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77 In the expansion of (2x+k)° the coefficients of x and x*are equal.

Binomial theorem - Solutions Main Menu What s the value of k7
(A) 5 (B) 6
73 Whaf is the sixth term in the expansion of (2x-3y)°’? : © 11 ®) 12
(A) °Cyx28x(=3)’x"y? o ,
(B) °C,x2°x(-3)'x’y* 78 Inthe expansion (1+x+kx?)° the coefficient of x? is zero. What is the value of k?
(©) °Cox2*x(-3yx'y’ A -4 ® -1
e 1 D) 4

D) °Cx2’x(-3)5x’y°

79 What is the coefficient of x° in the expansion of (1-3x+2x*)(1—2x)*?

. . 2
74 What is the term independent of x in the expansion of (x” —;)9 A) =792 (B) 720
@ 'C(2 (C)y 120 (D) 312
(=
‘ZXB) C (-2 80 Whét is the greatest coefficient in the expansion of (5+2x)"??
© Gy (&) C,x5°x2 (B) "C,x5*x2"
@) G2 ©) "C x5 x2° D) "C,x5°x2°

. ] 1 12 : . S . "o n n 2 n n
75 What is the coefficient of x* in the expansion of (Zxa__j 9 81 Consider the binomial expansion (1+x)” =14"Cx+"C,x" +...+ "C,x".

x Which of the following expressions is correct? '
(A) -"Cx2* , (A) "C,42"C,+..4n"C, =n2""
®) "Bcyx2! ’ ®) "C +2"C,+..+n"C, =n2""
(C) "Cyx2° © "CH+"CyH.+"C, =2
® -"Cx2’ ) "C4"C, +ot "C, =2
. . , 1 2 82 Consider the binomial expansion
76 What is the coefficient of x™° in the expansion of | 2x —; ? ()2 =2 Coxt n Coxt n szz s Cp i+ n C, "
(A) —*C, x2* Which of the following expressions is correct?
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. C n . n2n-2 (27’1)!

(B) _20C16X25 . ‘ (A) ; Cr =2 +2(n!)2

(© -PC,x2" ] pr
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Binomial theorem

Main Menu

Solution

Criteria

73

Ty = "Cy(2) (-3y)’
=°Cx 2 % x"(-3)°y°
=90, x 2" x (=3)°x*y’

1 Mark: C

74

1= 00 (<2
X

— QCrxlezr(_z)r x~r

— 9C,- (_z)erS—Sr
Term independent of x
18-3r=0

r=6

T, = 9C6 (_2)6 (IBH6 _ 9C5 (_2)6

1 Mark: B

75

T, = 12Cr (x> (__1_)
X

_ 12Cr X 12T o (1) x 63

- 12Cr w212 (1) x 364
Term with a coefficient of x*
36-4r=8

4r =28

r=17
Té — 12(:7 x 212—7 % (_1)7 v x36—4x7
=20, x 2% xx*

Coefficient of x* is ~"°C, x 2’

xx™"

1 Mark: D

Mathematical induction Main Menu
Solution Criteria
Step 2: Assume the result true for n=4%
8 | 2 h32est s 4 k1) =§k(2k+1)(2k—1) I Mark: B
" r2 12 22 nl
e T
S @r-DEr+1) 1x3 3x5 2n-1)(2n+1)
Step 1: To prove the statement true for n=1
69 21 . 1 Mark: A
ras=——=l  pug-1@_1
1x3 3 2(3) 3
Result is true for n=1
Step 2: Assume the result true for n=k
2 2 2 2 2k
— e =
I1x2 2x3 3x4 kx(k+1) k+1
To prove the result is true for n=k+1
70 'i+—2—+~—2—+ +< 2 + 2 2k 1 Mark: C
1x2 2x3 3x4 " kx(k+D) (k+Dk+2) (k+2) ark:
LHS=Z 4 24ty 42, 2
Ix2 2x3 3x4 kx(k+1)  (k+Dk+2)
2k, 2
k+1 (B+D)(k+2)
LHS =3 1
‘ =32k+2_1
=3%x3" 1
=BP+Dx3 -1
71 =72P+9~1 1 Mark: D
=72P+8
=8(9P+1)
=80 = RHS
Line 4 contains the error
LHS =(k+1) +(k+2)* +(k+3)’
=9P (k) +(k+3) from (1)
_op_13 WX '
7 =9P - +(k+3)(k* +6k+9) { Mark: D
=9P— I+ + 6k + 9%k +3k> +18k +27
=(P+k*+3k+3)
=90 = RHS

22

76

T, = °C,Qx*) (—%
X

— ZOCr x 220—r X (_l)r % x40—2r X x—r

0 — =
2 C %2207 o (-1 w103

Term with a coefficient of x~°
40~3r=-5
3r =45
r=15
1
=20 %2 xx”

Coefficient of x* is —2°Cls X 2%

T5 :_ZOCI15 X220—15 X (_1)15 % x40~3x15

1 Mark: D

23
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77

6Cyx (2x)! x &° =12k5x
8¢, x (2x)2 x k* = 60k*x?

Therefore 12k° = 60k*
k=5

1 Mark: A

78

A+ x+h?) =1+°Clx+ k) + °Cy (x4 k) + ..
=149+ 9k +36(x” + 2k’ + £2x* )+ ..
Therefore 9k +36=0
k=—4

1 Mark: A

79

(13 +2x°)(1 - 2x)°
= (1-3x+2x")[1+ °C, (-2x) + °C(-2x)*
80, (=2x)° + 5C, (—2x)" + °C, (=2x) + °C5(—2x)°]
The terms for x°
5C,(~2x)° — 3% °C, (~2x)* + 25" x °Cy (—2x)°) = ~792x°

1 Mark: A

82

d+x)™

- 2"C0x + 211C1x+ 2nC2x2 o+ 2/14|C2"_]xn + Zlncznxn

Substitute x =1

(2)211 — ZnCvu + 2"C1 + 2nC2 FR— 2"C"...+ 2"71C2,,~1 +>2nc

2n
=2"Cy +2C,+27"C, +...+ 7"C, (since "C, ="C,_,
=27Cy +2°"C, +27'C, +...+27'C, - "C,

22n + 2"C,, =72x Z 2"C,»

n

r=0

Z ZnC: - 22" + 2"Cn — 22:%] + (2}1)' _ 22n—l + (2’1)'

r=0

2 2nlnl T 2(nl)

)

1 Mark: C

80

T = 12Cr O (Zx)r

r T

— IZCr (5)12—r x 2r x xr
T I2Cr (5)12-:— x 2r % xr

rel
Tr - |2Cr_l (5)13—r T
13-r)x2
rx5
_26-2r
-
Greatest coefficient: 26 —2r > 5r

T =C, (5% (2x)
— 12(':'""1 (5)13—r % 2r—l X xr-l

Ratio of terms =

r53§

Greatest coefficient when » =3

T, = %C, x5 x2* x x* hence greatest coefficient is *C;x 5”2’

1 Mark: A

81

Differentiate both sides of the identity

nl+x)"" ="C +2"Cox+. 4 n"Cx"

Substitute x=1
(D ="C +2"Cyl 4.+ n"C 1
n2" ="C, +2"C, +..+1n"C,

"C+2"Cy +otn"C, = 12"

1 Mark: A
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