CREST

#CRESTInnovator

CREST Mathematics Olympiad (CMO)

Worksheet /-
7

Topic
Factorisation

f @crestolympiads info@crestolympiads.com @+91—98182-94134




Worksheet on Factorisation

1. Factorise the following: 121y?z? — 66xyz + 9x? = 9x + 33yz

O]

. (Bx - 1yz)(11yz - 3x + 3)
b. (3x-1yz)(11yz + 3x — 3)
(1Myz = 3x)(11yz — 3x + 3)
d. (MMyz-3x)(11yz + 3x — 3)

o

2. Evaluate (using factors): 4012 x 399 - 3993

632400
634400
636400
638400

oo oo

3. Which of the following options is equal to (x + 3)2 -(x- z)z?

oo oo
- O O O

2

4. Simplify the following expression:

CrEsT

169% + 132* + 2 x 132 % 149 + 2 x 169 x 149 + 149* + 2 x 132x 169
2001° - 1996° - 3 = 2001 x 1996 + 3 x 2001 = 1996°

1520
1620
1720
1820

ap oo

5. What is the quotient of the following expression?

(p* — 81)(p*+ 4p — 12) = (p* + 27 + 3p? + 9p)

O]

. (P=2)(p-3)(p+6)
b. (p+2)(p+3)(p—6)
(P=2)(p+3)(p-6)
- (P=2)(p+3)p+6)

oo
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Answer Key
1. c-(1yz-3x)(1M1yz - 3x + 3)

Explanation: 121y?z% - 66xyz + 9x? — 9x + 33yz

= [121y?z? - 66xyz + 9x?] + [33yz — 9X]

= [(11y2)? - 2(11yz)(3x) + (3x)2] + [3(11yz - 3x)] [Using a2 - 2ab + b2 = (a - b)?]
[(11yz = 3x)?] + [3(11yz - 3x)]

[(11yz = 3x)(11yz — 3x)] + [3(11yz - 3x)] [Using (a — b)?> = (a — b)(a - b)]
(11yz = 3x)[(11yz — 3x) + 3]

(1Myz = 3x)(11yz - 3x + 3)

2. d-638400

Explanation: 4012 x 399 — 3993

= 4012 x 399 — 399 x 3992

= 399 x (4012 - 399?)

399 x (401 + 399)(401 - 399) [By using: a? — b? = (a + b)(a — b)]
(400 - 1) % (800)(2) [399 can be written as (400 — 1)]

= (400 -1)x 1600

=1600 x 400 - 1600 x 1

= 640000 - 1600

= 638400

3. d-12

Explanation:

REST

g R,

3\? 3)\?2
(" ¥ 7) B (" B 7)
[By using identities:

(a +b)? = a + 2ab + b? and (a - b)? = a - 2ab + b?]

2 2
=[(x2+2xXxx%+%)]-[(x2—2xXx x%+% )l

9
=[x2+6+%]-[x2- 6+ L

9
=[x*+ 6 + %-X2—6+ X2

=[x2-x2+6+6+%2-%]

=12
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4. b-1620

Explanation:

1692 + 1322 + 2 x 132 x 149 + 2 x 169 x 149 + 1492 + 2 x 132 x 169
20013 - 19963—- 3 x 20012x 1996 + 3 x 2001 x 19962

1692+ 1322+ 1492+ 2 x 132 x 169 + 2 x 132 x 149 + 2 x 149 x 169
20013 - 19963 - 3 x 20012 x 1996 + 3 x 2001 x 19962

[Using a2 + b? + c? + 2ab + 2bc + 2ca = (a + b + ¢)? and
a® - b®- 3a2b + 3ab2 =(a - b)®]

_ (169 + 132 + 149)2
~ (2001 - 1996)3

_ (4500
G

_ 450 x 450
T 5x5x5

=1620

5. a-(p-2)p-3)(p+6)

Explanation:

(p*- 81)(p2+ 4p — 12) + (p3+ 27 + 3p2+ 9p) CB/E_ST
Ailgose B e,
(p®-81)(p*+4p - 12)
p*+ 3p*+9p + 27

_ [p*)*~ (971 [p?+ 6p —2p —12]
P(P+3)+ 9(p+3)

[Using a® — b* = (a + b)(a - b), middle term
factorisation and factorisation using commeon factor]

_ [(p?+9)(p?-9)] [p(p *+ 6) — 2(p + 6)]
- PP (p+3)+ 9(p+3)

_ [(p?+9) {(p)2- BFNIp+6) (P-2)]
- (p+3)(p*+9)

_ (P?+9)(p +3)(p-3) (P *+6)(P—2)

- (p* +9)(p + 3)

[Using a* = b* = (a + b)(a = b)]

=(P-2)(p-3)(p+6)

More Questions Coming Soon — Keep Learning!
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