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Concordia	University	

	
1. Given	the	following	function:	

𝑦 = '		(4 − 𝑥
! + 1, −2 ≤ 𝑥 < 0

				|3𝑥 − 3|, 										0 ≤ 𝑥 ≤ 3
	

a. Sketch	the	graph	of	𝑦	on	the	interval	[−2, 3].	
b. Deduce	the	definite	integral	∫ 𝑦 𝑑𝑥"

#! 	in	terms	of	signed	area	(do	not	anti-
differentiate).	

	
2. Consider	the	following	function	and	its	Riemann	sum,	with	partitioning	of	the	

interval	[0, 4]	into	n-subintervals	of	equal	length:	

𝑓(𝑥) = 𝑥! − 2𝑥 − 1	and	𝑅$ = ∑ =>%
$
𝑘@

!
− 2 >%

$
𝑘@ − 1A$

&'(
%
$
	respectively.	

a. Calculate	the	area	under	y	with	the	use	of	𝑅$.	
b. Calculate	the	area	under	y	by	integrating	over	[0, 4].	

	
3. Assume	that:	

𝐻(𝑥) = C
𝑡

𝑡	 +	sin 𝑡 	𝑑𝑡
)

!
	

Is	𝐻(𝑥)	increasing	or	decreasing	at	𝑥 = 2𝜋?	
	

4. Find	the	following	indefinite	integrals:	
a. ∫𝑥 arcsin(𝑥!) 𝑑𝑥	

b. ∫ sin"𝑥	𝑑𝑥	

c. ∫ )!

√+	#	)!
𝑑𝑥	

d. ∫ -)
)!	.	")	#	%

𝑑𝑥	

e. ∫ /"

/!"	.	0
𝑑𝑥	

 	



 

 

5. Find	the	limit	of	sequence	𝑎$	at	𝑛 → ∞	or	prove	that	it	does	not	exist.
a. 𝑎$ = √𝑛 + 1 − √𝑛

b. 𝑎$ =
(!$	.	0)("$	.	%)
√0((	.	0-$!	.	%$#

	
	

6. Determine	whether	 the	 series	 is	 divergent	 or	 convergent,	and	 if	 convergent,	
then	absolutely	or	conditionally:

a. ∑ /$

"$%&
3
$'0

b. ∑ 456 $
$!

3
$'! 	

	
7. Find	the	interval	and	the	radius	of	convergence	of	the	following	series:

a. ∑ 0
"!$

(6𝑥 + 3)$3
$'(

b. ∑ !$

$!
(𝑥 − 2)$3

$'( 	
	
8. Determine	the	Taylor	Series	of	𝑓(𝑥) = 𝑒#8)	at	𝑎 = −6.	

	
	
	
	
	
	
	
	
	
NOTE	[REFERENCES]:	
Some	questions	in	this	document	have	been	selected	from	final	exams	and	midterms	
at	Concordia	University.	
	
  



 

 

ANSWER	KEY:	
1. 	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

2. 	
	
	
	

3. 𝐻(𝑥)	is	increasing,	since	𝐻9(2𝜋) = 1	which	is	positive.	
	

4. 	
	
	
	
	
	
	
	
	
	
	
	

a.	

	 	
View	1																																		View	2	

b.	 𝐴𝑟𝑒𝑎 = 𝜋 + 2 +
3
2 + 6 = 	𝝅 +

𝟏𝟗
𝟐 	

a.	 4/3	

b.	 4/3	

a.	 𝑎𝑛𝑠 =
1
2 𝑥

! arcsin(𝑥!) +
1
2
(1 − 𝑥% + 𝐶	

b.	 𝑎𝑛𝑠 = −cos 𝑥 +
cos" 𝑥
3 + 𝐶	

c.	 𝑎𝑛𝑠 =
9
2 farcsin >

𝑥
3@ −

1
2 sin >2 arcsin >

𝑥
3@@g + 𝐶	

d.	 𝑎𝑛𝑠 = ln|𝑥 − 1| + 4 ln|𝑥 − 4| + 𝐶	

e.	 𝑎𝑛𝑠 = arctan(𝑒)) + 𝐶	



 

 

5. 	
	
	
	
	

6. 	
	
	
	
	

7. 	
	
	
	
	

8. 	

𝑓(𝑥) = 𝑒"8 − 6𝑒"8(𝑥 + 6) + 18𝑒"8(𝑥 + 6)! +⋯ 			𝐎𝐑			𝑓(𝑥) = l
𝑒"8(−6)$

𝑛!
(𝑥 + 6)$

3

$'(

	

	
	
	

a.	 0	

b.	 3	

a.	 𝑪𝒐𝒏𝒗𝒆𝒓𝒈𝒆𝒔	𝒂𝒃𝒔𝒐𝒍𝒖𝒕𝒆𝒍𝒚 −	by	Ratio	Test	

b.	 𝑪𝒐𝒏𝒗𝒆𝒓𝒈𝒆𝒔	𝒂𝒃𝒔𝒐𝒍𝒖𝒕𝒆𝒍𝒚 −	by	Absolute	Convergence	Test	

a.	 𝒊𝒏𝒕𝒆𝒓𝒗𝒂𝒍:−2 < 𝑥 < 1	
𝒓𝒂𝒅𝒊𝒖𝒔: 3/2	

b.	 𝒊𝒏𝒕𝒆𝒓𝒗𝒂𝒍:−∞ < 𝑥 < ∞	
𝒓𝒂𝒅𝒊𝒖𝒔:∞	


