JEE CHAPTER-WISE TESTS

JEE MAIN ANSWER KEY & SOLUTIONS

SUBJECT :- MATHEMATICS
CLASS :-11th
CHAPTER :- BINOMIAL THEOREM

ANSWER KEY

PAPER CODE :- CWT-6
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SOLUTIONS
1. (D) 4. ©)
Sol (1 +z)% where z = x(1 + 2x + 3x?) _ n _ n
Sol. T, = G ohm-Drn = @-2)+n-I+nm-1)]
1+3C,z+3C,z2 +3C,z3 n 1 n-1
coefficient of x3 in (1 + z)3 T @-2''n> T @-2)!'n ~ (a-D!'n
3C,(3) +3C, (4) + 3C, (1) = 22 L1 L
= as22 m-D!l 0]~ @-n! nl
now again (1+y)3
where y = x (1 + 2x + 3x? + 4x3) hence sum = ZOZOT ( 1 _LJ sum =
(1+y)>=1+3C,y +3Cy2+3C,y° =~ | (n-1)! n!
coefficient of x3is 1 1 1 1 1 1
3C,(3)+3C, (4) +°C,4 (1) R _/]t/!%]/!_é/! """""" +(2%)/7)! ~ (2008)!
=9+12+1=22
= b=22 11 (2008)!-2
Hencea=b = a+b=44 Ans. = 2 (2008)! = 2-(2008)! ]
2. D
© . . 5. @)
: 2__ | a9 209-r1 | —— Sol. Let y+z=t
Sol T,,4in [X x) is 9C x-r ( xj CE=(er 019+ (x {1
R el = 2[100C, + 190C, 2 + 190C, t4 + ............ +
for term independentof x, 18—-3r=0=r=6 100(;100 £100]
. T term is independent of x and equals °C, _ _
_9C. =84 number of terms = [+3+5+7+....... +101 =
3 51 terms
Also there are 10 terms, hence 51 term and 6% (51)2 = 2601 Ans.
are the two middle term
Tg= 9%4 XS . 6. D)
Te=-"C5"x Sol. Let "C,,=q-"C,;, Where q=1
. q = coefficient of 5™ + coefficient of 6t term al qn!
-9 9 = . = .
=°C4-7Cs=0 15D)!(n—151)! = (150)!(n—150)!
hence p=84; g=0 | q
. p—-q=°C, Ans. — = - =q- =
pP—q 3 151 0 —150 =>n-150=q - 151 orn
151q+ 150
g.l S)- 2n+1)(2n+3)(2n+5)....(4n — 1 when g =2
° _,( n+1)(@n+3)(2n ) """ (4n-1) smallest n will be
Multiply numerator and denominator by (2n+ =302+ 150
2)(2n+4)...... (4n) and also by (2n)!andn!. =452 = sum of the digit = 11 Ans. ]
E= C0!@n+)@n+2)@2n+3).e.(4n-D.4n
(2n)! 2n+2) 2n+4) ....... (2n+2n) 7 0)
(4n)!  x (n)! ’ ;
@n)! 2" [(n+1) (0 +2) ... (20) | 0! Sol. (1-x+2x)2= ((1-x) +2x*)
(n!).(4n)! 5 = (1-x)2 + 1201 (1-x)1" 2x2 + 1202 =
2" (2n) ) = Bl X)10 4x4+ ..
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required co-efficient of x* = 12. (B)
co-eff. of x* in (1-x)'2 + 24 co-eff. of X2 in go|. S-= 10C,, + MCyy + 12C, + BC, o + crovns +
(1-x)" + 4.12C, 20063
= 12C, + 24 .MC,+4.12C,= 12C, + 10
— 1 11
2 12.11.10 .3 4 e = 'C,+'C, +12C, + BC, + ... +
1.2.3 T2 200C 1906
=12C,+6."2C, + 4.12C,=12C, + 2."2C,
= 2C +"C, +........
+ 4 (12C3 + 12C2) 1 2
- 12C, + 21-31203 +4.71C;= 12C, + 2Cy + 13C, and soon
C, +4.7°C, S = 2007 = 2007 =nC
= 13C, + 19C, + 12C, + 3.19%C,=1C, + 3 1996 1 P
_1303+ 1203 = D] n+p=2018 Ans. ]
8. B) 13. (A
Sol. E=(a+p)m!
: o 1 ml Dk
[1+a_+q+(a_+q] +...... +[Ol_+q] ] - ((1 + . an+1 2 k'(l’l—k)' Il!
a+p a+p a+p
a+q)" 1 o KL 1
-1 2 n-k 2
a+p
o= (a+q) . » 2k+2=n-k n-3k=2 (1)
a+p n
k+1 __
m m m |||Iy "C - 3
_(a+p)la+p)” —(2+9)"] ka2
(@+p)"(p—q) " K+DMa—k-D! 2
- m ! +2)!(n-k-2)!
a+p) —(a+q _——— . - =
hence coefficient of a! in ( )p —El ) (k+D!n-k-1! n!
B (p+a)m _ (q+a)m _ m(:t (pmft _ qm—l) ] k+2 _ g
p-q p—q n-k-13
3k+6=2n-2k-2
S (4C7:) 47 48 49 50 51 RS -(2)
Cot G+ G+ TG+ TG+G From (1)and (2)n = 14 and k = 4
Sol. G n+k=18 Ans.]
»c,
= 51 51~ = 52
C,+°'C;=>C,. Ans.] 14. A)
10. B) Sol. a =(K2+1)k!= (k(k+1)—(k—1))k! =k(k+1)!
17 3 ’ (k-
Sol. Notethat — +3+2 = [—+\/5J . (k—"1)k!
4 2 ) k(k + 1) — (k— 1)k!
15 15
3 =12 —
Hence we have (3—3—«5) = (——\/Ej ] a=1-21-0
2 2 a,=2-31-1-2!
a,=3-41-2-3
1. (®) :
Sol.  Coefficient of x"in the given polynomial is :
"C,+3-"C,+5-"C,+ ... +(2n+1)-"C, a, = k(k+1)! — (k- 1)k!
=("Cy+"C +"Cyt . +1C ) +2("C, +2
'"202‘“238' "Cat *n-"C,) a,+a,+ ... +a, =kk+1)
= 2N 4
= |
now  (1+x)"=Cy+Cx+Cx®+ ... + hence by = k(k+1)!
g_%)f” - t doutx e 1 a, (K+Dk!  (KC+1) k241
ifferentiating w.r.t. x and put x = b KkaD! - kkeD - o
S=1C,+2:C,+3Cy+ ... +n-C,=n- 2" b klerDt ket i +k
hence coefficientof x"=2"+2-n-2"-1=
2(n +1) b L0001 M )= 99 Ans.]
. coefficient OF X=29-10=5120 Ans.] by, 10100 n ™ :
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15. © o0 (100)!
Sol.  Number of terms in (1 + x)?°° = 2010 ....(1) Now Ca9 = 39 (61)!
N ] 2006 — <2010 « <2012 50+25+12+6+3+1
+ additional terms in (1 + xy™ = x4 T (19+9+4+2+1)+ (30+15+7+3+1)
+ o + x4016 = 1004 .(2) 97 0
+ additional terms in (1 + x3)2007 = x2010 4 x2013 . 6.
+ o +x4014 4+ |+ x6021 = 1338 ....(3) (35)+(56) 91 .
02010 4 w2016 Hence largest power of 2 that divides the
—(common to 2 and 3) = x<%19 + x=016 + . + . 39:
x4014) = 335 coefficient of x*°is6 Ans.]
Hence total =2010 + 1004 + 1338 — 335 20 0)
=4352-335=4017 Ans. )
30 30 30
29 +28 +27 oo
16. (D) 0 1 2
| | Sol. S= 300, 4[30)_(30
Sol. "C,+"C, oy =2C, 5 “l2g)  20) (30
30 30 30
5 - +0 +1 o
n(n-1) n"-n+8 0 1 2
= n
8 8 Nso  §= (30  (30) (30
=n?-9n+8=0= n=1,8n=1 (rejected) 28 29 30
s s = 28=28(30C, +30C, +30C, + ......... +30C,,)
ot (144 ] 2 [2 = 28(2%)
.. sum of coefficient = | 1 + 5] =13
7 7
Hence, S = 14 x 230 = Py x2%2 = k= 3 ]
17. (A)
Sol. [1+(2x-x?)* o1 1
=4C, + 4C, (2x —x2) +4C, (2x —x?)? + 4C,(2x :
_ X2)3 + 404(2)( _ X2)4 1 11
Hence x” would appear only in (2x — x2)* Sol.  The coefficientof x” in [O‘Xz +B_X] ="Cy(a)°
Sty in (2x=x2)* is 4C(2x)4 T (= 1) x* B
put r=3 (B)
- 4C, 2-x-x% = -8x L)
. Coefficient of x” is —8 Ans.] Also, the coefficient of x~7 in [OLX—BXZJ =
18.  (C) "Cq()° (B)°
| ! Now according to question we get
= + + Foen .
Sol. a, “CO n 1 nC2 e (OL)( B “C6~(oc)5 _ 5=1 Ans.]
. = op = .
() B)6
0 1 2 3 n
S = o +“—+“—+ ....... + -
CO Cl C2 C3 Cn 22_ 3
n + n-1 + S I T _ nC \/7 n-r 1 '
S: “CO “C“ ....................................... ol. r+1— r( X) 2i/;
Also, "C,, % : <, (in that order) arein
1 N N 1 N . A.P.
28-” nCO “Cl nC2 """" - b AnS] “C “C
= 2 21 =nC, + 42 = n=8
19 (A) so 16-3c
Sol. T, =10C (3x)'00-r. 5 w1 === (x) " ;r=0,1,23,4,586,7,8
= 100G . 3100—r . 5r. 5100t 2
r
~ 100 —r=39 = r=61 16—3rj o _
. Coefficient of x3° = 100039 . 339 561 But [ 4 isanintegerfor r=0,4,8. ]
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23. 9 Now f(1)<0Oand f(5)<0
L \n—6 1\6 _ k2
Sol. P=”CG(3?) 6 (47)‘ So f(1)<0=> k?<0=> k=0
] Py and f(5)<0=> 16-k2<0 =
Q="C_, 3%) ~(4T‘) k2-16>0 = ke (-0, 4)uU (4, )
Hence smallest positive integral value of k=5
Ans.]
s -6
. %= 12 5 (19700 5> o=1o
n=9 Ans. ] 27. 2008
Sol.  Sum of all the coefficients is (1 + )09 = ((1 +
24, 8 i)2)1004(1 + i) = 21004(1 + i) =u+iv
= u = 21004 gnd v = 21004
Sol. z “C, = C.+" 1Cr + r+2Cr + o +"C, Hence (log,u + log,v) = 1004 + 1004 = 2008
k=r Ans.]
=1+ 1C, +7*2C, + T*3C, + ... +C _,
=rHIC, +1IC, + 11 2C, + +0C 28. 2
L
= +2C — ~log(10-3%) — ~(x-2)log3
1 3¢, andsoon finally " 1C, _ Sol. Leta=2 and b = 2%
now, n+1Cn—r= n+1Cr+1 hence Tr+ 1= mCr a ; b’
. _ n n+l — n+1 +1 +1 m-r 1
..f(n)—; Cyo=n C,+™C,+™C, + T6=mCSa2b5 (1)
..... +M1C now ™C,, MC,, MC; areinA.P. =
n+1
=G, +™IC, + ™IC + . +M™IC 1 m =7 or —2 (rejected)
f(n)=(2"")-1 substituting m = 7 in equation (1)
f(9)=2""-1=1023=3"-11- 31 Cs-a-b=21
hence number of divisors are (1 + 1)(1+1)(1 + ab = 1
1) =8 Ans. ]
210g(1073x).2(X72)log3 =1
25, 43 log(10 —3) + (x—2)log 3=0
Sol. (t+ 1)(t2 + 2) (13 + 3) ..... (t?° + 20) = log (10— 3%) (3*2)=0
t1+2+3+””+20 1+l 1+£2 ..... 1+% (10_3X)3X
t t t —y - 1= x=0 or 2
1 2 20
_ 20 [l+?j[l+t_2j ..... [l+tTj Hence Sum = 2 Ans.]
= Coefficient of 293 in (t + 1) (2 + 2) .... (120 +
20) = coefficient of t7in 29. 23
1 P 20 Sol. Given, "C.:"C_,,:"C,,,=1:7:35
I+— || 1+ ... 1+—
t t t r+1 1
As 7=1+2+4=2+5=3+4=1+6 :>n_r=7:>8r=n—7 ....... (1)
Hence required coefficient=1-2-4+2-5+3
"4+1-6+7=8+10+12+6+7 =43 Ans.] 42 1
Agaln,m—g =6r=n-11.... (2)
26. 5
10 .. Onsolving, we get n=23 and r=2. Ans.]
Sol. Wehave 1+Z(3’~“’Cr +r~“’Cr)
o w 0. 6
=1+Z3f- Cr+1OZ C., =1+40-1410-2° gol. T, =18C, ,,x¥*3
= = T .=18C _x-3
=4_10.'_5_210=210 (45+5)=210 (OL' 45 + 3)1 SO 18rc_:2 _ 1r8—C3
f(X) 2r-3 r-3
\ / 2r+3=r-3 2r+3+r-3=18
a=1andB =5 < 1 5 > X r=—6 (reject) 3r=18
NV r=6]
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