[bookmark: _GoBack]QUESTION  AND ANSWERS 
1. SIMPLIFY    (5X+3)2-(4X+1) (6-X)
 Expanding the first part= 25x2+30x+9
Expanding the second part =4x2-23x-6
25x2+30x+9+4x2-23x-6
 Put the like terms together 
=29x2+7x+3
2. Perform the indicated operation and simplify
· -6+2-8-14
2=10
-8=56
-14=84
-6 +10- 56-84
-6 -74-56
· (-2-4)(3+8)
Using foil  method 
     (a+b)(c+d)=ac+ad+bc+bd
(-2-4)(3+8)
=2*3**+2*8*-4*3-4*8
=6+16-36-64
3. Simplify and state the restrictions on the variable
· 
    =
But  =


=cancel  like terms 
=
· 
The LCM of the above expression is 3(3x+5)
Since the denominator is equal in both cases we combine the fractions 
=
=
4. Determine if the following expressions are  equivalent justify  your answer 

f(x)= and g(x)=3x(3x+1)-1(1+9x2)
Factorising 6x2+7x-3
 We need  to find two number whose sum is  7 and whose product is -18
Multiples of -18 
-6*3 the sum here is -3 thus cannot be two number 
6*-3   the sum here is 3 thus cannot be the two numbers 
9*2 the sum here is 11hence cannot be two numbers 
9*-2 the sum here is seven hence the two numbers are 9 and -2
=6x2+7x-3 =6x2+9x-2x+3
Factorizing we obtain( 3x-1)(2x+3)
f(x)=
2x+3 in the numerator and the denominator cancel and we are left with as
f(x)=3x-1
We expand g(x) to obtain 9x2+3x-1-9x2
From the above expression 9x2-9x2 is equal to zero ,we are left with 3x-1
Thus g(x)=3x-1 
f(x)=3x-1
     g(x)= 3x-1
 Hence f(x) and g(x) are equal 
Furthermore we can justify  the equivalence of f(x) and g(x) by substituting for the value of 
x = 1
F(X)===2
G(x)=3*1(3*1+1)-1(1+9*1*1)=3(4)-1(10)=12-10=2
Thus  f(x)=g(x)
5.Identify whether  this  function are linear, quadratic ,square root or reciprocal functions 
y=( x+1)2-8  
This is a quadratic function 
y=
This is a square root function 
y=
This is a reciprocal function
6 . State the domain of each of the following functions 
y=( x+1)2-8 
 the domain is -
y=
 the domain is x
 y=
the domain is x<4 or x>-4
7. Determine f(3) for each of  these functions 
y=(x+1)2-8
f(3)=(3+1)2-8
f(3)=8
y=
y=
y=0
y=
f(3)=
f(3)=
8. Express this function y=(x+1)2-8  in two other ways  
a. y=x2+2x-7
b. y=(x+1)(x+1)-8
9.Given the function f(x)= =
Determine the inverse 
If  a function f(x) is mapping x to y then the inverse function maps y back to x thus in this case the inverse is  x=
Graph the function and its inverse
 
State if the inverse is a function 
If  a function f(x) is mapping x to y then the inverse function maps y back to x thus in this case the inverse is  a function 
10.For each of the following, identify the base function and describe the transformations;
a) f(x)=√(2/3(x+1))

The base function is f(x)=√(x)  to f(x)=√(2/3(x+1))

The base function is stretched horizontally by a factor of 3/2 and is shifted on unit left.
.

b) f(x)=-4(3x)2 +5

The base function is f(x)=x^2 to f(x)=-4(3x)2 +5

The base function is compressed horizontally by a factor of 3, then inverted and stretched vertically by a factor of 4, and is shifted 5 units up.

11.Describe the transformations that must be applied to the graph of the base function f(x) to obtain the transformed function. Write the transformed equation in simplified form.f(x) = x^2, y= 7f(–16(x– 1)) + 1 (10 marks
The base function is f(x)=x^2 to y=7(-1/6(x-1))2 +1

The base function is shifted right by 1 units, then is stretched horizontally by a factor of 6, then it is vertically stretched by a factor of 7 and is finally shifted up 1 unit.

y=7(1/6(x-1))2 +1

y=7(1/6x + 1/6)2 +1

y=7((1/6x + 1/6)(1/6x + 1/6)) +1

y=7(1/36x2 -1/36x - 1/36x + 1/36) +1

y=7(1/36x2 - 2/36x + 1/36) +1

y=(7/36x2 - 14/36x + 7/36) +1

y=1/36(7x2 - 14x + 7) +1


12.State the base function that corresponds to the transformed function y=-2(-1/3(x+2))2 -4. Then state the parameters and describe the corresponding transformations.
The base function is f(x)=x^2 to y=-2(-1/3(x+2))2 -4

y=af(k(x-d))+c
a=-2 ___ This is an inverted vertical stretch by a factor of 2.

k=-1/3 ___ This is a horizontal stretch by a factor of 3.

d=2 ___ this is a horizontal shift of 2 units to the left.

c=-4 ___ This is a vertical shift of 4 units down

13. Create your own table of values and then plot the transformed points to obtain the graph of y=-2(-1/3(x+2))2 -4. Then state the domain and range of the graph of the transformed function.



	X
	y

	4
3
2
1
0
-1
-2
-3
-4
-5
	y=-2(-1/3(x+2))2 -4 =-12
y=-2(-1/3(3+2))2 -4 =-86/9
y=-2(-1/3(2+2))2 -4 =-68/9
y=-2(-1/3(1+2))2 -4 =-6
y=-2(-1/3(0+2))2 -4 =-44/9
y=-2(-1/3(-1+2))2 -4 =-38/9
y=-2(-1/3(-2+2))2 -4 =-4
y=-2(-1/3(-3+2))2 -4 =-38/9
y=-2(-1/3(-4+2))2 -4 =-44/9
y=-2(-1/3(-5+2))2 -4 =-6





f(x)=x^2 __________________ (XER)(YER|Y>0)

y=-2(-1/3(x+2))2 -4 ________ (XER)(YER|Y<-4)

14. Use discriminant to determine the number of of x intercept for each quadratic functions 
f(x)=3x2-5x+1

  Gives us the number of solution to the quadratic equation 
Here a=3, b=-5  and c=1

 =13
 Since  = 13 which is a positive number, the quadratic functions f(x)=3x2-5x+1  has two solutions 
f(x)=2x2+x+1

  Gives us the number of solution to the quadratic equation 
Here a=2, b=1 and c=1
  
  =0
Since  = 0,the quadratic functions f(x)= 2x2+x+1
Has only one solution
f(x)=4x2-12x+9

  Gives us the number of solution to the quadratic equation 
Here a=4, b=-12 and c=9
  
 =0 , the quadratic functions f(x)=4x2-12x+9
Has only one solution
15. Express the function f(x)=4x2-12x+5 in factored form and determine the x intercept and  vertex
Factorising f(x)=4x2-12x+5
 We need to find two numbers whose sum is -12 and whose product is 20
Multiples of 20
5*4 the sum here is 9 thus these cannot be two numbers 
-10*-2 the sum here is -12 hence the two numbers are -10 and -2
=4x2-12x+5 =4x2-10x-2x+5
=2x (2x-5)-1(2x-5)
Factorizing we obtain (2x-1)(2x-5)
 State the minimum or the maximum value 
The first derivative of 4x2-12x+5=8x-12
 The second derivative of 4x2-12x+5 =8   
Since the second derivative is 8, which is positive, the function has a minimum value 
 Minimum value occurs at (,-4) is -4
 16. Express the function f(x)=-5x2+20x+2 in vertex form 
Vertex form is given as y=a(x-h)+k 
Where (h, k) is the vertex 
Vertex =
==2
To get k we substitute x=2 ,-5(2)2+20(2)+2=22
k=22
Substituting for h and k into the y=a(x-h)+k
y=a(x-2)+22

· State the vertex  
    The vertex of the function is (2, 22)

· State the maximum or minimum value of the functions 
          -5x2+20x+2
         =-10x+20
          -10x+20
         =-10 
         Since the  =-10 which is negative, we conclude that the value has a maximum value of  -22
          

· Determine the x intercept  
At x intercept y =0 therefore -5x2+20x+2 =0
Rewritten as 5x2-20x-2 
Using quadratic formula 

      The   X intercept=
17.The profit P of a video company in thousands of dollars is given by P=5x^2+550x+5000 where x is  the amount spent on advertising in thousands of dollars.
Determine the amount spent on adverting that will result in a profit of $0.In other word, determine the amount that must be spent on advertising in order for the company to break even 
To obtain amount spent on advertising for profit to be zero 
Equate, 0=5x2+550-5000
Solving for x using quadratic formula 

a=5,b=550 and c=-5000

=
=8.4429 or -118.444
Describe the relationship between your solution and this graph of the corresponding relation 
The graph cut x axis at 8.44 and 118.44,this can be interpreted  as the amount spent on advertising which leads to a profit of zero
18.A jet flew from  Tokyo to Bangkok a   distance of 4800km  .On the return trip  the speed was decreased by 200km/hr .if the difference in times of the flight was 2 hours ,what was the jet’s speed from Bangkok to Tokyo
Let x be the speed from Tokyo to Bangkok 
Thus the speed from Bangkok to Tokyo is x-200
Time =
Time taken in return journey by the jet is more by 2 hours 
-=2
Multiply through by the LCM x*(200-x)
4800x-960000-4800x=2x2-400x
=2x2-400x-960000
Solving by quadratic formula 
=
=
=
==800
==-600
Since speed cannot be negative we ignore the value -600
The speed for the jet from Tokyo to Bangkok is 800 
But the speed from Bangkok to Tokyo is less by 200 
Bangkok to Tokyo speed =800-200= 600
Bangkok to Tokyo speed =600km/hr
19. Determine the quadratic function that has the given roots and passes through the given point. Express each function in standard form.
x=2  (2, 10)
Using the roots 
x=2+  =x-2-  
x=2- =x-2+
y=a(x-2- )( x-2+
y=a(x2-4x-1)
10=a(2*2-4*2-1)
10=a(-5)
a=-2
Substituting for a 
=-2(x2-4x-1)
=-2x2+8x+2
=2x2-8x-2
x= and x=-4, (1,5)
(x-)=0
(x+4)=0
5=a(x+4)(x-)
5=a
a=
a=
=(x+4)(x-)
=3x2+11x-4
20.Use the discriminant to determine the number of point intersection of the line  y=3x+5 and 
y=3x2-2x-4
 We equate the two equations to obtain 
3x+5=3x2-2x-4
=3x2-2x-3x-4-5
=3x2-5x-9
=
  Gives us the number of solution to the quadratic equation 
  a=3,b=-5 and c =-9
  
=  
Since 133 is positive the point of intersection has two solutions 

Solve to find the point of intersection  
x= y=13.266
x==1.734

21.Simplify using the laws of exponents ,then evaluate
(3x4)9/(35x6)3=
39x36/(315x18
=39-15*x36-18
=
*

  *  
  
22. Write as a single power then evaluate 
(-32)^(3/5)*(-32)^(-4/5)/(-32)^(2/5)
=--32^(-6/5)*(-32)^(2/5)
=-32^(-4/5)
a-b=
=
=
=
=
4096^(3/4)/4096^(2/3)*4096^(5/6)
4096(3/4)+(5/6)-(2/3)
=4096^(11/12)
=
=2048
23. Identify each function as linear, quadratic, exponential, or none of these. Justify your choice
f(x)=4x
When x =1 f(x)=4 ,when x=2 ,f(x)=16 when (x)=3 f(x)=64 the function is exponential since the ratios between successive y values are equal 
f(x)=4x
When x=1 f(x)=4  ,when x=2 f(x)=8, when x=3 f(x)=12
The first successive differences between the y values are equal hence this is a linear function.



f(x)=
at x=1,y=4 at x=2,y=2 at  x=3, y=4/3 at x=4, y=1 the function is not a linear function ,an exponential function or a quadratic function .the first successive difference is different, the second successive difference is different and the  successive ratios are also not equal.
f(x)=-4x2
The function is a quadratic equation since the second successive difference is equal
24. The tables of values for three different functions are given. Identify what type of function each table represent .Justify your answer 
	X
	-4
	-3
	-2
	-1
	0
	1
	2

	Y
	-11
	-9
	-7
	-5
	-3
	-1
	1


This is a linear function since the successive difference for all of the y values is 2 
	X
	-4
	-3
	-2
	-1
	0
	1
	2

	Y
	256
	64
	16
	4
	1
	0.25
	0.625


This is a exponential function since the successive ratio for all the y values is equal. The successive ratio is 1/4
	X
	-4
	-3
	-2
	-1
	0
	1
	2

	Y
	-14
	-7
	-2
	1
	2
	1
	-2


This is a quadratic function since the second successive differences of the y values are all equal .the second difference is 2 in all the y values 
25. Without graphing, state the following for the graph of exponential functions y=8x
· x and y intercepts 
y intercept (0,1)
· the domain and range 
Domain -<x<
Range f(x)>0
· Intervals of increase or decrease
Interval of increase (0,)
· Minimum or maximum point 
Has no minimum or maximum point 
· Equation of the horizontal asymptote 
y=0
26. Without graphing, state the following for the graph of exponential functions y=(2/7)x
· x and y intercepts 
y intercept (0,1)
· the domain and range 
Domain -<x<
Range f(x)>0
· Intervals of increase or decrease
Interval of increase (0,)
· Minimum or maximum point 
Has no minimum or maximum point 
· Equation of the horizontal asymptote 
y=0
27. Answer the following question for each of the following exponential functions y=4x and y=(1/4)^x
Draw these tables and complete them 
	X
	y=4^x

	-3
	

	-2
	

	-1
	

	0
	1

	1
	4

	2
	16

	3
	64



	X
	y=(1/4)^x

	-3
	64

	-2
	16

	-1
	4

	0
	1

	1
	

	2
	

	3
	


29.You may know that air pressure decreases as altitude increases .If you climb a tall mountain you may feel out of breath  because the air pressure (and the amount of oxygen ) at the top of the mountain is lower than it us at the   base of the mountain .For this reason ,people who  climb mountain Everest  need to take oxygen tanks with them .The equation p(a)=100(0.9417)a represent the air pressures measured in kilopascals at an attitude a km above the sea level.

Create a table for this function and complete it. Approximate values to one decimal places
	Km above sea level(a)
	Air pressure 

	0
	100

	0.1
	99.4

	0.2
	98.8

	0.3
	83.5

	0.4
	78.6



Use the equation to determine the air pressure at an attitude of 6050m
6050m 
Converting to km 
=6050/1000
=6.05
Substituting into the equation 
P(a)=100(0.9417)a
=100(0.9417)6.05
=69.5298
=69529.8 Pa


Use the equation to determine the air pressure at an attitude of 8448m
=8448/1000
=8.448km 
P(a)=100(0.9417)a
=100(0.9417)8.448
=60.2023
=60202.3 Pa 
Use the equation to find the altitude that correspond to an air pressure of 20  kpas 
P(a)=100(0.9417)a
20 =100(0.9417)a
=(0.9417)a
Log (0.2) =a log (0.9417)
a=
a=26.7936
Attitude=26.8km 
30.Miranda has $8000 to invest in an  RES(Registered Education Saving plan) for 7 years .Should she invest her $8000 at 6% compounded semiannually or should she invest her 8000 at 7.5% with simple interest. Explain your choice. Identify the function  ,in each case.(4marks)
Simple interest=
 Compound interest = A- P 

Simple interest=8000*0.075*7
=4200
A=8000(1+0.06/2)14
A=12100.717
Compound interest =12100.717-8000
=4100.717
Since simple interest is greater than the compound interest .Miranda should invest her $8000 at a simple interest because it has more returns than compound interest.
31.Adreece is saving for a down payment on a house .How much must he invest now in the lump sum in order to have $20000 at the end  of 5 years ?.Assume the annual interest is 6.25% compounded monthly.

20000=p*(1+0.0625/12)60
20000=p(1.3657)
P =14644.50
To have a lump sum of 20000   at the end of 5 years, Adreece should invest 146444.50 at 6.25 % compounded monthly 

32. Determine the time it takes to double an investment in an account that pays interest of  4% per annum ,compounded quarterly.

Let principal amount be equal to x 
Thus the amount should be 2x 
2x=x(1+0.04/4)4t
2=1.014t
Log 2=4t log 1.01
69.66=4t
=17.415
The investment will take 17.42 years 
x=sqrt(x-3)	0	1	2.2360000000000002	3	3	4	8	12	y=sqrt(x-3)	3	4	8	12	0	1	2.2360000000000002	3	