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1. THE FUNDAMENTAL © (c+4)(@?+1) (22 — 4o + 5)
THEOREM OF ALGEBRA o i _ e oalvromial
. If 1+ i is azero of the polynomi
AND RATIONAL ZEROS P(z) = 2* — 32% + 222 + 22 — 4, then the other
zerosare:

@ —1+i,2,—1

1. If f (x) isapolynomial of lowest degree and real co- _
(b) —1-14,2,—-1

dficientshaving zeros 1,1 — 4,4,and 1 + 4, then the

degree of f () is: © 1-i-21
@ 7 @ —1+i,-2,1
) s © 1-14,2—1
() 6 .
@ 4 7. The number of rational zerosof f () = x° — 5% +5
© 5 is:
@ 1
2. Giventha 1isazeroof f (z) = 23 — 62 + 8z — 3, (b) 0
then the other zerosare (;) J
@ =45 @ 3
(b) 2i,3i
(C) 5tv133 )
d j:32 8. The polynomid f (z) = 223 + 422 — 2z — 2 has

@ +1 (@) threerational zeros.

(b) onerational and twoirrationd zeros.

(c) tworationd and oneirrationd zeros.

(d) threenonreal complex zeros.

(e) onerational and twononreal complex zeros.

3. Which one of thefollowing is TRUE ?
(@ Any polynomial of degree n has exactly n dis-

tinct zeros.
E | ia h least -
(b) plvee:ie?(c)) ynomial has & feast one nonreal com 9. A polynomial of lowest degree and real coefficients
(¢) The polynomid z + k is afactor of the polyno- havm? — 21,4, and 0 of multiplicity 2 asroots is:
mia f (z) if and only if f (—k) = 0. @ 2°+32% + 4o
(d) If f (z) isapolynomial and if a + bi is azero of (b) 26+ 52* + 42
f (x), wherea and b are real numbers, then a — bi (© a* +iad + 222
isalsoazeroof f (). d) 22 (x+2i)° (z —i)°

(e) If the polynomial f (z) isdivided by 2 + &, then (e 2% (2% —4) (2% - 1)
theremainder is f (k).

10. If f (z) is a polynomial of degree 4 with real coeffi-

4. If the polynomial cientsand f (k) = 0, where & is a complex number,
P(z) = 22" +142% - 542% +-582—20 has 1 asazero then
of multiplicity 3, then the remaining zero(s) is(are): @ (x+k)isafactor of f (z).
(@ 10,1 (b) f (z) has 4 distinct zeros.
(b) 1 (c) kand —k arezerosof f (z).
() —10 (d) If (1++/5) isazero, then (1 —v/5) mustbea
(d) —10,1 Zero.
(e) —10,10 (e If(147)isazeroof multiplicity 2, then (1 — i)

is dsoazero of multiplicity 2.

5. If4,—4,2+i arethezerosof apolynomial P (z)with
real coeffidents, then an expression of P (z) is: 11. Therational zerosof f (z) = 2 — 22° — 4z + 8 are:

@ (z—4) (22 —1) (22 + 42 +5) @@ 1,2,3
(b) (v —4) (2> +1) (2% —42-5) (b) —2,—-2,2
© (x—4> (2% +1) (2® + 42 +5) © 272,-2“
d) ( (x2 )(x2 4x+5) (d) 2’42
(e 2,2,-2
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12,

13.

14.

15.

16.

17.

18.

The number of possible rational zeros of

f(x) =425 +42* — 3723 — 3722 + 92 + 9 is
@ 9

(b) 6

© 3

(d) 12

(e) 18

The number —2 is a zero of

f(x)=2*+ 223 — 722 — 20z — 12 of multiplicity
@ 1

(b) 2

() 3

(d) 4

(e 5

The number of rational zeros of
f(x)=22" - 323 +32° — 3z + 1is
(@ 4

(b) O

() 2

d 1

() 3

The set of all distinct zeros of
f@)=z(2* -6 +9) (x2+4)2 is
@ {3.2,-2}

(b) {0,3,2¢,—2i}

(c) {0,-3,2,-2}

(d) {0,3,2,-2}

(e) {0,3,-3,2i,—2i}

Thesumof all zeros of f (v) = 223 — 22— 22 +11is
@ =

(b) 2
(€ —2
@ 3

(e) 3

If 1 isazero of multiplicity 2 of
f(x)=2*+ az® + 22% — 22 + b, then
@ a=-2,b=1

b) a=1,0=1

© a=2,b=-1

d) a=1,b=-2

© a=-1,b=1

If thepolynomial f (x) withonly real codficientshas
1 — 2i asazero, then which one of thefollowingisa
factor of f (x)?

19.

21.

@ z2—-22+5
) z2-22-5
(€) z2+2x-5
(d) 22 —2x+4
e z?-2zx—4

The polynomial f (x) of lowest degreewith only real
coeffidents having —2 and ¢ as zeros, and f (0) = 4
is

@
(b)
©
(@)
©

2x3 + 622 + 4

223 4+ 1022 + 8z + 4
<2° 4+ 20 + 44+ 4
20 (x +2) (x —1)
203 + 422 + 2z + 4

Let P bea polynomial of degree 5 with real coeffi-

cients. Which one of the followingis TRUE?

(@ P has2 or4 nonreal zeros.

(b) Itispossiblefor P to have the zeros 1,2, ¢, and
1+44.

(c) Itisnot possiblefor P to have the zeros 1, 2, 3,
t+2,and —i+ 2.

(d) Itispossiblefor 1+ ito beazero of multiplicity
3of P.

(e) P hasat lesst oneredl zero.

For which integer n is x + k afactor of ™ 4+ k™ ?
@ 2
(b) 3
(c) 4
d 5
(e) 7

22. The number of possible rational zeros of

23.

f(x):x3+%:v2—%x—5is
@@ 6
(b) 12
() 2
(d) 4
() 0

The values of A such tha

f(z)= 2® + 22% + Ax + 3 hasarational zero are
@ 2,3,4,6

(b) —2,-3,—4,-6

© —2,—-6,-16,4

(d) —16,4,3, -3

€ 2,6,—16,4

24. Which one of the following is TRUE?

(@ If1—iisazeroof f(x) = 2% — 2z + 1 + 24,
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then1 + 7 isalso azero. cients having the following zeros 1 — \/5, 2 +1,3,
(b) 23+ 222462+ 13 = 0 hasoneroot a + bi, and 23 is equal to
then a second root is a — bi. @ 6
() =3 —x + 1 hastwo raional zeros. ) 7
(d) z® + 2% + 1 has at least onereal zero. © 5
(€ x%+ x? hasno real zeros. @) 8
(e 4
25. The equation of the polynomial withrational coeffi-
dents, one of whoserootsis /I3 — V3is 31. The number of distinct zeros of
@ 22 —-13z+3 f(z)=—a* (:z:2+5)2 (:1347215273)3 is
(b) z2 413z -3 (@ 20
(© z*—32x%+100 ®) 9
@ (z—VI3+3) © 7
© »—VI3+V3 (d) 8
(e) 10

26. The sum of the vduesof k so that when
23 — 3224 z — 1isdivided by 2 — k theremainder 32. The number of solutions of the equation

is2,is 2t —4a® 4+ 622 —4x+1=0is
@ 3 (@ 1
(b) 3+2¢ (b) 2
(©) 2i (© 3
d -3 (d 4
e 3—2i (e 5
27. Giventhat x — ¢ isafactor of the polynomial 33. Giventhat i is azero of the polynomial
f(z) = 2* + 2% + 222 + = + 1, then one of the f(x) =82% —122* + 1423 — 132% + 62 — 1, then
following is also a factor. therational zerosof f (z) are
(@ iz?—xz—1 @ =
(b) 22+ +i ) 3.3
(©) o+ +1 © .52
(d) 22 +iz -1 OEFXN
@ o* —x—1 © 1,545

28. The number of noninteger rational zeros of thefunc-  34. The number of rational zeros of the polynomial

tion f (z) = (x + 1) (4o3 + 422 + 3z + 1) isequal P(z) =2 (62% + 922 + 5z + 1) is

to @ 1

@ 0 (b) 4

(b) 1 (© 2

(© 2 (d) 3

(d) 3 e 0

(e) 4

35. The sum of dl integer zeros of

29. The sum of all rational zeros of f@)=2a" 22" —2x +2is

fl2)=a® =42 — Fa - 2is @ 0

@ -2 (b) 3

b -3 © 1

© % @ -3

(d) é e —1

() 3

30. The lowest degree of a polynomial with real coeffi-
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2. GRAPHS OF POLYNOMIAL () (—2-2) U (1, 0)
FUNCTIONS © (-00,1)
(d) (—2,00)
(e) (_271)U(17OO)

1. The graph of the polynomial
y=(zr—1)°(x —2)*(x+1), wherex > 0is 7. The number of turning points of the graph of

43 2 _ i
(@) aboveor onthex-axis. fl@)=a"—a® —2" -2 -6is

(b) increasing. @ 1
(c) abovethex-axis. (b) 2
(d) decreasing. (c) 4
(6) below the x-axis. (d) 5

() 0

2. The se of all x for which the graph of the function
f(z)=a® — 42% + 5z — 2 is completely bdow the 8. Thegraphof f () = 3z* + 23 — 222 has

x-axis, is (@ all turning points below the x-axis.

@ (—o00,1)U(2,00) (b) oneturning point bel ow thex-axisand two above
b (-1,2) it.

(© (—o0,1)u(1,2) (c) oneturning point bel ow the x-axis and oneabove
(@ (1,00) It

€ (—o00,—2)U(—1,00) (d) twoturning points belowthex-axisand oneabove

it.
. _ 2 3 (e) two turning points below the x-axis and one on
3. The polynomiad f (z) = z (x +1)" (z — 2) it
(@) isbelow thex-axisif 0 < x < 2 only.
(b) has4 turning paints.

: o 9. The number of turning pointsof y = x (22 —1)2 is
(c) isabovethex-axisif x > 0.

(d) isdecreasingif -1 < z < 0. @ 2
(e) has6 x-intercepts. ((2 i
' 2 3 d) 3

(@ 2 turning points below the x-axis and 1 turning
point above the x-axis.

(b) 2 turning points above the x-axis and 1 turning
point be ow the x-axis. _ )

(©) 3 tuming points above the x-axis. (@ Thegraph of P (z) isabove the x-axis for

(d) 2 turning points above the x-axis and 1 turning —co <z < -3 0”'}’- '
point on the x-axis. (b) Thegraph of P (z) isabove the x-axis for

() 2 turning points below the x-axis and 1 turning —o<z<-dand2<z<oo.
point on the x-axis. () Thegraph of P (z) isabove the x-axis for
—co<zr<-3and0 <z < 2.

(d) Thegraph of P (z) isbelow the x-axisfor
—2<zx<0and0 <z < 3.

(e) Thegraph of P (z) isbelow the x-axisfor

10. If P (z) = 22 (x — 2) (= + 3)*, which one of the fol -
lowing isTRUE ?

5. The number of turning points of the graph of
f(x)=2°—23is

@ 1 —3<x<0only.

(©) 2

© 3 1. If P (x) = 22 (z + 1) (z — 2), which one of the fol-
() 4 lowing isTRUE ?

(€ 5

(@ P (x)isnegdivefor—oco < z < —1.
(b) P (x)isnegaivefor0 <z < 2.

(¢) P (z)hastwoturning paints.

(d) P (z) hasthreeturning points.

@ (—o0,—2)U (*‘;‘7 1) (&) P (x)hafour turning points.

6. The graphof f (z) = 223 + 522 — 2 — 6 liesabove
the x-axis in the interval (s)



3. GRAPHS OF RATIONAL

FUNCTIONS

. 2

1. The graph of thefunction f () = £=22& has

(@ no vetical asymptotes.

(b) one vertical asymptote and one oblique asymp-
tote.

(c) two vertical asymptotes.

(d) oneoblique asymptote only.

(e) onehorizontal asymptoteand onevertical asymp-
tote.

. The rationd function f (z) = %"—2 has

(@ two vertical asymptotes, one horizontal asymp-
tote and no oblique asymptotes.

(b) two vertical asymptotes, one horizontal asymp-
tote and one oblique asymptotes.

(c) onevertical asymptote, onehorizontal asymptote
and no oblique asymptotes.

(d) onevertical asymptote, onehorizontal asymptote
and one oblique asymptote.

(e) novertical asymptotes, one horizontal asymptote
and no oblique asymptotes.

. The rationd function f (x) = T—Z{f{—l has
(@ no asymptotes.

(b) novertical asymptotes, no horizontal asymptotes
and one oblique asymptate.

twovertical asymptotes, nohorizontal asymptotes
and one oblique asymptote.

no vertical asymptotes, one horizontal asymptote
and one oblique asymptote.

onevertical asymptote, no hori zontal asymptotes

and one oblique asymptote.

©
(@)
©

. Therationd function f (z) = has

(@) onevertical asymptoteand onehorizontal asymp-
tote.

(b) two horizontal asymptotes and one oblique as-
ymptotes.

(c) onehorizontal asymptote and one oblique asymp-
tote.

(d) two vertical asymptotes and one horizontal as-
ymptote.

(e) one vertical asymptote and one oblique asymp-
tote.

223z
x2422—-3

. The rationd function f (z) = =552

(@ two vertical asymptotes and one oblique asymp-
tote given by y = z.

has

11.
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(b) onevertical asymptote and onehorizontd asymp-
tote given by y = 1.

(c) no vertical or horizontal asymptotes.

(d) one vertical asymptote and one oblique asymp-
tote given by y = =.

(e) one vertical asymptote and one oblique asymp-
tote givenby y = = + 4.

The rational functiony = =281 has a horizontal
asymptote if

@ a=0,=0

(b) a#£0,0£0

€ a#0,b=0

d) a=0,b#0

(e) a,bareany real numbers.

2-3cta®
x24+4x—5 has

The graph of thefunction f (z) =

(@) onevertical asymptote and onehorizontd asymp-
tote.

(b) two horizontal asymptotes and two vertical as-
ymptotes.

(c) onehorizontal asymptote and two vertical asymp-
totes.

(d) oneobliqueasymptoteand onehorizontal asymp-
tote.

(e) two vertical asymptotes only

2

The rational function f (z) = 5555

(8 no asymptotes.

(b) two vertical asymptotes and one oblique asymp-
tote.

(c) two vertical asymptotes and one horizontal as-
ymptote.

(d) onehorizontal asymptote given by y = 1 only.

(e) one horizontal asymptote given by y = —1 only.

has

If f () = &=+ Which oneof thefol lowing iSTRUE

)
(@ f (z) hastwo vertical asymptotes.

(b) f (z) hasx = 0 asa missing point.

(©) f (x) has an oblique asymptote.

(d) f (z) hasonly z = 1 asx-intercept.

(€) f (x) hasy = 1asahorizontal asymptote.

10. The asymptotesof the graph of f (z) = ‘Tzz_z “ot are

@ xz=0y=1
b) z=0z=1y=1
© z=0x=1
dz=1y=1
e z=0z=1Ly==x

If x = 2isavertical asymptoteand y = 3 isahori-

-~
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12.

13.

14.

15.

16.

zontal asymptote of f (r) = &=L
@ a=-4,b=6

0) a=-2,b=-3

© a=-1,b=3

d) a=—4,b=2

© a=-2,b=

The oblique asymptote of the graph of f (x) = fg;’
is

@ y==

b) y=z-1

©y=1

dy=a-2

€ y=x-3

The rationd function f (z) = _(Hﬁ(?ﬂ) has

(@) two vertical asymptotes and one horizontal as-
ymptote.

(b) two vertical asymptotes and one oblique asymp-
tote.

(c) three vertical asymptotes and one horizontal as-
ymptote.

(d) no vertical asymptote and one horizontal asymp-
tote.

(e) onehorizontal asymptoteand onevertical asymp-
tote.

The graph of y — 2Lt hasthelinez = 2 as

vertical asymptote, then it has a horizontal asymptote
given by

@ y=1
(b) y=42
©y=2
(d) y=2
e y=2

The equation of the oblique asymptote of the graph
of the equation f () = =258 s

@ y=-2x+ Jgh

(b) y=—-2x+4

© y=-2x—-4

@ y=—20 -4

€ y=z-2

x ‘/13'27
The function f (z) = JCER0] Cal)) represents

z+3
(@ aparabola.
(b) no graph.
(c) aparabola with one missing point.
(d) agraph with the vertical asymptote x = —3.
(e) agraph with the horizontal asymptote y = 1.

3 2

17. The graph of thefunction f (z) = ——2%&—=dz=10

22—3x—10
(@ hasmissingpointsatz = —2 and x = 5.
(b) has two vertical asymptotes given by x = —2
and x = 5.
(c) istheline f (z) =z + 1.
(d) hasthree x-intercepts.
(e) hasonly one vertical asymptote given by
r = —2.

18. The following figure represents the graph of

comcmdenncnccnccan
.

~
- - W

(@ y = ==
(b) y = 2==fe=2
© y =52
(d) y = L2
€ y=z-3

19. The following figure representsthe graph of

3 =

.......... bdeqaccecccane taa

ER R R IR WY

@ y==~
® y=715

© y=4=

-1
_ 222
@ v=3557

_ )
® y=+=%

20. The following figure representsthe graph of



21.

22.

7
6
5
4
3
2

cemecomecoaleccemccene coma taa

]
#-

@ y=+=2
b) y=%5
© y ==
@) y==%
(e y=4+«2

10
12

(a) y = x+2)(x+4
x+1

r4+2)(z—4
© v ==

2 __
(d) y ===

@© y= liigff_—‘ll
2
Theoblique asymptoteof thegraphof f (z) = ﬂ%l

IS

@ y==z
(b) y = 4a
© y=12
(d) y:%I+%
© y==3v+2%

@
(b)
©
(@)
©

@
(b)
(©
(d)
(€

@
(b)
©
(@)
©

4.

2
9
L
2

1]\
3o

2

10

mwl

| ohvokwl

2
9

Tty
2y+x
— 1
2x+y
T3

2x+y
2y—x
—zty
z—2y
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EXPONENTIAL AND
LOGARITHMIC FUNCTIONS

. Iflog, 2 = 2, thenlog, ¢ =

. The value of logs -4 is

. Letln2=2andIn3 = y. If 2t = 321 thent =

. [logg 35 —logy 7] - [logs 9] =

(@ (logg28)- (logs9)

(b) logy 5

©
(@)

(e) logs9

. Inlnet”

1
0

+3

Inz

— e =

(@) ext3 —e7

(b)

3

(C) Inln [ee”"+3 _ eln l‘}

(@)

3x

(&) Inlnert3—Inz

@
(b)
©
(@)
©

to

12xy

4z + 3y
4y + 3x
at 4B
2 4yt

. Ifln2 =zandInl0 =y, thenIn16000+ In 5 =

. The expression (e® + e_l')4 — (e®” — e_‘”)4 is equal
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10.

11.

12.

13.

(@ 8e** (1 — e“”) 14.

(b) 2 (649” + 4e2% 4 4o 4 e"””)
(C) 8 (e2z+ et — =% +e—2m)

(d) 8e 2" (e* +1)

(e) 8e~2=

logg ez =

@ 3+1Inx 15.

(b) Ho5
(C) e lj;nlém:
(d) £

Ol rox

If logs {log% x} =1,thenz =

16.

@ V3
(b) ?
© 5
(d 4
© 8
vz
@ 81 17.
(b) %
© 9
@) 2
@ 3
3logyx — log\/;y+log4z2 = 18
(8) log, =F '

2
(b) log, <~
(©) log, “5
() log, T=

23v/2
(&) log, ~4=
If log 0.04 = z, thenlog 80 = 19
@ & +4 '
(b) 4 +2
© (£+1)°+1
@ 75 (% +1)
(e & -
Ifn2=0.72andIn3 = 11, thenlogy, (55) = 20.
@ <
(b) 4
© =
@ %

e3—

(e) 10, - 25

fy=mI(z—-3)+1,thenz =
@ 3+(@y—1°

(b) 2+y°

(€) 34evt

(d) =3+ el7v

(e 3—e+ e

The value of (log; 16) (log, v/3) — (V) "% =
(a) 15
(b)
©
(d)
®

= clelkekol

x

Ift = {'8?}8:—: then z =
(@ $logi

(b) 2logy ; %

(c) QIOgZ—ll

(d) log 1=

© 2log, , =

If (log, x) - (logs c) = 3, thenx =
@ 25

(b) 200

(c) 101

(d) 125

(&) 100

If logx = 2, logy = 3,andlog z = 5, then
log% —log, z =

@ 9

(b) 5

© 3

(d) 4

(€ 0

Ifln2 =0.7andIn3 = 1.1, then logz % =

@
(b)
©
(d)
©

N

N Ot PN SN X

The equation of the form y = «® whose graph con-
tainsthe point (3,8) is

@ y=3"
(b) y =2
(€ y=4"
(d) y=28°



21.

22.

23.

24.

25.

26.

27.

© y=(3)"

log, + =
(@ loge+
(b) =

© a

@ 1

(e log_]l_a:

Ifa> O,a;zél,andyzl—om,thenay:

log a
@ Ina
0) =
© a
(d) e
(e) loga

If f(z) =a*and f(-2) = é,thenf(6) =
@ 9
(b) 27
(©) 12
@ 3
(e) 18

If log,, (log,8) =2, thenz =
@ 9

) %

© V2

(@) 8

© V3

2log 5+ %log 16 =
@ 5
(b) 2
© 1
d) 10
© 3

If f(t) = 3* ! iswrittenin the form f (t) = ka',

then k and « are respectively
@ 3.3

() 9,3

© 3,%

@ 9,3

(e) 9,-3

If log2 = a andlog 3 = b, thenlog, 60 =

@ 2+a+b
(b) b

(c) ==

29.

3L

32.
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(d) <
(6) i

The value of In (In ¢) + e -2 V5 is
@ —2v5

(b) -5

(©)
(d)
C)

ml—tngmI%

If logs a = 2, then log, (%) =
@ 9

b) —6

© -2

@ 1

(e) —2

IfIn2 = zandIn6 = y, thenlog, 4 =

@ =
(b) =
(© =
(d) =

(&) —=

Yy—x

If log, (z — 1) = , then the value of
log, (2132 — 4 + 2) =

@ 1

(b) 3

(©
(d
©)

al= D sl

The solution set of the equation log., 2 =6is
@ 0

(b) {-1}

© {1}

(d) {log,6}

© {e}

Which one of the following is FALSE ?

(@ Ine” = x for any real number z.
(b) e™* = z for any real number z.
(© ln%0 < ln%

(d) log% 4> log;g_ 5

© g(z)= (%) “isanincreasing function.

The domain of the function y = log (1 — 22) is

(a) (_171)
(b) (1,00)
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35.

36.

37.

38.

39.

40.

(C) (—OO, 1)
@ [-1,1]
(e) (—OO,—l)U(l,OO)

If x > 0, which of the following is TRUE ?
@ log(1+ 2) = T4=

(b) log(1+ ) < 1_7_7
) log(l+2z) >z
d) log(14+2) <=

(e) non of the above.

Which one of the following is FALSE ?

@ log%8= -3

(b) log, xy =log,x+log, y,z > 0,y > 0,a > 0,
anda # 1

(© y=log,xifandonlyif x = a¥, x > 0,a > 0,
anda # 1

(d) a°%® =2, 2>0,a>0,anda # 1

(0 Pt =log, (¢~ y)

If £ (2) =37, g (2) = (3)""" then

(8 g (x) isanincreasing function

(b) therange of f (x)is[0,0)

(€) f(z)isadecreasing function

(d) thedomain of g () is (0, c0)

(e) thegraphof f (z)and g («) intersect at (—3, %)

The graph of y = log; (2x + 1) — 2 has
(8 x-intercept = 2; y-intercept = —1
(b) x-intercept = 4; y-intercept = —1
(c) x-intercept = 3; y-intercept = —2
(d) x-intercept = 4; y-intercept = —2
(e) x-intercept = 3; y-intercept = 1

If f(z)=1log(2z— 1) — 3,then f~1 (-2) =
@ %
(b) 10
© 4

(d)

© 5

|
o=

Suppose the number of rabbitsin acolony is

y = y03'7‘, where ¢ istime in months and y, is the
rabbit population at ¢ = 0. The rabhits are doubled
whent =

@ 2
(b) 7logy3
(0) 4
(d) 7log,2
(e 7In2

41. If the amount of acertain radioactive materid present

after t days is P (t) = 800e~("2)t grams, then the
time needed for the materid to decay to 200 gramsis

@
(b)
©
(d)
©

— ook B NW

. The number of micein acolonyis P = Pye?, where

tistimein months. The number of miceinthecolony
istripled when ¢t =

@ &

(b) In12

() In81

(d) 4logse

(6) =<

. The number of miceinacolonyis P = Poloé. If the

number of mice a timet = 2is10°, thenthenumber
of miceinthecolony att = 6is

(@ 108

(b) 10°

(c) 108

(d) 10%

(e 107

. Intheformula P (t) = Pye™, if P(25) = £P,, then

P(75) =
@ Pyln8
(b) 3P
() &
@ £
() Pyln2

. The following figure represents the graph of

@ y=logs (z—1)
(b) y=1logy (z +1)
€ y=2"""—-6
d y=3"" -4
(€ y=-3""t142
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_ (d) y = logy (z —2)
. ) y=

logy (x — 2)’

48. The following figure representsthe graph of

@ y =logy (z—1)
(0) y =logy (1 —x)

- (© y=log, (1—2)
- () y=logy (z 1)
0 © y=In(1-2)

49. The following figure representsthe graph of

@ y=zhzx

(b) y = 1ot

© y=|al

@ y=Ina| - .
€ y=1= 1

47. The following figure representsthe grgph of

I

comemoemenbtelcccnmccmccnmocmeme

(@ y=logs(2+x)
(b) y =logy (2—x)
(©) y =logs (3 —x)
(d) y=logy (3 -

comemoemenmncmemomebSl tomocmomew

(@ y=log, (v —2) (©) y=logy (3+1)
b)) y=1log, (2 —=x)
(€) y=1log,|2 — x| 50. The following figure representsthe graph of

n
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51.

52.

53.

54.

55.

cmcmemememdmelc e cm e m e m e m -

@ y=1+]logy|z— 1|
(b) y=1+1logy |z — 2|
(©) y=1+log2|x—%
(d) y =log, |z —1]

(€ y=—1+logy |xr —1]

If (343)%" = (49)", thenz =

@
(b)
©
(d)
©

vl N O tlookn

The equation 2log, « — log, (x — 1) = 2 has

@
(b)
©
(d)
©

two positive real solutions.

one negative real solution.

one positive real solution.

one positive and one negative real solutions.
no real solutions.

The solution set of (&)~

@ {1,-3}
(b) {-1}
(C) {_172}
(d) {2,3}
(e) {_17_2}

27 ¢
= is

The solution set of

2log (x — 3) = log (z + 5) + log 4 consists of
(a) one positive and one negative integers.

(b) two irrationad numbers.

(c) 0

(d) only one positive integer.

(e) oneirrational and one rational numbers.

The solution set of theinequality 22e* — 2ze® > 0is
@ (0,00)

57.

59.

61.

12

(b) (0,2)

(© (=00,0)U (0,00)
(d) (_007 O) U (0’ 2)
(e) (_007 0) U (2’ OO)

)72(004»3)

The solution set of ()% = (& consists

of

(a) only one positiveinteger.
(b) only oneirrational number.
(c) two real numbers.

(d) only one negative integer.
€ 0

The sum of dl real solutions of the equation
(logz)* +2 —loga® = 0'is

@ 110

(b) 3

(c) 100

(d) e?+e

© %

The solution set of the equation
log (3z — 1) = 1 — log = consists of

@

(b)
©
(@)
©

onepositiveinteger andonenegativerational num-
ber.

only oneirrational number.

two irrational numbers.

only one integer.

onenegativeinteger andone positiverational num-
ber.

If x1 and x, are the solutions of the equaion
e* —5+6e *=0,thenx; +x5 =

(@ 0

(b) In6

(© 5

(d) In9

(e) —2

The equation 22 + 6- 2* +4 = 0 has

@
(b)
©
(@)
©

two solutions only.

one positivered solution only.
no solution.

infinitely many solutions.

one negative real solution only.

If logy 62 — logy 3z = 21og, k,andx > 0, then k =

@ +v2
b V3

(c) log,3



62.

63.

64.

65.

66.

67.

(d) 4
© V2

The solution set of the equation 22*+1
is

@ {2}

(b) {-1}

(C) {_272}

@) {o}

@ {1}

—7.27 -4 =0

The solution set of the equation

2log vz + 3+ log (2 — z) = log (—2x) consists of
(@ two positive real numbers.

(b) two negative real numbers.

(c) one positive and one negative real numbers.

(d) only positive real number only.

(e) onenegative real number only.

The sol ution set of the equationn = = — (Inz)? con-
sists of

(@ onenatural and oneirrational numbers.

(b) two irrationd numbers.

(c) two rational numbers.

@ 0

(e) only one real number.

The solution set of the inequality
logs x + 2loggz > 21is

@ (0,00)
(b) (3,00)
© (0,1)

@) (1,3)

€ (0,1)uU(1,3)

The solution set of logs,,, 4= —21is

-3}

The graphs of the two functions f (z) = €*
g (x) = (e)” intersect at x =

@ 0,-2

(b) 0

(¢ 0,1

(d) 0,2

(e 1,2

70.

71.

72.

73.

74.

13
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The solution set of
In (z —2) —log,.—
@ {4,-4}

(b) {2}

(©) {0}

d 0

(e {4}

L(z+2)—In(e"?) =0is

The solution set of log, vz — 2 + log, (z — 4)
L(3+1og,3)is

@ {3,8

(b) {v24,8}

(C) {7278}

@ 0

© {8}

The solution set of (125)" " = (£)°is
@ {2,3}

®o

@ {4}

@ {=£2}
CREr=

The solution set of theinequality logy 2° > —4is
(@) (—o00,—4) U (4,00)

(b) [-16, 16]

(© (-4,0)U(0,4)

(d) (—oo —16)U(16 o)

(€) (—o0,00)

The solution set of (e — 3) (e* +1) = —3is
@ {In2}

(b) {0,In2}

© {0}

@ {o0,e?}

@ {0,2}

If logs x < log x, then x belongs tothe interval
@ [0,1]

(b) (0,1)

© (1,)

(d) (—oo,1)

e (0,1]

The solution set of (Inz)> — m 23+ 2=0is
(a) {_17_2}

(b) {1,2}

© {e*}
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75.

76.

1.

(d) {10,100}
(e {e, 62}

The solution set of log, 64 < 3 is
@ (0,1)

(b) (4,00)

(€ (0,1)U(4,00)

@ (1,4)

® (0,00)

The solution set of log, z < —1is
@ (0,00)
() (0.3)

© (3,)

5. ANGLES AND THE RADIAN
MEASURE

The radian measure of the centrd angle which cuts
off an arc of length 6 inches on acircle of radius 5
inchesis

@ 1.6

(b) 2

(© 1.2

(d) 0.625

(e) 6

Thelength of thearconacircle of radius 6 cm cut by
acentral angle of 120° is

(@ 4mcm

(b) £ cm

(c) 720 am

(d) 20cm

(e) 2cm

The angle 31°15' in radianmeasure is
(a 22z

0
(b) 3=

Thelength of thearcof acircle of diameter 12 cm cut
by acentral angle of 40° is

(@ &

(b) &

. Converting 36° into radians and <& radians into de-

grees, we get respectivey
(& =,28°

(b) &5’7,14o

(© 2,28

(d) =Z,56°

(€ i, 28°

. The degree measure of acentral angle which cuts off

anacof length 10 em in acircle of radius 6 cmis

. The length of the smaller arc of a circle of radius 1

cmwhose angle is 90° is
(@ Zcm
(b) S cm
() wcm
(d) €& cm
(e $cm

. What is the smallest positive angle coterminal with

—743°7
@ 257
(b) 167°
© 77°
(d) 357°
(e) 337

. Which one of thefollowing is NOT coterminal with

50°7?

(@ 410°
(b) 230°
(¢) —310°
(dy 770°
(e) —670°

. The degreemeasureof a central angle that cuts off an

arclength 7r cmon acircle of radius3 cm, is
(8 3780°

(b) 210°

(c) 420°

(d) 120°



11.

(e) 480°

Suppose that apoint P ison the circle of radius2 cm
and center O, andtheray OP isrotaing with angular
velocity % radians per second. The linear velocity of

Pis

(& 3w cm/second
(b) < cm/second
(c) < cmi/second
(d) =% cm/second
(6) < cm/second

6. TRIGONOMETRIC

FUNCTIONS OF ANGLES

AND FUNDAMENTAL
PROPERTIES

If cot? 2 = 4 and = terminates in quadrant |V, then

(@ cosz =2
(b) seca::“éz
(©) cscx = 5
(d) tanx:%
(e) sinz =1

tan 945° — sin (—l%“'-) isequal to
@ 2
(b)
(©) =8

(d) &
(0 —L&

MFIMkMIHMI

If tanz = —%, and secx = —{,},then cscx =

€0560°+5in 270°+ sec 240° _
(tan1359)(sec 150°)— (csc90°)(cot 30°)

(@) 2E
(b) 2
(© —=&
@ 24
(9 —28

5.
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1an225° +csc 150°—tan60°

sec300° +cot 210° -
@ 1
(b) <
©
(d)
©

3

(V)
S

F

[\)
-+
B

o o ko
I+
S B

N
|
w

cot
@ —
(b) —
(©)
(d)
© —v2

g, T

“fa

7. If thepoint (—3,4) lieson theterminal sideof an an-

10.

15

gle 6 in standard position, then sin (—0) + secf is
equal to

@ 1
(b) —
© £
(d) —=%
(© —%

| =
—
I~ Q'\E

If csc @ = —2,andé isinquadrant Il thencot (—0)+
cos (—0) isequal to

(@ &2
(b) —4F
© 2
@ —4
(6 —4

If tana = m, « terminatesin quadrant I 1, thencsc o =

€ — 7=

(sin510°) (csc 330°) + [cos (—330°)] (sec210°) =
@ 0

(b) -1

() -2

d 1

(e) 2

cot 225° + sec 150° — tan 60° =

@ -1-v3
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12.

13.

14.

15.

16.

17.

If cost = -% and ¢ terminates in quadrant IV, then
tant =

(@ 2
(b) &

(@
(b) —&
© -2
(d) —
©

Which one of the following is undefined?
(@ cos(In1)

(b) In (cos )

(€) sin(lne)

(d) log (ln 62)

(€) log(cos0)

If csc (—x) = 3, and z terminatesin quadrant IV, then
sec zx is equal to

@ —%

(b) 5=
(©) 2—‘}2
d) 2v2
(e) —==

22

If (—1, —4) isontheterminal sideof angle # in stan-
dard position, then sec 6§ — csc @ is equal to

@ —%
(b) £
(© 0

18.

19.

21.

23.

24,

16

@ -5
© %

Suppose that 90° < 6 < 180°. The signs of sin 26,
tan%, cos@ are

@
(b)
©
(@)
©

negaive, positive, positive
positive, positive, positive
positive negative, positive
negative, positive, negative
negative, negative, negative

Given cosx = fg-. The largest possible value of

sccL=lanz jsequd to

@ &

(b) %

© 4

(d) 4
2

©

Which one of the following is TRUE ?

(@ tan3 > sin3
(b) sin3 =tan3
(c) sin3 > tan3
(d) sin3<0
(e) tan3 >0

Which one of the following is NOT possible?
(@ tanx =10

(b) cotx = -3

(c) smzx=%
(d) cosx = 10%
(e) cscx = J2'

Which one of the following is undefined?
(@ cos40°
(b) sec60°
(c) tan 360°
(d) cot180°
(€) sin 180°

If cscO > 0, cotd < 0,thend terminaesin quadrant

(@ |

() 1
(c)
d) v
(e lorll

Inthe figure, theexpression 3z +y — z — t =



><|
~

7. TRIGONOMETRIC
FUNCTIONS OF REAL
NUMBERS

A (—%, 435) is the point on the unitcirclecorrespond-

ingtothearc length S, then the point ontheunit circle
corresponding to the arc length = — S’ is

@ (. -2)

® (-4.-3)
© (-3 -4)
@ (3.—5)
@ (33

. If P and @ are two points on the unit circle corre-
sponding to the arc lengths 24 and 2%, respec-
tively, then the shortest dlstance along the unit circle

from PtoQ is
297
@ <+

(b) 117r

(C) 371'
(d) szf“

. If the point (45 y) , Wherey < 0 correspondstoan 8.

6
ac length .S on the unit circle, then the point on the
unit drde corresponds tothe arc length m — S is

@ (F.-4F)
(0 (£ E)

Dr. Rgja Alassar / Math 002 Exercises

© (v.—£)
@ (nF)
@ (-5 -F)

6

. The coordinates of the point corresponding to an arc

length of —2& on the unit circle are

@ (-%.4)

. The point corresponding to an arc length of —==

the unit circleis
@ ( )
<b>( 2 -4)
© (0,-1)
@ (- -4)
e (0,1)

)

—_
w|>—~

. The teeminal side of angle § = 480° intersects the

unit circle at

. Thelinesegment fromtheorigintothepoint(—7,24)

intersects the unit circle at

On the unit cirde, if thearc length 222 terminates at
(a, b) andthearclengt Mtermlnatesat(c d), then
ac+ bd is equal to

@ 0

() 3

© -1

@ -3
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(6 —& e

9. On the unit circle, if the point (£,y) corresponds to
aclengtht wherey < 0, thencos (37 — ¢)+sin (¢ — 37)
is equal to

@ —-% p I | 3pld
(b —%
© = .
(d) < ]
(e -1 2
-3
3 —
8. GRAPHS OF | @
TRIGONOMETRIC g
FUNCTIONS N
0 ) 3p 4 5004
1. The graph of y = 3sin (2z — Z) for one period is /'4 ' '
3 1 P
4 (a) 1A
. 4
-2 -
. 4
| -3
0 pM 3 (e)
i Ipld Spld 1
. -
L 1
i i P2 p
3 ’ I |
L 4
(b) i 1
, 4
Ry
. 4
] -3
Ipld
I ! I 1
3pld 2. Thegraphof thefunctiony = 1— 3tan (2x — 7) for
1 oneperiodis
] o s
[} [}
4 . ]
(] [}
3 ‘ '
' '
' '
: :
p/1 "
| I |
' T []
(] 1 [}
[} (]
. E ]
: . :
[} 4 )
. 4 ]

18
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@ A=—-2,P=m8=Ztotheright
b) A=2pP=2 S:§tother|ght
() A=4 P =nS==Ztotheleft
(d) A=42,P=mrS = Ztotheright
() A=4,P =75 =2Ztotheright

. The function y = sin® (2rz) has

() aperiod of 4
(b) aperiodof 1

(©) aperiodcf\/ﬁ
(d) aperiod of 72
(e) no period

. The range of thefunctiony = 3secx — 1is

@ (—o00,00) \ {nw|nisan eveninteger}

(b) (—00,00)\ {&E|n is an odd integer }
© [-4,2]

(d) (—o0,—4)U (2,00)

(€) (—o0,—4] U [2,00)

. Thefunctiony = z + sinx is

(@ not periodic

(b) hasperiod 27
(c) hasperiod1 + 7
(d) hasperiod1 — 7
(e) hasperiod 7

. If nisany integer, the vertical asymptotes of

y=3cot (z — %) areat
@ z=02n+1)%

b)) z=0C2n+ 1)~

© z=n+%

d) nw

(e 2nm

. The adjacent figure represents the graph of
5 —

1\

~

p

-2

. The function y = — cos (% — 2x) has Amplitude
A, Period P, and Phase Shift S

-3

(@ y=3cscx
(b) y=—secx

cemememcncdmcnccenmcenccnecmemene
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(© y=2cscx +1
(d) y=2secx +1
() y=cscx +2 3

9. The functiony = —6sin (7 — 4x) has 1

(@ Amplitude = 6, Period = %, Phase Shift = £ to 0
theright. 1

(b) Amplitude = 6, Period = Z, Phase Shift = & to
theright.

() Amplitude = 6, Period = Z, Phase Shift = Z to
theright. *

(d) Amplitude= 6, Period = %, Phase Shift = & to 5
the left.

(e) Amplitude = —6, Period = —%, Phase Shift =
4 to the left.

|

o
ceccmcomcmcaloecncncncncman
cecccmcomcmcendecccncncncman

13. The adjacent figure represents
4

10. The function f (z) = 1 + sec% has
(@) Period = 37, Range = (—o00,0) U (2, 00) !
(b) Period = 2&, Range = (—oo, —1] U [1, 00) !
(c) Period = 67, Range = [0,2] .
(d) Period = 67, Range = (—00,0] U [2, 00) l
(e) Period = 22, Range = 0, 2] 1

11. If the adjacent figure representsthe graph of
y:asinb(erc),f%ng%r,then 4

3 — .

cemecmecemecemecncm o homocememememee

-

2 (@ cscx
. (b) secx
I — (©) tanzx
(d) cotx
T ! (e) none of these

14. The function f (z) = 4 — cos (22 — £) has

(@ Period =, PhaseSh|ft = 7 to theright
(b) Period = , Phase Shift = % to theright
(c) Period = 27, Phase Shift = % to theleft
(d) Period = 7, Amplitude= 7

(e) Amplitude = %, Phase Shift = Z to the left

@ a=-3,b=1,c=—
b) a=-3,b=2,c=—
© a=3,b=2,c=

~h ~R

»=|
&

The range of thefunctiony = 2cscx — 1is

d a=-3,=2,c==Z
((e;a=—3 b=2 C——72T @ (—o0,—1]U[3,00)
S ®) [3,1]
12. The adjacent figure represents the graph of ((;:; E o i’; g’oo
00, , 00
@ y =~ oot (2 - %) (&) (=0, 3] UL, 00)
(b) y = cot (JZ-x — '%)
© y=—cot(z—%) 16. The period of tan? z is
@ y=—cot (+%) @ 4
® y=cot(x+%) ®) 1
© %

20
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(@ @ (~o0, —L] U[4,00)
€) undefined T8 T
© (0) (~00.~F] U [+ o0)
(C) _£7i
17. The domain of y = tanz is « ([_040 j]l] Ut )
(@ (—oc,00) \[mk] © (—o0,—3]U[f.00)
(b) (=00, 00)
(cCi) [*27?;377] 24. The number of vertical asymptotesof y = 2cot (3z — %)
@ (-%.%) intheinterval (—%, ) is
— e
e ( oo,oo)\[Q—l—?rk] @ 4
(b) 3
18. The asymptotes of f (z) = 3 — 2sec (22— &) are © 2
given by » = 4887, where n is aninteger, then @ 1
@ A=1,B=4,C=38 @ 5
b) A=1,B=2,0=2
(¢ A=3,B=4,C=38 25. Theset of dl x-interceptsof y = cot 22,0 < z < 27
d A=1,B=2,0=4 is
e A=9,B=2,C=38 @ {%’%r}
| | | OREXEE
19. Which one of the following has Period 27 and Phase ©) {0,7}
@ y=sec(r +5) © {55 1, 4=}
(b) y =sec(6x — )
© y= slec (@ . 3m) 26. If f(z) =acos (bx — %) ,(a>0)has
(d) y =3 tang (z+ 3n) Amplitude = 2 and Period = Z, then f (%) isequal
(® y=csc(r—%F) to
. @ —Vv2
20. The x-intercepts of thegrgph of y = x cos x are b) —1
@ x=0only (© -3
0 z=0,% +nn d) 1
© z=%+nnm (e)\/§
d) z =nm
© = =4 27. A cosinefunction of Amplitude = 3 and Period = 2
is
21. How many zeros does the function @ y=3cosz

[ (z) = secEx —x haveintheinterval [0, 4]? (Hint: () y = —3cosmx

Use graphs). (©) y=2cos 2—;1“
@1 (d) y = —2cos3z
(b) 2 (®) y =3cos2mx
(© 3
(@ 4 28. Let n beany integer, the verticd asymptotes of
ORY y = cot (Z:U + g—) are
. . Z\ @ z=nm
22. The-funct|o-ny =2+sin(z —%)is (b) o= (201 1)%
(@ increasingon [0, 7] © z=n%—%
(b) decreasing on [0, 7] (d z=nr+%
(c) decreasingon [0, %] (€ v = 4
(d) increasingon [£, Z]
(e) decreasing on ["g"%} 29. The graph of y = sin (21“7%) ,0 <z < ST”, is
decreasing on
23. Therangeof the f (z) = —2 + 2 csc (22 — &) is @ (% =)

21
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(b) (0,7)
© (2,%)u(m2E)
@ (%)
© (0,%)U(mF)

30.
f(5)=2,then f(25) =
(@ 4
(b) 2
(c) 22
d) 10
® o

9. VERIFYING IDENTITIES

1. If angle 6 terminates in quadrant IV, then cos 6 ex-

pressed in terms of tan 6 isequal to
@ - ti:;l 02—11
(b) Ll
1
(C) ; 17tan5 %
1
(d) - :;tanZ 0—1

1
(e) Vtan260—1

2. When simplified, the expression <ssatsecs

tan x+cot x

to

(@ cosx +sinzx
1

(b) sin x—cos ©

(c) sinz — cosx

1
@ s
(e) cosx —sinzx

3 sin® 04cos® 60 sin® 0—cos® 6 —
) sinf@+cos 6 sin @—cos 6

@ 0

(b) sin 26
() —cos26
d 1

(e) 2

4. If sinzcosx = %, then

5 tanz secx

' secz—tan x secx+tanz

@ -1

Let f(z) = acosbz with Period = 10. Suppose

—sinxcscrtcos“x

' cos®  1+sind

tan?z—sec’z _
sec® x+csc?x

tan®otes®zil _

(b) 1

(©) 2secztanx — 1
(d) 2seczxtanz + 1
() 1 —2secxrtanz

—CotZ  _cotz

" 14sinz + l1—sinx

(@ 2secxcscx
(b) 2cotx

(©) 2cscx

(d) 2tanzsec?x

(€ 2cotxcos®z

. Which one of the followingis TRUE for all values of

x for which the expressions are defined?

@) (cot2 :z;) (sin2 x — tan? x) = —sin’z

(b) cot?zx (1 + tan? :r) =sin’z
(©) sinz =+1—cos?z

(d) cot?z —csc?z =1

(e) 2sinz = sin 2z

tan?z—sin?as

' csc® xtsect

(@ —sin’z
(b) sin®z
(©) —cos®z
(d) cosbz

(e 1

2
cot2 z+1 -
(@) cos*x
(b) —sin*z
(©) sin*z
(d) —cos*z

(e -1

1 cos 6

(@ tané
(b) csch
(©) cotd
(d) sinf@
(e) sech

. Which one of the following is an identity?

(@ Vsin’z=sinx
(b) V1 —cos?x =sinx

(© 1—cot’z =csc’z

(d) ddsinz _ _cosa

cosx ~ l—sinx

(€ secx =V1+tan’z

2

tan2z



13.

14.

15.

16.

17.

18.

19.

(@) sec* x

(b) sin z
(©) csc* x
(d) costz

(&) cot*x

cscOtcotd
tanf4sinf

(@ cotfh + csch

(b) coth

cos 0.
(C) 2(1—cos 0)

(d) cotfcsch
(€) 2 (cotf +csch)

sect* r — 2sec? x tan? x + tanz =

(@ —1

(b) (secz — tanz)*
(€) (secz+ tan x)2
(d) sec? z +tan’z
€)1

sinx

1+cosxz —
(a) :mT
(b) li'cosm
(0 ok
1+sinx
tan x
(d) 1+cotx
—Ol
(e) l+tanx

csct @ — cott 0 =
(@ —142cot?6
(b) 1 —2csc?0

(© 1
(d) l1icosf

1—cos 0

(e 1+2cot26

(1 — csc? :1;) (sec2 T — 1) =
(@ tan*z

(b) 1

(€ -1

(d) —cot*x

(@) sin®x cos® x

2 2

l-cosz  l+cosax =
(@ 2tan®z

(b) 2cscx

(c) 2secx

(d) 2secztan
(€) 2cscxcotx

Repladng z with 3sin 0, -5 < 6 < Z,

23
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then v9 — 22 =
(@ 3sinf

(b) 3cosd

(c) 3sin?0

(d) 3+ cosf
(€ 3+sinb

10. TRIGONOMETRIC

FUNCTIONS OF THE SUM

OR DIFFERENCE OF TWO
ANGLES

. If cos § = 2 and § isinquadrant IV, then tan (—6) is

equal to

@ %
(b)
©
(@)

a3
4

ale | elkeocol

~

K
[

o

. Which one of thefollowing isTRUE for all red val-

ues of z and y for which the expressions are defined?
(@ sec(m—x) = —secx

(b) cos(x+y)+ cos(r—y)=—2cosxcosy

(€) cos (& +z —y) =sin(z— y)

(d) csc ("2‘ — J:) = —secxw

(€) cos(m+ax—y)=smnasiny — cosxcosy

. Which one of thefollowing isTRUE for all red val-

ues of x for which the expressions are defined?
(@ Vcos?xr =coszx

(b) cos(—x+ m) = —cosx

(¢) sin (—z 4 27) = sinx

(d) cscx=V1+cot’z

(e tan?z +sec?z+1=0

. sin255° =

@ A&lﬁ@
(b) ~24
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(0 —L=d d a=2a="2%
(d) Vo ERVE (e)a:2,oz=4—§r
(e) ;46;;442

12. For all positive integers n, the vd ue of
cos (n +2) 7 —sin (2n +3) & is

6. cos 255° = @
S a) 2
ca? o
T © 2(-1)
(c) 2t d —2(-1)"
@ =5 © -2
© 240/6

13. The value of the expression

7.1f sinS = —4, and cost = —42 such that S and ¢ S2T COSOTT —sin 637 cos 337 =

aein quadrant I11, then tan (S —t) = @ —“2£

@ & i

() e © 3

(C) _;% (d) 7J2-

(d) —& (e &

© &

14. The Amplitude and the Period of the function

8. If cosS = —2, andsint = =& such that S and ¢ are y=3sing+dcosg ae

in quadrant I, then cos (S — t) = @ 7,7

() < (b) 7,47

(b) —48 (€ 5,7

(© L& k (d 7,27

(d) ,?_g (e) 5,4

(e) &

15. Ifa = —3&, 3 = 288°,and # = 72°, then which one

9. If cos @ = 0.8 and @ isin quadrant IV, then of the following is FALSE ?

cos (0 + &) = (@ tana = —tan 3

€) 0.8—!—425 (b) sina = —sind

(b) 4y/341 (©) sin®a+cos?26=1

4 150 . (d) seca =sect

© b (6) « and 3 are coterminal

(d) =53

(€ 0.8— % 16. If theterminal sideof angle # passesthrough (—1,/3),

then sin (5?’7 — 9) =

10. Using the reduction identity, the expression @ & 2 2

@SiHIK*JQ'COS.T: (o) 3—4./2

6

@ cos(z — %) (©) 224

(b) sin (x + 13‘) ) 2/6 1

(©) sin (:E — %) %7 T

(d) sin (z + %) © =75

o) si _ &

(©) sin (v - %) 17. The value of

cos 20° — sin 70° + csc% + tan (_9727) is

11. Wheny = cosz — V3sinz isexpressed in the form @ —2&

y=asin(z 4+ «)where0 < «a < 27, then 2

L

@ a=-2,a=22 (b) —5-1

(0) a=-2,a=%4% (C)%ZEH

© a=20=4%& @ -2-3

24



18.

19.

20.

21.

22.

23.

24,

@
(b)
©
(d)
©

Which one of the following is TRUE for
f(z)=sinz+ cosz?

@ f(z)iseven

(b) f (x)isodd

() Themaximumvalueof f (x) isv2
(d) The Amplitudeof f (z)is2

(€) ThePeriod of f (x)isdr

cos 12° cos42° + cos 78° cos48° =
@ &

(b) :12'

© s

d o

(0 &

sin195° =

The minimum value of f (z) = 5sinz + 12cosz is
@ 5

(b) 17

() —13

@ -7

(e —17

When using the reduction identity, the Phase Shift of
y= —3sin2x+ 3cos2xis

(@ <& totheright

(b) 4= totheright

(©) L& totheleft

(d) 2& totheleft

() & totheleft

tan75°—cot 75°

1+ cot 15° cot 75° ~
@ 1
(b) V3

26.

27.

28.

29.

3L

25
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@ -1
(e %

sin <& cos & + cos % sin & =
Qi =
o
-
(c) sin=+
(d) —cosE
(e —sm?’T7T

If theterminal side of an angle 6 lies on theline
y=3z,x < O,Ihencos(9—|—%) =

@ 22

®) V5

() <

@ 4=

(9 &

Which one of the following is FALSE ?

(@ cotd > cot6

(b) tan6 > tan4

(c) Theangle701° iscoterminal with the angle 341°
(d) f (z) = csca tan x isan even function

(€ f (z) =|sin2z| has Period of £

If tan (x +y) = 33, and tan x = 3, then tany =
@ %

(b) —53

© -+

(d) 49
(€

If sinz = %,andcosy = —% where z isin quadrant
Il and y isin quadrant |11, then sin (z + y) =

@ &

(b) -

©

(d)
(e) &

65

== 'ﬁ
SOt

mc:l
S

[=2)
ot

If2sinw—2\/§cosa;=ksin(3; +t), then
@ k= —4,t=300°

() k= 4,t=300°

© k=2t=120°

(d) k=-2,t=330°

© k=4,t=240°

Which one of the following is equivalent to
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32.

33.

34.

35.

36.

37.

y=3sinz — 3cosx?
(@ y=3sinzx

(0) y=3v2c0s (x - %)
() yzx/gsin?)x

(d) yzﬁcosi%x

(e y=3\/§sin(x—f)

tan -Z'ﬂ; +tan 2-'5:
@ -1
(b) 1

© V3

d o

© V7

Which one of the following is NOT an identity?
(@ csc(—0) = —csch

(b) sec (90° — ) = cscb

(€) cot(90° —0) = tand

(d) tan (—0) = tan 6

(€) csc (8 —90°) = —sech

If cot (51° — 3z) = tan (25° — %), then a value of
xis

(@ —4
(b) —18°
(c) —6°
(d) —28°
(e) —14°

The range of f () = sin 3z + cos 3z is
@ [-4.4
() [-3,3]

If Aand B are the acute angles such that tan A = +
and tan B = 35', then

@ A+ B=135°

(b) A+ B =45°

() 90° < A+ B < 120°

(d) cot(A+ B) >tan(A+ B)

(e) sin(A+B) =%

If tanz =  and tany = &, then tan (z + y) =

(a)
(b) 42
© 4%
@) &

4].

42.

26

(e 1

If 0° < 6 < 90° and cos @ = sin 11°, then § =
(& 101°
(b) 97°

(c) 79°

(d) 22°

(e) 11°
sin%s cosz—gr
@ 1

(b) 0

© =

@ -4
(e) %2

— cos %5'sin (—2?”)

Let n be any positive integer, which one of the fol-
lowing iSFALSE ?

(@ sin [(4n - 3) %] = (-1)""
) tan [(25) 7] = 1

(© sec(nw) = (-1)"

(d) cos[(3n —2)n] = (-1)"

(@ sin[(20 - 1) 5] = (-1)""

If P (—£,2) isthepoint ontheunit circlecorrespond-

ingtoanarclength S, then the point ontheunit drde
corresponding to arc length S + 441% is

@ (%.2)

If P (m,%) ,x > 0isthe point onthe unitcircle cor-

responding to an arc length S, then cos (37 — 5)
@ —13

®) 3

© =

@ &
© -

If P (4%5, *%_'3-) isthe point on the unit circle corre-
sponding to arc length S and @ (b, ¢) is the point on
theunit circle corresponding to arc length S +<%, then
b =

@) .B;I-?QE

(b) 3V 1112i N3
(C) 3 71% 33



44,

(@) —&
(e) A=

If the point (fé, 435) on the unit circle correspond-
ing to arclength 37 — .S, then cos (S + ) =

@ -2

(b)

(© 2

) &

© 2

11. DOUBLE ANGLE AND
HALF-ANGLE IDENTITIES

sin20  cos20 _
sin 6 cos 0

(@ sinf — cos6
(b) sec

() —sech

(d) cscé

(&) —csch

14cos2000
> =

(@ cos80°
(b) —sin100°
(c) sin 100°
(d) — cos 80°
(e) cos100°

2s8in20—sind6 __

25in20+sin 40
(@ cot?d
(b) sec?
(©) sin®6
(d) csc? 6
(e) tanZ? 6

—_
1+cos 6

@ cot2'§
(b) 1

© -1
(d) sin6
(e tanz'%

tan

tan ‘1

T2 2tan2 & ~
1
@) ;Etan%
T
(b) 5 tan<

() —tan%

10.

12.

27
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(d) j} tan (—-g)
(6) —tans

g
(@ cos400°
(b) sin 200°
(c) sin 20°
(d) — cos200°
(&) cos20°

If sint = —i,then cos 2t =
(@ <L

If cos?20 = £ (1+ 2k cos t6) forall 0, then
@ k=1,t=+1

©) k=1t=1%
© k=2%1t==+4
@ k=2$t=

Which one of the following is an identity?
(@ sinz+cosz=1

(b) csc? x4+ 1 = cot?w

() sec® & —tan® & =

z licosx
(d) coss = 2

(€) sin(x —y) =sinz —siny

If tanx = — 8,37” <z <2, thencoss =
(@) L

(b) &

(©) &

d) —4&

© ==

If (—£, —2) isthepoint ontheunit drdecorrespond-
ingto arc length ¢, then the point corresponding to arc

length 2¢ is

@ (-%.-%)
®) (% -%)
© (%)
@ (-%.2)
© (%%

If cosz = -:],;, thencos2x =
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= a7
e) =
() —2 2
© 3
«d) lgé 19. If 5sin® 560 — 5 cos? 50 = 2k cos t0, then
e —=% @ k=42,t=-10
’ b) k=-%1t=5
5
13. Adtan2r (C) k= —E,t =10
T+tan2 2z @) k= %,t: _5
(@ 2cosdzx © k=_51=5

(b) 2cos (& — 4x)

(©) 2cos2zx —
(d) 2sin2z 20. \ - =

(e) sindx (@ cosbe
(b) sin 5°
14. If sinf = i% < 0 <, thensin20 = (©) cos175°
J (d) sin95°
(a) 8 .
= (e) sin 220°
(b)
(C) % 21 2sinf —sin20cosf
q @ * 2sin 0(1—sin§9) -
(): 1 (@ 1+tan?6
€ 3 (b) cos26
(c) tan 26
15. Given cosf = —=2 and 0 terminaes in quadrant I1, @) sec? 9 — 1
then tan% = (e) sech
@ —3%
(b) % 22, cos LE + (sin 75° + cos 75°)% =
(© 2 (@ 3
@ -2 ®) %
(€ 0 © 0
| _ d 1+V3
16. If tan® = 4, which one of the following must be @ 2
TRUE ?
(@) sin20 = 22 23, SLEQEL _ 1 | i fg, then

sinx+cosx

@ k=-%t=2
b) k=—1,t=2
© k=-21t=1

(b) sin @ > cosd
© cot(@ —7) =—2
(d) |sinf —cosf| =1
(e cotQQZ%

17. 1f 3 — 3cos 40 = ksin® t0, then

@ k=-2|t|=2 24. If cos 20 = =

=, whre <& < 26 < 2, then cos ) =
(b) k=3,|t| =

@ 2
(€ k=31t =4 (b) i%
(d) k:67|t| =8 (© _%
() k=6,[t| =2 (d) 2
o . ® -3
18. On the unit circle if the arc length 5 terminaes at
h i h =
the paint (a, b), then ab 25. If tanz = —%,—g < x <, then cos (% — 230) =
@ 1
(b) +
4 @ 2=
© = (b) 4

28



26.

27.

28.

29.

() —¢
@ %
e —%

The value of (sin % + cos &) %is equal to
@1

(©) 1+3

© 2

) 1+-&

© 3

If tanf = —%, and 90° < 6 < 180°, then cos% =
(@) K

(b) &

© -2

(d) %

Crs

Which one of the following is an identity?
(@) cos®z — sin® z = sin 2z
(b) cos(—x)secx =—1
() cos*% — sin? < =cosz
(d) tan® x —sec?z =1

(e % sin 2x = sinx

l_coszx

sin® = — =L jsan identity if
@ 0<z<2m
b)yo<z<nm
© m<zx<2rw

(d) 2777§ < 4w
(e m<x<3rw

12. TRIGONOMETRIC

EQUATIONS
The solution set of the equation
cosz%—sin2§:—42£,0§x<27ris
@ {&. 4}

0 {52 & )

© {& 4=}

@ {5 5}

© {% F}

The solution set of the equation
3sinx = \/§+Sinm,0 <z<mis

@ {5

29
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b {2}
© {%%}
d {% .}
© {%.%}

. The solution set of theequation 2 sin z cosz = /3 cos z

in [0°,360°) is
(& {30°,90°,150°,270°}
(b) {60°,90°,120°,270°}
© {60°,120°}
d) {30°,150°}
() {45°,90°,135°,270°}

. Thesolution set of 2cos? z — 2sin®z = v/3in [0, 7)

IS

@ {& =}
o) {Z}

© {%=}
@ {%}

e {& &=

. The sum of the solutions of the equation

sech +1 = tan? Owhere0 < 6 < 27 is
@ 27
(b) %
(©) 3«7
d) L=
(e) 4nw

. The number of solutions of 3 cot® 0 = cot #in[Z, 2]

is
@ 4
(b) 3
© 6
@ 5
© 9

. The solution set of 3sec® £ = 4in [0,27) is

@ {5 %5}
(b) {.z: oz

37 3

. Thesolutionset of tan ¢ sin ¢ = /3 sin £in[30°, 210°]

IS

(& {30°,120°,180°}
(b) {30°,60°,120°}
© {90°,120°,180°}
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10.

13. INVERSE TRIGONOMETRIC

(d) {30°,180°}
() {60°,180°}
\/_In (m, 67)

The number of solutions of csc < =
@ 0
(b) 3
(© 1
(d) 4
(e) 2

The solution set of the equation

sin3z — sinz = cos 2z in (0°,360°) is
(@ {30°,45°,135°,150°,225°,315°}
(b) {30°,135°,225°}

(c) {45°,150°,315°}

(d) {30°,45°}

(e) {225°,315°}

FUNCTIONS

sec (arccos ) + sin (arccosz) =
@+-Vi-22

b) —L+v1—22

© L++Vi—2a2

d z+avaZ— 1

© z—-ViZ-1

The function y = arcsin (2x) + & has

(@ domain = [—2,2], andrange = [0, 7]

(b) domain = [—1, 1], andrange = [—, 0]
(c) domain= [—<, %], and range = [0, 7]
(d) domain= [—%,%],andrange = [-%, Z]
() domain = [-2,2], andrange = [-%,Z]

cos (arctan (—i)) =
@ =

®) —=

© —=

d) —=

© -1

The function y = arcsin (3z + 1) — 7 has
(@) domain= |- 2,2] and range = [—1, 1]
(b) domain = [—%,0], andrange = [~ <&, —Z]

3
(c) domain = [0,2], and range = [0, 2]

10.

30

(d) domain= [-1,1], and range= [—=
(e) domain= [—2~,0],

3]

and range = [—%, 0]

tan [arcsin (‘;‘) -+ arccos (—A)] =

5
@ =
(b)
©
@ -
©

S mlwm
(2] I

IS

xll,,’:“

arcsin (%) + arctan (—%)] =

—
vl
|

@
(b)
©
@ -3
(ORY

— mb]§l§

(\V)

V)
ot

Which one of the following is TRUE for dl values

for which the variables are defined?

(8 2arccos(z) = arccos(2x)

(b) If y =arcsin (z + 2), thenz = —2 4 siny
(c) arctan g = &=L

(d) y = arcsinz isan even function

(e) arccotx = —=

arctanz

The function y = cos (arcsin 2z) has
(8) domain= [0, 1] and range = [—1,1]
(b) domain= [-4,4], andrange= [-1,1]

[ L
(c) domain= [— ,Jz-} and range = [0, 1]
(d) domain = [0,%],and range = [0, 1]
(e) domain= [-% L] andrange= [-%, 1]

arccsc (ﬁz) =
= 4
(8 undefined

The adjacent figure represents the graph of

(a) y=3cos’1§
() y =2sin"'3z
(©) y =4cos™ '3z
(d) y:3sin’1%

—doge—lz
() y=5cos™ <



11.

12.

13.

pl2 7

cos [tan’l 1;”: =

@ |zl
(b) =
© —=z
@ =+
© 77

tan (5~ e~ (4] =
@ 7

®) %

© -7

@ 1

O

cos™l (—2) +sin™" (sin &) =
& i

© &

@) 27

e %

14. VECTORS

If v =(-2,-6V3) and @ = —/3i — j,thenthe
vector = — /3 has

(8 magnitude = 4, direction angle = 60°

(b) magnitude = 4, direction angle = 300°

(c) magnitude = 4, direction angle = 330°

(d) magnitude = 16, direction angle = 60°

(e) magnitude = 16, direction angle = 300°

If 9,0 < 6 < 7, isthe angle between the vectors
U =—i+2jand v = 2i — j, thensinf =

31

A
@
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unit vector which isoppositein directionto
(—2,3)is

(—F= )
® (F5—)

© (% -2
@ ()
© (F-+)

W = (1,2) and ¥ = (—3,V/3- 1), then the

—

magnitude and directionangleof v + v +i— j ,
respectively, are

@ 2,150°

() 2,120°

© 4,120°

) 4,150°

(e 2,60°

. Given the vectors u = (3,-4), v = (4,3), and

—

w = (a,b). If W isaunit vector oppositein direc-
tion to the vector o’ + o, then

@o=-to=4
(b) a=—-35,b= 1(15
© a=52 b= -3
@ a=—b=—2

(€ a=-L2 =42

. The smallest anglebetween the vectors u = —i —2;

and v = —i+3j is
(@ 45°
(b) 90°
(c) 120°
(d) 150°
(e) 135°

. If tisthe angle between the unit vectors « and v’

andcost:§,then W -0
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10.

11.

12.

13.

14. If % and o areunit vectors and the angle between

@ 2
(b) 4
() 28
(d) 2%

© %

Forthevectors w = (4,3) and v = (2,1), let a be

the angle between ' and v, where 0° < a < 180°,
then (7—7)-(7—1—7)—!—2!7“7‘008@:

(@ -2

(b) 0

(©) 20

d) 22

(e) 42

If % and v areunitvectorssuchthat w - v =
then ]7 + 7| =

(@ 2

The two unit vectorswhich are perpendicular to
v =i+ 27 are

@ <—2A55, 355> and <2A§ —a5ﬁ>

2
d) —%i+<jand&i— L)
(e) 2i—jand —2j +j

(2,1)and v = (1,-2), then
is perpendicul & to

If 6 is the angle between w = i + 3; and

W = —i+3j,and0° <0<, thentand =
@ -2

(b)
©
)
€

B3
4

ek | uleuke

N 9t}

15.

16.

17.

10.

20.

32

?_)and Z is60°, then the magnitude of the vectors
2u —3 v is

@ (VZ-v3)’

(b) V13

(© 5

@ V7

(e 1

Which one of the following is NOT aunit vector?

@ (% —5)
0 (-1.0)

(c) <sin§, cos £ >

@ (5:3)

© (5.2

The vector of magnitude 2 and oppositeto = (—1,1)

IS

@ (v3,-1)
® (~FF)
© (—v2,v2)
@ (vV2.-v2)
(e) <1a_1>

If || = 2 with direction angle & = 30°, then the
vector u’ =

@ (1,2)

() (3,1)

© (2,2)

@ (1,v3)

e <\/§vl>

The magnitude and direction angle of
W =2(6,—1) —3(4,5) are

(@ 17,180°

(b) V13,0°

(© ﬁ, 90°

(d) 17,0°

(e) 17,270°

If w hasmagnitude 24 and directionangle 30°, then



21.

22.

23.

24,

thehorizontal and vertical componentsof w , respec-
tively, are

@ 12,123

(b) 12+/3,12

© 12v2,12

d) 12,122

e &, 1

If 6 is the direction angleof u’ = (—3,4),
then tan 26 =

@ —%

then

@ |v+7|> v -7
o) |v—7]>]u+7|
© |v+7|=0
@ |v+ 7| =|u-7|
© |v-"7]=0

If o =4i+j, v =(1,3),andw = w — v — 2,
then

(8 (—1,1)isaunit vector opposite to w
(b) (1,—1)isaunit vector opposite to w
(©) (—2,2)isaunit vector opposite to w

(d) (3,4)isa unit vector in the direction of w’
(e) Thedirection angleof @’ is greaer than the di-
rection angle of v’

If o =(2,—1)and v = —3i + 2j, then the direc-
tion angle of the vector 2w + o + i — 2¢/3j is

(@ 120°

(b) 210°

(©) 330°

(d) 300°

© 150°

15. SYSTEMS OF EQUATIONS

If (o, B,7) is the solution of the system
2c —y+32=9

r+y+2z=11

rT—y+z=2

(@ «,and~ arepositive integers and 3 isanegative

33

Dr. Rgja Alassar / Math 002 Exercises

integer.

(b) «,and 3 are positive integersand « isanegative
integer.

(c) «,and~y arenegativeintegers and 5 isapositive
integer.

(d) «,and 3 are negativeintegersand~y isapositive
integer.

(e) «a,~, and § are positive integers.

. The value of k for which the system

3r—2y+1=0
r+ky=20

has no solution is
@ -2

(b) 2

© —%

@ 3

(e) —2

. The solution set of the following system is

. The solution set of the following system is

dx+y+2=6

2c —y =0

@ {(z,2z,6c —6)|z c R}
b) {(x,22,6—6x)|z € RN}
©) {(z,z,6x) |z € R}

d) {(z,z,6z—6)|xr € R}
© {(2x,x,6z)|r e R}

. The solution set of the following system is

r+y—2=6
20 —y+z=-9
r—2y+3z=1

@ {(-1,-23,16)}
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(b) {(1,23,16)}
(©) {(-1,-23,16)}
(d) {(0’07_6)}

(e {(-1,23,16)}

7. If (x,y) isasolution of the system
20 +y=4
3z — 2y = —1,
then (z,y) satisfies
@ z* +2y° =
(b) 222 —y2 = -2
© 2*+y*=3
d) z+y=-3
e 3z—2y=1

8. Consider the following system

r+2y—2=2

3x—y+mz=-"7

5 +3y=n

where m and n are real numbers. Which one of the

following is TRUE ?

(@ The system has infinite number of solutions if
m=2andn = —3.

(b) The system has no solutionif m = 2andn =
-3.

(c) Thesystemisindependentifm = 2andn = E

(d) The system hasasingle solution if m = 2 and
n # —3.

(e) Thesystemisinconsistent if m = 2 and n # &

9. Giventhesystem
—z+ky+3=0
5r —4y = 0.
If the systemis inconsistent, then k& =
@ %
(b) 5
© 3
1
(d) P
© <

10. Thevaluesof k; and ko for whichthe following sys-
tem of equations hasinfinitely many solutions are
2z + 5y + kl =0

3 — koy =2

(a) k1 =—=b,ko=—-2
(b) i = —,Jy = — 2
(C) klzékaZ%r

©d k=3 k=%

(e) klzékaZ_JQﬁq

11. The solution set of the following system satisfies

F -

13.

14.

15.

16.
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- % -3
@ x+y=1
b) z4+y=-1
© xz+y="7
d) z4+y=-7

©® z+y=-9

If (a,b —¢,b+ c) isasolution of the system
z+3y+2z=1

y+z2=0

z=1,

then the values of a, b, and c are

@ a=-2, b—O c=1

b) a= lb— ,e=2

© a=2,b=0, cfl
d a=1 b———c—%
© a=2,b=1,c=0

Which one of the following is TRUE about the sys-
tem

r+y+z=1
z—y=0
y+z=2

(@ Thesystem is inconsistent.

(b) The system has a unique solution.

(c) Thesystem has infinite number of solutions.
(d) The system has two solutions.

(e) Thesystem has three solutions.

The solution of the following system is
y=e*—5

y=—2"4+1

@ (2,-3)
(b) (n3,-1)
© (—1n2,2)
(@) (In2,2)
€ (n2,-3)

If theline x + y = k and the curve zy = 1 have no
pointsin common, then

@ k<—-20k>2

(b) k<4
(©) k=42
(d) k=+4

e —2<k<2

If the graphs of theequationsz +y =k andzy =1
have one point in common, then k& =

@ 2

(b) -2

(c) 2o0r -2



17.

18.

19.

20.

21.

@ =
(e 4

The set of values of & for which the following system
of equations hasonly one solution is

202 +y?2 =6
y—x =3k
(a) {2a_2}
(b) {1,2}
© {1}

@ {1,-1}
ON

For real x and y, the solution set of thefollowing sys-
temis

-yt =0

2?2 +2xy+3y? =6

(a) {(151 -1,— 1)7(\/_7_ 3)7(_\/57\/5)}
(b) {(171)7( L, - 1)7(\/§7\/§)7(7\/_77\/§)}
© {(1,1),(-1,-1)}

@ {(1,1),(-1,-1),(2,2),(-2,-2)}

© {1,1),(-1,-1),(-1,1),(1,-1)}

The following system has
(z+ 1) +2(y—27>=10
2z +1)2 +3(y—2)%=16
(@) threeredal solutions.

(b) onereal solution.

(c) noreal solutions.

(d) two real solutions.

(e) four real solutions.

If the straight linex — y = —2 intersects the ellipse
3% 4+ 2y = 5 at the points (a,b) and (c,d), then
a+b+c+d=

Consider the system

y—2>+9=0

y+a22—k=0

where z, y, and k are real numbers. The values of &
for which the system has exactly two different solu-
tions are

@ k>-9
(b) k< -9
© k<9
d) £>9

22.

23.

24,
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e k>0

A value of b such that the straight line3x — y = b
touches the circle 22 + y? = 25 at only one point is

@ V10
() 25

© 5v2
d) 10v5
e 5v10

Consider the equations

(z—1)°+2(@y-2)7=2

(=2 (y-2)"=2

where x and y are real numbers. The solution set of
the systemis

@ {(3,1+V7) ( -"-1—

®) {(%:1+V7)( 1+¢')}

@ {(32+ %), (’2 <))

O {(12).(12-9) (120 4). (12~ )
@ {(29).62 D). (5109) (21 5))

Let C bethecircle 22 + y* = 9 and L be the line
x4 2y = 7. Which one of thefollowing is TRUE ?
(@ L and C havetwo pointsin common.

(b) L and C have no points in common.

(©) L touches C only at (v/45,v/3 — 1).

(d) L touches Conly at (v/3 — 1,+/35).

(e) L touches C only at (\/57 %E)

16. MATRICES: NOTATION,

DEFINITIONS, AND
MULTIPLICATION
Given A = [ ; ?},B: [ 3: g},and
C = { g 8 ].IfAB—QAQC,thenx—
(@ o0
(b) 2
(c) 4
(d) —4
(e) —2
Let A = [(2) :?]andB: [52 ’ ].Iins
a2 x 2 matrix suchthat X = 24 — B, then
@ X=-3B
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() X =24 [12—10
(¢ X =-2B and D = 2 (1) 3 (1) , then the element in
(d) X =25 110 1
® X=-3B the second row and third column of CD is
2
11 11 @
3.IfA:{il}andB:{i0}, () 1
then 2 ’ © -3
10 (d) 8
(a)A+B:[O 1} © 3
1 0
() A_B:[O 1} 8. If C'is4 x 3, Aand B are 3 x 4, then the size of
(©) AB = BA C-(2A+ 3B)is
1 0] (@ 4x4
d AB =
@ 01 (b) 3 x4
0 0 © 3x3
e) AB =
© [0 0 | (d) 4x3
(e 4x6
{1 4 0 -1 2
4. 1fA =10 -1 {3 4 O}Jhentheele 9. If Aand B aetwo matrices of size 4 x 3, then the
[2 1] sizeof BT - (2A+ 3B) is

ment az, Of A is

@ 4x3
@ 0 (b) 3 x4
(b) 2 © 3x3
(© 6 d) 4x4
d 3 (6) undefined
© -4
2 1 31
5. LetAZ[B_1 ?}’B:[(Q) 1}’ ° IfA:[O —1}'32[4 5}'and
| o-[1)
1 =
mdc_[g Z | 1f AB = 20, then R
@ a=1h- then_A 3—233+C =
(b) a=—1,b=2 @ | g :9}
© a=-1,b=-2 :3 3
() a=2,b=3 ® | g 9}
€ a=1,b=2 :8 9
© |4 3}
[—1 0 1 W .8 _9
6. If A= L3 1 —2J,thentheelement in the @ | _3 _3}
0 -2 0 -
second row and third column of (A2 — A) is © :2 :g
@ o0
(b)g [_1 0 " [2 1}
(© n.1fA=;3 1 {,B=i1 0,
d 3 [0 —2J {—1 2J
(€ —6 then (A + B) - BT =
73
[2 2 1 1 ] @ {—1 1}
7.fc=101 0 -1 [3_11'|
[1 0 -1 0 J (b) 9 —4 9
[2 1 —1J

36



12.

13.

1 0 0

(©) 01o]
|0 0 1

(d) BT-(A+B)
3 1 1]

(e 9 4 -2
| -2 711J

Let A and B besquare matrices of thesameorder and
AT isthe transpose of A. Which one of thefollowing
isnot always true?

@ (A7) =4

() (A+ B)" = AT + BT

© (A+ B)>=A24+2AB + B2

(d) (AB)" =BT AT

(€ c¢(A+ B) = cA+ cB, wherecis area number.

3 2
IfAz[x 0 ],Bz[gl ﬂ
[ =2 -1
3 1 Z
and BTAT =2| 2 2 2 ]then
y —1 =2
@ xz=-1,y=6
() 2=-%y=6
©) x=-2,y=6
d z=2y=3

(e) x:_layZS

17. SOLUTION OF LINEAR
SYSTEMS BY MATRIX
METHODS

If the augmented matrix of a system of linear equa

[12011}
tionsisoooo*1
01 2 3| =21
{00033J

then the system has

(8 solutionset {(1,2,0,1)}
(b) solution set {(0,0,0,0)}
(c) no solution
(d) infinitely many solutions
(e) solutionset {(1,-1,-2,-3)}
If the augmented matrix of a system of linear equa
[1 2 3 4|5
donsis | O 1 2 3] 4
001 2| 3}/
{0 00 1 QJ

then the solution set is

37
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@ {(0,0,0,2)}
(b) {(1,2,3,4)}
© {(0,0,0,0)}
@ 0

(e) {(0307_172)}

If the augmented matrix of a system of linear equa-
{1 2 3 4 5}

tionsis 240071
0 0 2 1 0|’
{0 0 4 2 2J

then

(a) thesystem hasinfinitely many solutions.

(b) thesystem hasaunique solution.

(c) the matrix can not be the augmented natrix of a
4 x 4 system.

(d) thesystem hastwo solutions.

(e) the system hasno solution.

If AX = B isthe matrix equation which represents
the system

x+2y=1

2v +y =6,

then X =

@

23 )]e)
ERN

Whi ch oneof thefoll owing represents an inconsi stent
system?

©

1 00|0
@ [0 1 0| 2
L0 0 1| 3]
1 0 0] 07
) 1o 1 0] 0
|00 1| 0|
2 0 3] 1]
© 101 2| 3
L0 2 4] 1|
(1 2 0] 27
d | o 1 1|3
L0 0 0| 0]
1 0 o] 27
© 101 0| 3
1 1 1| 0|
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6.

10.

Giventhematrices A = 2 -1

|5

2 1
3 =5

4 -3
C:[;},X:{;}H(A—B)X:C,then
X:

(2 2 4
@1 OHQ
2 2 2
(b) -1 oHl
0 -1 4
© H
< 1 2
2 2 2
o [1]]10]
(412 2
© 2“1 0}
If the augmented matrix of a system of linear equa
[—1 10 —1}
tionsis | 0 1 —-1] 6 .
[1 0 1 -1

The solution (z, y, z) of the system has

(@) two negative and one positive value.
(b) all thevalues positive.

(c) all thevalues negative.

(d) two positive and one negative value.
(e) = = 3 and two negative values.

2]
5 J is written as

1 1

The solution set of [ -1 1

(a) {(1’17_5)}

(b) {(270775)}

(C) {(0317_4)}

d) {(z,2z,2—7) |z e R}
© 0

[ N

1
If (a,b,c) isa solution for { 2
1

then3a + 4b +c =

J

38

@ 13
(b) 7
(c) 15
d 9
() 0

{ 1 -2 4] 2 W

Giventhesystem | 0 1 3| -1
02 6| A J

Which one of the following is FALSE ?
(@ Thesystemisinconsistent forall A # —2.
(b) Thesystemisconsistent withinfinitely many so-
lutions for A = —2.
The system has no unique solution for any real
number A.
The system can be made consistent or inconsis-
tent for a suitable value of A.
(e) Thesystem is consistent for any real A.

©
(@)

18. INVERSE OF A MATRIX

.IfAlz{a b]istheinverseOfA:[l 2},
c 2 1
then
(a)a:%,c:%
(b)a:%,c:—%
(C)a::%,c:%
(d)azg,ICZ%1
€ a=—-5,c=3
[2 4 3 ]
. Ifthematrix { 0 1 —1 | isthemultiplicationin-
{3 5 7 J
[4 —13t —7t—|
verseof | = 5t yt ,
[—1 2t 2 J
then
(a)x:—l,y—Q,t—%
(b)x:—l,y:—5,t:é-
(C)xz—l,y=5,t:—%
(d):z:zl,y_27t:%
(e)a;=—1,y=2,t:J5'
[a 0 0
.Mfa#0andA=};0 2 —4 [, then
[0 1 2J
@ AA-'=1T
by A=tA=1T
Iraf1 0 O-I
() A-1=10 = 0
0 -= 1J



(d) A~! doesnot exist.
000 ]

00 o]

|

. If Aand B are matricesof order n x n, then
(@ if A~!exists, then ABA-1 = Bwhere B # I.
(b) A~tand B~ are(n + 1) x (n + 1) matrices.
(c) if AB = O,theneither A= O or B = O, where
Oisann X n zero matrix.

(d) if A=1 exists, then (AA~1) isthen x n identity
matrix.
(e) (A+2B)(A—2B) = A% —4B2

2 -1 3 3
wa=]2 ]2 )]
0= 0 8 },then
(@ A~'= —"A,B~! doesnot exist.
(b) A='= A, B~ doesnot exist.
(© A=A B1=0.

(d) A~ doesnotexist, B~ = 0.
2 1

(e) A=l = { T, 7 },B‘ldoesnotexist.
—4 -

2
7
[2 —1 1}
LfAT =1 =3 0 1 { and
[0 2 QJ
0 -1 0
B '=|3 1 0 |,thentheelementinthe sec-
[2 0 1]
ond row and third column of (AB) ™' isequal to
@ 1
(b) 4
() -2
(d) 3
(e) —6
[2 0 1 W
fA'=13 0 =z istheinverse of
[—6 1 —4J
1

. Giventhe system
3r —2y=4
T+3y =5

9.

10.

11.

13.
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The element in the first row and first column of the
iverse of the coefficient matrix is

(@ <
(b)
©
(@ <=
© =

| <k
] 1Y)

w

—
=

If A= -IandA”:{gx 3x

{ 1 2 -1
1 0 1
-1 1
which of thefollowing is TRUE ?
@ z < —%

b) $<z<1

© z>1

d -t<z<3

e l<z<2

If Aand B arenxn matricesand A—! and B—! exist,
then which one of the following isnot always true ?
(@ (AB)" = BT AT

) A lisnxn

() AA=t=1T

(d) (AB)"'=A4-1B-!

(€ (A+ B)’=A*+ B?>+ AB + BA

If [ _g :Z } istheinverse of { fn ;L ],thenm
andn ae

(a) _1v_§-

(b) —3,-L&

© 2,2

(d -3,-3

e 1,1

If the matrix equation A% = I istrueand A~! exists,

then A~ =
(a8 A
(b) A
(c) A3
(d) 1
(e) A°

, thentheelement inthesecond

a0t V]
L1 0 1]

1 0 1
row and third column of A~ is equal to
@ o0
(b) 1
() -2
(d) 2

—2z
2x
1 L—:z: 3xr 2z J

1
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e —1

14. Given the matrix equation AXC = B. If A~! and

C~! exist, then X =
@ A 'BC!
(b) BA—'C!
© A~'C'B
(d) BO-1A!
(e C—'BA-!

19. DETERMINANTS

1. If A is asquare marix with inverse A~! and trans-
pose AT, then which one of the following is always

true ?

@ |AT|=—|4]
(b) [AA-1| =1
© [AAT|=1
@ [A7] = 4]

@ A7 =[47]

1 1 1
2. Iflz y 2z |=-3,
2 3 4
2 3 4
then| x—4 y—6 2—-8|=
-2 -2 -2
@ o0
(b) 6
() -3
d) -6
() 3
T T 0
3. Thesolutionsetof | 2 142 2
-1 0 x
(a) {_172}
(b) {Oa_va}
(© {0.-1,-2}
@ {-1,-2)
@ {052
a b 0 0
c d 0 0
4. The value of 00 a b
0 0 ¢ d
is equal to

(@ b? (a2 — 02)
(b) ad?® +b*c?
© (ad —be)(d—c)

=0is

6.

40

@) (ad— be)®
(e 0

c —2b -3a
f —2 —3d
i —2h -3¢

The determinant | 1 3 0

1—-2x -1 -8

@ 1

(b) —32

© 0

(d)y —48x

© z(1-2x2)

‘and

If a3 x 3 matrix A with elementsa,; hasa; = —1,
as1 = 3,a31 = 4, and the minors of a1, a2, and

as; are 5, —2, and 3 respectively, then |A| =
@ —4

(b) 23

(0 —11

@1

(e) 13

. sin 0 —cos 6
The daterminant —sin20 cos20 |
(@ cos36

(b) —sinf
() —cosb
(d) sin 30
(e) sinf

-3
The cofactor of z in

w s &~ O
=
[\]

S = NN O

2
0
(@ —4x !
(b) 4

(c) —4

(d) 4z

(e) -8

To-[2 5 5]



11.

12.

13.

14.

15.

2 4 6
and C = [ 2x 2y 2z],
2a 2b 2c
then
@ B=-6A4,C=2A
(b) |B|=—64],|C| = —8]4]
© |Bl=—-6]4],|C]=—2[A]
d [B]=6|A],|C]=8]4]
€ [B]=-84],|C|=-2|A]

If Aisa3 x 3 mdrix, then

@ [24]=8]4]
(b) [24] = 2[A]
(©) [24] =16]4]
(@) [24] = 4]A4]
© [24]=6]4]

The cof actor of the element in the third row and sec-

ondcolumnof A = | —1

0 4 |is
1 2 6
@ 0
(b) 2
() —7
(d) -8

(e —2

2 3 4

1

[5 6 7 8
”A:P 10 11 12
13 14 15 16
@ o
(©) 1
(© 2
@ 3
(e) 4

If B

jarB7| =
@ 1

(b) -7
€ -3
d 4

(e) 10

The solution set of

@ {1}
(b) {0,1}
© {-1,0}
@ {-1}

1
0 =0is
0

8 = O

0
x
1

J,then|A =

16.

17.

18.

19.

21.

41

Dr. Rgja Alassar / Math 002 Exercises

(e) {_17 1}

Let A and B be 3 x 3 matrices. Which one of the

following is FALSE ?

@ (AB)"'=B'A"!

() (JA|+1)° =|A]° +2|A4|+ 1
© |AT| =14

@ [A7'] =14

(e) [34] =27|4]

.fA[

@ 3,3

(b) 3,-3
(© -3,3
(d) 6,-9
(e —6,9

1 2
0 1
-1 1

= w o

The sum of all values of x for which
Ois

@ 2

(b) 1

(© -1

(d) -2

(e 3

T oz
2 2
U w

=1, then

] , then M5, and C'5 are

-1 3 0
0 2
1 —x 1

Y
2
v

If Ais5 x 5and |A] =4, then2|A| 4 [2A47"| =

@@ 8

b ¥
(c) 128
(d) 136
(e) 16

fa=| 3 1

(@ 26
(b) 45
(¢) 130
(d) 85

[

=~ W

},then’(AB)T‘ =
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(e —25

1 0 1
0 sinf cosf
secl —cosf sind

22. If =0,0 <6 < m,then

9 =
(@ ==
() 0
© 3

© %

1 2 3
a b c
24+a 440 6+c

23. The determinant

is

@ equaltoOonlyifa=b=c=0

(b) equaltoOonlyifa =—-bandb= —c

(c) never equa to 0

(d) alwaysequal to 0

(e) equal tozeroonlyifa = —2,b = —4, andc =
—6

24. If Aisa4 x 4 marix and |A| = £, then 4 |-24| =

25. If A = ],I isthe2 x 2 identity matrix, then

[ cos20 —sin20 1 -‘
26. Theminor M, of theelement z inthematrix | 1 1 T

[ —sinf cosf 0 J

IS

@ 1

(b) O

(©) cos30

(d) sin 30

() —cosb

42
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12 13 14 15 16 17 18 19
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Section 1 2 3 4 5 6 7 8 9 10
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