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The University of Calgary
Department of Mathematics and Statistics
MATH 249
Worksheet #4

. Find an equation of the tangent line to

2—y=— -1
Y

at the point P (5,9).
5T —62% — 8% + 3

Find a general antiderivative of f(x) = for x > 0.

x2

Solve 3" = 2sin(m — 2x) with ¢/(7) = 0 and y(7) = 3.

1 5)
Solve for x : et — 1o
2
Find ¢ in terms of x and y if 22 + 3y = )
r+1
. T 1 : :

Find a general antiderivative of f(r) = ————— in the domain

cos?(3x — 1)

(find the domain).

Solve y" = S 6z, y'(4) =2,y(4) =0.

N7
Solve for x:
(a) $In(z+3)+1=0
(b) 3% = 9*73,
Find an equation of the tangent line at the point (6,7) to

2c:osg +ﬂ:\/§+7r.
T 6

Solve (i.e. find y including an interval )

with  y(4) =1

Solve for x: log,(z + 4) — 2log,(z + 1) = 1.

2
Find / <3\/_ — %) dz for > 0.

X

1



SOLUTIONS
For 1)
Use implicit differentiation and Chain Rule on the left ,Quotient Rule on right:

tor )t = ()

1 ly—xz-y
%(1‘2—9)2'(%—9'):9'7
now,z =5,y =99 =m
125 9) . (10—m)=9- 2" 4o 1. (10—m)=1L.(9—5
3(256-9)2-(10-m)=9- 92 50 5+ (10 =m) =5-(9—5m)
multiply by 9 -8
90 — 9m = 72 — 40m thus 31m = —18 andm:—%and an equation is
y=—3(z—5)+09.
For 2)

3 2
ff(:z;)d:z;:5fﬁgdx—6f%dw—8f%dw+3]z‘2d:¢:

5fx’%dx—6fxdx—8/dx—|—3-%+c:5-(—2):6’%—6-”’—22—8x—%+c
:—%—3x2—8x—%+cf0rm>0.

For 3)

y’:fy”d:r:2fsin(w—2x)dx:2~%7;_2x)+cl:cos(w—Zx)—i-cl

now use the condition 3’ =0 for x =«
O=cos(—m)+c1=—-1+csocg=1and y =cos(m—2z)+1
y:fy’d:r:fcos(w—2:c)dx+f1dx+cz:ﬂgﬁl—l—x%—cz:—%sin(ﬂ—2x)+:c—|—c2
use the second condition y = 3 for z =7

3:—%sin(—7r)+7r+62:7r+02 S0 co =3 —mand
the solution is y = —1sin (7 —2z) + x4+ 3 — 7
For 4)

cross multiply first,so 4% = 5 - 22*1 then apply In to both sides
In4® =1In(5-2*"!) =In5 + In 22+
thus xtIn4d =In5+ (x + 1)In2,and zln4 —zln2 =In5+In2

In 10
So z(In4 —In2) =In(5-2) and finally zIn 7 =In10,2 = 1n_2
n

For 5)
use implicit differentiation,Quotient and Chain Rules:

2yy' (x+1) —y°
2+ 3y =

R R

2z + 1) 43y (x+1)> = 2yy/(x + 1) — 32 all terms with ¢/
y 3Bz +1)? =2y (@+1)] = —¢? — 2z +1)?
SO

multiply both side by (z + 1)

!/ _y2 - 2(:13 + 1>2

Y 3(z4+1)° =2y (z+1)
OR we can first multiply by (z + 1) to get
222 + 21 + 3zy +3y = y? then differemtiate
dr + 2 + 3y + 3xy’ + 3y = 2yy/
dx 4+ 2+ 3y =9y (2y — 3x — 3)

if the denominator is not 0.



dr+2+43
then Yy = ooty if the denominator is not 0.

2y — 3z —3
For 6)
1
. dr=1ltan(3z -1
/COS2(3£U—1) v=gtan(r—1)+e
1

since (tanz)' = sec’ 2z = —

cos? x
if3c—1#Z+krsox#3+2+kE, k=0,41,42,43, ...

For 7)

3
n— o _ '(4) = 2, y(4) = 0.
vV'= 5 6x, y'(4) = 2,y(4) =0

y'Z/y"dm=3/x_%da@—6/xdm+cl:6\/_—3x2+cl
now x =4,y =2

2:62—316+Cl 01:38

again

y—/y’dx—6/\/_dm—3/ 2dm—|—38/dm—4x2 — 2%+ 387 + ¢

now r =4,y =

0=4.23— 43+38-4—|—02 cy = —32464 — 152 = —120

thus the solution of the given problem is

Y= Az — 23 + 38z — 120 for any x.

For 8a)

sIn(z + 3) = —1,In(z + 3) = —2 then exp.f. to both sides and (z + 3) = ¢~2

and so x = e "2 — 3.

b)

Take log of both sides: #2In3 = (z — 3)In9 = (z — 3) - 2In 3, cancel In 3 and

1? = 2z — 6, everything on one side :22 — 22 + 6 = 0, discriminant of this polynomial is
D =(-2)>—4-1-6 = —20 so no real roots exist and the problem has NO solution.
Also we can change both sides to the same base: 3% = (32)$_3 = 3%*=6 and by comparing
the exponents we get the same quadratic polynomial.

For 9 )

Use implicit differentiation:

2(—sin%) (%)l—ké(awy)':()

. Y|
—2sm%-%+%(l‘y+x~y’) =0
Now z =6,y = m,and y/ = m :
—2-8in%- 77;(; T + % - (m + 6m) = 0, multiply both sides by 36 and use sin § = %
thus
—(6m —m) 46 (7 + 6m) = 0 and the equation is now:—6m + 7 4 67 + 36m = 0,thus
30m = —7m and m = —35.The equation of the tangent line is :
7
y = —% (x —6)+m



For 10)

For y #5 y=[yde=[(5-z)de=

. . (CLI + b)r+1
using [ (ax +b)" dz = W—l—c
now if z = 4,y = 1 solve for c: 1:%4—0,5002%.
Together the solution is y = 1 (5 — x) 72+ 1 for z € (=00, 5)
For 11 )
Simplify the left-hand side

log,(z +4) — 2log,(z + 1) = log,(z + 4) — log,(z + 1)? =

(5—a)"

E e R

= log, ﬁ = % apply exp.function 4% to cancel log,
4
then (;ET+1)2 — 43 = 2 get rid of fraction 1z +4 = 2(z + 1)2
x

we got a quadratic equation
0=2r+42+2—12—-4=224+3x—-2=(22—1)(z+2)
with two roots x = —2, % but only x = % is the solution of
the original equation since x,z + 1 must be positive.

OR you can change to In:
In(z+4) 2In(z+1)

In4 n4 :%—>—>ln($+4)—21n(x—|—1):%1n4

4
and In(z + 4) — In(z + 1) = In4% finally In ﬁ —1n?2
4
aplly exp.function e” then again (;:1)2 =2 ..

For 12)
1 2
/ (3\/_ — 3_:c> dz( get rid of the power using (A — B)> = A2 — 2AB + B?j

:/l(3ﬁ)2—2-3\/5.3i$+<3%)2]dm: 9

_ 1
:Qfxdx—2fx*%d:c+%fx_2dx:9-%x2—2-2x%+%-x_—11+c:§x2—4\/5—9—+c
T
for x > 0.



