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CALCULATOR	ALLOWED	
Directions:		Read	each	question	carefully	and	show	ALL	work.	
	
1.		What	is	the	slope	of	the	line	segment,	in	the	𝑥𝑦 −plane,	given	by	the	parametric	
						equations	𝑥 = 3𝑡 + 4	and	𝑦 = 7𝑡 − 1,	for	−2 ≤ 𝑡 ≤ 5.	
	
	
	
	
	
2.		The	velocity	of	a	particle	moving	in	the	𝑥𝑦 −plane	at	any	time	,	0 ≤ 𝑡 ≤ 2𝜋,	is	given	by	
						the	parametric	equations	12

13
= 𝑐𝑜𝑠𝑡	and	17

13
= −2sin	(2𝑡).		For	what	value(s)	of	𝑡	is	the		

						particle	at	rest?	
	
						
	
	
	
	
	
	
	
3.		The	velocity	of	a	particle	moving	on	a	curve	is	given	by,	𝑣 = 𝑐𝑜𝑠 3𝑡 , 𝑒@3 .		When	𝑡 = 0,		
						the	particle	is	at	point	(0,1).	
	
					(a)		Find	the	position	vector	at	time	𝑡.	
					(b)		Find	the	acceleration	vector	at	time	𝑡.	
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4.			
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
5.		Find	the	point	at	which	the	tangent	to	the	curve	defined	parametrically	by	
					𝑥 = 4𝑐𝑜𝑠𝑡	and	𝑦 = 9𝑠𝑖𝑛𝑡,	is	(a)		horizontal;		(b)		vertical.			
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6.		Find	the	length	of	the	curve	given	by	𝑥 = E
F
𝑡F		𝑎𝑛𝑑		𝑦 = E

@
𝑡@		𝑓𝑟𝑜𝑚		0 ≤ 𝑡 ≤ 4.	

											
	
	
	
	
	
	
	
	
	
	
7.		Write	an	integral	that	can	be	used	to	find	the	length	of	the	path	described	by		
					the	parametric	equations	𝑥 = 2𝑐𝑜𝑠F𝑡	and	𝑦 = 2𝑠𝑖𝑛F𝑡	for	0 ≤ 𝑡 ≤ 2𝜋.	
	
	
	
	
	
	
	
	
	
	
	
	
	
8.		The	path	of	a	particle	is	given	for	the	time	𝑡 ≥ 0	is	given	by	𝑥 = 𝑡@ − 2	and	𝑦 = @

M
𝑡F.			

	
					(a)		Find	17

12
	when	𝑡 = 2.	

	
	
	
	
					(b)		Find	1

N7
12N

	when	𝑥 = 7.	
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9.					
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
10.		Write	the	equation	of	the	tangent	line	to	the	graph	of	𝑟 = 4𝜃	at	the	point		
								 2, FP

@
.		
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11.		Find	any	point(s)	at	which	the	tangent	to	the	curve	defined	by		𝑟 = 1 + 𝑠𝑖𝑛𝜃	from		
									0 ≤ 𝜃 ≤ 2𝜋	is	
						
					(a)		horizontal			
	
	
	
	
	
	
	
	
						(b)		vertical.			
	
	
	
	
	
	
	
	
	
12)		A	curve	in	the	plane	is	defined	parametrically	by	the	equations	𝑥 = E

@
𝑡F − 6𝑡	and		

									𝑦 = 2𝑡R + 3𝑡@.		An	equation	of	the	line	normal	to	the	curve	at	𝑡 = 1	is		
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Answers	
	
1.		7/3										2.		𝑡 = P

@
	 , FP
@
										3.a)		 	E

F
𝑠𝑖𝑛 3𝑡 	, E

@
𝑒@3 + E

@
	 					b)		 −3𝑠𝑖𝑛 3𝑡 	,2𝑒@3	 			

	
4.a)		𝑦 − 5 = 15.604(𝑥 − 4)										b)		2.275										c)		1.458										d)		(3.954,	4.906)	
	
5.a)		(0,9)	(0,-9)										b)		(4,0)	(-4,0)										6.		ES ES		T		E

F
	

	
7.		 36𝑐𝑜𝑠@𝑡𝑠𝑖𝑛@𝑡@P

U 	𝑑𝑡					𝑜𝑟					 6 𝑐𝑜𝑠𝑡𝑠𝑖𝑛𝑡 𝑑𝑡@P
U 										8.a)		6/5										b)		1/10	

	
9.a)		7.133										b)		𝑦 − 8 = −2.983(𝑥 − 1)										c)		7.383										d)		 2.303,24.814 	
	
10.		𝑦 + 2 = − @

FP
𝑥				

	
11.a)		 2, P

@
, E
@
, SP
W

, E
@
, EEP
W

					b)		 F
@
, P
W

F
@
, MP
W
									

	
12.		𝑦 − 5 = X

@Y
(𝑥 + EE

@
	)	


