King Fahd University of Petroleum and Minerals
Department of Mathematics
Math 101
Major Exam II
Term 251
11 November 2025
Net Time Allowed: 90 Minutes

MASTER VERSION



Term 251, Math 101, Major Exam II

Page 1 of 7
1. If f(z) = Vz(vz + 3), then f'(z) =
Ezé¥36 ?o.% ‘50
523 + 6t
(a) : (correct)
O6xs 1 \, \/ [< \
(b) 526 + 623 '.‘f-(w.)c x"‘-x"'-*S?c‘rz/"a-ZXI’
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50t + o L L 2
k) = = =
© =gt T onT T
Ti + 18 z Ve
() 66 - _5__7}_,}_1"-’;&3(“'
3 + 607 67
(e) 5
66

2. If y = cos y/sin(tan nz), then ¢’ (
Ex.¥5bo € 64

(a) —msin(v/sin 1) cos 1

vsinl

)-

—nsin(v/sin 1) cos 1
cos v/sin 1

—msin(v/sin 1) sin1
Veos1

—m cse(y/sin 1/2) cos1

Vsin 1
—msin(v/sin 2) cos1
V2 cos+/sin 1

(b)

—_

(c)

(d)

(e)

LY )

(correct)
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e
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3. The slope of the graph of (sin 72 + cos my)? = 1 at the point (6’ §) is equal to

(a) 1 (correct)
(b) (z/g Ba d;‘cﬁ rent’ q-\f)ﬂb W.(.\_.z)
© 17 2(8in 2+ s W) Ceos W -SinTy. y'}m’ =0
(d) 3

: L) :
(e) The graph has no slope at this point ak (5 i) wie honte

27"(330"‘{-+m1"3_)[m’-;’- ~sinT. y'] =0

NES
2 2w (L) (S y) =0

V3 NCE ,—J_;Z?:-
2 -5y =0 = J ‘E/z

2

A

4. If y — cos(zy) = z, then y"(0) =

(a) -1 (correct)
(b) 2

(c) —2 Dilferenbiake +o ok

(d) 0

Y #sinoeg (Y +xY) =2
R
Now} a&‘xao)ﬁ: o‘,.u:rso =4 (0,\) S 6

Yrophof Paeq.
Differentiate G\%é\«;n ,

I @O (Ye2y)"+ Sim (y)/ﬁy'wy") =0

V4
at N,D, 9’,+i(\—\-o§=o o
>y"=-1
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5. The graph of the equation 422 + 3> — 8z + 4y + 4 = 0 has a horizontal tangent line
at the point

Ex. %68 Qoao \F6

1, - ) (correct)

(a) (

(b) (0,-2) Diflerentahe e eef

0o §x+ayy -3 +uy =0
(e) (—2,0) = Y= 829 ix q_’Jf\;w.

\)zo =S xa=\
cubshibula ioihe @ bo ot
L\(\)+5 gy +4Y +4 =9 a
> Yeyy =0 2 YYrD” °”ys
,'.Aeo'm\' a"w\‘&c\‘\l\‘%fwfk g—fﬂ;eq Mﬂ}'w/ah'a t ] \‘,L‘>

T
pot then ¢/'(z) =

6. If y = arctanz — T

Similey b0 Ex 41 pote (29

2 2
(a) (1 _‘_me)z (correct)
2
) ixa) Yoy = S, - O -xE
(©) (1_x22) )+ 2 (+®)*
1+=z
1 — z? \“\"2’) ("’f) Q.xz
@i e R - 22
2z 1+ (1+2)




Term 251, Math 101, Major Exam II Page 4 of 7 | MASTER |

7. The equation of the tangent line to the graph of z arctany +z? = y—1 at (0,1) is

E=. 63 (ooe |33

(a) dy —mx =4 (correct)
(b) y + %56 = '.D.CCW\;Q}Q B eg . ’
(c)y—dmz=4 avc-l-amg + L yon= j
(d) dy + 72 =2 1y »
(e)y=%m+4 al-(m) = y’ —40+0 Qy ",?'
2 They 0%4“\_, gem/l line \s
Y-r= L (x—o) =
L'v__l—‘ —:'R’x
o 4Yy.-Ta =4

8. If all edges of a cube are expanding at a rate of 6 cm/sec, then the surface area is
changing when each edge is 2 cm at the rate of

Ex.¢ 16292 \0

( ) 144 cm2/ sec (correct)
(b) 72 cm?/sec d
(c) 24 cm?/sec “e 7; = b Cm /f
(d) 36 cm?/sec "
(e) 96 cm?/sec == S c € X
%
= 9 _ ax dx
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9. If an airplane flies at an altitude of 5 kms toward a point directly over an observer
(see figure below) and the speed of the plane is 400 kms per hour, then the rate at
which the angle of evaluation @ is changing when the angle is 30° is equal to

Similay ko Ex. % HQ page\Q7

(a) 20rad/hr (correct)
(b) 10rad/hr
(c) 407ad /hr at 6=30° i%_u: % om 30 er%
(d) 80rad/hr o XMW= _%_ = BT km
(e) 5rad/hr /\l'-'g" 5lom
.
9'~.' “Me - x(’-) z“_)
Secq d6 5 2 'th 4 dp
= 6 == =~ —— . at§=3c", 7.2 - -5(-4009)
At ()LN-)) 2 dt (5v3)*
90&
= db, 205 3. 50 a0 vody
' Ab Y
A

10. Using Newton’s method to approximate the zero of the function f(z) = z —e™®
with initial value z; =0, 29 =

Ex.w\3 o V6
(a) % (correct)

1
b) —= ’ -
(b) 2 av ‘-e(m.):y,\--ex
(c) 0
@ - LN
)

{m) ‘[(0) -
N, = ')(‘-' __'_‘- z: 0 -~ — e~ L _<
= ‘C(a‘) f:o) 2
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11. Let M and m be the absolute Maximum and absolute Minimum, respectively, for
4

the function f(x) = e¢* cosz on the interval [0, 7]. Then, — =
m

Similav to Ex. g HS Poage 212

(a) _Tl (correct)
_eﬂ' / ‘
(c) e _eX (st =SnA)
4
(d) - ‘P:n)-: 0 = UWx<Sinx on Lo, ™)
2
—eT _—,’E
(e) Z =2 X= 7
’
fo ot+% =T
w ~\
2. fe) plen=-e Puy / .
w
g 20&)% éw" K M-ed s m=-€
Y —6:2.: N e
M e
e - e _ )
™ ———'!'“:' =79
- e
12. If f(z) =z — gﬂﬁ%, then the number of critical numbers is
SimyJov t+o EmeLe 3 QW 2\0
(a) ? (correct)
(b) 1 / B y
mzy-32a A oL x2-1
o | D Sl x’3 T Y
(d) 3 >
e) 4 ' \, |
(e) 9. qu,) —q = ls—-\:o ’-912'1

7 Q,uo DNE = ‘7(-”0]
- -—_e:a'g Crit eca) nvmbers 95 X
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13. The value of ¢ that satisfies Rolle’s Theorem when applied to f(z) = (z —4)(z +2)*
on [—2,4] is equal to

Ex, 414 poop 2128

a) 2 (correct)

( ; ¥ f(—z)' © Y-(q) =0 '1? ‘s ntianans on [-24]
(@1 ond 4 is o ¥w<.£u m (-2, u)

| B~3 Ro\\uT\ A ce -2 y) Swhihat 1é(c) 0

5 %o -Gl 202 (- ) = (t?) (e 432 -3)

xr¥)(Zx—6) =3 (x+2) X-2)

. (Z,('A);O = Az X)=D\C= =2|e (2,4) M'ZE

2M).
14. The value of ¢ that satisfies the Mean Value Theorem when applied to f(z) = - _T_ -
on [—%,2] is equal to
Ex.4 5T PO 219

(a) T \—/2_6 (correct)
(b) —1— Y o+ 4 is conFinuows o RAKL

2

\

© —1+%2 A‘\W?Ve/n’r‘wye o (5.2, Va NMNT,

2
(d) _1_£ Hhore eisk ce 3 ) Such ﬂ\d\»

’ \ 2 -/1.—
SR (Rl I S T

Z+( &/, )
\ - _‘3~
/ Xwl- X
7/f‘ ‘2( — - 2
| 2 r_ 3 e =F
2 - == 2 ()~
C = —\— = / E (N
= ‘E(’z—‘;, 2) k”i'y
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