Exponent Rules

RULE Rewrite using rational exponents.
1. Va3 2. V32 3. Ve?
2 3 =
31/x2 = x3 X s 9/5 /3
3 <
RULE Rewrite without negative or rational exponents.
1. x3 2. 4_2 3 e%
11 [ .
X 2 =— = - - =
=z = 4> e S
RULE Simplify.
1. x3-x* 2 23.9x 3 e3xp2x
x?-x =x° 7 34 BxF>x Sx
X o) =e
RULE Simplify. »
5 )Q‘T
1. 2—7 ﬁ 3 x v
2 e X X >
—S=xt== 7= 5 ‘—L; 3 - o ~4 2 —
x x 2 - e < - R Jx’v
A
F—
RULE Simplify.
513
1L (2x%) 2. (4%)? s (o)
312 _ .6 =2 /s
, —4
Sx'?
Logarithmic Rules
RULE Rewrite
1. 3logsx 2. 2logse 3 %lnz}
2 a2
alog, x = log, x¢ )
)o‘j‘5)§ )O(j?e Jn 9/9 = /mﬁ
@
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Logarithmic Rules

RULE

Rewrite

log, x +log, y = log, xy

1. logsx +1log,5

/6:5 . D)

2. loge? +logy?3

! o 3 (eag']‘S)

3. 5In3+Inx

i (355D

RULE

Condense

x
log, x —log, ¥y = log,, ;

1. log,(2x) —log,(5)

)GM(%

2. loge* —logx3

3. 2lnx—Inx

rr\)(a- —Inx

) n (f;)Q

sin®? x + cos?x =1
sin?x =1 —cos?x
cos’x =1 —sin?x

1+ cot? x = csc? x
tan?x + 1 = sec?x

sin(a + B) = sina cos f + cos a sin §
sin(a — B) = sina cos B — cos a sin 8

cos(a + f) = cosacosf —sinasinf
cos(a — ) = cosacosfB + sinasinf

CHANGE OF BASE Change base to 3 Change base to 2 Change base to 10
log. x
logy x = Tog, b 1. log,x 2. logg7 3. logz 100
o
’0337< )otf)nq 1*3—;7 _79—9—/—— =
—_— = logy 3
|oq 2 & ooy o E
ara——
=9 S
Trig Identities
Pythagorean: Sum/Difference: Double Angle:

sin(2a) = 2sina cosa

cos(2a) = cos? a sin® a
=1-2sin’a

TRIGONOMETRY

1 sinx -

CcsCx = —— tanx =
sin x COS X -
1 ) COS X =
= cotx = — -1

Secx coS X Sin x €

1 (-£-)
cotx = sin™' x = arcsin x - b= .
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Free Response Question #4
AP Precalculus

PRACTICE

| NO CALCULATOR — Answer the following practice FRQ #4 question. Grade using the scoring rubric.

L.
(A) The functions g and h are given by
4 =log,(2x — 5)
o _ teeg (A5 =57)
37=37

8‘ - DOx &

'Y t=
s = 2x
*_:’ >
43 =X

Solution 1 point
(B) The functions j and k are given by

domain: cosx #0  j(x) = (tan? x)(1 — sin® x)

j(x\': ‘J"arffx (Cosgxx

. - Sra’Xx
NERN oo cos’ X

Expression 1 point

(C) The function m is given by
4 =2cos(2x) + 3
=2 23
) = Fcos (250
Ca rd

Tal-: cos o=

c ol () = cos”" Ceos (>=)
T = ax
One value of x 1 point
5 = 5x
=2

L x
o

T

7= sin~1(6x) )
Sin (%3 = Sin <g;”-l(bx>
J
S ex
iy -~
Solution 1 point
3X (2% Sx
kG =) = S
(Ve) e =

k():): egx-%x

Expression 1 point

Ax= 7

- = farn

All values of x 1 point

Your Score: out of 6 points
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Free Response Question #4
AP Precalculus

PRACTICE

| NO CALCULATOR — Answer the following practice FRQ #4 question. Grade using the scoring rubric.

2.
(A) The functions g and h are given by
2e=e*2 4p 2m = 3arccos(mx)
—-e —e = 3
— {x-)
€ = e 2 m
) R e T3 T Ces ()
n e — e -
c [ﬂ“> = Ccos (Ccs 16 "\3
oS =
) = x-2
i +2 -L - X
Solution 1 point 2 —
=2 =X 7 R
2 = : :
- = -7 Solution 1 point

(B) The functions j and k are given by

j(x) =cscx —sinx  domain: sinx # 0

] .
_)(X): Sinx ~ Srax
) Sinx- 5aX . —Cosxcos X
O™ Siax PN L
. P _
2/ 32__’/- - ?;—':—- I(x) = coTx cs
J ¥ SiAY fax
el —ein® Expression
) - S X 1p0|n1’
Cosx
;(X)' PR

1
k(x) = 2In(4x?) — —ln(4x4) domain: x > 0

K6y = (A lt2) - fn (15

Eix) = 1A (1ex “) — [ (9x7

KG<S = Yo Gop?) = 1 ()
L4
TESING D

k(< =\~ (%x’)

Expression 1 point

(C) The function m is given by
0 = 2sin?x —sinx
O = sinx (35iax =1D

d4iax-1T ©

S5\ X< O
£ 2
x “—5'.,.-'(03 -
SHsinx = L
- = 2
x = O FTwn >
Sy A x - J‘s_
. _ /L
One value of x 1 point X = Sin (3 )

i ST
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wWhere
- 7
- — 2T
c " ‘o oy tener
= ST Lot
&
All values of x 1 point
Your Score: out of 6 points
¥ ia



Free Response Question #4
AP Precalculus

PRACTICE

| NO CALCULATOR — Answer the following practice FRQ #4 question. Grade using the scoring rubric. |

3.
(A) The functions g and h are given by

=In(x—5)+4
-4 —_

= 1n(x-5D
e? = g\/\(x’?)
c® = x-S
rs pid
e’ +5 =%
Solution 1 point

(B) The functions j and k are given by

- sin (2x)
domain: cosx = 0 ]( ) T 2cos(x)
5&) - ; Srqg X Cos X

X cCos X

Sy Asinxeste

—_7t_=4arctanx
# Y
’E = fan ‘(X)
banl -z = Fan (s’ 20

Solution 1 point

k(x) =

(4°%)(8%)
2

kan=ET G

ex 3¢
e 955 | 4D :
R
{lx
Klx) = =
_ L oo - Expression
-\
Expression 1 point Loy - 2 x< 1 point
(C) The function m is given by
0 =2e* —e* Factor out e*
o= (* —1) 1 point A

ex-_-_o 26““\10

ol I
Poes ‘,\;Y -
e xist geﬁ:l
> >
X _\
¢ =%

}V\ ex-— rf\

4

Value of x 1 point

Your Score:

out of 6 points
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Free Response Question #4

PRACTICE

AP Precalculus
| NO CALCULATOR — Answer the following practice FRQ #4 question. Grade using the scoring rubric.

4.
(A) The functions g and h are given by

9 = 3(x—5) Cx-g)
2

""333 -

2 = X -5

+ < +S

— -

7 =X
Solution 1 point

X=-S

values of x in the interval of [0, r]

cosx = (2cos x)(sinx)

—C oS5 = Qs )X
—_— -
& = Jdcos X Si1a) — CeS X
Cos x =0 25Ax-l =©
+1
-r —_
X T ¢eo5 [o) aeinx =
—_ 2
X :%‘ o Snnx:'/’-
X = 514-'(“:"3
sTv
x> T and T

Solution 1 point

(B) The functions j and k are given by

domain: cosx # 0 ](x) =1+ tan? x) (cot2 x)

sinx + 0
- >
J((): sec” x cov X

\ CaE X

V(<) =

J C/’SAX Sin’ X
- -

JZX> - ScATx

5(&\’ csl K

Expression 1 point

k(x) = log, (x+2) - 4log2(x) + 10g2(x2) domainix > —2
Kée)= log Cet2y - \037(&") + (o, (x*)
:\')(K’\)

w7

Y
(=22)

Q< ¢

\’\()cy = \03 }(

K()CS = s@SD_

-

X &2
"’3;( >

k. (x)

Expression 1 point

(C) The function m is given by
Ar7 2 . _q T _ 71,
= - — =sin"(cosx) + - - I
7 ; | ) i X = ’)'}T(V\ L Mere n (s
L%b-?—:g - _2’ X = %"’ TT i\ AN ;/"'—671‘
‘E’ S?ﬂ-'(cos xD
- 1 l-
(;—3 = sin (sip e est\ All values of x 1 point
T (2]
a : Cbs x . . .
L One value of x 1 point Your Score: ____ out of 6 points
C°$’1 )—‘) - X
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