Binomial theorem Vs Trinomial Theorem
Yue Kwok Choy

2 and x3 inthe trinomial expansion of (1 + kx + 2x2)1% are 425

and 3780 respectively. Find the value of k and the coefficients of x*.

The coefficients of x

Method 1 (Use Binomial Theorem twice)

(1 + kx + 2x?)1° = [1 + (kx + 2x?)]*°

=1+ 10(kx+ 2 2)+10X9(kx+2 2)2+10><9X8(kx+2 2)3
- X 2 X 3x2x1 X
10Xx9x%x8x7

(kx + 2x2)% + -

+ 4x3x%x2x%x1
=1+ 10(kx + 2x?) + 45[kx? + 2(kx) (2x?) + 4x*] + 120[(kx)® + 3(kx)?(2x?) + ---]

+ 210[(kx)* + -+ ] + -+
=1+ 10(kx+2x%) +45(k?x?2 +4kx3 +4x*) +120(k3 x3 + 6k? x* +---) + 210( k* x*+..)
=1+ (10kx + 20 x?) + (45 k*x* + 180 kx* + 180 x*) + (120 k® x* + 720 k* x*+..)

+ (210 k* x*+..) + -

Coefficient of x? = 20 + 45 k? = 425
Coefficient of x> = 180k + 120 k3 = 3780

Solving, we get k =3
The coefficients of x*= 180 + 720 k? + 210 k* = 180 + 720 (32) + 210 (3*) = 23670

Method 2 (Use Binomial Theorem twice)

(1 + kx + 2x?2)1° = [(1 + kx) + 2x?]*°

= (1 +kx)'% +10(1 + kx)°(2x?) + 45(1 + kx)8(2x?)? + ---

=(1+10kx+45k?®x?>+120k3x3 + 210 k* x* + --+)
+10(1+9kx+36k?®x%+84k3x3+--)(2x®) + (1 + ---)(4x*) + -

Coefficient of x? = 20 + 45 p? = 425
Coefficient of x> = 180k + 120 k3 = 3780

Solving, we get k =3
The coefficients of x*= 180 + 720 k? + 210 k* = 180 + 720 (32) + 210 (3*%) = 23670



Method 3 (Trinomial method)

Term of x? = ( 10 )(1)8(kx)2(2xz)° + (91001

8,2,0 )(1)"(kx)°(2x2)1 = 425x?

10! | 5 10! _ ,
sz T oo (2) = 425 = 20 + 45 k* = 425

Term of x° = (71300) (1)7 (kx)3 (2x2)° + (81101) (18 (k)L (2x2)! = 3780%°

19 13+ 1% (oK) = 3780 = 180 k + 120 k3 = 3780
7!1310! 811!1!

Solving, we get k = 3,

(14 3x+2x3)10 = (1 +x)°1 + 2x)1°
=(1+10x+45x%+120x3 + 210 x*+..)(1 + 20 x + 180 x® + 960 x> + 3360 x*+..)

The coefficients of x*

=(1)(3360) + (10)(960) + (45)(180) + (120)(20) + (210)(1) = 23670

(Alternatively)

The term of x*

_ _1o! 8 094232 10! 7 2(942\1 10! 6 479,210 _ 4
= Som (1)°(3x)°(2x*) +—7!2!1! (1)7(3x)“(2x*) +—6!4!0! (1)°(3Bx)*(2x%)° = 23670 x

The coefficients of x*= 23670



