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"Things to IPemember
When n is a positive integer :
01.(a+ %"= a" + "Ca" 'x + "C,a" 2 x? 4 weeeee + 1Ca" X" 4 eeeeeen +x" [t ="Ca" Ty
02.(1+X)"= 1 + "Cx + "Cyx> + cvvenee +OC X" A e +x" [t, ="Cx"]
03.(a—x)"'= a" — IlClan_lx + nCzan_zx2 — ceeeens +(—=D" x"
04.(1-x)"= 1 — "Cx + "Cpx® — cveeee e (=D X"
05. Middle Term of (1 + x)" :
n—1 n+1
(a) whennis even M.T. = nCn/zxn/2 (b) whennisodd M.T.="C,_, x 2 and "C, , x ?

2 2
06. Greatest Co-efficient of (a + x)" or (1 + x)"

(a) whenniseven G.C. = (% + lj th i.e., middle term’s co-efficient.

n—1

(b) whennisodd G.C. = ( + lj th or (HT—H + lj th term has the greatest co-efficient, both being equal.

tr+1 . n—1‘+1 X

07. Greatest Term of (a + x)n when x, a > 0.

t, N r a
t,,, >=<t,accordingasr <= > :i;x.
08. Properties : (a) Cj + C; + C, ---eee +C, =2" (b) C, +C, +Cyeveeee +C, =2"-1.
(€) Cy+Cy+Cyrreeme = C, +Cy + Cyg +ereres 1

Infinite Binomial
09. Expansion for any value of n (n = a positive integer)
(a) if a’> x> then (a+x)' = a"+ nClan_lx + IlCzan_zx2 4 oceennes 00

(b) if a’ <x° then (a+x) = x + rlClxn_la + nszn_za2

10. Deduction : n = a positive integer [— 1 <x<1 orlxl<1]
@ (1 +x)" = 1+"Cx+"Cyx? + "Cyx> Hoeeees 00 () (1 —%)"=1-"Cx+"Cox* = "Cyx> 4 revee: 00
For : — n = a positive integer

© (1 —x) "= 1— "Cx+"Cyx? —"Cyx’ 4ereees 00 (@) (1 — %) "= 14+ "Cx+"Cox? +"Cyx> Fereeres 00

11. Important Results : when — 1 <x<1

@ (14X =1 XL X X 4 e 50 @) (1—%) 2= 142X 435+ 4 + coveen 0
(b) (l—x)_1:1+x+x2+x3+ ------- 00 (e) (1+x)_3:1—3x+6x2—10x3+ ------- o0
© (14+%) 2=1—2x+3x> — 45" + woeree. %0 ) (1 =% " =1+3x+ 6x" + 10x° + +ooere- %0
-1 . 3.
(@ (1—x%) 2= 1+1X2+£X4+£X6+ ....... 00
2 2.4 2.4.6
Sum - HS
9
01. Obtain the term free from x in the expansion (ZX + 3%} H-88,78,Taki,SCH-88,Joy-89,Rah-86
X
1 10
02. Find the co-efficient of x in (1 — 2%° + 3x5) (1 + —j H-79,Ashu-83,Jaga-84,PBh-85,Taki,Xav-86,PBh-88
X
03.If — 1 <x < 1, prove that H-02,85,79,Xav,SPt-87,Jaga-84,Ashu-83
(14 X+ XA X A+ e 00) (1 + 2X + 3%° + 4% + +evees oo):%(l.2+2.3x+3.4x2+ ------- %)
04. Find the co-efficient of X' in the expansion (11+—X)2 H-80,SCh-83
— X

05. Find the co-efficient of x'® in the expansion x'© x- 2)10. H-81,SCh-86,Taki-87
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06. Given that (1-x)"= C; — C;x + C,x* — C3x° + cevueee +(=D" Cx" + eeeeee +(=D" x"; show that
C, +2C, +3C5 -eeeee +nC, = n2" L J-82, H-83,81,Viv,Rah-88,Jaga,SCh-86,Beth-85,Hare-83

07. Find the first three terms in the expansion of (2 4 3x) 3 and state the condition of validity of the expansion.
H-81,Belur-88,87,Rah-86

08. Write down the first four terms in the infinite series expansion of (1 + x)l/ in ascending powers of x and state the

condition of validity of the expansion. H-82,Xav-87,Viv-88
9
2
09. Find the term independent of x in the expansion of [3% — %J J-84, H-90,82,City-87,SPt-88,Nar,SCh-86,Ashu-83
X
10. Prove that the co-efficient of the middle term in the expansion of (1 + x) 2 equal to the sum of the co-
efficients of the two middle terms in the expansion of (1 + x) 1 H-84,82
2 4
11. Find the middle term in the expansion of [X? + —3J H-83,Rah-87,Xav-86,85,83,Ashu-85,Joy-83
X
12. If in the expansion of (1 + x) 32, the co-efficient of the (3r 4 1)th termbe equal to the co-efficient of the (r 4+ 5)th
term, show that the value of ris 7. J-75,H-83, Uttar,Jaga-86,AV-83
_1
13. If Ixl< %, find the co-efficient of x" in the expansion of (1 — 2x) 2 H-83

q
14. Which term in the expansion of (1 + x)P (1 + lj is independent of x, where p and q are positive integers ?
X

What is the value of the term ? H-89,84,Bally,Mitra-88,Hindu-86, Hare-85

15. If nis a positive integer and | x | < 1, show that the co-efficient of the nth term in the expansion of (1 —x) " is

twice the co-efficient of the (n — 1)th term. H-84,Xav-85

16. If (1 +x)"= C, +Cx + sz2 + ceecenee + C,x", prove that Cy +2C, +3C, + seeeeee + (@ +1DC,
=m+2)2"" ", H-85,Joy-89,City-88,Rah-86,SCh-85

8
17. Find the co-efficient of x 2 in the expansion of (3x — ZJ . H-86,Viv-86,Nar,Bally-83
X

. . . . -2. . 1 . .
18. Write down the first four terms in the expansion of (2 + x) %in ascending power of —, stating the condition of
X

validity of the expansion. H-86
19. Use binomial theorem to show that if n > 2 is an integer, then 11" — 10n — 1 is divisible by 100. H-86, PBh-88
19a. Use binomial theorem to show that if n > 2 is an integer, then 322 _gn—9is divisible by 64. IT-77, HS-96
20. Use binomial theorem to calculate (1-02)8 correct to two places of decimals. HS-87, Ashu-85
20
21. Examine whether there is any term containing x in the expansion of (ZXZ — lj . HS-87
X
22. If y=2x+ 3x° =+ 4x° 4 eeeeees oo for IxI< 1,1yl < 1, find the first three terms in the expansion of X in a series of
ascending powers of y. HS-87, AV-83
23. If (1+x)"= Cy+ Cx + Cyx>+ weeeee + C,x", show that
[2n
CoCph +CC _ +C,C  _yt eeeeees +C,Cp = —> H-88
(In)
24. The condition of validity of the expansion being assumed to be satisfied, find the fifth term in the expansion of
_1
(1 —2x) 2 in ascending powers of x. [give your answer in the simplified form)]. J-84,H-88,Nar-85
25. Express the series 2 + > + 5'72 + 5.7 39 S RALERLLE to oo in the form of a binomial expansion and hence find its
2.3 [3.3°  [4.3
value. J-80, SCh-85

26. Find the numerically greatest term (or terms) in the expansion of (2 — ?)x)13 when x = 12
PBh,Belur,Uttar-88 PBh-87, SCh-86

27. I (1+%)"= Cy + Cx + Cpx’ 4 oeeens +C,x", prove that

Cy 4+ 3C; +5C, + weveeee +(@n+DC, = (n+ 1)2" Taki-87,85, Viv-83
28. If lal<1land |bl< 1, then find the sum of the series :

T+ +ab+(4+atadd’+0+ata 4a)h 4o
2ac + b(a + ¢)
b% — ac '

29. The successive co-efficients in the expansion of (1 + x)n is a, b, ¢, show that n=
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Sum - HP

01. If in the expansion of (1 + ax + 2)(2)6 the co-efficients of x“and x'' be 27 and — 192 respectively, then prove

that a=— 1. J-66
2 3
02. Sum to infinity : 1+ l[EJ + 12[2] + 122[2] + eeneee 00 J-66,Joy-86
213 2 413 2 4 6\3
2
03. Sum to infinity : 1 + E- 1 + ﬂ 1 4 e 00 J-68,Taki-88,Nar-87
2 2.4 4 2.4.6 | 4

C C C n+1
04. If (1+x)"= C, +Cxx +C2x2+ ------- + C,x", show that =2 4 L4 24 . ..... + Cn _ 2 !

1 2 3 n+1 n+1

H-98,95, J-82,69, I-75, SPt-06,Bally, Kanai-88,Hind,PBh-87Joy-86,Hind,City-85,Nar,SCh-83
04(a). If (1 +x)"= Cy+ Cx + Cox* 4 ovveee +C,x", show that
1

c, ¢ C
A = S PP , SPt-01
1 2 3 n+1 n+1

Pn +1 _ (n+ 1)"
B, I
J-70, Mitra-88,Nar-86,PBh-85,Hooghly-84,Taki-83
06. In the expansion of (1 + x)n, if the numerical co-efficients of any four consecutive terms be a,, a,, as, ay, then

05. If P, be the product of all the co-efficients in the expansion of (1 + x)", then prove that

2
prove that u . + % . J-71, I-75
a+ta, azt+a, a,+a;
07. If ¢ be such a number that ¢* can be neglected in comparison with l4, then show that
2
Lol —ag 3 J-4, PBh-87,83
[+c l—c 41
5% 12
08. Find the index of the power of x in the greatest co-efficient in the expansion of (2 + 7} J-76
09. If y=3x+ 6x° + 10X 4 weveees oo then prove that x = I 12°4 y2 + 1.34.7 y3 —eeeeee to oo J-85
322 PR3
10. If (14+x)"= Cy+ C;x + Cyx? + wweeee + C,x", show that
n
(Co+ C)(Cy + C,)(Cy + C3) wenene (Coy + cn) - %clczc3 ....... C, J-86, Nar-88,87,Hind-84
11. Sum to infinity : 1 + L3 + 1.3.5 0 [1] Nar-86
4 4.6 4.6.8
12. I X =1 +a+a> +eeeeereens toocand y=1+b+ b o ereereenes to oo , where a and b are proper fractions,
then the value of z = 1 + ab + a° bo«-rsevsees to 0o is givenby (i) —2 (i) —
Xx+y+1 x+y—1
(i) —>—  (iv) —>—. Bri, Hindu-87,83
x—y+1 x—y—1

13. If n be a positive integer, and if the third, fourth, fifth and sixth terms in the expansion of (x + p)n be a,b,c,d

b2 — ac _S_a

respectively, prove that —— = . Hindu-88,86
P > P 2 —bd 3¢
2n —1
14, If (14 %)" = Cy+ Cyx + Cox? + wwveeee + Cx" show that €%+ 2C,% + 3C,% + eveeee +—n(52::J=====3 J-90
(In—1)
e 1 1.3 1.3.5 . .
15. Sum to infinity : 1+ -+ — + + e o0 [\/E ] J-07,H-89,69,67,Mitra-88,City-86,SCh-85,83
4 4.8 4.8.12
16. If (1 +x)"= Cy+Cx+ C2X2+ ------- + C,x", prove that
C, —2C, +3C;— ceunnne +(=D"""n.C, =0. H-72,Moulana-88, SCh-86
17. Ify:X+X2+2X3—|— ........... +Axn+1+ ........... ,provethatyz—y+xz0
[n|n+1
f— n e Ve e [/ ooccene f—
18. Show that the middle term of the expansion (1 — x)zn is (=D -1.3.5 Iz (2n D-Z“ -x" H-89,Vidyasagar-85
n
19. Sum to infinity : 1+ 1 + 14 + 1-4.7 4 oceeeees o0 [%/E ] SPt-87,84, Xav,Jaga-86

6 6.12 6.12.18



mabara; 10 — Bi Theorem : Page-4 2472-7147, 94330-83550

o 10 10.16 10.16.22 .
20. Sumtoinfinity: 14+ — 4+ —— + ————— 4 ..eee. 33/9 ] Hind-87, Rah-86
um o ity st s T oagy T (3391

21. Sum to infinity : l+i+£+ 4.5-6
6 6.9 6.9.12

TN 00 {%} Narendranath-83

22. Show that /2 = U 1+ Lz + 2% + g% oeeenens 00 Hind-83
5 10© 1.2 10" 1.2.3 10
2 3 4 y
23. If y=Xx—X 4+ X =X Freeeeeenees oo when —1<x<1, provethatX:l— Bally-83
-y
24. Find the co-efficient of x" in the expansion of X SPt-86,StL-88

(1—2x)(1—3x)

25. If 3 consecutive co-efficients in the expnsion of (1 + x)n be 66, 220, 495, find the value of n. [12] PBh-87,StL-88
2 3

2. Show that [~ — 14 |- X4 2] X |2 X | Hind-88,86
—X I+ x 2 [I1+x 2 I1+x
J Ja+x)?
27. If x is so small that x> and higher power of x may be neglected, show that tx+yd+x) =1- % . J-T3

1+ x +1+x
28. Show that (x — 1)2 isafactorof x"—nx +n— 1.

n
29. Find the term independent of x in the expansion of (1 + x)™ (1 — lj , where m and n are positive integers ?
X

Sum-TP
01. If CO, C,. C,, C3, ------- C 5 are the binomial co-efficients in the expansion of (1 + X)IS, prove that
C C C C
L4222 43,2 ... +15.=15 = 120. SPt-02, 1-61,Xav-85,Uttar-88
Co G G Ciy
02. Evaluate (0° 99)15 correct to four places of decimals. I-64,Xav-88 [T-02]
\/3 10
03. Find the term independent of x in the expansion of L\/é + 2—2j 1-65, Xav-88 [T-04]
X
04. If the co-efficients of (2r + 4)th, (r — 2)th terms in the expansion of (1 + x)18 are equal, find r. 1-64, Law-88 [T-05]
20
05. Find the value of greatest term in the expansion of V3 [1 + %} 1-65, PBh-88 [T-06]
06. If (1 + x)15 = C,+Cx+ sz2 + eeeeees + Clsx15 , find the value of
Cp 2G5 +3C, eneeee +14C;5 [212993] 166 [T-07]
07. If the co-efficients of 2nd, 3rd and 4th terms in the expansion of (1 + x)2n are in A.P.
show that 2n” — 9n +7=0. J-07,1-68,Law-87 [T-09]
9
08. Find the term independent of x in the expansion of (1 4 x + XZ) (%xz + SLJ 1-62, Hind-87 [T-12]
X
09. It Cj, C, C,, Cy, eeneeee C, be the co-efficients in the expansion of (1 + X)n, prove that
@ Co'+ G Gyl enees + Gy’ = @2 H-00,97, 1-73, Vidya-85 [T-14]
(In)
[2n .
(b) COCr + Clcr+1 + CZCr+2 + ececens + CnCn—r = m |'74, Belur'87,86, Hind-83 [T'14]
50 50 50 . 50
10. Show that the larger of (99)" + (100) ™ and (101)™ is (101) 1-82 [T-19]
11. Show that the sum of the co-efficients of the polynomial (1 + x — 3)(2)2143 is (—1). 1-82 [T-19]
2 1y
12. Find the term independent of x in (1 + x) [x - —j [70] [K-41]
X

(=)™, [K-42]

n!

2n
1 o135 2n —1)
is
X

13. Show that the middle term in the expansion of [x —-—

| Giving xerox of these sums is strictly prohibited |




