
STUDY	GUIDE	FOR	TEST	I	
MATH	1113	

	
1.	 Determine	which	of	the	following	are	functions	are	functions	of	x.		Give	a	reason	to	

support	your	answer.		If	it	is	a	function,	state	the	domain	and	range.	(Assume	all	tables	
are	complete.)	

	 (a)	 	 (b)	 	
	ݔ 	ݕ 	 	ݔ 	ݕ
		3	 	1	 	 		4	 			2	
		7	 11	 	 		2	 			7	
		3	 −3	 	 		7	 −2	
−1	 			5	 	 −2	 			4	

	

	 (c)	 ݕ ൌ ଵ

ଷ
ଷݔ െ 8	 (d)	 ଶݔ െ ଶݕ ൌ 1	

	
	 (e)	 	 (f)	 	

	 	 	 	 	
	
	
2.	 Determine	the	domain	of	the	following	functions.	

	 (a)	 ݕ ൌ ଶݔ െ ݔ4 ൅ 3	 (b)	 ݕ ൌ √3 െ 	ݔ

	 (c)	 ݕ ൌ ௫ାଶ

௫మି଺௫ିଶ଻
	 (d)	 ݕ ൌ ଵ

√௫మିହ௫ାସ
	

	
	
3.	 Use	algebra	to	determine	whether	the	following	functions	are	even,	odd,	or	neither.		

Check	your	answer	by	graphing	and	looking	for	symmetry.	
	 (a)	 ݂ሺݔሻ ൌ െݔସ ൅ ଶݔ െ 99	 (b)	 ݂ሺݔሻ ൌ െݔଶ ൅ 	ଷݔ
	 (c)	 ݂ሺݔሻ ൌ ሺെݔଷ ൅ ଶݔሻሺݔ4 ൅ 1ሻ	 (d)	 ݂ሺݔሻ ൌ 	|ݔ|
	 (e)	 ݂ሺݔሻ ൌ ସݔ3 െ ݔ4 ൅ 5	 (f)	 ݂ሺݔሻ ൌ ଷݔ ൅ 	ݔ3

	 (g)	 ݂ሺݔሻ ൌ √1 െ 	ଶݔ (h)	 ݂ሺݔሻ ൌ ݔ| ൅ 3|	
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4.	 Given	݂ሺݔሻ ൌ ቄ|ݔ| if ݔ ൑ 2
2 if ݔ ൐ 2

.			

	 (a)	 Find		݂ሺെ2ሻ,		݂ሺ0ሻ,	݂ሺ2ሻ,	and		݂ሺ3ሻ.	
	 (b)	 Sketch	the	graph	of	݂.	
	
	

5.	 Given	݂ሺݔሻ ൌ ൝
െݔ െ 1 if ݔ ൑ െ2
ଶݔ െ 3 if െ2 ൏ ݔ ൏ 0
െ3 if ݔ ൒ 0

.	

	 (a)	 Find		݂ሺെ2ሻ,		݂ሺെ1ሻ,		݂ሺ0ሻ,	and		݂ሺ2ሻ.	
	 (b)	 Sketch	the	graph	of	݂.	
	
	
6.	 Determine	the	intervals	(ݔ‐interval)	in	the	domain	on	which	the	following	functions	

are	increasing,	decreasing,	and/or	constant.	
	 (a)	 	 (b)	 	

	 	 	 	 	
	
	 (c)	 	 (d)	
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7.	 Determine	whether	the	graphs	of	the	following	equations	are	symmetric	about	the	ݔ‐
axis,	the	ݕ‐axis,	the	origin,	or	none	of	the	above.	

	 (a)	 ݔ ൌ ଶݕ െ 4	 (b)	 ݕ ൌ ଶݔ ൅ 4	
	 (c)	 ݕ ൌ ସݔ െ ଶݔ3 െ 5	 (d)	 ଶݕ െ ሺݔ ൅ 1ሻଶ ൌ 1	

	 (e)	 ݕ ൌ ଷݔ െ 	ݔ (f)	 ௫మ

ଶହ
൅ ௬మ

଼ଵ
ൌ 1	

	
	

8.	 Let	݂ሺݔሻ ൌ ଶݔ ൅ ݔ2 െ 3	and	݃ሺݔሻ ൌ ଵ

௫ାଷ
.		Compute	the	following,	simplify	if	necessary,	

and	state	the	domain.	
	 (a)	 f		+	g	 (b)	 f		−	g	

	 (c)	 fg	 (d)	 ௙

௚
	

	
	
9.	 Compute	݂ ∘ ݃	and	݃ ∘ ݂	for	each	of	the	pairs	of	functions	below.		Also,	state	the	

domain	of		݂ ∘ ݃	and	݃ ∘ ݂.	

	 (a)	 ݂ሺݔሻ ൌ 1 െ ;ݔ3 				݃ሺݔሻ ൌ ଵ

ଷ௫మ
	

	 (b)	 ݂ሺݔሻ ൌ ଷݔ െ 36; 		݃ሺݔሻ ൌ ݔ√ െ 10	

	 (c)	 ݂ሺݔሻ ൌ ଵ

௫ିଵ଴
; 				݃ሺݔሻ ൌ 	ݔ√

	
	

10.	 Verify	by	computing		f	◦	g	and	g	◦	f		that		݂ሺݔሻ ൌ ௫

௫ାଶ
and		݃ሺݔሻ ൌ ଶ௫

ଵି௫
are	inverses.	

	
	
11.	 Sketch	the	graph	of	each	of	the	following	functions	and	determine	whether	or	not	

each	function	has	an	inverse.		If	it	has	an	inverse,	sketch	the	graph	of	the	inverse.	

	 (a)	 ݂ሺݔሻ ൌ ଶݔ െ 1	 (b)	 ݂ሺݔሻ ൌ ݔ√ െ 5	

	 (c)	 ݂ሺݔሻ ൌ ௫మ

௫ିଵ
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12.	 Find	the	inverse	of	the	following	functions.		Sketch	the	graph	of	the	inverse	by	using	
the	graph	of	݂ሺݔሻ.	

	 (a)	 ݂ሺݔሻ ൌ ௫ିଵ

௫ାଵ
	 (b)	 ݂ሺݔሻ ൌ ݔ2√ ൅ 1య 	

	
	
13.	 Compute	the	difference	quotient	for	the	following	functions.		Use	the	difference	

quotient	formula	௙
ሺ௫ା௛ሻି௙ሺ௫ሻ

௛
, ݄ ് 0.	

	 (a)	 ݂ሺݔሻ ൌ ݔ2 ൅ 1	 (b)	 ݂ሺݔሻ ൌ ଶݔ3 െ 	ݔ2
	 (c)	 ݂ሺݔሻ ൌ ଶݔ ൅ ݔ ൅ 1	
	
	
14.	 If	݂ሺݔሻ ൌ ଶݔ െ ݔ െ 2,	find	
	 (a)	 ݂ሺ3ሻ	 (b)	 ݂ሺെ5ሻ	
	 (c)	 ݂ሺെݔሻ	 (d)	 ݂ሺݐሻ	
	 (e)	 ݂ሺ2ݐሻ	 (f)	 ݂ሺݐ െ 3ሻ	
	 (g)	 ݂ሺ2ݐ ൅ 1ሻ	 (h)	 If	ݔ ൌ 8,	what	is		݂ሺݔሻ?	
	 (i)	 If		݂ሺݔሻ ൌ 4,	what	is	ݔ?	 (j)	 If	݂ሺݔሻ ൌ 10,	what	is	ݔ?	
	
	
15.	 The	graph	of		ܨሺݔሻ	is	shown	below.		Sketch	the	graph	of	the	following.	

	
	 (a)	 ݕ ൌ ݔሺܨ െ 4ሻ െ 3	 (b)	 ݕ ൌ ଵ

ଷ
	ሻݔሺܨ

	 (c)	 ݕ ൌ ܨ ቀଵ
ଷ
	ቁݔ (d)	 ݕ ൌ െܨሺݔሻ	

	 (e)	 ݕ ൌ 	ሻݔሺെܨ (f)	 ݕ ൌ െ2ܨሺݔሻ	
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16.	 Find	the	x‐values	where	the	following	functions	are	discontinuous,	identify	each	as	a	
vertical	asymptote	or	missing	point,	find	the	horizontal	asymptote	(if	any).		Find	any	
oblique	asymptote.		Sketch	a	graph	of	the	function.		Plot	and	label	the	ݔ‐	and	ݕ‐
intercepts.		Use	dashed	lines	to	represent	asymptotes.	

	 (a)	 ܴሺݔሻ ൌ ଵ

௫మିଵ
	 (b)	 ܴሺݔሻ ൌ ଷ௫మ

௫మାଵ
	

	 (c)	 ܴሺݔሻ ൌ ௫మି௫ି଺

ଶ௫మା௫ିଵ
	 (d)	 ܴሺݔሻ ൌ ଷ௫

ଷ௫మି௫ିଶ
	

	 (e)	 ܴሺݔሻ ൌ ௫యିଶ଻

௫ିଷ
	Hint:		The	numerator	factors.		See	Section	R.5,	Example	3,	page	44.	

	 (f)	 ܴሺݔሻ ൌ ଶ௫మି௫ି଼

௫ାଶ
	 (g)	 ܴሺݔሻ ൌ ଷ௫మି଻௫ି଺

ଶ௫మି଻௫ାଷ
	

	

ANSWERS	
	
1.	 (a)	 no	 (b)	 yes;		D:	{4,	2,	7,	−2};	
	 	 	 	 R:	{2,	7,	−2,	4}	
	 (c)	 yes;		D:	ሺെ∞,∞ሻ;		R:	ሺെ∞,∞ሻ	 (d)	 no	
	 (e)	 no	 (f)	 yes;		D:	ሺെ∞,∞ሻ;		R:	ሺെ∞,∞ሻ	

	
2.	 (a)	 D:	ሺെ∞,∞ሻ	 (b)	 D:	ሺെ∞, 3ሿ	
	 (c)	 D:	ሺെ∞,െ3ሻ ∪ ሺെ3, 9ሻ ∪ ሺ9,∞ሻ	 (d)	 D:	ሺെ∞, 1ሻ ∪ ሺ4,∞ሻ	
	
3.	 (a)	 even	(symmetric	wrt	the	y‐axis)	 (b)	 neither	
	 (c)	 odd	(symmetric	wrt	the	origin)	 (d)	 even	(symmetric	wrt	the	y‐

axis)	
	 (e)	 neither	 (f)	 odd	(symmetric	wrt	the	origin)	
	 (g)	 even	(symmetric	wrt	the	y‐axis)	 (h)	 neither	
	
4.	 (a)	 2,	0,	2,	2	 (b)	 	
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5.	 (a)	 1,	−2,	−3,	−3	 (b)	 	

	 	 	 	 	
	
6.	 (a)	 increasing:	ሺ0,∞ሻ	 (b)	 increasing:	ሺ0, 3ሻ	
	 	 decreasing:	ሺെ∞, 0ሻ	 	 decreasing:	ሺെ2, 0ሻ	
	 	 	 	 constant:	ሺ3,∞ሻ	
	 (c)	 increasing:	ሺെ∞,∞ሻ	 (d)	 increasing:	ሺ0,∞ሻ	
	 	 	 	 decreasing:	ሺെ2, 0ሻ	
	 	 	 	 constant:	ሺെ∞,െ2ሻ	
	
7.	 (a)	 x‐axis	 (b)	 y‐axis	
	 (c)	 y‐axis	 (d)	 x‐axis	
	 (e)	 origin	 (f)	 x‐axis,	y‐axis,	and	origin	
	

8.	 (a)	 ଶݔ ൅ ݔ2 െ 3 ൅ ଵ

௫ାଷ
; 		D: ሺെ∞,െ3ሻ ∪ ሺെ3,∞ሻ		

	 (b)	 ଶݔ ൅ ݔ2 െ 3 െ ଵ

௫ାଷ
; 		D: ሺെ∞,െ3ሻ ∪ ሺെ3,∞ሻ	

	 (c)	 ௫మାଶ௫ିଷ

௫ାଷ
ൌ ݔ െ 1; 		D: ሺെ∞,െ3ሻ ∪ ሺെ3,∞ሻ		

	 (d)	 ሺݔଶ ൅ ݔ2 െ 3ሻሺݔ ൅ 3ሻ ൌ ଷݔ ൅ ଶݔ5 ൅ ݔ3 െ 9; 		D: ሺെ∞,െ3ሻ ∪ ሺെ3,∞ሻ		
	

9.	 (a)	 ሺ݂ ∘ ݃ሻሺݔሻ ൌ 1 െ ଵ

௫మ
; 		D:		ሺെ∞, 0ሻ ∪ ሺ0,∞ሻ	

		 	 	ሺ݂ ∘ ݃ሻሺݔሻ ൌ ଵ

ଷሺଵିଷ௫ሻమ
; 		D:		 ቀെ∞, ଵ

ଷ
ቁ ∪ ሺ1\3,∞ሻ	

	 (b)	 ሺ݂ ∘ ݃ሻሺݔሻ ൌ ൫√ݔ െ 10൯
ଷ
െ 36; 		D:		ሾ0,∞ሻ	

		 	 ሺ݃ ∘ ݂ሻሺݔሻ ൌ ଷݔ√ െ 36 െ 10; 		D:		ൣ√36
య ,∞ሻ	

	 (c)	 ሺ݂ ∘ ݃ሻሺݔሻ ൌ ଵ

√௫ିଵ଴
; 		D:		ሾ0,100ሻ ∪ ሺ100,∞ሻ	

		 	 ሺ݃ ∘ ݂ሻሺݔሻ ൌ ଵ

√௫ିଵ଴
; 		D:		ሺ10,∞ሻ	

	 	 	
10.	 Note:		The	answer	is	in	working	the	problem.	
	
11.	 (a)	 no	 (b)	 yes	
	 (c)	 no	
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12.	 (a)	 ݂ିଵሺݔሻ ൌ ௫ାଵ

ଵି௫
	 (b)	 ݂ିଵሺݔሻ ൌ ௫యିଵ

ଶ
	

	
13.	 (a)	 2	 (c)	 ݔ6 ൅ 3݄ െ 2	
	 (c)	 ݔ2 ൅ ݄ ൅ 1	
	
14.	 (a)	 4	 (b)	 28	
	 (c)	 ଶݔ ൅ ݔ െ 2	 (d)	 ଶݐ െ ݐ െ 2	
	 (e)	 ଶݐ4 െ ݐ2 െ 2	 (f)	 ଶݐ െ ݐ7 ൅ 10	
	 (g)	 ଶݐ4 ൅ ݐ2 െ 2	 (h)	 54	
	 (i)	 ݔ ൌ െ2,		ݔ ൌ 3	 (j)	 ݔ ൌ െ3,	ݔ ൌ 4	
	

15	 (a)	 shifts	right	by	4	and	down	by	3	 (b)	 vertical	compression	by	factor	of		ଵ
ଷ
	

	 (c)	 horizontal	stretch	by	a	factor	of	3	 (d)	 reflection	across	x‐axis	
	 (e)	 reflection	across	the	y‐axis	 (f)	 reflection	and	stretch	by	factor	of	
	 	 	 	 2	across	x‐axis.	
	
16.	 (a)	 v.a.:	ݔ ൌ ݔ		,1 ൌ െ1;		h.a.:	ݕ ൌ 0;		x‐int:	none;		y‐int:		ሺ0, െ1ሻ	
	 (b)	 no	points	of	discontinuity;		h.a.:	y	=	3;		x‐int	and	y‐int:	ሺ0, 0ሻ	

	 (c)	 	v.a.:		ݕ ൌ ଵ

ଶ
ݔ		, ൌ െ1;		h.a.:		ݕ ൌ ଵ

ଶ
;		x‐int:	ሺെ2, 0ሻ, ሺ3, 0ሻ;		y‐int:		ሺ0, 6ሻ	

	 (d)	 v.a.:	ݔ ൌ െ ଶ

ଷ
ݔ		, ൌ 1;		h.a.:	ݕ ൌ 0;		x‐int	and	y‐int:		ሺ0,0ሻ	

	 (e)	 missing	point	at	ݔ ൌ 3;		x‐int:	none;		y‐int:		ሺ0,9ሻ	

	 (f)	 v.a.:		ݔ ൌ െ2;		o.a.:		ݕ ൌ ݔ2 െ 5;		x‐int:	ቀଵା√଺ହ
ସ

, 0ቁ , ቀଵି√଺ହ
ସ

, 0ቁ;		y‐int:		ሺ0, െ4ሻ	

	 (g)	 v.a.:		ݔ ൌ ଵ

ଶ
; 	missing	point	at	ݔ ൌ 3;		h.a.:		ݕ ൌ ଷ

ଶ
;		x‐int:	ቀെ ଶ

ଷ
, 0ቁ;		y‐int:		ሺ0, െ2ሻ.	

	


