DAILY PRACTICE MATHEMATICS
PROBLEMS SOLUTIONS DPP/CM08

1. () 101 =99)*° = (100+1)*" = (100-1)>"
= SR HOGT 3 MO0 4 ook P (100)]
> 2.9, . 100)* =2x50100)* = (100)*°
= 101)°° > (99)°° +100)*° = y>x=x<y.
2.  (c) Putting the value of C, C,, C,....., we get
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The term independent of x in above
=%Cy +7Cy(-2)+ *C4.'Cy =1-12+6=-5
(c) ¥ x®and higher powers of x may be neglected

(l+x); —[l - ;]3

1
(1-x)?

31
-1 P , 2
=(1-x)2 [1+£x+2 2x2]— (43X 32
27 2! 2 21 4

13
= 1+£+2 2x2 _3x2 =_—3x2
2 2! & 8

(as x* and higher powers of x can be neglected)
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r=0
=[2-x) + (2x-3)]*
=(x—-1)>*
=1 -x)*
=C,-"C, x ....... —0C,. x¥ + ........
Coefficient of x** is —*°C,,
(d a,+a,ta,*...=2"anda,+a,+a,+..=2""

a, = "C_ = the greatest coefficient, being the middle coefficient
a, 3="C,_;= 2nC2n—(n—3) =%C,;=a

n+3

(c) The number of selection = coefficient of x® in

A+x+x+ .. +x)Q+x+x*+ ... +x%). (1 +x)®
942
= coefficient of x® in (=t )2 (1+x)8

(1-x)



= coefficient of x*in (1 +x)%in (1 +x%) (1 —x)™
= coefficient of x® in
(°C, + 8Cx + 8Cx* + ..... + 8Cxx®)
X(1+2x+3x2+4x3+ ...+ 9% +...)
=9.%C,+8-°C,+7.%C, +.... + 1. 5,
=C,+2C,+3C,+...+9C, [C=5C]
Now Cx+Cx*+ ...+ Cx’=x (1 + x)°
Differentiating with respect to x, we get
C,+2Cx+3Cx*+....9Cx® = (1 + x)® + 8x (1 + x)’
Putting x = 1, we get C, + 2C, + 3C, +..... + 9C,
=28+8.27.=27(2+8)=10.2".
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(b) —2x% +1-y24% -1
\/2x2+1+\/2x2—1

given expression

= (V2x2 +1442x% =1)0 + (2% +1=2x2 =1)°
we know that,
(a+5)® +(a—B)° =2[4® +°Csa"t” +°Cub* +9C8%]

A2 1422 =10 + (V22 +1 4252 —1)°
=2[(2x2 +1)° +15(2x% + 1) (2x* - 1)

+152x% +1)(2x% =) +(2x% =1)*]
Which is a polynomial of degree 6.
(@) To find
30(:80(:10 B SOC%O C11 + %0 Cgoclz — et 30(:280(:30
We know that
(1 + X)30 — BOCO + 30C1X + 30C2X2

+ o+ 0C, X0 + .. 30C, XY (1)
(x — 1)30 — 30C0x30 _ 30C1X29 T 30C10X20

30 19 30 18 30 0
—PC ;X7 + PCLx"° +.... PCyx ...(2)

Multiplying eq" (1) and (2) and equating the coefficients of x*° on both
sides, we get



10.

11.

30C10 - 30C80 Cio— 30 Ci’OCn + 30C§0C1z_ et 30C2030C30
Req. value is *C,,
(c) Let the consecutive coefficient of
(1+x)"are "C_,"C,"C,,,
From the given condition,

"C_;: "C.:"C,,,=6:33:110
Now "C, _:"C,=6:33
n! ><r!(n—r)!_i
(r-D! (n—-r+1)! n! 33
T _2  {ir=2n-2r+2
n—r+1 11
2n—13r+2=0
and"C.: "C_,,=33:110
n! ><(r+1)!(n—r—1)! 335 3
rl(n—r)! n! 110 10
D _3  3h_13r-10=0
n—r 10

Solving (i) & (ii), we getn = 12
(d) 7., in the expansion

1 11 1Y
CUC2+— :llcr(ax2)”—‘?‘ =i
bx bx

— llcj (a)l l—f‘(b) —r(x)22—2r—r
For the coefficient of x’, we have
22—-3r=7 r=5

Coefficient of x” = le ( a)6 (b) 5

Again T, in the expansion

| 11 1 r

11 2511=r
ax————| = C.(ax") [——]
[ bxz} ' be

— llC', (Cl)l | —»‘“(_1)." X (b)—.“ (x)—Zr (.)C)l |
For the coefficient of x7, we have

(i)

()



11-3r=-7 3r=18 r=6
Coefficient of ~7 =!l¢, 4° x1x (b)~°
Coefficient of x” = Coefficient of x”
IICS (@8 (b)5 = 11C6 > x (b)™ ab = 1.
12. (d) We have
S =L+ (Ca+C )+ (Cg+Ci +C5 )+
o I Tt )
=(Cy +Cyy +...n+1 times) + (C; +C; +....n times)
(Cy +Cy +.... n—Itimes) +...+ (C,_;+C,_)+C,
= (n+1DCo+nCi +{n=1DCs +ucit2C; 4 +C,
= G+ 20 1305wt a0, L. =0C,.]
General Term T, =(r+1)C,

T,y =r"C,+"C, =n.""IC,_;+"C,

F

n
A8 = ZOT,.H =a[" Gy £ L™ g ]
"u"':

+["Cy +"Cy +.....+"C, ]
= n 2" 2% = (n+2)2"
13. (@) (1+x)y"=4C,+*C,x+*C,x* +""C,x’
..... +41C X"

un

Put x = 1 and x = — 1, then adding.
il =4C +4C, +C, + ... +7C, .. (i)
Now put, x =i
(1 +i)y"=4C,+4C,i —*"C,—*"C,i + "C, + ........ +4C,
Compare real and imaginary part, we get
D" (2" =*C,—*"C, + *"C,—*"C; + .... + *"C,, ... (ii)

Adding (i) and (ii), we get

= 4nc0 + 4nC4 + .+ 4nc4n — (_1)n (2)2n—1 + 24n—2



14. (d) We know that, (1 + x)* =*C, + *°Cx + *C, x*+ ......
..... 20C,, X%
Putx =1, (0)=%C,-2C, +*C,-2C, + .....+ °C,, - °C,, ....
= 0=2[*C, - *C, + *°C, - 2°C, + ..... - ®C,] + *C,,
= 20C10 = Z[ZOC 20C + 20C 20C + .. _ 20C9 + 20C10]
1
= 20C0 _ 20C1 + zoc2 _ zoc3 + .+ 20C10 = : 20C10

15. (¢) We have, 7'® =7 (49)51 7 (50 — 1)
=7 (50° — 51C 5050 + 51C 504 — ...~ 1)
=7 (50°! —>!C, 50°° + >!C, 50% — ) 7+18-18
=7 (50°* —>'C, 50°° + >'C, 50* — ...) — 25 + 18
=k + 18 (say) where k is divisible by 25,
". remainder is 18.
1 1 1 1

6. (@ (_a P, [ 2 p=(a+tx)2 (a=x)2
at+x a—X a a

2
[-:x<< a, .-.§<<l} = 2+3,X_
4 2

17. (b) We have,
2]'+2 HC 2]‘+2 1 nc

YA (r+2) r42 1+l
_ 2r+2 I n+]
r+2 n+l 4l

— 2r+2 I n+1
- . Cr+l
n+l (r+2



:2r+2 l n+2
n+l n+2

T+ 2

Puttingr=0, 1, 2, ...... , 1 and adding we get,
The given expression

:( H)l( ) {22 .n*2C, + 23 . ""2Cy +. A 202 0 2C L L)
n n
1
= 1+2)+2_n+2C _ D n+2C
(m+1)(n+2) i ) 0 i

_ 32 om+2)-1_ 3" -2n-5
M+)(+2) (n+1)(n+2)
18. (b) (1-9x +20x*)"=[(1-4x) (1-5x)]"
~ 1[(1—4x)—(1—5x)] 1

(1—4x).(1-5x) - < [(1-5x)"—(1-4x)"]

X

% [G-4)x+(5?-4) x>+ (53— 4) x3

.. coeff. of x» =51 —4n*1
19. (b) From the given condition, replacing a by ai and — ai respectively,
we get
(x+ai) =Ty Ty + Ty —....) +i(T} =T +T5 —....) cooeenees (1)

and (x—ai)" =(Ty =Ty + Ty =) =i(T} = T3 + T —....) cereneene (ii)
Multiplying (ii) and (i) we get required result
ie, B4 P =Ty-T+Tf =) 9~ F Bomn )
20. (d) Since the coefficient of (r +1)" term in the expansion of (1 + x)" =
"C,
.". In the expansion of (1+ x)8
coefficient of (2r + 4)" term = '°C,,, ,

Similarly, coefficient of (r—2)® term in the expansion of (1+ x)!8=18C__,



If'C,="C thenr +s=n

So, 8¢5 ="8C,_; gives

2r+3+r-3=18 3r=18 r==6.
21. (120) General term of the given series is
=0
i =n+1-r
C._
By taking summation over n, we get
15 %o 15 15
.
Zrﬂ =Y (n+1-r) = Y (16-7)
1 r-1 n=1 1
=16 x 15— %‘15><16
By using sum of n natural numbers = sl
=240-120=120
22, (6) The number of subsets of the set which contain at most n elements
is
2n+1CO + 2n+1C1 + 2n+1C2 + ...+ 2n+1Cn: K (Say)
We have

2K =2 (2n+1C0 + 2n+1C1 + 2n+1C2 + ...+ 2n+1Cn)
= (111G, + 211Gy, )+ (MIC, + 271,
+..+(TIC, +2MIC L) (¥"C,="C,_)
— 211+1C0 + 2n+1C1 + 2n+1C2 + ...+ 2n+1C
=)+l = K =)
= 4096 = 2*"
=n=6
23. (0) In the expansion of (1 + ax)*
Middle term = *C,(ax)* = 60°x
In the expansion of (1 — ax)®,
Middle term = °C,( — ax)* = — 20a°x?
It is given that

Coefficient of the middle term in (1 + ax)* = Coefficient of the middle
term in (1 — ax)°®

2n+1



= 60> =-20=>a=0,0a= —%

24. (64) We have
77+9=8-1P°+@B+1)=(1+8-(1-8)
=TI4 8% 18 %t 058"
A B B 8]
="C8+°C8+['Cy + C3.8+...— °C, +7C;.8—....]8?
=8(7+9)+64k=8.16+64 k=64 q, where g=k +2
Thus, 7° + 97 is divisible by 64.
25. (2187) We know that,
(a—1)"="C,a"-"C,.a""+"C,a"* -
........ +(=1)"LC,a+ (-1)'"C,
(a—1)"

a

— nCOan—l _nclan—Z + nczan—B _

H
........ s yne, + ED7 g
a

n

T (e i

a
(aﬂ1)2007+1+(an_1)2008_1

Now, f(2007) + £ (2008) =
a a
132007 ~
_(a-1)""(I+a 1)=(a_1)200?
a
2007

1
3223 =3°=32.37 =9(2187) .- k=2187



