AP Calculus AB Unit 1 Free Response Practice KEY
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H(x) = f(g(x))=In(x" -=4)

(a) The domain of H is the set of x for which x* =40, that 15, x=2 or x<-2 There
are other equivalent ways to write this set.

(b) The range of H is the set of all real numbers.

K(x)=g(f(x))=(Inx)*-4
(c) The domain of K 1s the same as the domain of the natural logarithm, that 1s, x> 0.

(d) The range of K is the set of all real numbers = —4.
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(a) x°—6x"+9x=4
X —6x +9x-4=0
(x=1)(x" =5x+4)=0 = 4
(x=1)(x=1)}x—4)=0
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The roots are x=1 and x=4. The coordinates of the common points are therefore
(1,4) and (4.4).

(b) x*=6x"+9x=0
Hx? =6x+9)=0
xx=3)"=0

The zeros of fare x=0 and x=3.
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(a)

(b) H(x)=(jsinx])” =sin’ x

{c) ThedomainofHis -n<x<m

Therange of His 0=y =1
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(@) f(=x)=In((-x)* =9) =In(x* =9) = f(x)

Therefore the graph of f 1s symmetric with respect to the y-axis.
(b) Since we need -9 0, the domain of f 1s the set {x|x <=3 orx > 3}

(¢) f(x)=0 when x* —=9=1. This happens for x =10

(d) Method 1:

If(_l'}: In{xl —9] — 1'2 -';':g-ﬂx\'I :EJ"

Sincex >3, x=ve' +9._
Hence f']{x}: Vet +9

Method 2:

y= In(x? =9), so interchanging variables gives x = In( yz =-9).

e =y" -9

y=ve +9
Hence f']{:r): Vet +9
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(a) S(x)=g(f(x))=In(cosx)

The domain of § is all x in the domain of f for which cosx >0, thatis, 0 <x -::g

or B—N{xih.
2

(b) Therange of S1s y<0.

(¢) Infcosx)=0

cosx=¢e" =1

The zeros are x=0 and x=2x.
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Let £ be the function defined by f(x)=5V2¥ .
(a) Is faneven or odd function? Justify your answer.
(b) Find the domain of f.

(c) Find the range of f

1988 AB1
Solution

(a) x*=16x*20
X(x*-16)20

=16 orx=0
The domain of f is all x satisfying |x|=4 orx=0.

(b) The graph of f is symmetric about the y-axis because f(-=x)= f(x).
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(a) Xx<—2orx>2

or |x>2
(b) x=2 x=-2

(c) lim =1

X

lim
==t -4

=-1
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(a) Domain: all real numbers since ©+x+1>0

(b)

=3

Viewing Window
[-5,5]%[-3,3]

(¢) v=2andy=-2



