4 Functions Feb 2019 (No Calculators)

3pts 1. f{x)="7x -8, g(x) =5x - 11 and h(x) = 3x + 7. Find the value of ___f(Szg(ﬂ .

Ans.

4 pts 2. In the food chain, barracuda feed on bass and bass feed on shrimp. Suppose that the
size of the barracuda population is estimated by the function r(b) = 1000 + /25 , where b is the
size of the bass population. Also.suppose that the size of the bass population is estimated by the
function a(s) = 2050 + /s , where s is the size of the shrimp population. About how many
barracuda are there when the size of the shrimp population is 4,000,000

Ans.
5pts 3. Iff2xt) =— X3 fing iy 1), Ans.
4x“-2x—-1
Functions
1. fx)="7x—8, f(8) = 7(8) -8 = 48; g(x) = 5x — 11, g(7) = 5(7) - 11 = 24; h(x) = 3x+ 7, h(3) =
48+24 _ 72
=" . = = =414, Ans. 4 1/2
3E)+7=16. =22 = B =4y,

2. a(s) =2050 + /4,000,000 = 4050. r(b) = 1000 + /2(4050) = 1000 + V8100 Ans. 1090

6x-3
4x% -2x-1
quadratic ax? + bx + c. To get 4x?, it must be x2, so (2x + 1)? =4x? + 4x + 1. To get -2x in
the f(2x + 1) function, then b must be -3, because -3(2x + 1) = -6x — 3 and this added to 4x

would give the -2x in the f(2x + 1). Now we have -3 and +1 left over which =-2. To get the

3. f2x+1)= . In the numerator f(x) = 3x. The denominator takes on the form of a

— 1 in the f(2x + 1) function we would have to add 1. Thus making ¢=1. So f(x) = = —;x+1 .
3(x~1) _ 3x-3 93503 3x—3

Ans.

fix-1)= =17 =3(x-D+1 x>-2x+1-3x+43+1 x2-5x+5 x% —5x+5




4 Functions Feb 2018 (No Calculators)
3 pts 1. Let the function f'be defined as f{x, y) = 9x — 11y + 32. Find the value of /-6, -7).
Ans.

4 pts 2. Forf{x) = x> —10x%> + 4x+ B, A and B are real numbers. Given that f has one root of
x =2 and the sum of A and B is 9, find the value of /{3).
Ans.

5 pts 3. If fix)= x* +3x% —13x~15, find the largest root off(%).

Ans.

Functions
1. -6,-7)=9(-6)—11(-7)+32=-54+77+32=109 - 54 = 55. ’ Ans. 55

2. Forroot2,0=8-10(4)+2A+Bor(1)2A+B=32. Since (2)A+B=9,then(1)-(2)=
A =23 and B=-14. Thus f(x) =x> - 10x? + 23x— 14 and f(3) =27 -90 + 69 — 14. Ans. -8

3 2
3. ix) = x> +3x%-13x-15, f(-’zf) = (-’25)3 + 3.(32‘-)2 - 13(%)— 15= %*%’%’15' Finding the

3 2 :
roots: %+3: —%5—15 =0 x> +6x2-52x-120=0=> (x + 10)(x—6)(x+2)=0. Ans. 6




4 Functions Feb2016-17 (No Calculators)

3 pts 1. Let f(x) =4 - 3x, g(x) = 5x — 1, and h(x) = f(g(x)). If Jack plugs in a number for x and
gets h(x) = 2, what was the value for x that Jack plugged in?

Ans.

4 pts 2. Find the range of the function f(x), if f(x) = -lx—, where x is not equal to 1.
-X

Ans.

S pts 3. The quadratic function f(x) passes through the points (1, 2), (2, 5), and (3, 7).
Find the value of f{10). |

c Ans.

Functions

L h(x)=f(g(x)) =4-3(5x - 1) =-15x +7=2 D - 15x = -5, so x = 1/3. Ans. 173

Xyty=xdy=_* _¢(x). i g
y y e £ (x Range is all Reals except -1, - Ans. All Reals except -1

3. f(x) = ax? '
(x) =ax?+bx +, For (1, 2): ()a+b+c=2. For (2,5): (2) da+2b+c=35 For (3, 7)
3) 9a + = » ‘ . -
3) :1 3b+c=7. (2)-(1): (4)3a+b=3; B)—-(1): (5) 8a+2b=35, (5)-204):2a=-1. 5o
o | . =1,
/2. In (4): 3(—1/2)+b=3, $0b=9/2. In (1): (-1/2)+(9/2)~+c=2, so ¢ =-2, Thus

f(x) = -1/2 x2
()=-1223+92x -2, F(10)=_1/ (100)+9/2 (10)~2=-50+ 452 = 7

Ans. -7



4 Functions Feb 2016 (No Calculators)
3 pts 1. Iff(x)=5x -3, g(X) = 6x — 4 and h(x) = 7x — 5, find the value of -

F(D-g®)+h(6)-7
SG)-g(#)+h(3)-6

Ans.

4pts2. f(x)=1-x2,g(x)= -lTl and k(x) = Ll Find the domain of
X X

. . k(x) -
g(x) divided by TR

Ans.

S pts 3. If f{n)=2f(n-1) - 3 and f(2) = 1, find the value of f{11)— f(12).

Ans.

Functions

f(D-g(S)+h6)-7 _ 32-26+37-7 _69-33_36 _ 5

) = = Ans. 3
f(5)-g®+h(3)-6 22-20+16—6 38-26 12

2. fi(x)+3=4-x2 thusxz2or-2. k(x)= -ﬁ—l,x 1 or 0. G(x) = ;%,thusx #-1.
.

Ans. All reals except -2, -1, 0,1, 2

3. f(3)=2(2)-3=2(1)=3=-1. f{4)=2f(3)-3=2(-1)-3=-5. f(5)=2f(4) -3 =2(-5)-3 =
-13,(5)=2(-13)=3=-29, f{2)~f(3) =1~ (-1)=2. f(3)—f(4) =-1 —(-5)=4. f(4)—£5)=

-5 —(-13) = 8. Notice the pattern: - , ~
f2)-1(3)=2!, f(3)-f(4)=22 f(4)-f(5)=2% 10 f(11)—f(12)=2!°=1024. Ans. 1024



4 Functions Feb 2015 {No Calcuiaztors)

7

3pisE, I9Fr) = Sy - 3 - Y=~ . (x)—g(x
i HE)=OX +3and g(x)=7-2x. Find -ji(—)—g‘-l Exiress answer as a cipole
J{g(x)) -

P A — -'1 y ——
fraction in ot niplest form.

A28,
4 pis . Z:“*; =3x+2,g(x)=x-1, find all value(s) of x such that
fog () +gof()=10
Ans.
S Pt 2. Buppose that fx) is a linear function such that 3 §x) +2 41 —x) = 2x + 9 fior every
real rarmier . "What is the value of {2)? ) ’
Y-7x
Functions fox—38
fr)-g(x) _ 5x+3-(7-2x) _ Tx-4 _ Tx-4 Ans., _/*—4
F(g(x) 5(7-2x)+3 35-10x+3 38-10x" " 38-10x
2. fog)+gofx)=10=25x?-D+2+(Bx+2)?-1=10=>
5%2 -3+25x +20x+3 =10 > 30x> +20x—10=0=> 3x2+2x -1=0=>
Bx-D)E+1)=0,s0x=-1or1/3. - Ans.-1or1/3

3. f(x) must be a linear function, thus f{x) = ax +b. 3(ax +b) + 2(a(l —x) +b)=2x + 9.
3ax+3b+2a 2ax +2b=2x+9. 3a—- 2a 2,s0a=2. 3b+22a+2b=9=5b=5s0b=1.
Thus f(x) =2x + 1, and f(2) = 2(2) + 1. = | Ans. 5



4 Functions Feb 2014 (No Calculators)

3pts 1. If fix)=x?-5x—8, find all values ofix such that f(x) = 6.

Ans.
4pts2. Iffix)= 2> find £ (2).
x+2
Ans.
5pts3. f(x)= i’c‘;; . gx) = Z‘C - § . Find the domain of fog(x).
Ans.
’ Functions
1. 6=x*-5%x~8=0=x?-5x~14 P0=x-7)(x+2). Sox=7or-2. Ans. 7 or -2

2. flx)= L—E’-, to find ' (2), simply set *=3 =2 and solve for x: x — 3 = 2x + 4 >
x+2 x+2

L

-7 =X. The alternative is to find f-'(x) and plug in 2 for x. To find f' (x) we switch the
x for y and y for x and solve fory: x= y_—_g Px(y+2)=y-3Ddxy+2x=y-3>
y+ .

Xy —y=-2x-3Dy(x—1)=-2x-3 D y= “2";3 D fi(x) = ‘Zx;"’-,ff'(z)= :11
x - x-
Ans. -7
2(5x+2)_3
_ 2x=3 _ Sx+2 _ \4x-3 2(5x+2)-3(4x-3) _
3. fix)= , = . T = = =
() 3x+2 &) dx -3 og(x) 3(535“4-2}‘,_,) 3(5x+2)+2(4x=3)
4x-3) =
—12x+9 _ -2x+13 .
x4 412549 _ 2x+13. The domain is: Ans. All reals #-2/3, 3/4, or 0

I5x+6+8x -6 23x



4 Functions Feb 2013 (No Calculators)
3ptsl. f(x)=x2-3x+7. Ifx >0and f(x) =11, find x.

Ans,

3 pts 3. Let f be a real-valued functi : _ . .
simplost form, ction such that f(x) + 2f(2002/x) = 3x. Find f(2) in

Ans.
Functions
1. 11=x* -3x+7 > x* 3x-4=0=> x—-4)(x+1)=0. x=4forx > 0. Ans. 4
2. Working backward: 52 => 13 => 113 => 106 => 53. Ans. 53
3. f(x) +2f(2002/x) =3x. (1) f{2) + 2f(1001) = 6. (2) f(1001) + 2(2) = 3003.
In (2): f(1001) = 3003 — 2(2). Subbing this into (1): f(2) + 2[3003 -2{(2)] = 6.
Ans. 2000

Thus -3f(2) = 6 — 6006 = f(2) = 2000.

Tricannmatwia Mankamina-



4 Functions Jan 2012 (No Calculators)

3pts 1. Iff(x)=x> - 6x+2, find f{x +2).
Ans.

4 pts 2. If f(2x - 3) = 6x — 14, find f(3x + 2).
Ans.

S pts 3. Function f{t) is defined recursively as follows:
470 =f{t-1) and f0)=4¢"),

If the range of (1) is limited to real numbers, how many whole numbers are in the domain
of f{t)?

Ans,

Functions

1 f{x)=x? -6x+2. fx+2)=(x+2)? -6(x+2)+2=x> +4x+4-6x—-12+2
Ans.x? -2x-6

2. Let f(x) = ax + b, then f(2x — 3) = a(2x-3) + b = 2ax - 3a + b. Since this is suppose to
equal 6x — 14, then (1) 2a =6 and (2) -3a+b=-14. In (1)a=3. In(2)-33)+b=-14 or
=-5. Thus f(x)=3x-5and f3x+2)=33x+2)-5=9%x+1 Aps.9x +1

3. 47 =f{t- 1) =» Taking log of both sides base 4: log, 4’"" = log, f(t - 1).
So f(t) = log, f(t - 1). Since f(0)=42", then f{1) = log, f(0) =2°", f(2)=256,
f(3) =4, f(4) = 1, f{5) = 0. There are 6, since log 0 does not exist. Ans. 6



4 Functions Feb 2011 (No Calculators)
3 pts 1. Suppose f(x) = % and g(x) =x - 3. Find f(g(-5)).

Ans.

4 pts 2. A function f(n) defined for all positive integers has the property that
f(m) + f(n) = fmn) for any two positive integers m and n. If f{2) = 7 and f(3) = 10, then
calculate f{(12).

Ans,

S pts 3. Let f(x) be a function such that fix) + IL) =x for all x not equal to 0 or 1.
. -X
Find the exact value of f(?2). ;

Ans,

Functions
1. g(-5)=-5-3=-8. f(-8) = ‘78 = 4. Ans. -4

2. If flm) + f{n) = f{mn) then f2) + f(3) = /6) = Since f(2) =7 and f(3) =10,
then (6) = 17. 2) + f(6) = f(12) & 7+ 17 = f12). Ans. 24

3. f(x)-!—f(l—_l;) =x-9f(x)=x-f(l-_l—x). _f(2)=2-f($j > (1): f(2) =2 - f-1)

= l AN = .1 - 1 = I/ - —_1_.._ ‘ 1 = YV .
D) =1 - = | @ R =1-509). 1) = x {20 100 = % - 12

Now plugging (3) into (2) into (1): f12) =2~ (-1~ (% - £2)) > f2) =2~ (-1 +£2))
R2)=2+1% -82) D 20)=3% I f2)=1% or Ans.1% or 7



4 Functions Feb 2010 (No Calculators)

3 pts 1. If f{x + 1) = 2x — 3, where {'is a linear function, find f(x + 3).

Ans.

)
¥~2_**3 find the domain off,
xX+3 x-2

4 pts 2. f(x)=

Ans.

5 pts 3. The number 1 is said to be a fixed point of the function f; if f(r) =r. Find all
ordered pairs (a, b) for which the function f{x) =x? + ax + b has exactly one fixed point.

Ans.

Functions - '

I. Iff(x + 1) = 2x - 3 and f'is a linear function, then f(x) =ax+b=a(x+ 1) +b
ax+a+b=2x-3. Thusa=2anda+b=-30orb=-5. fix+3)=2(x+3)-5 =2x+1.
Alternate solution: since x + 3 is 2 unit more than x + 1, then f(x + 2) =2(x +2) - 3 =
2x + 1. ' Ans. 2x + 1

-2 x+3

~

X
X+5 XxX-—-2

2. Ix)== , denominators cannot be -3 or 2. Ans. All reals =-3 or 2

3. By definition f(x) = x’ + ax + b =x, thus f{ix) =x? + (a— 1) x + b. Using the quadratic
formula and knowing that the discriminant must be zero if there is to be only one real

2
solution: (a—1)* -4b=0. (a—1)* =4b,thusa=1+2v6 orb= (32;1) :

Ans. (1£2b, b) or (a, (agl)z)



