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1. Find the derivative directly from the definition for the function f(x) =
1

x+ 2
. You must use[3]

the definition, not some other method.

2. Find the derivative of each function.[6]

a) f(x) = sin(ln(x2))

b) g(t) = tln(t)

fyy = qkjmo fKth)g# =fmsoFt¥yk+Fx

=lfjmo
k¥+2 - ¥2 =

him

a-

= :*
.tn#t*ynfyEIgITItt*=ghjmoyt2-x-hx+ht2)KtZ)(h1f'K1=cos(lnk4)(xtz)Kx

)

ln(gHD=ln( that )
⇒ lnlgttt )=lnHlntH

⇒ gttjg 'H= ttbnttltlntttt

⇒ gtttgtttfflnttttbntttf ]
⇒ gytktfnty.ph#y



MAT1320B Calculus I Final Exam 8 December 2017 page 3 of 15

3. Estimate the value of f(0.1) using a linearization of f(x) = tan(x) + 1. Choose the point a of[3]
the linearization appropriately.

4. Show that
d

dx

 Z x2

3

1/2

1 + t
dt +

Z 2

tan�1 x

tan(t) dt

!
is zero.[3]

4×1 = Ha ) + f
'
(a) ( × - a)

Let a=O .

fkktank ) +1 Hottank +1 = 0+1=1

f
'

k ) = seek ) f 'H=sec44= ¥ ,p= fz =L

: . LK ) = It 1 ( x - o) = Hx

% f (0 . 1) ~~L(O . 1) = It0.1

By FTC 1
,

a¥(B¥tat + t.IN?.nafttdt )
=Y÷×zk4

'

+ - da
,
fstantxtanttldt

=tgGy÷ - (tankan
' '

KD . Clan
' ' KH)

=*×.

-

Handy.tt ) )
=X

= X - I

Fxz ltxz

= 0
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5. Consider the curve defined by y + xey = x2.[6]

a) Give
dy

dx
in terms of x and y.

b) Find all values of x such that the point (x, 0) is on the curve defined by the above equation.
For each of these give the slope of the tangent line to the curve at that point.

ytxey =×2

⇒ da¥t1eY+xeY.dd¥ =2x

⇒ day +xeY.ge#=2x-eY

⇒ aduxtdtxey) =2x - EY

⇒ day = 2×-1
ltxet

y+×eY=×2 at ( × ,gy=o

⇒ 0t×e°=×2

⇒ ×=×2

=) O=×2 - ×

⇒ o=x( x-D
¢ x

X=O
11=1

at (0,01 , slope = data = 210164=-1

ate ,o) ,

s1°pe=ad¥=2yfpe÷=2÷=z
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6. Find each of the limits.[6]

a) lim
x!3+

1� ex�3

(x� 3)2

b) lim
x!0

(x2 + 1)1/x

→ 1- e3 -3
→ 1- e°→0

→ (3 . }p→o
( indeterminate formg)

eighteen
d- exsj '

×→3tFx3py

= ,fng+Ty¥,

→ - e⇒→ -1 →

→ 2Gt . 3) → o+
to

= - oo

txhjmoebnlkzt't
" '

)

txhjnoetxlnatxy

= @
(xhfnotxlnatxzy

orthis is indeterminate Of

=ekm→o¥'
"
)

yandex.mn#tf)=elxmso*j

←
correction

7¥ =e° =L
=e
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7. A ladder of length 2m is leaning against wall. The top of the ladder slides vertically down the[4]
wall while the bottom slides horizontally directly away from the wall.

When the bottom of the ladder is 1m from the wall and moving at 0.1m/s, how fast is the top
of the ladder falling?

F}h
~

b

when b=1m and da¥= 0.1Mt what is ddhq ?

eg
. b2+h2=22

⇒ h=F2F

⇒ 2b .

dba + 2h .

date =O
when b=1

,
h= # =p m

⇒ 2(1) (0.11+203) . dhdt

⇒
aha

.

=
-

Hatted = -

ofs Mls

:O the top of the ladder is falling atarateof Otzmls .
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8. Evaluate each integral.[6]

a)

Z
xex dx

b)

Z
(ln(x))2 dx

Paris u=× v '=e× fur '=uv - Suv'

W = 1 ✓ =e×=Xe×
- f1e×dX

=Xe× - fexdx

=Xe× - ex t C

parts U=(bnkD2 V '=1

u '=2( lnkl ) # v=x

=(bnKD4x) -

fdlnktkxtktdx
=x( bnklp -

Tfbnkldx
Pahtshnk

) v '=i

=×lhkD2-2[bnktxy(⇒ ( you, ]
"

' =t " ×

=xHnKD2 - 2( xlnk ) - fdx )

=x( bnklp - 21 xbnktx ) t C
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9. Evaluate each integral.[6]

a)

Z
4

(x+ 1)2(x� 1)
dx

partial tractions : (×+YpTm,
= x¥ + ¥tTp + £ ,

⇒ (×Ipt×
. ,

=

AKHXHHBKTHCKHPKHPK
- H

=) 4 = AH - 1) + BK - 1) t.CC/2t2xH )

plug in X= 1 ⇒ 4 = OA t OB t 4C ⇒ c = 1

plug in X= - 1 ⇒ 4=0 A -213 + OC ⇒ B = -2

also

⇒ 4 = (A +4×2 + (BTZCK + TA - Btc )

⇒ Atc =o Bt2C=O - A - Btc = 4

% A  = - C = -1

thus fully ,ax=f¥i+ Far +⇒ ax

=
- Kahl - 21kt Dtdxt # dx

=
- hnlxty -2.41×+15

'

) ttnktl I + C

= .tn/xH1+2KHYtlnKH1tC .
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b)

Z
xp

(x+ 2)2 � 1
dx - trigsub : Xt2=secO

= ( Seco -2 )
y

⇒ ×= Seco -2

fatso,(secolanodo
) ⇒ daxz ⇒

ecotano
- 0

=

flsI.la#oolanotq ⇒ dx -

secolanodo

=f(
secopkseco.tl#doanO=fseco-2)GecoTdO

sinaxtkseco

=fseEO -

2secOdo=fseeo-2fseco

/ ×t2 k¥-1

=tano-2bn|secoHano|+c
/¥

← 1

=(F¥t ) - 2h #+F¥a/+c
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10. Evaluate each integral.[8]

a)

Z 1

0

ex

e2x + 5ex + 6
dx

sub :

U= ex

dd¥=e×⇒dx= d¥,

×=1 ⇒ u=e
'

=f!iu¥5u+a¥
⇐ o⇒u=eo⇒

= feuztsujdu

partial fractions

=/ .EU#+3jd "

cutlass = €2 + utf

⇒ 1=A(u+3)tB(ut2)

plugin U= -3 ⇒ I = OA - B ⇒ 13=-1

plug in u= -2 ⇒ 1- ATOB ⇒ At

t.eu#i+f3)au=fn1u+ztbn1u+3D.=(lne+4-bne+3)-(bnH4-bnH31)=ln(et2)-ln(et3thnG)thnl4

) .
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b)

Z ⇡/4

0

etanx

cos2 x
dx it tank )

→

day,=seax⇒d×=sdeua×

x=My⇒u=tanl±y)=1

/ x=o⇒u=tan( 01=0

=siIiE÷ua÷#

=fje"_ du

co*xK¥H

=foddu

=euf
.

=e
'

- e°

=e -1



MAT1320B Calculus I Final Exam 8 December 2017 page 12 of 15

11. We wish to evaluate

Z 3

2

ln(x) dx numerically.[4]

a) Give an expression for the Riemann sum for

Z 3

2

ln(x) dx using n = 3 rectangles and the

right-hand rule. You do not need to evaluate your expression numerically.

b) The di↵erence between

Z b

a

f(x) dx and the approximation using Simpson’s method with

n subintervals (or “rectangles”) is at most
K(b� a)5

180n4
, where |f 0000(x)|  K on [a, b].

Give an expression for the value of n required so that Simpsons’s method applied toZ 3

2

ln(x) dx is accurate to within 0.00001. You do not need to compute Simpson’s method,

nor evaluate your expression numerically. An expression for n su�ces.

fkkk interval [ 2,3 ] n⇒ DX= 3¥ = } €384331
Xo Xi XZ X3

R3=§hfKDD× = ( HB ) + fl %) + f (3) (f)

: . R3=(bnEHhnl%)+bn(3)) . (f)

fkklnk ) ⇒ f 'K)=¥=X
' '

⇒ f
"
( x) = -152 ⇒ f

' ' '
( x) = 2153 ⇒ f

'

44×1=16-4
on [2,3] If

'4Yx)I=H#
f-

¥
<

ET
since ×E is decreasing on [2,3]

2
a

correction

=) we can use

K=fz
in the error bound .

we want n such that K( b- a)
5

#
£0.00001

corrections !
⇒Fqf3jn2#<0.00001

⇒ h4 >

Motown
,

⇒ n >

Telkom
( and n shouldbe even ) .
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12. Consider the following function, and its derivatives.[5]

f(x) =
e�x

x2

f 0(x) =
�e�x(x+ 2)

x3

f 00(x) =
e�x(x2 + 4x+ 6)

x4

a) Identify all horizontal and vertical asymptotes.

b) Determine where it is increasing and where it is decreasing. Identify all extrema (local
maximum and minimum).

c) Determine where it is concave up and where it is concave down. Identify all inflection
points.

( off )

VA when # 0
xhjno

.EE#=aoxlsmo+ejItot+=oHA?xhfnooe,Ij0o=0HAy=oasxsaqm.oexIa*ttisnaiEjI*txheaeEg=ocrit.HsO=f'K)=sO=-EYII=sO=-e*k+2)neYerurotk=

-2

intervals to
, -4ft-2,01 P ( 0,0

>Of domain

,
-

signoff'K1 It , )
behaviour decreasing increasing ! decreasing

On On On

to
,

- 2) t 2,0 )
1

, ( 0
, a)

t
local minimum at ( -2 ,ft2))=f2,e÷)

IP candidates : O=f" CH ⇒ 0=5×42*4×+6) ⇒ 0=5×42+4×+6 )
d

nueyoer ¥=4=±F4NI
24 )

To solutions

intervals to ,o ) ( gay X2t4xt6 is an

irreducible quadratic
of domain

,

+
' + No infection points .

signoff "( ×) I

CONC.

I CONC .

behaviour up
i UP
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d) Sketch the function, labelling the extrema, inflection points, asymptotes and the inter-
cepts.

VA x=o

y.DE#..*aro
12

mini - map :

←⇒
.

( -2 ,ff2D
-

- - -  . HA

fK1=e×÷× has no x - intercepts and is always positive
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13. (bonus) Consider a rectangle of dimensions 2x⇥ x and a square of dimensions y ⇥ y.[+4]

If the sum of the perimeters of the rectangle and the square is `, find the value of x and y (in
terms of `) that minimize the sum of the areas of the rectangle and the square.

XM YDAT Y

perimeter of rectangle + perimeter of square = l

⇒ 2xtx+2xtx + ytytyty =L

⇒ 6xt4y=l

Area of rectangle + area of square = (2×1×(4 + (y )x( y )

sum ofAreas = 2x2ty2 ← to minimize

since 6×+4 y=l , Y=t¥× ⇒ Ffmareas =A=2x2t(t¥)2
To maximize : AK)=2Xtf¥Y2

A'
1×1=4×+2

( lid )t¥ ) =4x -31¥ -3¥) = 4×-314 + Esx

sodieayx, ⇒o=zx -3¥ ⇒ x=Gfn, -3£,

intervals of A
0 (93£, ) ¥4 Pfy , a)
1 1 >

sign of A
' A l¥HI¥E¥

- ¥ A (e) =¥l -3¥ > o

lz -314<0

= a
behaviour decreasing increasing

since AK ) decreases for 0<X< 3£,
, then increases forallx > 3¥, , AK )

attains an absolute Minimum when X= 3¥
, ; . y=eqe÷#


