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Final	Examination	

Dawson	College-Mathematics	Department	

201-912-DW:		Applied	Mathematics	for	Civil	Technology	–	Fall	2019	

December	20,	2019					9:30-12:30	

	

																				Examiners:	S.	Soltuz,	O.	Veres	

	

	

									Name:	_______________________________________________________________	

									Student	ID:	___________________________________	

	

	

	

• Print	your	name	and	student	ID	number	in	the	space	provided	above.	
• All	questions	are	to	be	answered	directly	on	the	examination	paper	in	the	space	provided.	If	

you	need	more	space	for	your	answer	use	the	back	of	the	page.	
• Books,	notes,	cell	phones,	or	any	electronic	devices	are	NOT	permitted.	Dictionaries	are	

permitted.	Only	Sharp	EL-531XG,	EL-531X,	or	EL-531XT	calculators	are	permitted.	
• SHOW	ALL	YOUR	WORK	clearly	and	justify	all	your	answers.	
• Verify	that	your	final	examination	copy	has	a	total	of	17	problems	and	16	pages	including	

this	cover	page	and	the	last	page	with	formulas.	
• 	DO	NOT	TEAR	ANY	PAGE	OFF.		You	have	to	submit	your	examination	booklet	intact.	
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1. [5	marks]	Given	two	points	𝑃(−6	, 9)	and	𝑄(𝑎i − 5𝑎	, 𝑎i)		
a. Find	the	slope	of	the	line	passing	through	these	points.	Simplify	your	answer.		

	

	

	

Ans:		𝑚 = lmn
loi

,			𝑎 ≠ 2	

	

	

b. Find	𝒂,	if	the	slope	of	the	line	that	is	perpendicular	to	the	line	through	the	points		𝑷	
and	𝑸	is	t

u
	

	

	

	

	

	

	

Ans:		𝑎 = − i
v
	

	

	

	
2. [5	marks]	Given	the	quadratic	function	𝑓(𝑥) = 2𝑥i − 4𝑥 + 1.	

a. Find	the	𝑥 −	and	𝑦 −	intercepts	of	the	graph.	

	

	

	

Ans:	|i±√i
i
		 ,0� ;		(0,1)	
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b. Find	the	coordinates	of	the	vertex	of	the	graph.	

	

Ans:	(1,-1)	

	

	

c. 	Convert	the	given	general	form	of	the	function	into	the	standard	form.		

	

Ans:	y = 2(x-1)i − 1	

	

d. Find	the	domain	and	range	of	the	function.	Determine	whether	the	function	yields	a	
relative	and	absolute	maximum	or	minimum	and	find	it.	

	

	

Ans:R, [-1,∞), f(1) = -1	is	minimum	

	

e. Sketch	the	graph	of	the	function.	
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3. [5	marks]	An	earthquake	with	an	intensity	of	I	has	a	Richter	Scale	magnitude	of			

𝑴 = 𝒍𝒐𝒈�
𝑰
𝑰𝟎
�	

where	𝑰𝟎	is	the	measure	of	a	zero-	level	earthquake.		
Find	the	intensity	of	the	1999	Taiwan	earthquake,	which	measured	7.6	on	the	Richter	scale.	
(Hint:	find	I	in	terms	of	𝐼�	)	
	
	
	
Ans:I = I� ∙ 10�.�	
	
	
	
	
	
	

4. [5	marks]	Solve	for	𝑡	
3�ot� = 5�mn	

	
	
	
	
	
Ans:		𝑡 = ��non ��u

t ��no��u
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5. [5marks]	Find	the	domain	and	the	inverse	of								𝒇(𝒙) = 𝟑 𝐥𝐨𝐠𝟓(𝒙 − 𝟐) + 𝟏	

	

	

Ans:	(2,∞), 𝑓o�(𝑥) = 5
���
  + 2	

	

	

	

	

	

	

	

	

	

6. [5	marks]	Given	the	formula	for	stress	in	a	rectangular	beam,	solve	for		𝒅:		

			𝑐 = £¤
√£¥m¤¥

						

	

	

	

Ans:𝑑 = ±§ £¥¨¥

£¥o¨¥
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7. [6marks]	Solve	the	system	

©
9𝑥 + 3𝑦 + 𝑧 = −4
𝑥 + 𝑦 + 𝑧 = −2
4𝑥 + 2𝑦 + 𝑧 = −2

	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
Ans:	(-1,3,-4)	
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8. 	[5+5	marks]	Given				𝑓(𝑥) = im¬
�o¬

						and						𝑔(𝑥) = �
¬ou

		

a. Find	(𝒇𝒐𝒈)(𝒙),		simplify	your	answer	completely,	then	find	the	domain	of	it.	

	

Ans:	i¬ov
¬o�

, 𝑥 ≠ 5,6	

	

	

	

	

	

	

	

	

b. Find	𝒇o𝟏(𝒙)	
	
	
	
	
	
	
	
Ans:	¬oi

¬m�
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9. 	[5	marks]	Solve	the	equation	for	𝑥:										𝑥 − √𝑥 + 15 	= 5	

	

	

Ans:	x=10	

	

	

	

	

	

	

	

	

	

	

	
10. [3+2	marks]		

a. Simplify	the	numerator,	then	rationalize	the	denominator	and	simplify	your	answer.		
	

	
√50 − √18 − √2 + √20 − √5

√5 − √2
	

	
	
	

Ans:	�mi√��
n

	
	
	

b. Simplify	the	exponential	expression	and	write	your	answer	with	positive	exponents		
	
(−8	𝑥𝑦)u/n𝑦�/n𝑥oi/n	
	

Ans:	−32𝑥𝑦i	
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11. [6	mark]	Find	𝑥	such	that	the	perimeter	of	the	triangle	is	9	cm.	Note	that	the	figure	is	not	
proportional.	

																								 	

Ans:	x=2	
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11. [6	mark]	Find	p	such	that	the	perimeter	of	the	triangle	is	9	cm.	Note	that	the	figure	is	not	
proportional.	
																								 öóÉÄ	
	
	

																										 móÅÄ																														
õ

óìÅÄ	
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12. [5	+4	marks]		
a. Show	that								

1 − cost 𝜃
1 − cosi 𝜃 = 2 − sini 𝜃							

	

	

	

	

	

	

b. Find	the	exact	value	of											cos i°
n
− tan °

n
+ csc °

i
+ sin t°

n
	

	

	

	

Ans:	�on√n
i
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13. [7	marks]	Find	the	area	of	the	portion	if	the	cords	are	4	cm	and	5cm,	respectively	and	the	
radius	of	the	circle	is	3	cm.	

	

	
	
	
	

	

	

Ans:		𝐴 = 21.26	𝑐𝑚i	
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13. [7	marks]	Find	the	area	of	the	portion	if	the	cords	are	4	cm	and	5cm,	respectively	and	the	
radius	of	the	circle	is	3	cm.	

	

	
	
	
	
	
	
	
	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

portion 
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14. [5	marks]	In	an	early	spAring	the	temperature	𝑇	was	measured	in	a	small	city	during	5	
working	days	with	the	results	in	the	table	below,	showing	the	highest	temperature	on	each	
day.		

a. Using	the	formulas	given	on	the	last	page,	find	the	least	squares	regression	line	for	𝑇	
as	a	function	of	the	day	𝑡,	starting	with	Monday,	the	1st	day.	Show	all	your	work.							

	

	𝑡(𝑑𝑎𝑦)	 1	 2	 3	 4	 5	

𝑇(℃)	 3	 2	 0	 2	 4	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
Ans:	T=1/5	t+	8/5	
	
	

	

	

	

	

	

	
	

b. What	is	the	highest	temperature	that	one	can	predict	for	Sunday,	the	7th	day?	
	

Ans:	𝑇 = 3℃	
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15. [5	marks]	Solve	the	trigonometric	equation				
				2 sini 𝑥 − sin 𝑥 = 1																							0 ≤ 𝑥 ≤ 360°	
	
	
	
	
	
	
	
	
	
	
	
	
	
Ans:	90°, 210°, 330	
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16. [5	marks]	The	following	are	in	mechanical	equilibrium.	Find	the	missing	forces	and	
distances.	In	the	diagram	the	distances	are	not	proportional.	

						𝐹t = 6𝑁	, 𝐹u = 4𝑁, 𝐹� = 2𝑁, 𝜃 = 45°, 𝑑i = 5𝑚, 𝑑n = 2𝑚, 𝑑t = 1𝑚	

	

		
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
Ans:	𝐹� = 2√2	𝑁, 𝐹i = 𝐹n = 2𝑁	

	

 14 

16. [5	marks]	The	following	are	in	mechanical	equilibrium.	Find	the	missing	forces	and	
distances.	In	the	diagram	the	distances	are	not	proportional.	

						§m = 6•	, §n = 4•, §ö = 2•, ú = 45°, üi = 5¶, üÑ = 2¶, üm = 1¶	

	

	
																											§Ä																																													§Ñ																																																															§n	
																																																																																											üÑ	
																																						ú																																																																																																						§ö	
	
																																																																																																																															üm	
														§i																																									üi																																												§m																																																															
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17. [7	marks]	Given	the	figure	below,	solve	the	small	triangle.	
	
	

	
	
	
	
	
	

	

	

	

 

 

 

 

 

 

 

 

Ans:𝐴 = 58.14°, 𝐶 = 71,86°,			𝐴𝐶 = 58,04,			𝐵𝐶 = 64,35 
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Equation of the least-squares regression line: 				𝑦 = 𝑎𝑥 + 𝑏	 where 

𝑎 =
𝑛∑𝑥𝑦 − (∑𝑥)(∑𝑦)
𝑛	∑𝑥i − (∑𝑥)i

							𝑏 =
(∑𝑥i)(∑𝑦) − (∑𝑥𝑦)(∑𝑥)

𝑛	∑𝑥i − (∑𝑥)i
		 

OR 

 

𝑎 = 	
∑𝑥𝑦
𝑛 − 𝑥 ∙ 𝑦
∑𝑥i
𝑛 − (𝑥)i

								𝑏 = 𝑦 − 𝑎𝑥								𝑥 =
∑𝑥
𝑛
											𝑦 =

∑𝑦
𝑛
											 

 

 

sin(𝑎 + 𝑏) = sin a	cos 𝑏 + cos 𝑎 sin 𝑏 

sin(𝑎 − 𝑏) = sin a	cos 𝑏 − cos 𝑎 sin 𝑏 

cos(𝑎 + 𝑏) = cos a	cos 𝑏 − sin 𝑎 sin 𝑏 

cos(𝑎 − 𝑏) = cos a	cos 𝑏 + sin 𝑎 sin 𝑏 

cos(2𝑎) = cosi 𝑎 − sini 𝑎 

sin(2𝑎) = 2 sin 𝑎 cos 𝑎 

 


