
King Fahd University of Petroleum and Minerals
Department of Mathematics

Math 101
Final Exam

2L2
May 24,2022

Net Time Allowed: 170 Minutes

MASTER VERSION



Term212, Math 101, Final Exam

+33 Sz.t 1. ,lip* @'+2rT):

(u)

(b)

(.)

(d)

(.)

H39 
q3'l 2'

a:2r3 - *2 +2

at the point (1,3) is

An equation of the tangent line to the curve

\t*.
Xa -e)

Page 1 of L4

+ rt *2)x (7 I

- ot) ( o *z)

ol)

I-MASTER I

-oo
oo

0

2

-2

(r)

(b)

(.)

(d)

(.)

U:4r-l
A:-4r*7
A:2r*l
A :3r
A:-3r*6

--Lut = 6x-7x
J'z

S\,rP4= 3'lr-, = 6 (t) -zu)

? 6-Z =4

t2a-i-. 
=q (x-r)

z, = q x-Ll
Y*
3 z L1 X-l

(correct)

(correct)



. , {J9- Term 272, Math 101, Final Examq*afi"*
y\* (*e 3. If y : tanr 'sec2 r, then y' --
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5. If y is defined implicitly as differentiable function of r by the equation

nA : sin(rg),

/5
,1,1

J-cL

6. rf f (r): tan-1(tanh(tanr)), then /'(0) :
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If Newton's Method is used to approximate the root of the equation

20
--r"*1:0r

with first approximation frt : 2, then the second approxims,tion 12 :
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t+\ | t?,, 8' The set of all critical numbers of

f (o) : 2 coso + sin2 g

(u)

(b)

(.)

(d)

(")

{ntr: nis integer}

{2n,r: nis integer}

{@+!t: n is integer}

{(2n + L)r : nis integer}

{T,nis integer}

I'fg)=-lSrn&1-2Srn(9.

= 2SrnB (-r a(-,so)
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9. The radius of a circular disk is given as 12 cm with a maximum error in
measurement of 0.lcm. Using differentials, the maximum error in the
calculated area of the disk is approximately equal to

t=lL r Af : o,l

A =7rt'

dn:zrrfJrf
A A t JN

A A X rrf Ar =2:"04 (o'r)

AA x e,4l 'Tr

rcbtX+:t

Where is the function f (*): tlZ - In(r - 1) continuous ?

(u) 2.4r cmz

(b) 1.2 r cm2

(.) l44r cm2

(d) 0.L r cmz

(.) 2.lr cm2
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(b) (1, -)
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(.) (1, (, + 1)'l
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11. Two cars start moving from the same point. One travels south at 30 kmlh
and the other travels west at 60kmlh. At what rate is the distance
between the cars increasing two hours later?

(u) 30 v6 kmlh
(b) 45 

'/5 
kmlh

(.) 50 \6 kmlh
(d) Js \/5 kmlh
(.) 40 \fr kmlh
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(d)

F(*): lr' - !*u,' +|,' + c

F(r): lr' -'r*''' +)r' + c

F("):13*21312+12+C

F(r):3r3 +!*'n +2r2 +C

F(,): 1," - Ji)' + c
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is increasing on the interval(s)
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The function /(r) : 
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If. y: (cosr)",

(r)

(b)

(.)

(d)

(.)

-r . (cos *)" (*tanr - 2 In cos r)

-r . (cos *)"' (*tan r * 2 ln cos r)
(cosr)" (-2*tanr + z.2lncosr)

-r2. (cosr)"(tanr - Incosr)

12 . (cos r)"2-r. (- sin r) - (2r)

then ! :
clr
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+ z ). "l^ <,.llsxl)

9-3 =;.!^Q,sx)
1 t _? -Jy" + ln(r.,tr),2xI .,',t = X-
3 J cosx

lrL
3 : I (-r lq".*

.x'
= - )1, (os*) ( rctenx -z )^o)

16. Which one of the following statements is TRUE? Assume / and g are

differentiable functions.

Ro\\.'r-fhe.tqr', I i--lt rJ
I

-T-(u)If/(-1):/(1),thenthereisanumbercsuchthat|c|<
f'(,) : o (correct)

?c,3,y,' ) F (b) It f'(c):0, then / has a local maximum or minimum at c

It f'(r): g'(r) for all r, then f ("): g(")

If f"(2):0, then (2, f (2)) is an inflection point of the curve y: f (r)

) f has at least one critical number

\ f= : { r7.1 . >c has nd c^rtht^'$ n**be^,,:F tnlx-af
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Q^ Ct-cor4 - 9- (l+ c"s^ 2)

77.
da:
dr

1tr
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'I
(u)

(b)

(.)

(d)

(")

CSC jr

sin z

1 * cosr
sec u

1

tan r sec r

f(r):2r3-3r2-l2r
on [-2,3], then M * m:

S rnx - )rnx I
1-coSx t+ Gtr r
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?t- hsX

! Stnx

t,r7oX
l . fsrx
Stnx

18. If M and rn are respectively the maximum and minimum values of

f'tr) = 
6x"- 6v- tz- 6 1z-x -zl

=6 (x-2)k+t)

flw=o a x-- Lr -l

-2-j+lz -+
16-fz-ztt =-Lo -+

-16 -lz +L\ = -Ll

,Ll -1-:1-'-36 =-1

1-Lb =-\3
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M+- --
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t0 - 2cos(2)

8 - 2cos(2)

5 - cos(2)

6 + 2cos(2)

8 + 2 cos(2)

Term 212, Math 101, Pinal Exam Page 10 of 14

If f"(r):3r2 * 2cos r, f(O):2, f'(0): 1, then f(2):19.

,l'*r=):1 ZsrnX +C
(r)

(b)

(.)

(d)

(.)

gltd =o + z(o) aC
' 
@.j_zlrnX + L
*'l*1 = t' +

-, 
tl .\/ -+ D

I tr), t' -L coSX + )L +

?tr) = o -z(r) 4o +D

Z =-.-+D :'8
f txl . f -L(o-t2a -P rc -# I

t(z) = r-t -7Gtz + z+\
20. If

( '\* ,, r+t
f (*) : { sin(zrr) ' '. 

'|

| -zt , n:|
is continuous at tr :1, then k :

= l0-Z(aZ

, d. wvtJl- h;,"<',lrf c..n+' n 't11
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2
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Using a suitable linear approximation, we get * =5.01
27.

'Tava * ul =L* r 6=5

L (x), I {^; * l'rP (x-c")

J - \ ' (x'9)
-529

f fxl X L {x) , "r\"n x

grx x +-;(x-st 
+

I r5.", I a L, - lr(S't't 
-5)

\ ^, zcoo .- J-
+'- 

^) t6giu tr:tcc
5,rl I

{tro ---_+.

(correct)(u)

(b)

(.)

(d)

(")

0.1996

0.1997

0.1999

0.1936

0.1937

is tle^(-.

tl-^----- 5 ZSob

= 
\\tg 3
I oo o c

\
S lococ>

**LG
? 

q,t 22. If y : Ax *B is a slant asymptote and r : C is a vertical asymptote
for the curve

o,111 L

(correct)

a: 3r2+r*l
2r-l

then ABC :

15

G
15

8
3

4
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8
5

,

(u)

(b)

a s5m Y 
)ruk-

(.)

(d)

(")

-)- t
J,;x-.q

.2

ft: ,-

. tsal-a.) .: ? 16
?t-12r

2X-l=., -,X-) -:)tr-L
aax

a

3.X :I)c + I
'L2
3x-ix

5x+l
2 t1x-Gz-<

It

ABL =

I e s\a^|

, 9'tr
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23. The local minimum value of f (r): yE - {i i, }v"arn I Lo'a)#zt
g't,3

., Era,1l-{

, 't'L

f/k) .. :
I

fl@ tve :l

II

I

8r*l =

*'t^l=;rJ'-+*"' \r-
-7/q. Vr. z,lx -l

(u)

(b)

(.)

(d)

(.)

(u)

(b)

(.)

(d)

(.)

22

4

10

20

16

1

-4
1

-,
3

,
1

,
1-i

;',1^, :)e,lf =r o^=tt
'JX3 "- : X= c

@9
rl

crL t A
\16/

'1-'cJ rtntn

r. I --1>--r{2\

24. If /(0) :2 and f'(*) ( 4 for all values of r, then the largest possible

value for /(5) is (Hint: Use the Mean Value Theorem)

5",

Affb \Avr 'lb I
, rt, -ltd

5-o
L ts) -'

a

5
, )_6

Its1 *z ='
? (s1 1 7L

41..,r- \avgesl T"ssrb(o

on L1 5) '.

1",, t

IltE) * t

Crrlt \czrrl arc Sal"'tf*).

C e Gt S) (correct)
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25. Which one of the following statements is TRUE about

(u)

(b)

(.)

(d)

(.)

the graph of f (r): erl'.

It is concave downward on (-*,-l)
It is concave downward on (0, -)
It is concave upward on (-*,0)
It is concave upward on (-*, *)
It has two inflection points

x/k)=- l- J/^
"1!',n', 

= i: !'.-!,.*!'i,
= l!. +1) .]o 

(correct)

txq x3

= (t*rn ) )t'
,x\

1"tr) .^ a l77x tc> -l x t - |

f;"tnl DNe =) x--o f cl'*no"^-

26. Iim r(1"2)/(1+lnz) -,-+oo

(u) 2

(b) 1

(.) oo

(d) tn2

(.) e2

&o , t^cl4atmtnatP'

t\rrl (t+l"x \
J= x'

. l,n^ = 9n.lng z

\,* 9^t ?

xq rJ

l,^ 9n z
Y-t u

1,,- lr '
Yi IJ

!^"'Tr;
!
x

"+*

.a
7V

t-tk

= lr.zl,-
Y) rJ

\n2
=.e

!^z ' I

L^)
v)o

=L

f'-,1,t
n '*. v t[" \-/

n
ythY (correct)
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(r - 100)e-"

(-, + 100) e-"

(r * 100) e-"

(-r - 100) e-'
,t00 

"-r
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27. It f (r) : n€-r, then /(too)1r; : Dr s c.,vc...r .n go$ern :

(u)

(b)

(.)

(d)

(.)

(u)

(b)

(.)

(d)

(.)

16

B

32

L2

20

f 
/k) .-* "1 Z* = 1-, *'1 €-

l"or= -(-x+r) aL-;*- 6-zlZL
_ttt -x -z- +3) e-L
f, 

'rx) 
= -(x-t) e' + e = (-tL

f i^, . - (-x+t) *- e* = (x-q) .-'
1

28. What is the smallest possible area of the triangle that is
the first quadrant by a line through the point (2,4)?

cut off from

,Slope =Yn 1u, E1l t
. X-rohrce.pl-: j.., + ft=

. \-rrrltr(.+pl- t f, =o -=t 5 z

. A rea -l 'it kr^n1k-

A = { fr-*) (q-t"^J

A(r,,).2 t,-*) (z-u) =2(\-m -T,)

A/rr^1 = L (" -, .f;.) -- o -, ,n'=.{ -)
q"t*; . z (- r ;3) t A" G.) > o --) L' rn'n

th

\ -zr'.

)1A: -| (%)

^h fi:-?

( = 
c.bJ vyr\rn qa t l-'r . -Il-ton\ Cr r\l (! ?orr{)

.+k SYna\\es l- p":s t blo- cr€ at '1 )

AGr) = I (e*z rz) '= 16

_t _- rn (x_ z)

---6*f-4T'

@
"l

(correct)

(2, a)


