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Math 201-NYA-05, Calculus 1, Winter 2006

1. Evauatethe limits. Use the symbols —oco or +oo where appropriate.

@ lim ($3 —z? —63:)

z—3\ 2242215

. 2—+r+2
o i (20)

D)

© lim ( 7 1)

T——00 2x

323 — 222+ 6
I

e m—l>r-il?oo< 5224+ 2 —8 )

© lim (tan“"”)
z—Z T x

2. Usethelimit definition of the derivativeto find f'(z) if f(z) = 3z + 2.

3. Find the values of the constants ¢ and d that make f(z) continuous on R.

cx+10
flz) = { d|z|
c(xr—2)2+6

4. Find the derivative of each of the following. Do not simplify.

2z 42/

@ y= g = T 4~ (30
(b) y == tan(z)
_ Inz
© V= T s
(d) y=4/sec (i—ti)

(e) y= (1’3 + 2x)secz

5. Uselogarithmic differentiation to find the derivative of

if z<-2
if 2<z<2
if z>2

(2 +1)*(3z — 1)V (53 + 1)/

(22 + 1)v2(x —

6. For the curve whose equation is

1)1/3

2723 + y® = 18zy

(@ Find an expression for the derivativey’ in termsof z and y.
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[3]

[2]
[2]
[2]
[2]

[5]

[5]

[12]
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(b) Find the equation of the tangent line at (1, 3).

7. The position of aparticlein motion along a straight lineis given by the equation

s =13 + 3t% — 24t,

where t is measured in seconds and s in meters.

(8 Findthe average velocity over the period from¢ = 1tot = 5.

(b) Find an expression for the instantaneous velocity at time ¢.

(¢) Find when the particle is stationary (that is, when its velocity is zero.)
(d) Find the acceleration of the particle when it is stationary.

8. If aballoon isbeing inflated so that its surface areaisincreasing at arate of 1 cm? per second, find the rate at which

the diameter isincreasing when the diameter is 20 cm.
The surface area, A, of asphere of radius r is given by A = 4xr2.

9. Find the absolute maximum and absolute minimum values of the function

f(@) = (@® —1)*°

ontheinterval [0,3].

10. For the function

(8 Find the z-intercept(s).

(b) Find xEr_noo g(z) and zgrfoo 9(x)

(c) Find the vertical asymptote(s).

(d) Find the coordinates of al relative extrema.

(e) Find theintervalson which the function isincreasing and decreasing.

(f) Find any inflection points and the interval s on which the function is concave up and concave down.

(g) Sketch agraph of the function on the making surethat your graph illustrates all these features. Use the separate
page of graph paper for your sketch.
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[6] 11. A fisherman isin arowboat on alake with a shoreline which is straight . A large blue rock is at the point on the
shoreline closest to him, and it is exactly 1 km away from him. He has to reach a shop 2 km further along the
shoreline from the rock. He can row at 5 km/hr, and he can run at 13 km/hr. When he heads for the shore, how far
from the rock should he land in order to get to the shop as quickly as possible ?

(Suggestion: let 2 km be the distance from the rock to the point that he lands.)

1km
F(fisherman) R (rock)
"‘0-.......-' T
rowd ., xl km
H 2 km
i runs
is (store)

12. Find the general antiderivative

4cosx
(3] @[5t
s~ x
[3] (b) /$2/3(a:‘4/3 —3)dx
[4] 13. Find the function f(z), that satisfies the given conditions
f'@)=2z f'(0)=-3, andf(0)=2.
[3] 14. Use the Fundamental Theorem of Calculusto find the following derivative.

L[ ()



[3]

(3]

[3]

15. Evaluate the following definite integrals.

@ /14””_3dx

T

(b) / (2sinz — cosz) dx
3
16. Usethe definite integral to determine the area of the region bounded by

y=31e", z=-1, z =3 andthez-axis.
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Answersto Calculus 1 exam, Winter 2006

1@ % (b) _liﬁ (© —% (d) +0 () —00 ;
2. f'(z) ’ 5

= lim = ;
h—0 3z +3h+2+/3z+2 23z +2
3. ¢c=2and d=3. ;

(1+sinz)l — (Inz)(cos z)

1 4 1
4. (a) 3 ¥ 4 —z7** — 18z (b) z'/*sec? z + 3 z™"?tan(z) () v’ =

3 (1 +sinz)?

P / z+1Y z+1) 1 L - 322+ 2 3 _
d) y' = sec (—a:— 1) tan (:c— 1> @12 (e y' = (z°+21) (secx) P12 + (secz)(tanz) In(z® + 22)| ;

, (@4 1)22@z— 1)V 5z + 1)V [ 2 3 1 1 1
5 vy = + + — - ;

2z + 1)v/2(x — 1)1/3 3z+3 6z—2 bSzx+1 2241 3z-3
6y — 27z>

6. (a) ylzgy/z—iex (©) y=—3z+6. ;

7. (@) var =25 (m/s) (b) v(t) = 3t + 6t — 24

(c) t = —4 (seconds) and t =2 (seconds) (d) a(t) =18 (m/s%) ;

8. ﬁ cm/s

9. absolute maximum is 4 and absolute minimumiso ;

10. (8) (—V/4,0) (b) zli)r_noog(:c) = +o0 and zEr—iI-loog(x) = —00 (¢) £ =0 (d)relativeminimumat (2,3)
(e) increaseson (—o0,0) and (2,+o00) decreaseson (0,2) (f) concaveupon (—oo,0) and (0, +00),
no inflection points

11. 5/12 km ;

12. (@) —4 cscz + C (b) 3z2/°—9/525% + C ;

13. f(z) = (1/3)2® =32 +2 ;

1. (e +1)22 ;

15. (@ 3—61n2 (b) 3 ;

16. (1/2)[e* —e™']



