taleemzone.com 1st Year Math - Exercise 8.2

EXERCISE 8.2 - BINOMIAL THEOREM

Complete Solutions
Question 1: Expand using binomial theorem

6

() 5-:2)
Step 1: Use binomial theorem: (a +b)" = 32" (")a" "b"

T

. Herea:%,b:—x%,nzﬁ

Step 2: Expand

Step 3: Calculate each term:

c =0 ()3

)
cr=L ()5 (-2) =65 (-&) =6 f =%
cr=2 Q)3 () =15 g5 A =15 5=
cr=3 R (-F) =205 (F) =20 () ==
cr=a()E) (R =157 R=15-5=9
e r=5 (O (&) (=32)=6-2.(—32) =96 L = 8
cr=6 () (%) = &

Answer: & — %+ -2+ 8 <% 13

(ii) (2a— )"

Step 1: a=2a,b=—-%,n="7

Step 2: Calculate each term:
o 7=0:(])(2a)" = 12847

e r=1:(1)(2a)8(—2) =7-64a’ - (—2) = —448a°x
o r=2:(3)(20)° (%) =21 -32a° - Z; = 6720%2
e r=3(})(20)" (—%) =35-16a - (—Z3 ) = —560a°
e r=4(])(20)* (%) = 35807 - 2 = 2802
o r=5:(])(20)% (—%) =21 4a? (—Z) = -3¢
e 1=6(5)(20) (%) =720 % = 14
1
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=t () () =5
7

Answer: 12847 — 4484z + 672a%2% — 560az® + 2802% _ 84z% | 142% a7

a® a

Step l:a=2,b=—-2,n=6

Step 2: Calculate each term:

s =0 ()5 =%
cr=L (-5 =-6%
cr=2 (5 (5)=15%
c r=3 ()% (~&)=20(-1) =20
cr=4 (i (R) =155
cr=s (5 (h) =6k
s =6 () (%) =%
Answer: % — 8 4 166® _9q 4 15¢% _ 6al 4 of

Question 2: Calculate using binomial theorem
(i) (0.97)

Step 1: 0.97 =1—10.03

()3 =1 — 3(0.03) + 3(0.03)2 — (0.03)°= 1 — 0.09 + 3(0.0009) — 0.000027= 1 — 0.09 + 0.0027 — 0.000027 = 0.912673

Answer: 0.912673
(ii) (2.02)*

Step 1: 2.02 =2+ 0.02

() = 2% + 4(2%)(0.02) + 6(22)(0.02)2 + 4(2)(0.02)% + (0.02) = 16 + 4(8)(0.02) + 6(4)(0.0004) + 8(0.000008) + 0.00000016= 1

Answer: 16.64966416
(iii) (9.98)*

Step 1: 9.98 = 10 — 0.02

()* = 10% — 4(10%)(0.02) + 6(102)(0.02)? — 4(10)(0.02)® + (0.02)"' = 10000 — 4(1000)(0.02) + 6(100)(0.0004) — 40(0.000008) +
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Answer: 9920.23968016
(iv) (2.1)°

Step 1: 2.1 =2+0.1

()5 =25 +5(24)(0.1) + 10(23)(0.1)% 4+ 10(2%)(0.1)3 + 5(2)(0.1)* + (0.1)5: 32 +5(16)(0.1) 4+ 10(8)(0.01) + 10(4)(0.001) + 10(t
Answer: 40.84101

Question 3: Expand and simplify

(i) (a+\@x)4+(a—\/§x>4

Step 1: Expand using binomial theorem

(a +V2x)* = a* + 40 (V2x) + 6a%(222) + 4a(2V223) 4 42'= a* + 4V 203z + 120222 + 8V 2a2® + 42 (a —V2z)t = a* — 4V
Step 2: Add

<a +V22)* 4 (a — V2x)* = 2a* + 24a%a> + 8z*

Answer: 2a* 4+ 240?22 + 824

6

(i) (2+v3)°+(2—V3)

Step 1: Using the pattern (a +b)" + (a —b)™ = 2[a" + (})a™ 2b* + (}})a" *b* + - ]
For n = 6:

=2 [26 + (g) 24(V3)2 + (i) 22(V3)* + (2) (\/§)6} = 2[64 + 15(16)(3) + 15(4)(9) + 1(27)]= 2[64 + 720 + 540 + 27] = 2[135

Answer: 2702

Question 4: Expand in ascending power of x

(i) (2+x—x2)"

Step 1: Write 2 4+ z — 2% = 2 + (z — 2?)

Step 2: Expand:
e 7=0:16
e r=1:4-8 (r—2?) = 32z — 3222
o 1=2:6-4-(z—2%)?2 =24(2% — 223 + 2*) = 2422 — 4823 + 242!
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e 1=23:4-2 (v —22)3 =8(2® — 32* + 325 — 25) = 82% — 242 4 242° — 82

e r=4:1-1-(r—2?)*=2%— 425+ 62° — 427 + 28

Step 3: Collect like terms:

e 20: 16

o 2l 32

o 2% —32+24=-8

o 23 —48 +8 = —40

e vt 24-244+1=1
o 2°:24—-4=20

o 20 —8+4+6=-2

e 2t —4

o« 28: 1

Answer: 16 + 32z — 822 — 4023 + z* + 202° — 226 — 427 + 28

4 T

Step 1: (xz))4 =3 (f) (—x + x2>
Step 2: Expand:
e r=0:1

o 7 =1:4(—zx + 2?) = —4z + 422

37

( ?)
o 7=2:6(—z+2%)? =6(2? — 22° + %) = 627 — 1223 + 62*
( 23 = 4(—a® + 3% — 32° + 25) = —423 + 120* — 122° + 42

e r=3:4(—xr+=x

o r=4: 1(—x+2?)* =2t — 425 + 625 — 427 + 28

Step 3: Collect like terms:

e 20: 1

o 7 —4

e 22:44+6=10

o 23 —12—-4=-16
e 2% 6+12+1=19
o 25 —12—-4=-16
e 25:446=10

o gt —4

o 2% 1

Answer: 1 — 4z + 1022 — 1622 + 192* — 162° + 1026 — 427 + 28

Summary Table

1st Year Math - Exercise 8.2

(ii) (1— X+x2)4

g i 323 15 20 60
1(i) i e

x x
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if) 128a7 — 448a%x + 672a%2? — 560az® + 2802% _ 84z> 4 14g0 a7

( a® a’
1(ii) or G M g By Gs g on
2(i) 0.912673
2(ii 16.64966416
2(iii) 9920.23968016
2(iv) 40.84101
3(1) 2a* + 24a’x? + 824
3(ii) 2702
4(i) 16 + 32z — 822 — 4023 + 2% + 202° — 22° — 427 4 28
4(ii) 1 — 4z + 1022 — 1623 + 19z* — 162° + 102° — 427 + 28

EXERCISE 8.2 - BINOMIAL THEOREM (Continued)

Question 5: Find the term involving specified power

n n—rpr
T = <T>a b

General Formula

(i) x* in (3 —2x)"

Step 1: General term:

r

1y = (D)oo = (s

Step 2: Need r =4

7
Ts = <4> 33(—2)%z? = 35 x 27 x 162* = 1512024

Answer: 15120z

(ii) x% in (x — %)13

Step 1: General term:

_ 13 13—r 73 T_ 13 _O\T . 13—r—2r _ 13 __9\r,.13-3r
Toa= (D)o (-5) = (7)o = (F) o

Step 2: Need 13 —3r =2 — 3r =11 — 7 = & (not an integer)
No term contains z?
Answer: No such term exists

(iii) a* in (2 —a)

Step 1: General term:
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o= ()(2) o= (e

Step 2: Need r =4

9 4
T, = (4) 95(—1)4atz > = 126 x 32025 = 4032
xo

Answer: 4032;—;1
(iv) y® in (x — \/§)11
Step 1: General term:

T, - (11)$11T(_\/§)T _ (11>(_1)Txuryr/2

r T

Step 2: Need 5 =3 = r=26

11
T, = ( 6 ) (—1)0259° = 4622°y>

Answer: 462z°y3
Question 6: Find the coefficient of specified term

. . 10
(i) x* in (x* — %)

Step 1: General term:

e (B8 - () (= () (3

Step 2: Need 20— 3r =3 - 3r=17 - r = % (not an integer)

No term contains z°

Answer: No such term exists

Step 1: General term:

T = <2r8> Co (—é) — (2:3) (—1)72%6-2r=" = (2:;) (—1)7a"6-3r

Step 2: Need 56 — 3r =7 — 3r =49 — r = 22 (not an integer)
No term contains z”

Answer: No such term exists

Question 7: Find 6" term in (x% — 2)

Step 1: 6" term means r =5
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10 3\° 243 243 61236 15309
T, = 25(——) =252 10-(— ):252-(——) 5o 5o 5
6 (5>(5”> 21 v 3247 32 )7 32 " g

_ 15309 .5
ST

Answer:
Question 8: Find term independent of x

10

(i) (x—3)

Step 1: General term:

10 2\" 10
T — 10—r (_7) — —N" 10—2r
r+1 ( r )1‘ T r ( ) T

Step 2: Need 10— 2r =0 —>r =25

T, = (15()) (—2)% = 252 x (—32) = —8064

Answer: -8064
10

(ii) (VX + 5%2)

Step 1: General term:

(10 o N (1IN T w0 5 (10\ 1 s0s
TM(T)W) (z2) =(})z= = =}) ="

Step 2:Need%:0—>10—5r:0—>r:2

Answer: %

(iif) (1+%3)° (1+ )"
Step 1: Expand each:

1\* 4 6 4 1
2\3 _ 2 4 6 —
<1+$> —1+3.’1? +3.’17 +x (14’?) _1+F+F+F+F

Step 2: Product terms independent of x:

e 1 x1=
e 322 x 4 =12
e 3zt x5 =18
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Step 3: Sum =1+12+18+4 =235
Answer: 35

Question 9: Determine the middle term

Step 1: n = 12 (even), so one middle term: r =

12
M (3-%)
=6
12 (1) [ 22\° 1 ot 25 231
T, = ) (=) =924 = T =924 2 = T0og6
7 (6)<x> ( 2) 26 26 64~ 16
.. 231
Answer: ﬁxfs
o 3 1,11
(if) (3x—3x)
Step 1: n =11 (odd), so two middle terms: r =5 and r = 6
For r =5 (6th term):
11\ (32\%/ 1\° 3020 1 3 1386 693
T, = ) (—=) =462 (o )= 462 S = =
6 (5)(2) ( 3x> 26 ( 35335) 64" 64 © 32"
For r =6 (7th term):
11\ 32\ 1\° S| 1 462 77
T — 2F) (=) =462 21— —462. =2 = __
’ (6)(2) ( 333) 25 3626 3-32z 96z 16z
Answer: —%x and 176—71
2n+1
(iii) (2x — 3=)
Step 1: n is odd (2n + 1), so two middle terms: r =n and r =n + 1
For r =n:

2n+1 n 13" 2n+1
Tn+1:( n )(2$)2"+1 (—*) =<

1
2n+1 n+1l | (_ )
2z n ) . 2ngn
For r=n+1:

2 1
<”+ )(—1)%:
n
1
T, = (Qn—i—

n+1 .
(21)2n 1= (n D) (—i> T (2 g (_¥>: 2n+ 1\ (1)1
n+ n+1 2z n+1 on+1ntl nt1 o
Answer: (2"n+1)(_1)n2x and (2n+1)(—1>"“

n+1 2z

Question 10: Show that (7)+(3)+ - +(J)=2"—1
Step 1: By binomial theorem:

(o= 0)-6)+ () )
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Step 2: Since () = 1:

Step 3: Therefore:

Therefore, the identity is proven

Summary Table

1st Year Math - Exercise 8.2

© © © 00 00 0o~ O O Ut Ut Ut Ut

1512024

No term exists
4032%;
4622°y3

No term exists
No term exists
15309 ,.5

8
-8064
45

4
35
231 .6

16
693

77
35 ¢ and 767

<2n+1)(_1>n2x Nod (2n+1) (=pnt?

n
Proven

n+1 2z
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