DEPARTMENT OF MATHEMATICS, UNIVERSITY OF KANSAS
MATH 121, SPRING 2014, MIDTERM EXAM
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On this exam, you are not allowed to use a calculator, books or notes. For
part B, it is not sufficient to just write down the answers. You must explain
how you arrived at your answers and how you know they are correct.

Problem | Points | SCORE
1-6 60
7 20
8 20
9 20
10 20
11 20
12 20
13 20
TOTAL | 200




Part A - Multiple Choice Examination
Each right answer is worth 10 points 2T 412
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1. The domain of the function f(z) = i I8 given by: = (-4 }({f\i;z .
st 7 'd;w"

(60 points) Select only one answer for each problem.
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(A} (0,1/2) (B) (3,4) (C) (~00,3]Uld,00)  °
(D)) (~00,3) U (4, 00) (E) [~00,3) (F) Nqne of the above is necessarily tru

2. 'T'he inverse function for f(z) = ¢*"*1 is given by:j
A) flz) = e~ (=41 Y= PR

(B))f(z) = (Inz —1)1/3 5, YR P
A X Bz
(C) f(z) = (Ing — 1)7/2 bapg = 2780 AR
(D) f(CC) — 6—z3—5~1_ sy ¥ oo [ ‘wé*«éj -4 )
!
(E) f(z) = (nz+ 1)1/3 5 e ((A 1) £

(F) None of the above is true.

3. Based on your observation only, decide whether each of the following
statements is true or false for the function y = f (z) graphed below.

’ y = f(x)
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T@ [ is differentiable at the point z = —1.
@ F f is continuous at the point z = —1.

[ is differentiable at the point = 8.
T@;}f is continuous at the point z = 2.
@F limgy f(z) = 4. -
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2
4. The function given by f(z) = { cx®+ 2z when z <2,

i1s continuous at x = 2:

A) when ¢ =2

) when ¢ = 2/3
(C) when ¢ = —2
(D) never
(F) always

- 5. The limit

is equal to:

Find ¢'(1).

—cxr when 2 > 2
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(A) 5In5 = 28 .(n5
(B) 2515
(C) 25In25
(D) 0
(F) None of the above.
6. Let f be a differentiable function, so that f(1) =2, and f’ (1) = —5. Let
o(z) = £ @ 2’ f(z)
e$+1 C?f’ f("‘ )(f‘*f‘“/)ma}’% NQ@%’««M}
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(D) (114:6)2 ;f @ {f +{- ﬁ?f}g@%f}

(F) None of the above.
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Part B - Essay questions

7. (20 points) Compute each of the following limits exactly or state DNE:

J— .". ’f‘_ . + . k,, I.Wé( S !, ; i - “;,.*':' ﬁ
b. lim ( i A G £/ f%-i"é’»iwj‘i’}
* i * auie E 3 4 "
70 h g 4 R -~
¥

1 — 222 — g4 méz;,% ¥4

ol

+ FRRIRL Qo 5T A3 W'wv;mwmwmwm\m
T——00 '5 + xr — 33:4 :‘( 8 ‘p{;} £ &
iR ‘

3

d. Iim(vVa? +4z+1~2)
T 00

L, {;f ;e%wf tH mﬂf w ng msw %1..3

ot S s P
w»wu SRR bt
?{’ Sy

AP O YT -
<t g/ﬁ:ﬁ“if»%m”; +1 Ayt

Kyﬁ CY e T

T

Ji; %%«w wﬁw ”iz;,
f E
1 / @5&, ”M;L'é, ? s
/ i “ e o~
- jﬁ wﬁﬁ@g e B ‘ B ‘@



5

8. (20 points) Find the derivative of the function by using logarithmic

dlﬁerentlatlon flz) = (zxﬁ 3?%{3%3;4 1)
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9. (20 points) Use Iogamthmzc differentiation to compute the derivative of
the function y = 2% ¢ Write the equation of the tangent line at z = 1.
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10. (20 points) A particle moves along the path described by the parametric
equations

z=¢ y=vt 0<r<1
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a. Compute the derivative =
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b. Eliminate the parameter to get a Cartesian equation in z and y.

g= 1€ mmwz

" e SRS LA
T, hﬁé‘




7

11. (20 points) The position of a mass attached to a spring ¢ seconds after
being released is given by f(t) = et/ cos(mt) feet.

(a) What is the position of the mass in the long run?
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12. (20 points)
The cost, in dollars, of producing z yards of a certain fabric is

Clx) = 1200 + 12z — 0.12% + 0.0005z3

Find the marginal cost function.
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13. (20 points)

A cylindrical pipe has an outer radius of 4.25 inches and an Inner radius
of 4 inches. Estimate the cross-sectional (shaded) area of the pipe_using
differentials. For the final calculation, use 7 = 3.14 and the formula for the

area of a cirele 4 = 72

£
Ak = & %f%} elr Ar = df = 005
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