Math Competition Prep

Pre-Algebra& Geometry — 20 Problems

Competition Level - Answer Key Included - Self-Study Edition

SECTION 01

Pre-Algebra Word Problems

Q1. [Ratios]|
m MEMORY KEY: KEY: RATIO -> PART = UNIT. Find 1 unit first, then scale to total.

A bag contains red and blue marblesin theratio 3:5. If there are 18 red marbles, how many total marbles are in the
bag?

A) 40 B) 48
C) 36 D) 30
Q2.[LCM]

m MEMORY KEY: KEY: LCM = Least Conmon Multiple. Prine factorize each nunber; take the
H GHEST power of each prine.

Three buses |eave a station at the same time. Bus A returns every 4 hours, Bus B every 6 hours, Bus C every 9
hours. After how many hourswill al three buses be at the station together again for the first time?

A) 18 B) 24
C) 36 D) 72

Q3. [Distance & Rate]
m MEMORY KEY: KEY: D= R x T. Sane direction -> relative speed = |rl1 - r2|. Gap = relative
speed x tine.

A train travels at 60 mph and a car travels at 45 mph in the same direction, both starting from the same point at the
same time. How many miles apart are they after 2.5 hours?

A) 30 miles B) 37.5 miles
C) 52.5 miles D) 262.5 miles

Q4. [Equationswith Fractions]
m MEMORY KEY: KEY: | SOLATE the variable. Fractions? Miltiply both sides by the denom nator
first.



(3/4) of anumber, decreased by 8, equals 13. What is the number?

A) 20 B) 21
C) 28 D) 32

Q5. [Percent (Two-Step)]
m MEMORY KEY: KEY: "P%of W= A" -> W= A/ (P/100). Then find the second percent of W

40% of acertain number is 26. What is 75% of that same number?

A) 39 B) 45.5
C) 48.75 D) 65

Q6. [Consecutive I nteger g
m MEMORY KEY: KEY: Label consecutive integers n, n+l, n+2, n+3. Set up the sum equati on,
solve for n, then find the asked-for val ue.

The sum of four consecutive integersis 94. What is the largest of the four integers?

A) 22 B) 23
C)24 D) 25

Q7. [Work Rate]
m MEMORY KEY: KEY: Rate = 1/Tinme. Together: add the rates, then flip. NEVER add the tines
directly.

Pipe A fillsatank in 3 hours, Pipe B fills the same tank in 6 hours. If both are opened simultaneously, how many
hours doesiit take to fill the tank?

A) 1.5 hours B) 2 hours
C) 2.5 hours D) 4.5 hours

Q8. [Absolute Value]
m MEMORY KEY: KEY: | x| = k neans TWD cases: x = k OR x = -k. Always sol ve BOTH.

Solve: |3x - 7] = 14. What is the positive solution for x?

A)x=7/3 B)x=5
C)x=7 D)x=3

Q9. [Percent Change (Double)]
m MVEMORY KEY: KEY: +p%then -p%is NOT zero. Net = (1+r)(1-r) =1 - r~2. Always apply to the
NEW val ue each tine.

The price of ajacket increases by 20%, then later decreases by 20%. The final price compared to the origind is:



A) The same (no change) B) 2% less
C) 4% less D) 4% more

Q10. [Combined Work (Fractions)]
m MEMORY KEY: KEY SHORTCUT: Together = (a x b) / (a + b). Faster than rate nmethod for two
wor ker s.

Alice completes a project in 8 days. Bob completes the same project in 12 days. Working together, how many days
will it take?

A) 5days B) 24/5 days

C) 10 days D) 20/3 days



SECTION 02

Geometry

Q11. [Triangle Area]
= MEMORY KEY: KEY: Area of triangle = (1/2) x base x height. The hei ght nust be
PERPENDI CULAR to the base.

A triangle has a base of 14 cm and a height of 9 cm. A rectangle has the same area as this triangle. If the rectangle's
length is 7 cm, what isits width?

A) 7cm B)9cm
C) 10.5cm D) 63cm

Q12. [Circle: Circumference & Areaq]
m MEMORY KEY: KEY: C = 2*pi*r = pi*d. Area = pi*r*2. Dianmeter = 2r. A ways identify radius
first.

A circle has adiameter of 14 cm. What is the exact circumference and area? (Leave in terms of pi.)

A) C = 14*pi cm, A = 49*pi cm"2 B) C = 7*pi cm, A = 49*pi cm"2
C) C=14*pi cm, A = 196*pi cm"2 D) C=28*pi cm, A = 49*pi cm"2

Q13. [Pythagorean Theorem]
m MEMORY KEY: KEY TRI PLES to nenorize: 3-4-5, 5-12-13, 8-15-17, 7-24-25. Scale these to save
time.

A right triangle has legs of length 5 and 12. A square is drawn on the hypotenuse. What is the area of that square?

A) 119 B) 144
C) 169 D) 196

Q14. [Complementary Angles|
m MEMORY KEY: KEY VOCAB: Conplenmentary = 90 degrees. Supplenentary = 180 degrees. "C for
Corner (90), S for Straight (180)."

Two angles are complementary. One measures 3x degrees and the other (x+10) degrees. What is the measure of the
larger angle?

A) 20 deg B) 30 deg

C) 60 deg D) 70 deg

Q15. [Rectangle: Perimeter & Area]
m MEMORY KEY: KEY: Perineter shortcut ->1 + w= P/ 2. Wite |l in ternms of w, substitute,
sol ve.



The perimeter of arectangleis 54 cm. The length is 3 cm more than twice the width. What is the area of the
rectangle?

A) 108 cm2 B) 128 cm”2

C) 152 cm2 D) 171 cm"2

Q16. [Volume: Cylinder]
m MEMORY KEY: KEY 3D VOLUMES: Cylinder = pi*r~2*h. Cone = (1/3)*pi*r~"2*h. Sphere =
(4/3)*pi *r~3. Always SQUARE the radius.

A cylindrical can has aradius of 3 cm and aheight of 10 cm. What isits volume? (Leave in terms of pi.)
A) 30*pi cm"3 B) 60* pi cm”3
C) 90*pi cm"3 D) 900*pi cm"3

Q17. [Exterior Angle Theorem]
m MEMORY KEY: KEY THEOREM Exterior angle of a triangle = SUM of the two non-adjacent
(renote) interior angles.

In atriangle, an exterior angle measures 110 degrees. One of the two non-adjacent interior anglesis 65 degrees.
What is the measure of the third interior angle of the triangle?

A) 45 deg B) 55 deg
C) 70 deg D) 25deg

Q18. [Similar Triangles]
m MEMORY KEY: KEY: Simlar triangles have PROPORTI ONAL sides. Find scale factor =
(new)/ (original). Miltiply ALL sides by scale factor.

Two triangles are similar. Thefirst has sides 6, 8, and 10. The second has a shortest side of 9. What is the longest
side of the second triangle?

A) 12 B) 13.5

C) 15 D) 16

Q19. [Sector Area]
m MEMORY KEY: KEY: Sector = "pizza slice." Area = (angle/360) x pi*r~2. Find the fraction of
the full circle first.

A circle hasradius 6 cm. A sector has a central angle of 60 degrees. What is the exact area of the sector?

A) 3*pi cm"2 B) 6*pi cm"2
C) 9*pi cm"2 D) 12*pi cm"2

Q20. [Rectangle Diagonal & Triangle Perimeter]



= MEMORY KEY: KEY: Diagonal of rectangle -> use Pythagorean theorem d = sqrt(l”*2 + w*2).
Menorize 6-8-10 = 3-4-5 x 2.

A rectangle has sides of 6 cm and 8 cm. A diagonal dividesit into two triangles. What is the perimeter of one of
those triangles?

A) 24cm B) 28 cm

C)30cm D) 10 cm



Answer Key & Solutions

Section 01 — Pre-Algebra

Q1. [Ratios] Answer: B) 48
Solution: Red = 3 parts= 18 -> 1 part = 6. Total = 8 parts=8 x 6 = 48.

Q2. [LCM] Answer: C) 36
Solution: 4=2"2,6=2x3,9=3"2. LCM =2"2x 3"2=4x 9= 36 hours.

Q3. [Distance & Rate] Answer: B) 37.5 miles
Solution: Relative speed = 60 - 45 = 15 mph. Gap = 15 x 2.5 = 37.5 miles.

Q4. [Equations with Fractions] Answer: C) 28
Solution: (3/4)n-8=13-> (3/4)n=21->n=21x (4/3) = 28.

Q5. [Percent (Two-Step)] Answer: C) 48.75
Solution: 0.40 X n = 26 -> n = 65. Then 0.75 x 65 = 48.75.

Q6. [Consecutive Integers] Answer: D) 25
Solution: n+(n+1)+(n+2)+(n+3) = 94 -> 4n+6 = 94 -> n = 22. Largest = n+3 = 25,

Q7. [Work Rate] Answer: B) 2 hours
Solution: 1/3+ 1/6 = 2/6 + 1/6 = 3/6 = 1/2 tank/hr. Time =1/ (1/2) = 2 hours.

Q8. [Absolute Value] Answer: C) x =7
Solution: Case 1: 3x-7=14 -> 3x=21 -> x=7 (positive). Case 2: 3x-7=-14 -> x=-7/3 (negative). Positive solution = 7.

Q9. [Percent Change (Double)] Answer: C) 4% less than original
Solution: $100 x 1.20 = $120. Then $120 x 0.80 = $96. Net = -4%. Formula: 1 - (0.2)"2 = 0.96.

Q10. [Combined Work (Fractions)] Answer: B) 24/5 days (= 4.8 days)
Solution: Rate: 1/8 + 1/12 = 3/24 + 2/24 = 5/24 per day. Time = 24/5 days. Check: (8x12)/(8+12) = 96/20 = 24/5. O

Section 02 — Geometry

Q11. [Triangle Area] Answer: B) 9 cm
Solution: Triangle area = (1/2)(14)(9) = 63 cm"2. Rectangle: 7 X w =63 ->w =9 cm.

Q12. [Circle: Circumference & Area] Answer: A) C = 14*pi cm, Area = 49*pi cm"2
Solution: r = 14/2 = 7. C = 2*pi*7 = 14*pi. Area = pi* (7)"2 = 49*pi.

Q13. [Pythagorean Theorem] Answer: C) 169
Solution: c"2 =52 + 1272 = 25 + 144 = 169. Area of square = c"2 = 169. (c = 13, the 5-12-13 triple!)

Q14. [Complementary Angles] Answer: C) 60 degrees
Solution: 3x + (x+10) = 90 -> 4x = 80 -> x = 20. Angles: 3(20)=60 deg and 20+10=30 deg. Larger = 60 deg.

Q15. [Rectangle: Perimeter & Area] Answer: C) 152 cm™2
Solution: w = width, | = 2w+3. 2(w + 2w+3) =54 -> 3w+3 =27 ->w =8, | = 19. Area= 19 x 8 = 152 cm"2.

Q16. [Volume: Cylinder] Answer: C) 90*pi cm"3
Solution: V = pi*r"\2*h = pi* (3)"2* (10) = pi*9* 10 = 90* pi cm"3.

Q17. [Exterior Angle Theorem] Answer: A) 45 degrees



Solution: Exterior = sum of remote interiors: 110 = 65 + x -> x = 45 deg. Check: 65+45+70 = 180 deg. [

Q18. [Similar Triangles] Answer: C) 15

Solution: Scale factor = 9/6 = 1.5. Longest side = 10 x 1.5 = 15. (Second triangle: 9-12-15, a 3-4-5triple x 3.)
Q19. [Sector Area] Answer: B) 6*pi cm2

Solution: Full circle area = pi* (6)*2 = 36* pi. Fraction = 60/360 = 1/6. Sector = (1/6)* 36* pi = 6* pi cm2.

Q20. [Rectangle Diagonal & Triangle Perimeter] Answer: A) 24 cm

Solution: Diagonal = sgrt(6"2 + 8"2) = sqrt(100) = 10 cm. Triangle sides: 6, 8, 10. Perimeter = 6+8+10 = 24 cm.
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