Grade 8 MTAP 2015 Elimination Questions with Solutions — Part 1

Below is the first part of the Grade 8 MTAP 2015Elimination Questions with Solutions and answers. If you
find any errors, please comment on the box below.
1.) Find the average of the numbers -1, 3/2,and 1/2.

Solution

(-1+3/2+1/2)/3=1/3

Answer: 1/3

2.) How much larger is 2/3 than 1/6?

Solution

2/3-1/6=4/6-1/6=3/6=1/2

Answer: 1/2

3.) If one ream contains 500 sheets of paper and a sheet of paper is 0.3 mm thick, how thick is one ream in
meters?

Solution
500 X 0.3mm = 150 mm = 0.15m
Answer: 0.15m

4.) What is the second largest number among numbers \/5, 3/2,14, \/g and 1.6?

Solution

\/5 isaround 1.41 and \/g is around 1.7.
Answer: 1.6

5.) If an inch is about 2.54 cm, what is 1 cm to the nearest hundredth of an inch?

Solution
1: 2544 = +2: 41, +14+ = +0.39

Answer: 0.39

6)IfU={1,a,2,b,3,¢c,4,d}and A={1, 2, ¢, d}, what is A:?

Solution

A« is the complement of A, or the elements of the set that is not in A but in U. So,
A-={a,b,3,4}

Answer: A:={a, b, 3,4}

7.) Using the same sets in Iltem 6 and B = {1, 2, 3, 4}, how many subsets does A N B-have?

Solution

A={1,2,c,d}and B={1, 2, 3, 4}. The complement of B denoted by B: are the elements of U not in B. So, B: =
{a, b, c, d}. Now, A N B- are the elements that are common to A and B-. Therefore, A N B- = {c, d}. Now, the
number of subsets of a set with n elements is 2~ (this includes the empty set), so there are 2: = 4 subsets.
Answer: 4

8) If[P| =10, |Q| =12,and |P Q| = 15, whatis [PNQ|?

Solution 1
We know that the cardinality of the union of two sets is equal to the sum of the cardinality of these sets less
the cardinality of their intersection. That is, if we have sets Pand Q, [P U Q| = |P| + |Q| - [P n Q|.

Substituting, we have
15=10+22-|PNQ]
IPnQ|=7
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Answer: 7

Solution 2

x+y+z=15()

x+y=12()

yV+z=10()

Adding the (**) and (***), we have x + 2y + z = 22 (#)
Subtracting (*) from (#),
X+2y+z-(x+y+2z)=22-15

y=7

Answer: 7
9)If IMNN|=24and |[MUN| =26, whatis |M| + |N|?

Solution

From number 8, we know that |M U N| = [M| + |N| - [M N N|. Substituting, we have,
26 = |M| + [N| - 24

M| + |[N| =50.

Answer: 50

10.) There were 59 participants during the recent math camp. Among them, 37 liked doing projects, 30 liked
solving problems, and 13 liked both. How many of the participants did not like at least one of these two
activities?

Solution

Solution will be discussed in a separate post.

Answer: 5

11.) If T+ =+ and¥t=1 _3, what is IQy'I' ++Iyg?

Solution
Pyt = HE) (=3 + 4O+ (-3H = +{16)+(-3)+++4(9)
=+~ ++ 436+ =+~ 12

Answer: -12

12)) simplify A+ HHY + -+ hlet - +2) + 42y
Solution

4y 4=+l ot-+2)+4+ay
=ttt -ty 4y 4y
=trttthyt -ty +dy

=frt++4y

Answer: ¥ T Iy

ab+ Vb

3 4
13.) If @ and b are positive constants, simplify \/(l_4 + \/5_3

Solution

Note that Va0t = +(ab)1/2, VAt =40 g el + e =



44

Now 107107
A
' +

T
T 14

= 1qB/2—H/3) 4 pB/2—434)
= +q(0/6+—+8/6) 1 (6/4+-3/4)
— +ql/6p3/A

t bS;"i

This is already correct, but if you want your answer in radical form, the previous expression can be converted
to

B = (12 + o

Answer: a'/653/4 o V¥
14.) What is the quotient when br' +++ 0+ 4P 404442 is divided by Wiotrtbil

Solution
222 & +
31‘2-x+l|ﬁx*+ X 4 & + 2
6x' —2x7 +2xX7
32 +2x + x
3x¥ - ¥ + x
e + 2
3x2 - x+ 1
+ 1

Answer: 2 +++2+++1 remainder I++11.
15.) In Item 14, what is the remainder?

Answer: 1111 .
16) AT T BE =40t =40y hatis A+ 1248 +++ B+ + o,

Solution

(444 B =+ -2

AH A UB 44 B =48+~ day +++ 4y

L 2B 4 Bty = 407+ - day + 4+ oy 4+ 4y
A UB+++B 4+ oyt = 1ot ++ 4y

Answer: 1,2 T 492
17 3= 4T and W = 45 whatis T+ 1Y

Solution

114yt = 1T apg WYt =+
(vt++yf+=17
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Py ey = 1343
P34y 9= 138

Substituting the given values above,

P43+ ()T 4+ =433
P+ 4105444924 =+343
Py =428

Answer: 238

18.) If the length, width, and height of an open-top rectangular box are (37 Tt 3) cm, T cm, and (I T+t 3) cm,
what is its surface area?

Solution

The formula for finding the surface area S' of a rectangular prism with length I, width @ and

height A is 9+ = +12lh ++ + 20w+ + + 2wk, Since the box is open, we subtract lw, which is the top face. So, the
surface area of the open box is 5+ = T2+ ++lw + ++2uh,

Substituting, we have

St=tlat+ 43+ (0t -+3++talet 43+ ++hlz+-13)
= A A S 1

R L R AR i R s

= 1502 + - +3r+-+18

Answer: 1512 + - ‘I‘ 3.1' + - + 18

19.) A man walked Z km for 2.5 hrs, then jogged (QI U 3) km for 3.5 hrs, and finally walked

again (BI -1 3) km for 4 hrs. If his average speed for the entire exercise was 4 kph, what is x?

Solution

250 ++ 435020+ +43)++ +4(5z +-3)

s ST
AU =7 L
— =4

8z
2051 +-+ 15+ =432
250+ =+1.5
1+ =+3/5+ = +0.6

=t

Answer: 3/5 or 0.6 . .
20.) Simplify (011 =+ + [0+ + 13+ (@ £+ 30t 49+ + - 3014 49)

Solution
We can group the expressions as sum and difference of two cubes.

0443+ {0+ +4 304+ + 9]+ (04443 40+ - 434449
=4+ -+3)+ (o’ +4+45)
=Ho' +-+20)+(0’ +4420)

Now, this is in the form of the difference of two squares (T+ 1+ yJ + (I -1 y.H' =4t + -+ 92.
So, (P 4=+ 1)+ (@ +4++ M4 =+ + -+ 274 = +a"+ -+ 79



Answer:a® +—+729

21.) When P+ (I) is divided by 1t 2, the quotient and remainder are both &. What is P(_ 1)?

Solution

If we divide 5 by 3, then we get a quotient of 1 and a remainder of 2. If we generalize latex @ the dividend, bas
the divisor, 4 as the quotient and 7" as the remainder, we can form the equation

e+ =Hgt 47 (%),

In the given, we can see that ot = pr(f), M=t 44 2 gt =+ and r+ = +u,

Substituting in %, Pla)+= He 444 D+la)++tz
=ttt
Plejt = +2° + 4+ 3

Now P-4 =+(-1P + ++3(-1)+=+-4

Answer: -4

22.) If two more than twice pis four less than twice g, express gin terms of p.
Solution

D+ tdpt =12+~ +4

=4 ++1+444

dt=+p+++6
Q+:+zp—+++ﬁg
gt=4pr-13

Answer: It =7++143

23)) If xis nonnegative and 3x- 4 < x, what is the least value of x?
Solution

3x-4<x

3x-x<4

2x<4

X< 2

So the lowest non-negative value is x= 0.

Answer: x=0

24.) In Item 23, what is the maximum value of x?

Answer: x= 2 (Obvious!)

25.) Solve for & in the equation #+T T2+ 3+t +4 1 ++4 4410+ (p4+41)+ = +110)
Solution

s 2s ) HH3E 4D 4+ 10(z 4 )+ =110
prttEt 1)+ 2344414 = 10

Tt (et t4) 4 (3= 110

rH++5lr 443 = 410

502+ + 4 04+ = +110

dort = +110+ -+ 3+ = 436

=455

Answer: 56/55

26.) Solve for Z in the equation 2+ -+34+= )
There are two values for &:



ht-+3+=1
20+ =148
T+=+

Also,

(24 -43H4=4
b=
“drt = 45443
=21+ =+2
rt=13-1

=+-1

Answer: -1 and 4

27.) If £B is the complement of £A, and the supplement of £A is 138°, what is 2B - £A?
Solution

Complementary angles add up to 90° and supplementary angles add up to 180°. So,

2A +138=180

LA =42,

Now since £A and £B are complementary,
2A+ 2B =90

42+ £B=90

2B =90-42

2B =48.

Now, 2B -2A=48-42=6

Answer: 6°

28.) If the diagonals of rectangle ABCD meet E and £ZAEB = 140°, what is ZEBC?
Solution

<A+ 2B+ £E =180°

2A+ £B+ 140 = 180°

LA+ 2B =140°
=
Hﬁ?ﬁm:f

Since ABE is an isosceles triangle, ZA = £B. This means that ZA = 2B = 20°.
Clearly, £ABC = 90°. So,

2ABE + £EBC =90°

20°+ £EBC =90°

2EBC=90-20°

£EBC=70°

Answer: 70°

29.) If two exterior angles of a triangle measures 80° and 130°, what is its smallest interior angle?
Solution

The adjacent interior and exterior angles of a triangle are supplementary. Therefore, the largest exterior
angle has the smallest adjacent interior angle.

The sum of the exterior angle of any polygon is 360°so,
80+ +4 130+ + + 2+ = +360

204+ + 2+ = 4360

4 = 4360 + - 4210

1+ = +13(
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Among the three angles, 150° is the largest and its adjacent interior angle is 30°.

Answer: 30°

30.) In a grouped data, if 100 - 200 forms one class, what is the class interval of the data?

Answer:

Solution

The class interval is the difference between the upper class limit and the lower class limit of a class. Here, the
upper class limit is 200 and the lower class limit is 100. So, the class interval is 200 - 100 = 100.

Answer: 100

31.) Factor completely: A+ PR -+ AP -+
Solution
Rearranging the terms, we obtain

4+ al -+ P+ I

Factoring by grouping, we have
A+ -+ + -+ - +8)
=4+ -+ &) (a - +1)
=Het-+d)c+++d)at+-+b)(a+++b)

Answer: (a +b)(a-b)(c+d)(c-d)
r’ — +4x

32.) Simplify 23 — 22 — 6.

Solution

7t — o e+ ++2(e+-42)  r-2

Poat-br :c(:z:+—+3)(9:+++2)+_ r-3

=12
Answer: -1

1 1 1
-t-t—F-t—
33.) Perform the indicated operations: ¥ 141 14+-+1
Solution
1 1+_+ 1 +7+(I+++1)(1‘—1]+—+;r(r—1)—1($+1)
¢ x4l T4-+1 - (e +1)(z-1)
Pttt et o
: Hrt+41)(et-1+1)
r+-+1 T Hz4+-+1 1
ez +1)(z-1) r+++1)z+-+1) r

Answer: 1/x
34.) Perform the indicated operations.

Fornula does not parse

Solution



We can factor the given completely into the following expressions and change division into multiplication by
multiplying the first two expressions with the reciprocal of the third expression. The result of these
operations is shown below.

3\y — 43
After cancelling similar terms, we are left with 2(1)+ - JFQ

Answer: 3/2
1+-+ oo
35.) Simplify Lk Sroers
Solution
Simplifying the rational expressions, we have

I I 1447
[4-t b=ttt =l
1+-+ﬁ o 1‘|‘“|‘21
This simplifies further to
+-43 4442
4+-+k
4-+drt+40
Answer: 1+-+k
z+1 r—1
Gy iz
36.) Solve for x in the equation (I o ) =

Solution
Getting the least common denominator of the left hand side and combining the terms, we have

pr+-+2)+1 1 -1

(z-2) :|I+—+Q‘:+I—2
Pr-tlit4l o a-l
T+-+2 )

Now, we can only equation the numerator.
Pi-tlttile= +1+-+1which is equivalent to $x*2 - 3x + 2 = 0%
Getting the solution, we have (I' t-1 1)(;17 t-t %H =1

Therefore, 1+ =+l or I+ =12, But x cannot be equal to 2, because the it will make the denominator of the
original expressions undefined. So, the solution is = ‘H.

Answer: x =1

37.) The points (0, 0), (2, 3), and (4, 0) form a triangle. What is its perimeter?

Solution

To find the perimeter of the triangle, we need to find the distance between these points and add them. Let’s
name the points A, B, and C respectively.



Using the distance formula, we can subtract the corresponding coordinates, square them, and get the square
root.

Distance between A and Bis V2 + + + 34+ = +V13
Distance between A and C is V4 + 1 + 04+ = +4

9
Distance between B and C is 2 +++ (—3]‘+ = +\/ﬁ

So, the perimeter of ABC is AB+++ 40+ +4BC+ = /I3 4+ + 444+ 4V = 4+ 4213

Answer: 44+ 4248,

38.) Find the equation of the perpendicular bisector of the segment joining the points (-3, 2) and (5, 2)?
Solution

Let A be the point with coordinates (-3,2) and B be the point with coordinates (5,2). Notice that AB have the
same y-coordinates which mean that it is a horizontal segment. This means that the perpendicular bisector is
a vertical line.

To get the perpendicular bisector, we get the midpoint M of AB and find the equation of the vertical line
passing through M.

M= (4252 128 = 4(1 1))

So, the equation of the perpendicular bisector of AB is I+ = +1

Answer:x=1

39.) A man agrees to invest part of his 1-million-peso inheritance at an annual interest rate of 5%, while the
rest at 6% interest. If, at the end of the year, he needs a total interest of Php 56, 200, how much should he
invest at 5%?

Solution

Let x = amount invested at 5% and 1000 000 - x be invested at 6%.

0052 + + 4 0.06(1000000 + — + )+ = 456200
0.052 + + 4 60000 + — 4 0.062+ = +56200
~0.01z+ = +3800

2+ = +380000

Answer:Php380,000

40) If 2x + 5y =10 and x = 3y + 1, whatis 11x + 11y?

Solution

Substituting the expression on the right hand side of the second equation to x in the left hand side of the first
equation, we have

?(3-y+++1]+++5y+=+10
Oy+++24+++y+=+10
Multiplying Lt +45yt=+10 by 3, we get 6z + 4+ Loyt =430 #).

Transposing the second equation and multiplying it by 5, we have

-+ 15‘% =4 (##)



Adding # and ##, we have

Nzt = +35 ()

By * and **

We have 11x + 11y = 35 + 8 = 43$.

Answer: 43

a1y 16/ HEHE = 124130 whatis £(10);
Solution

o4+ = +10 2+ = 45,
fllO+=43+-+30+=+-13

Answer: - 13

42.) What is the equation of the line that is parallel to ht+t Wttt 6+=+0 and passes through (17 +1)?
Solution
Parallel lines have the same slope, so we get the slope of the given line. That is,

2t t4yr=1-6
5y+:+;2x+—+5
yr=t3re-+!
_2
So, the slope of the given lineis 5.

By the slope-intercept form, we get the equation of the line parallel to it and passing through (1: 1).
gt ==t -11)

Multiplying both sides by D, we obtain

Myt-tlt=+-+lr+-+1)

Simplifying, we have

Wt-tit=1-lrtt+l
Wtt+iyt-+T+=410

Answer: ktttiy+-+TH=10
43.) What is the domain of the function fr=1yrt-+1+-11,

Solution
We know that we cannot have a negative square root, soV¥ t-+1+24) By squaring both sides and

simplifying, this means that 2 H.Since we can substitute any value for & except the mentioned restriction,
the domain is therefore the set of real numbers greater than or equal to 1.

Answer: the set of real numbers greater than or equal to 1

44.) Find the range of the function in Item 43.

Solution

The minimum value for VI~ T H’ = 'H] and 0+-+2+=14- 2, therefore, the range of f is the set of real numbers
greater than or equal to — 2.

Answer: set of real numbers greater than or equal to -2.



45) 1fA+ ABC+= +A + DEF AB+ = +1+ - +2 cm, and DET = +9y+ 43 ¢, what is = when ¥ =10
Solution

DE+=+iy+++3+=+5(10)+ ++ 3+ =453

Since corresponding sides of congruent triangles are congruent, AB+ = +DE. So,
2+ 424 = 43

2+ =155

=13

Answer: 99/ 2 or 27.5,
46.) Let ABC be an isosceles right triangle with AC as its hypotenuse, and let 1) and [ be midpoints

on ABand AC, respectively, such that DE‘ |BC 1f AB+ = +BC+ = +z and DE+ = 1Y what is the area of
the trapezoid D E/C' B in terms of = and ¥?
Solution

At =+3h{b +++1y)

The area A of a trapezoid is * where b and bQ are the bases, and F is the height. From the
— 1T .t
given we can see that bt = 2, byt =+ ana It = 3,

=3t + 9+ =45G 4449

Substituting we have *

e =42 b
This simplifies to A=ttt

I2 T
Answer: 1T = Tty
a7y Tt ooyt =t g A -1 =4 i THETD

Solution

Assuming that ¥ > 'H]. From the second equation 2+ = +14, This is impossible because Htttltt4p42 +8.
So, y is negative.

This means that the second equation becomes ¥ t-+yt= *14. Now, suppose z is negative, then the first

equation becomes gt =138 which is impossible because we have already shown that ¥ is negative. So, we are
left with the systems of linear equations.

bt+tyt=18
v+-+2yt=+1

This gives us 7+ =16 and pr=t-4, Therefore, {11747 = 12,

Answer: 2
Y

48) 1F90°+ = +2and W'+ =45, what is # =2 42

Solution: To be posted later.
Answer: 3

49.) Let ABCD bea square. Three parallel lines ll, ZQ, and l3 pass through A, B, C, respectively. The distance
between 11 and 12 is 4cm, and the distance between 12 and 13 is 5cm. Find the area of the square.

Solution
Draw line ly perpendicular to L2 and passing through B.



I

pd Q

D C

Ly

Let P be the intersection ofll and l4 and Q be the intersection ofl3 and 14. Then, A+BAP+=+A + CBQ
(Why?). If we let s be the side of the square,

§ 5
+-

—_— =
Ve -8 5
which means that
§ -+ =47,
20 2 o
So, 84 =+ 44454 =+
Answer: 41
50.) At least how many numbers should be selected from the set {1, 5,9, 13, ..., 125} to be assured that two of

the numbers selected have a sum of 146?

Solution: To be posted later.
Answer: 20



