+400z = 2sd—j - 4ood—9t”
At the time in question, this implies that % = Cfl—f. To find fl—f, we need to use some

trigometry. Form a triangle between the origin, runner and the center of the circle
and let 6 be the angle between the xz-axis and the edge connecting the runner and the
center of the circle. Thus by the law of cosines,

1 1
200% = 200% + 100% — 2(200)(100) cos @ = cos ) = ;= sinb = g

By the definition of # and using opposite interior angles, we obtain % = v sin § = fl—f =

dt
7—V415 where v is the runner’s velocity.

23. Use the fact that f(z) = f(a) + f'(a)(z — a).

a) Use the function f(z) = /7 and a = 36. Then f'(z) = s1= = f/(36) = %. Thus
2z 12
V36.1~ 6+ £5(36.1 —36) = V36.1 ~ 2

120
1 = l = / = _—1 / — __1
(b) Ulse ihe1 funcfloilofl(m) 16 - ancli aN 9190. Then f'(z) = - = f'(1) = 15;- Thus
01 ~ 15~ 105101 —10) = 157 = 1565

(c) Use the function f(z) = 2% and a = 2. Then f/(z) = 62° = f'(2) = 192. Thus

(1.97)% & 64 + 192(1.97 — 2) = (1.97)° ~ 1426

24. We first find all numbers x such that f'(z) = 0 or f'(z) is undefined. These are the
critical numbers of the function. In the problem, this is what was meant when it
ask to find “critical values”.

(a) f/(x) =10z — 4. Thus the critical number is {2}

(b) f'(t) = 6t> + 6t — 6. Thus the critical numbers are {71+\/5 ’1"/5}



(c) s = 4t>+12t*+4t = 4¢(t*+3t+1). Thus the critical numbers are {0, =345 =35

(d) f'(r)= TQJ(FTIJI(?T) = (11;:22)2. Thus the critical numbers are {1, —1} since 2% + 1 is

never zero.
(e) ¢'(z) = 2273 4+ 2275/ = Lo=%/3(x 4 2). Thus the critical numbers are {0, —2}
(f) ¢'(z) = $(2® — 2)7%/3(2z — 1). Thus the critical numbers are {0, 1, 1}

25. The absolute max and min of a function will always occur at the endpoints of the
interval I = [a, b] or critical numbers in I.

(a) f'(z) = 6x — 12. The critical number is 2 and so f(2) = —7, f(0) = 5 and
f(3) =—4. So max {f(x)} =5 and mjln{f(x)} = —T.

(b) f'(z) = 62%+ 6x. The critical numbers are {0, 1}, f(0) =4, f(1) =9, f(-1)=5
and f(—2) =8. So mIeLX{f(a:)} =9 and mlln{f(:v)} =4.

r) = 2x — % = 227 2(2% — 1). The critical numbers are {0, 1} and so f(1) = 3,

1) =1 and f(z) = 5. So mj@x{f(x)} =5 and mjm{f(w)} = 3.

x) = ﬁ The critical numbers are {—1, 1} and so f(—1) = —3, f(1) =
2 :

f(0)=0and f(2) = 2. So mlax{f(a:)} =% and mlln{f( )} =—=

(e) f'(z) = cosz—sinxz. The critical number is {Z} and so f(0) = L and f (%) = V2.
So max{f(x)} =2 and min{f(x)} = 1.
(f) f/(z) =1+ 2sinz. The critical numbers are {=2%, =*} and so f (=%) = —2F

\/_,f(G) -5 — V3, f(- ):—7r+2andf( ):7r—|—2.SomIax{f(x)}:
7r+2andmlin{f(x)}:—%—\/§.

Y

[\') —
N

3
_l’_

26. One must check that f(x) is continuous on [a, b] and differentiable (a, b), which is easily

done.
(a) Lo = 106 =2 f/(2) =62+ 250 6c+2=2=c=0
(b) fo=fd — 2 — 5. f/(2) =322+ 1503+ 1 =5 = ¢ = +2. But only
c= \/lg is in the interval [a, b].
(c) f(b)ff(a): 0 — 1. f/(z) = +575 80 s = 1 = ¢ = * . But only ¢ = -1 is
b—a 1-0 3z2/3 3¢%/3 33/2° y 3v3

in the inter al.



b — a 2_1 x —X
(d) f(b) f(): i f :l f/(x):ﬁ: (m+2)2 SO

2 1
PR :§:>18:(c+2)2:>c:i3\/§—2

But only ¢ = 3v/2 — 2 is in the interval.

27. f(0) =3 and f(—1) = —8 and since f(x) is continuous everywhere, the Intermediate
Value Theorem gives the existence of a zero. Since f'(z) = 5z* + 10 > 0 for all z, the
Z€ero is unique.

f (2%:5(0) = 2 50 by the Mean Value Theorem,

But this contradicts the fact that f'(z) < 2 for all z. Thus no

28. Suppose there is such a function. Then
3 ¢ such that f'(c) =
such function can exis

3
2°
st.

29. A function is increasing when f’(z) > 0, decreasing when f’(z) < 0, is concave up
when f”(z) > 0 and concave down when f”(z) < 0.

(a) f'(x) =62°—6x—12 = 6(x—2)(x+1). So f(z) is increasing on (—oo, —1)U(2, c0)
and decreasing on (—1,2). It has a local max at (—1,7) and a local min at
(2,-32).
f"(xz) = 12z — 6. So f(z) is concave up on (—oo,1/2) and concave down on

(1/2,00). It has an inflection point at (3, —22)

(b) f'(x) = 42® — 122 = 4a(2> — 3). So f(z) is increasing on (—+/3,0) U (v/3, 00) and
decreasing on (—o0, —/3) U (0,+/3). It has a local max at (0,0) and local mins
at (—v/3, —18) and (v/3, —18).
f"(z) = 122® — 12. So f(x) is concave up on (—oo, —1) U (1,00) and concave
down on (—1,1). It has an inflection point at (—1,—7) and (1, 7).

(c) W'(xz) = 6x(z* — 1)% So f(x) is increasing on (0,1) U (1,00) and decreasing on
(—oo0,—1) U (—1,0) and has no local max and a local min at (0, —1).
R (z) = 6(x? —1)* 4+ 2422 (22 — 1) = 6(2® — 1) (22 + 42 — 1). So f(z) is concave up

n (—oo, —2—+/5)U(—1,—2++/5)U(1, 00) and concave down on (—2—+/5, —1)U
(—2+ V5,1 1). It has inflection points at x = £1 and z = —2 £ V5
(d) P'(z) =va?+ —|—\/7 (224+1)"Y2(2224+1). So f(x) is increasing everywhere
and has no local max or min.
2zv/x2+1—22 v - (222 .
P’(x) = 7 T e = (I(QQH;;?})Q. So P(x) is concave up on (0,00)

and concave down on (—o0,0). It has an inflection point at z = 0.

(e) Q(x)=vr+1 trAm = (x+1)"2(22+1). So f(x) is increasing on (—1/2, 00)

and decreasing on (—1,—1/2). It has a local min at x = —3.



| 2Vatl-225(@+1)" "2 3444
Q"(x) = s T ) = e So Q(x) is concave up everywhere

and no inflection points.

(f) f'(x) =1— 2723 = 272323 —1). So f(x) is increasing on (—oo0, —1) U (1, 00)
and decreasing on (—1,1). It has a local max at z = —1 and local min at z = 1.
f"(z) = 22753 So f(=) is concave up on (0,00) and concave down on (—o0,0).
It has an inflection point at x = 0.

(g) f'(t) =1—sint. So f(t) is increasing everywhere and has no local max or min.

f"(t) = —cost. So f(t) is concave up on (—37”, —g) U (g, 37”) and concave down
n (—27r, —37”) U (—%, g) U (37”,27r). f(t) has inflection points at t = j:%” and

t=+T.

30. I'Hopital’s rule is useful for these sort’s of limits. The tricks in b. , c¢. and e. are
particually useful.

() 1 622 + bz _ lim 6x* + bz 5
a) lim = e e
=00 (1 —2)(20 —3) 2—=00 —222 — 2 — 3
Va?+4 4 244 1
(b) i YA hmx—i——x: T . N S o
z—o0 4z 41 g0 (4o +1)2 200 1622 + 8z + 1 16

Thus the limit is }1.

2 3 1— 2
(¢) im Va2 +3z+1—2 = lim ’ :—+x3—|—+ f . By using I’Hopital’s Rule, the
T—00 T—00 A/ X €T

limit is same as lim T'
eee 2vVx2+3x+1 +1 )
2 3 4 12 9
Now lim T =L = lim v7 A lor + = L? Thus = L = 1. Hence

oo zm oo A(a? + 32 + 1)

the limit is 2

—1
1— NG
(d) lim \/_ = lim 2% = —1 by I'Hopital’s Rule.

PN
42 4+ 1 422 4+ 1
lim ————=L=lm ———— =1[*= L[ =2
(¢) Bim == 200 2% + 27 + 1
31. xzy = 100 and S = x + y. SubsitutingforyyieldsS:a:—l—%:>S’: _@ The

critical number with x = 10 is a minimum and so x = y = 10.

32. A=uay = % The perimeter of the fence P is given by P = 2y + 3z = P = % + 3.
Minimizing this function yields P’ = —x% + 3 and the critical number x = 1 yields a
minimum. Hence z =1 and y = % The units are in feet.



33. V = 222y and the cost function is given by C = 10(22?) + 6(2)(2zy) + 6(2)(zy) =

2022 + 36zy since there is one side of area 2x? at $10 per square foot, 2 sides of area

2xy and 2 sides of area xy at $6 per quare foot. Thus C' = 2022+ 12—0 = C" =40z — %0.

e 2/3 .. . ..
The critical number = 5~ corresponds to the minimum which makes the minimal

2
cost, Crin ~$163.54

34. Don’t forget +C'!

(a) F(z) =223 —42* + 32+ C

(b) F(a)=a—a* 4+ 22° = 228+ C
(c) F(z) = 4a°/* — 427/ - C

(d) F(z) =—-32%+C

(e) Flz)=-3+5+C

35. For the solutions, C' «, 8 and ~ are arbitrary constants.

(a) = fl(z) =32+ 4> +a= f(x) =2 +2' +ax +
(b) = fl(z) =2+ 22 +a= f(z) =2 + 22"’ + aa? + 8
() = f't)y=20"+a= f'(t)=5t"+at + = f(t) ="+ at® + Bt + v
d) = ") =22 -2 ta= f(t)=1— L2+ at + B
= f(t) = git" — 15t”* + ot + Bt +

(e) = f(x) =2 —1+C. Since f(1) = 2, we have that ¢ = 2 hence f(z) =z — < +2.

(f) = f(z) = 3sinz — 5cosx + C. Since f(0) = 4, we have that ¢ = 9 and so
f(z) =3sinz —5cosz + 9

(8) = f'(z) =42’ =322 +32%+a = f(z) = 2'—2® = Lz’+ax+4. Since f(0) =1, we
have that 5 = 1 and since f(2) = 11 we have & = 3. Thus f(z) = 2*—22°+3x+1.

36. Use the formula that the Riemann Sum is the sum of the area of the rectangles. In
each case, assume you use n, an aribtrary number of rectangles. Note that I have used
Right Handed Sums.

(a) We have that the width of each rectangle is % and the height is given by the

"8 .,/k
function value. Thus the area is given by lim ( E —i/i>
n—oo 1 n n

(b) The width of each rectangle is = and so the area is given by

i (e vt )

k=1

10



37. T will use a right hand sum to estimate the areas. Note that for n = oo, this is given
by the definite integral.

(a) i

111.

ii.

1il.

ii.

1il.

The width of each rectangle is 2 and the heights are 4 and 10 so the area is
28.

The width of each rectangle is 1 and the heights are 1, 4, 7 and 10 so the area
is 22.

s 3,03 3 3
/(1+3x)d$:x+§:v :3+§(9)—(—1+§):16

1 -1

i. The width of each rectangle is 1 and the heights are 1 and —2 so the area is

—1.
The width of each rectangle is % and the heights are %, 1 ;1 and —2 so the
area is 7t
2
1 42 8§ 4
2—2?)dr =220 —-2°| =4— - =~
A( ) dv =2v =g 373

i. The width of each rectangle is 2 and the heights are 17 and 129 so the area

is 292.
The width of each rectangle is 1 and the heights are 3, 17, 55 and 129 so the
area is 204.

4
1 4
/X1+mﬂdx=x+§ﬁ =4+ 128 =132
0 0

38. Drawing a picture will help.

(a) The area of the square is 9 and the area of the triangle is 4 so the integral is 13.

Y

(b) The area of the rectangle is 3 and the area of the semicircle is 2 so the integral
is 3+ 2

4

(c) The area of the “outside” rectangles are both —1 and the area of the “inside”
rectangle is 1 so the integral is 0.

2

39. This is the Fundamental Theorem of Calculus.

(a
(b

- K

)
)
()
()

)

() =v1+2z
'(y) = y?siny
(x) = — cos(x?) since —F(z) = /2 cos(t?) dt

—tanx

(e) 2xv/1+ 24

11



1 1 2 86
== —9 do = —27 — = -2
/ 2% —22° + 1) 7:5 296 ta| =<
1 1
(e) :>:/ —3x2+x—|—2da::—a:3+§$2+2$ =2
-1 -1
w/2
f) ==— =24
(f) cscacﬂ3 2

b
41. The total area bound by a curve y = f(x) is given by / |f(z)] dx

—4 1/3 4
(a)/ |3a:—1|dx:/ 1—3md:1:+/ 3r —1dx
-2 -2 1/3

1/3

== 33—33:2 Sp2 | =8
2 +2 s 3
1 2 3
/|:B —x—2|d:v—/ x2—$—2dx—l—/2—z—x dx+/x—x—2dx
_ 1 2
1.3 1.2 B 13| 1.3 1,2 3
N VB —2‘ 9p — 1z2 _ 1 ‘ 18 1 —2(::m
3T 5T x B + 2z 3L » + 3L 5T x )
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42. These are done using a u substitution. Don’t forget the +C'

1 1
(a) Letu—l—x4:>——}l/u5du——ﬂu +C——ﬂ(1—x)6+C
1 1
(b) Letu:2—x2>:—/u6du:—?u7:—?(2—x)7+0
1
(c) Letu:xz%—l::%/u?’ﬂdu:—

1
5u5/2 — 5(12 + 1)5/2 + C

1 1
(d) Letu_1—3x:>———/—du—93+C:§(1—3x)3+(7
1 1
(e) Let wu=3— bz == — 5/ u'® du = — 66/5+C:—6(3—5x)6/5+0
1 1
(f) Let u =3z :>—%/sec2udu—gtanu—l—C'—gtan(?)x)—FC
1 1
(2) Letu:1+\/§=>:2/u9du:5u10+023(1+\/5)10+0
1 1
(h) Letu:g::—%/Cosudu———Slnu+C———51n< )—i—C'

™ ™

1 1
(i) Let u =secx :>:/u2 du=-u’+C = =sec’z + C

3 3
43. These are also done using a u substitution. Don’t forget to change the limits of inte-
gration!
25
2 25 112
(a) Let u=4+3z == 1 \/ﬁdu:—uzw‘ = —
4 9 4 9
2 7 L7
(b) Let u=2* == 35 | cosudu= zsinu| =0
0 2 0
(c¢) Let u =4t == 1/Wsimudu— —1cosu7T 1
B A 4 )

5/4 9 5/4 9
(d) Letu:l—i—% :>:—/ \/adu:_gug/QL -2 (5\8/_ 2\/—)
2

T 1
(e) Let u =t :>:%/ cosu du = ——sinu
0 T

=0
0

0 1 a2 1 (Z2 3
(f) Letu—a2—u2:>——%/ \/ﬂdu——/ Vaudu=-u? =%
- 2 /. 3“1 T3

13



44.

45.

46.

A7.

. ' ™2 22 sin x
Observe that f(z) = 45" is an odd function since f(—z) = —f(x) so/ o do =
* —7/2 l+z
0

1 1
1
Let u = 2. Then V1 —at dx = 5/ V1 —wu? du. The last integral is the area

s

0 0
of a quater-circle with radius 1. Thus the integral is §

3 9
Let u = 22 then/zf(:r) d$:%/0 f(u) du=2

0

2+h 2+h 2
Observe that V143 dt = V14t dt—/ V14+t3dt = f(2+h) — f(2)
2 0 0
where f(x) = / V14 t3 dt. Thus by the definition of the derivative:
0
1 2+h
lim — V1+t3dt = f'(2)

h—>0h 2

By the Fundamental Theorem of Calculus, f'(x) = v/1 4 23 and so

2

1 +h
lim — Vi+t3dt=+v1+8=3

h—0 2
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