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Prep-Year Math Program

Math 001- Class Test Il
Textbook Sections: 1.1to 2.5

Term 131
November 24, 2013
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Provide neat and complete solutions.
Show all necessary steps for full credit and write the answer in simplest form.

No Calculators, Pagers, or Mobiles are allowed during this exam.
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2t+4 1, 1 7

Q1. (1.1 Example 2) (3 points): Solve +ot=gt-3
Solution:
244 1, 1,7

+St="t——

3 2 4 3
MuMpwmgbmhﬁd%tw12:(u)m+4+ua%t:aa%¢—@ag

(4)(2t +4)+6t =3t —(4)7
8t +16+6t =3t — 28
14t -3t =—16-28
11t =44
t=—4
SS = {-4}

Q2. (4 points): (Recitation 1.1 Q#2)
Solve the following equations for the indicated variable:

(@) z:y(l+%) for x

_a+x

b) y= for x
3—ax
Solution:
a Z=Vy|1+—
) y(+xj
X
X
X 1
ym z -y
X = ym
Z-Yy
y _a+x
b) 1 3-ax

a+x =3y —xay
xay +x =3y —a
x (ay +1)=3y —a
3y -a

Cay +1

X
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Q3. (4 points):

The length of a rectangle is 4 centimeters more than the width. If the length and width are increased by 5
cm, the perimeter of the new rectangle will be 2 cm less than 7 times the width of the original rectangle.
Find the dimensions of the original rectangle.

Solution:

| +5

| =w +4

Original rectangle

Side is increased by 5 cm

The perimeter of the new triangle is

PI"I(:‘W

2(1 +5)+2(w +5)

2(w +4+5)+2(w +5)=
v +18+2w +10="w
30=3w

w =10 cm

| =10+4=14cm
State the answer: The width and length of the original rectangle are 10 cm and 14 cm.
The dimension of the rectangle is 10 cm by 14 cm.

w -2
w -2
w -2

-2

Q4. (4 points): If z = i_+ i*® find the conjugate of z.

41
Solution:
- - - - .2 _ -
;= 3'_ £ 23 _ 3'_ .4"‘! izz-':12|2+?’|2 +(i2)11-i: 3+12I_i
4—1 4—1 4+1 4° —1| 17
_—3+12i -17i __i_ii
17 17 17
— 3 5
7 =—+—
17 17
Answer Z_=—i E
17 17

(5. (1.4 Recitation Question 3) (4 points):

If the equation 2x —gx =3—-X Is written by completing the

square as (x —a) =b find a and b.

Solution:
4% % —5x =6—2X
4x%—-3x =6
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, 3 3
X2 —SX ==
4 2
, 3 3 3 9
X2="X +| = | ==+
4 8 2 64
3) 105
(x __j _105 73] ],
8 64 8 64
Q6. (4 points): (1.6 Exercise 16): Solve *¥3,2__1
X+1 X X°+X
Solution:
- 4x+3 2 I dx+3 2 I
16. + o= or =
x+1  x x4y x4l x o x(x+1)
Multiply each term in the equation by the least
common denominator, x(x+1), assuming
x#0,-1.
4x+3 2 [
x(x+1 +—|=x(x+1)| ——
( }{ x+1 ,x} { }'.,\ ,x'{,x'-l-])'_.]
x(dx+3)+2(x+1)=1
4x° +3x+2x+2 =1 )
Ax" +5x+2=1=4x"+5x+1=0
(dx+1)(x+1)=0
41+|:U:>x:—% or x+1=0= x=-1
Because of the restriction x # —1, the only
valid solution is —%. The solution set is
|
i
Q7. (4 points): Solve (—2x —1)(-3x —1)(2x +2)<0
Solution:
1 1
o -1 - 2 4w
2 3
—2x -1 + + + 0 - -
-3x -1 + + 4+ + 4+ 0 -
2X+2 - 0 + 4+ + + +
(-2x —=1)(-3x —-1)(2x +2) -0+ 0 - 0 +

SS =(—oo,—1]U[—%,—ﬂ
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Q8. (3 points): Solve each of the following equation. [2x —3/=5x+4

Solution:
|2x - 3| =5x +4

2x —3=5x +4 or 2x —3=—(5x +4)
—7=3X or 2x —-3=-bx -4

x=-1
X __T or 1
3 X =—=
y
7 1
Check: x =—=, 2x —3|=5x +4 Check: x =—=, 2x —3|=5x +4
_—14—3:_—35+4 ——3 —+4
3 3
23_ 23 23 23
3 3 77
L 1.
X =—— is rejected X :—7 is accepted.

Q9. (4 points):
If A is the solution set of the inequality ‘ZX — 9‘ —7<0 and B is the solution set of the
inequality ‘X —10‘—42 0,then A(NB =?

Solution: |
2x -9 <7 g x —10|>4
7<2%x —-9<7 g x -10<-4 or x-10>4
2<2x <16 X <6 or X >14
1<x <8 i X €B =(~w,6]U[14,)
A:
LTINS

B:

///////////////////////////////////9 1.4/////////////
ANB =(16]
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Q10. (4 points): If the distance between the points A (X +4,2x) and B (x ,—1) is 5, then find
the value of 3x —1 when x >0

Solution:

5=\/[x ~(x +4)] +(-1-2x)’
5=+16+1+4x +4x 2
25=17 + 4x + 4x 2

Ax? +4x —8=0

X% 4+Xx -2=0

x+2)(x-1)=0

x=-2, [x=1

3 —1=3(1)-1=2

Q11. (4 points) (2.2 Example 4): Show that 2x2+2y2-6x +10y =1 has a circle as its
graph. Find the center and radius.

SOLUTION To complete the square, the coefficients of the x*- and y2-

terms must be 1. In this case they are both 2, so begin by dividing each side
by 2.

2x2+2y2—6x+ 10y =1

1
x2+y?—3x+5y=— Divide by 2.
2
1 Rearrange and regroup terms
(x2 —3x ) + (y* + Sy )= E in anticipation of completing

the square

Complete the square for both

(xg — B 9) + (vﬂ + Sy + 25) = l + 2 + 2 yand v: |2(=3)]" =3 and
4 e : 4 2 4 4 [1 5112 — 23
3(5)] q
3% 5\
(.k‘ = E) + (}r + E) =0 Factor and add.
chb 51 Y
(x - E) “F (}' - (—E)) = 37 Center-radius form

]
2

The equation has a circle with center at (% S ) and radius 3 as its graph.
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Q12. (4 points): Sketch the graph and determine the domain and the range of the following
functions.

@@): f(x)=+—x
(b): g(x)=|-x+3

(©): h(x)=2-+/4—(x —3)

Solution:

(a): x>0 = x <0 = D, =(-»,0]
*y
3.

y><

R, =[0,%0). The function is decreasing on (—0,0].

(b): D, = (—o0,0)

.

R, :“[O,oo). The function g is decreasing on (—o0,3] and increasing on [3,0).

(€): h(x)=2—+/4—(x —3)? yT
y =2-4/4—(x —3)?
y —2=—J4-(x =3)% , y -2<0 1
(y -2 =4-(x -3, y <2 —
(y -2)° +(x =3)° =4 T
D, =[15] , R,=[0,2] 1
The function h is decreasing on [1,3]. +
The function h is increasing on[3,5]. L
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Q13. (4 points) (2.4 and 2.5 Recitation Q#2)

(a): Find the equation of a line with x-intercept % and perpendicular to the line 2y = —%x +3

(b): Find the x-intercept and y-intercept of the line passing through the points (-2,2) and (1,-3)
Solution:

(a): 2y=—%x +3 = yz—%x +§ = mlz—% = [m,=3, (g,o)

y =y =m,(X —x,)

4
-0=3| x ——
g ( 5)

12
=3X ——
y 5
-3-2 -5
brm=Tr=73 . (22

y—ylzm(x—xl)

y —2:?(x +2)
3y —6=-5(x +2)

3y —6=-5x -10
X +3y =-4
To find x —intercept, put y =0 and solve for x : |x =—§ or (—%,0)

To findy —intercept, put x =0 and solvefory : |y =—ﬂ or [o,—ﬂ]
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