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DAY NINE

Unit Tes

Algebro

cosx x 1
1 1ff(x)=|2sinx x?
tanx  x 1
(a) 1 (b) -1 (c) 2 (d) -2
2 Iflog, 5 (x =1) <log, » (x =1),then x lies in the interval
(a) (2, ) (b) B, ) () =0 (d) (0,3
3 Sum of nterms of series12 +16 + 24 + 40 + ... will be
(@) 22" - 1)+ 8n
(b) 22" = 1) + 6n
(c) 32" =1)+8n
(d) 42" -1) + 8n
4 leta,b and c ORanda z0. Ifa is a root of
a’x? + bx +c¢ =0,Bisaroot of a°x? —bx —¢ =0and
0 <a <, then the equation of a°x” + 2bx + 2c =0 has a
root y, that always satisfies
(@) y=a
() y=@+p/2

o1
5 Between two numbers whose sum is 26 an even number

. then ||m F ( )i
X

is equal to

(b)y =B
(d) a<y<p

of arithmetic means are inserted. If the sum of these
means exceeds their number by unity, then the number
of means are

(a) 12 (b) 10
(c) 8 (d) None of these
0o 0O . o
6 IfA= H 1 %then which of the following is not true?
. 1 .- 00 0O o1 0o 0o
a) lm — A" = b) lim — A" =
@ Jm ZAT=g g O Jm AT=gl o
o1 0O

(c) A" = O N (d) None of these
Hn 1H
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7 From 50 students taking examinations in Mathematics,
Physics and Chemistry, 37 passed Mathematics,
24 Physics and 43 Chemistry. Atmost 19 passed
Mathematics and Physics, atmost 29 passed
Mathematics and Chemistry and atmost 20 passed
Physics and Chemistry. The largest possible number that
could have passed all three examinations is
(a) 11 (b) 12 (c) 13 (d) 14

8 The inequality | z — 4| <| z — 2| represents the region
given by
(a) Re(2)>0
(c) Re(2)>3

9 If1, wand f be the three cube roots of unity, then
(1+ w1+ &)1+ d3)...2n factors is equal to
(a) 1 (b) -1
(c) O (d) None of these

(b) Re(z)< 0
(d) None of these

10 If a <0, then the positive root of the equation
x* —2a|x —a|-3a" =0is
(a) a(-1-+6) (b) a(1-+/2)
(c) a(l-/6) (d) a(t+ /2)

11 The common roots of the equations z° + 2z% + 2z +

1=0and z' + z2'® +1=0are
(@) 1w (b) -1,
(c) W, of (d) None of these

12 Let z,,z, and z, be three pointson|z| =1.1f6,,6, and 6,
are the arguments of z,, z, and z, respectively, then
cos (6, -6,) +cos (B, —6,) +cos (8, —8)

3 3
a)=> b) > -2
(a) 5 (b) >
(c) 5_—23 (d) None of these
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13 If the roots of the equation
(a% + b*)x? + 2(bc +ad)x +(c? +d?) =0
are real, then a°, bdand c¢? are in
(a) AP (b) GP
(c) HP (d) None of these

14 150 workers were engaged to finish a piece of work in a
certain number of days. Four workers dropped the
second day, four more workers dropped the third day
and so on. It takes 8 more days to finish the work now.
Then, the number of days in which the work was
completed is

(a) 29 days (b) 24 days (c) 25days (d) 26 days

15 Let R be a relation defined by R = {(x, x*): x is a prime

number <10}, then which of the following is true?

(@R={11,2,8),3,27), 4, 64),(5,125),(6, 216), (7, 343),
(8,512), (9, 729)}

(o) R=1{(2,8),(3,27),(5,125), (7, 343)}

(c) R={(2, 8), (4, 64), (6,216), (8,512)}

(d) None of the above

16 If b > a,then the equation (x —a)(x —b) =1 =0, has
(a) both the roots in[a, b]

(b) both the roots in (=, a]

(c) both the roots in (b, »)

(d) one root in (-, a) and other in (b, »)

17 The value of x satisfying log,(3x — 2) =log,, x is
1
a) —— b) 2
(a) 3 (b)

(c) (d) None of these

1
2
! r L
18 Iff(x,n) = log, then the value of x satisfying the
%, oo B

equation f(x,11) =f(x,12)is
(a) 10 (b) 11
(c) 12 (d) None of these

19 The three numbers a, band ¢ between 2 and 18 are
such that their sum is 25, the numbers 2,a and b are
consecutive terms of an AP and the numbers b,c and 18
are consecutive terms of a GP. The three numbers are

(a) 3,8, 14 (b) 2,9, 14
(c) 5,8,12 (d) None of these

20 If X is the set of all complex numbers z such that| z | =1,
then the relation R defined on X by

21 .
|arg z, —arg z, | =?T[, is

(a) reflexive
(c) transitive

(b) symmetric
(d) anti-symmetric

21 Ifa and B are the roots of the equation ax® - 2bx + ¢ =0,
thenaB® +a?B® +a B2 is equal to
2 2
@ S c-2b) (b) S+ 2b)
a a
bc?
aS

(c) (d) None of these
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22 If the roots of the equation x* — 2ax +a® +a -3 =0 are
real and less than 3, then

(a) a<?2 (b) 2<a<3 (c) 3sa<4 (d)a>4

23 The integer k for which the inequality

x? =2(4k -1)x +15k* =2k =7 >0Qis valid for any x, is

(a) 2 (b) 3

(c) 4 (d) None of these
24 The maximum sum of the series

20 +191 +18g +18 +...is

3 3

(a) 310
(c) 320
25 The number of common terms to the two sequences
17,21, 25, ..., 417 and 16, 21, 26, ..., 466 is
(a) 21 (b) 19 (c) 20 (d) 91
26 If the sum of the first three terms of a GP is 21 and the
sum of the next three terms is 168, then the first term and
the common ratio is
(a) 3,4
(c) 3,2
27 The sum to n terms of the series
1 N 2 N 3

(b) 290
(d) None of these

(b) 2,4
(d) None of these

Jis
1T+ +1 1+22+2* 1+32+3°
n® +n n® -n
(a) YR T (b) 2
20" +n+1) 20" +n+1)
2
(c) _mEn (d) None of these
2 —=n+1)

28 If Cis a skew-symmetric matrix of order n and X is n x1
column matrix, then X' C X is a
(a) scalar matrix (b) unit matrix
(c) null matrix (d) None of these

29 Which of the following is correct?
(a) Skew-symmetric matrix of an even order is always
singular
(b) Skew-symmetric matrix of an odd order is non-singular
(c) Skew-symmetric matrix of an odd order is singular
)

(d) None of the above
a b o
30 Ifla, b, c,|=5,thenthe value of
a3 b3 CS

bzcs - bscz a3Cy — 3,04 azba —83b2

A=|byc, —-bc, ac,—a,c, ab,—ab,lis
bc, - b,c, a,c,—ac, ab, —a,b,
(a) 5 (b) 25 (c) 125 (d) 0

31 The number of seven letter words that can be formed by
using the letters of the word ‘SUCCESS'’ so that the two C
are together but no two S are together, is

(a) 24 (b) 36
(c) 54 (d) None of these

@g www.studentbro.in



32 The greatest integer less than or equal to (v/2 +1)° is
(a) 196 (b) 197
(c) 198 (d) 199
33 If Aand B are square matrices such that B = - A™'BA , then
(a) AB+BA=0
(b) (A+ B)? =A% —-B?
(c) (A+ B)* =A®* +2AB +B°
(d) (A+BP =A+B
xoty X y
34 The determinant | yp + z y z |=0,if
0 Xp+y yp+z

(b) x,y,zarein GP
(d) xy,yz zxarein AP

(a) x,y,zarein AP
(c) x,y,zarein HP

35 The value of k, for which the system of equations
X+ky +3z=0,3x +ky -2z =0 and2x +3y -4z =0
possess a non-trivial solution over the set of rationals, is

(a) -2 © >
(c) 11 (d) None of these

36 The number of groups that can be made from 5 different
green balls, 4 different blue balls and 3 different red balls,
if atleast 1 green and 1 blue ball is to be included is

(a) 3700 (b) 3720
(c) 4340 (d) None of these
37 If nis an integer greater than 1, then
a-"Cla-1)+"C,(a-2)+...+(-1)"(a -n) isequal to
(a) a (b) O (c) & (d) 2"
38 Ifa,B and y are the roots of the equation
x2(x + e) =e(x +1). Then, the value of the determinant

1+a 1 1

1 1+B 1 |is

1 1 1+y
(a) =1 (b) 1
(©) 0 @1+ + 141

a By
39 For all natural number n >1, 2*” =15n —1is divisible by

(a) 225 (b) 125
(c) 325 (d) None of these

40 If x is so small that its two and higher power can be
neglected and if (1 - 2x)™"? (1 - 4x)™'? =1 + kx, then k is

equal to
(@) -2 (b) 1
(c) 10 (d) 11
2x+1 4 8
41 If x=-5 is a rootof| 2 2x 2 |=0,thenthe
7 6 2x
other two roots are
(a) 8,35 (b) 1,35
(c) 3,6 (d) 2,6
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12
42 The 8th term of %&x + S—ZZQ when expanded in
X

ascending power of x, is

228096 228096

(a) 3 (b) 9
x X

© 328;79 (d) None of these
X

43 The greatest term in the expansion of (3 - 5x)'" when

1.
X =—,18
5
(a) 55 x 3° (b) 46 x 3°
(c) 55 x 3° (d) None of these

44 In an examination a candidate has to pass in each of the
papers to be successful. If the total number of ways to
fail is 63, how many papers are there in the examination?

(@) 6 (b) 8 (c) 10 (d) 12
45 Ais a set containing n elements. A subset P of Ais
chosen. The set A is reconstructed by replacing the
elements of P. A subset Q of A is again chosen. The

number of ways of choosing P and Q, so thatP n Q
contains exactly two elements is
(a) 900C, (b) 3" = "C,
(c) 200C, (d) None of these
46 If the sets A and B are defined as

A={(xy)y :%,O zx OR}

and B={(x,y).y =-x,x OR}, then
(a) AnB=A (b) AnB=B
(c) AnB=9¢ (d) None of these

47 There are 16 points in a plane no three of which are in a
straight line except 8 which are all in a straight line. The
number of triangles can be formed by joining them equals

(a) 1120 (b) 560 (c) 552 (d) 504
48 The value of the natural numbers n such that inequality
2" >2n +1is valid, is

(a) forn=3 (b) forn<3 (c) formn (d) foranyn

49 Letw =cos %§+/Sin %anda =w+w?+w*and

B=w?® +w® +w® thena + B is equal to
(@) 0 (b) -1 (c) -2 (d) 1

50 Let H(x) = ;<X)),where f(x)=1-2sin? x and
X

g(x)=cos2x,0f:R- F 11]landg:R - [-1,1]
Domain and range of H(x) are respectively

(a) Rand {1}

(b) Rand {0, 1}

(c) R~ {@n+ 1);} and {1},n 0/

(d) R~ E(zn + 1)§@and (0,1},n 0/
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51 LetT, denote the number of triangles which can be
formed using the vertices of a regular polygon of n sides.

IfT, ., — T, =21 then nequals
(a) 4 (b) 6
(c) 7 (d) None of these
52 Ifris a real number such that|r| <tandifa=5(1-r),
then
(a) O<a<b (b) =5<a<5h
(c) O<a<10 (d) 0ga<10

Directions (Q. Nos. 53-57) Each of these questions
contains two statements : Statement I (Assertion) and
Statement 11 (Reason). Each of these questions also has
four alternative choices, only one of which is the
correct answer. You have to select one of the codes
(a), (b), (c) and (d) given below.
(a) Statement | is true, Statement Il is true; Statement Il is a
correct explanation for Statement |
(b) Statement | is true, Statement Il is true; Statement Il is
not a correct explanation for Statement |
(c) Statement | is true; Statement Il is false
(d) Statement | is false; Statement Il is true

53 Statement | The number of natural numbers which
divide 10%% but not 10*% is 4019.
Statement Il If pis a prime, then number of divisors of
p"is p"tt -1,
0 0
54 SupposeA:D1 Eand/_:}:Elz DLet)(be512><2
B - B 2f
matrices such that X' AX = B.
Statement | X is non-singular and det (X) = £ 2.
Statement Il X is a singular matrix.

55 The general term in the expansion of (a + x)" is

nC’ an—r Xr.

Statement | The third term in the expansion of
1 .

%x +—2§ does not contain x. The value of x for
X

which that term equal to the second term in the
expansion of (1+ x*)* is 2.

n
Statement Il (a + x)" = z "Ca"rx.
r=0

56 Sets A and B have four and eight elements, respectively.

Statement | The minimum number of elements in
A Bis 8.

Statementll An B =5
a b c

57 Leta#z0,pz20andA=|0 p g

p g o0

Statement | If the equations ax? + bx + ¢ =0and
px + g =0have a common root, then A =0.

Statement Il If A =0, then the equations
ax? + bx +c =0and px + g =0have a common root.

58 Assume X,Y, Z,W and P are matrices of order

2xn,3xk,2xp,n x3and p xk, respectively.

Now, consider the following statements

[. PY + WY will be defined fork =3 and p=n.

[I. The order of the matrix 7X =5Zisn x 2 (if p =n).
Choose the correct option.

(a) Only Iis true (b) Only Il'is true
(c) Both I'and Il are true (d) Neither I nor Il is true

ANSWERS

1. (d) 2. (a) 3. (d) 4. (d) 5. (a)
11. (o) 12. (b) 13. (b) 14. (o) 15. (b)
21. (b) 22. (a) 23. (b) 24. (a) 25. (o)
31. (a) 32. (b) 33. (a) 34. (b) 35. (b)
41. (b) 42. (a) 43. (a) 44. (a) 45. (d)
51. (0 52. (o) 53. (9 54. (o) 55. (b)

16.
26.
36.
46.
56.

(a) 7. (d) 8. (0 9. (a) 10. (b)
(d) 17. (d) 18. (¢) 19. (o) 20. (b)
() 27. (a) 28. (o) 29. (0 30. (b)
(b) 37. (b) 38. (0 39. (a) 40. (d)
() 47. (d) 48. (a) 49. (b) 50. (o)
() 57. (0 58. (a)
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Hints and Explanations

1 Applying R, - R, - R,
cosx —tanx O 0

2sin x x* 2x

)=
tan x x 1

=(cos x —tan x)(x* —2x%)

= - x*(cos x —tan x)
O f'(x)=—2x(cos x —tan x)

- x*(—sin x —sec’x)
ad limM =1lim[-2(cos x - tan x)
x-0 X x-0

+ lim x(sin x + sec®x)]

x -0
=-2x1=-2
2 Given, log,(x = 1) <logg,s(x —1)
O logys(x = 1) <log ;. (x —1)

U log,; (x —1) <%lOg05(X -1)

ad log,s(x -1)<0 0 x-1>1
a X >2
3 Let, S,=12+16+24+...+T,

Again, S, =12 +16 +... +T,
0=(12+4+8 +16 +..
uptonterms) -T,

42" -1)

0T, =12+
2-1

:2n+l +8

On puttingn =1,2,3,..., we get
T, =2 +8,T, =2° +8,T, =2* +8 ...
O0S,=T, +T, +... +T,
=(2* +2° + ... upto n terms)
+ (8 +8 +... upto n terms)
2@ -1
T o2-1
=4(2" -1) +8n
4 Let f(
> We have, d’a’ + ba + ¢ =0
and a’p* -bB —¢ =0
O f(a)= d’a’*+ 2ba + 2c=kt + ¢
=-da’
=’ +2bB +2¢ =3 (bP +c)
:3(12[32
ButO<a <B & § arereal number.
0 fl@)<o,f@)>0

Hence,a <y <f.

+8n

x)=a’x* +2bx +2c

(S

5 Let 2n arithmetic means be

A, A,,...,A,, between aandb.
a+b
Then, A, + A, +...+A,, = ) x2n
:13/6 x2n :1311
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Given, A, + A, +...+A,, =2n +1
0 2n+1 =1.'37n
6
0 12n+6 =13n
0 n==6
Hence, the number of means
=2 x6 =12
1 0
64 =--" 00
H1 1§
0 (A7) _ 01 opo1l o0 O1 o0
H—1 1HH1 1H Hz2 1H
1 0
Similarly, (A™)" -0 =
“Ha 1
0
Now, lim —A'“ = lim O/n J
im AT =lmg g
00 0O
H1 OH
and lim — A™ = lim O 1 1/ , 0
n Ha 'TH
O oo
0 of
7 Given,n(M O PO & 50,
n(M)=37,n(P)=24,n(C) =43
n(M n P)<19,n(M n C)< 29,
n(Pn C)<20
OnMMORA & nM) nM nC)
-n(M n P)-n(M n C)

-nPnC)+nMnPnQC)
0 50=37+24+43 —n(M nP)
-nM nC)-n(P n Q)
+nM n PnC)
OnMnPnC=nMn P)
+nM nC)+nPnC)-
O nMnPnQ)
<19+ 29 +20 —-54 =14
8|(x-9+iy[ <|(x -2) +iy[
et z = x + iy]

x —2f +y

x >3

O (x -4 +y* <
0 - 4x- 12 O
ad Re(z) >3
91+ w1+ o)1+ d)1+ dy...to
2n factors
=1+wI+ )+ 1+ d)...to
2n factors
=[1 + w)(1 + o) ... to n factors]
[(1+ &)@ + o) ... to nfactors]
=(1+w)"(1 + o)

=l+w+o +d)
=0 +w') =" =1

10 If x > q,then x* - 2a(x - a) -3d* =0

11

12

13

14

0 x*-2ax -ad* =0

2a % ./4d* + 4d
0 x=""" ———=a1z V2)
Since, x 2 a
O x =al ++/2),itis impossible
because a <0

Ox=a(l-+2)

If x <a,then x* +2a(x -a) -3a* =0
O X’ +2ax -5a" =0
O x=(-1%6)a

[impossible x < aand a <0]
Z +27 +2z+1 =0
O (z+1)(Z +2z+1) =0
O z=-1,w0
But z = -1 does not satisfy the
second equation.
Hence, common roots are wand of.
We have, | z| =|z| =|z| =1
Now, |z + z, +z]| 20
O |zl +lzf +|z] +2Re
(22, + 22 +22) 20
O 3+2[cos® —6,) +cos(6, —6,)
+cos(0, —6,)] 20
O cos®, —8,) +cos(6, —86,)

3
+cos®, —-0,)=2—-—
2
Here, D >0

O4(bc + adf —4(a® +b*)(c* +d*) =20
0 b%*c* + a*d* +2 abced - a’c?

- d*d* -b*c* -b*d* 20
0 (ac —bd)* <
ad ac —bd =0

[since, square of any expression
cannot be negative]
0 b*d* =d'c’
Hence, @*, bd and ¢*are in GP.

Here, a =150 andd = -4
S, :g[z x 150 +(n —1) (- 4)]

=n(152 —2n)
Had the workers not dropped, then
the work would have finished is
(n - 8) days with 150 workers
working on each day.

@a www.studentbro.in



n(152 - 2n) =150(n - 8)
n* —n-600 =0
(n—-25)(n+24) =0
n=25
[since, n cannot be negative]

OgogO

15 Given, x is a prime <10
0 x={2,3,5,7}
Now, from R={(x,x’):x =2,3,5,7}
={(2,8),(3,27),(5,125),(7,343)}
16 Let f(x) =(x —a)(x -=b) -1
We observe that the coefficient of x
in f(x)is positive and
f(a) = f(b) = —1. Thus, the graph of
f(x)is as shown in figure given
below

2

Y

It is evident from the graph that one
of the roots of f(x) =0 lies in (- o, a)
and the other root lies in (b, ).

17 Given, log,(3x - 2) =log, ,, x
O log,(3x -2)=-log, x
0 log, 3x —2) =log, x'
O 3x -2=x"
0 3x*-2x-1=0
0O Bx+1)(x-1)=0
O x =1or x= _L

3

U x=1
[since, negative of x cannot satisfy
the given equation]
18 f(x,n) = z (log, r —log, x)

r=1
=Y (log, r-1)=log,(12...n) -n
r=1
=log, n!'-n
Given, f(x,11) = f(x,12)
0O  log, (111 -11 =log, (12!) -12

!
O log, g%@z 10 log, (12) =1

0 x=12
19 Given,a+b +¢ =25 ...(1)
Since, 2, a, b are in AP, therefore
2a=2+b .. (i)
Since, b,c, 18 are in GP, therefore

¢ =18b ...(iii)
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From Egs. (i) and (ii), we get
3b =48 -2¢
From Eq. (iii), we get
c® =6(48 —2c) =288 -12¢
a ¢* +12¢ —288 =0
| (c +24)(c -12) =0
g c=12asc #-24
0 b=8 and a=5
20 s |z|=1 0 z=cosB +isinB
O arg(z) =0
Let, arg (z) =0, and arg (z,) =6,

Then, z Rz, U |arg z, —arg z, | :2?1'[

2m
g ZIBZZD|91_92|:7
21
U |ez_el|:
U  zRz

Hence, it is symmetric.
2b
21 Here,a + B ==——and o =<
a a

Now, (@B)’ +a’*g*(B +a)

-BE- S

a3

22 According to the question,
D=0and f(3) >0
0 4a* - 4(a* +a-3) 20

and 3*-2a(3)+d +a-3 >0
O- @& 2 0Oandd® -5a+6>0
m| a<3anda<2o0ra>3
O a<2

23 Let f(x)=x" -2(4k -1)x +15Kk*
-2k —7,then f(x) >0
0 D<o
0 4(4k-17-4(15k*-2k-7)<0
0O k*-6k+8<00 2 <k<4
Hence, required integer value of k
is 3.

2

24 Here, a =20,d = 3
As the common difference is
negative, the terms will become
negative after some stage. So, the
sum is maximum, if only positive
terms are added.

Now, T, =20 + (n —1) %%on
0 60-2n-1) 20
g 62=22n [ 312n

Thus, the first 31 terms are
non-negative.

00 Maximum sum,

S, :32—1§ x20 +(31 -1) @—%@E

31
:7(40 -20) =310

25 First series has common difference

26

4 and second series has common
difference 5.

Hence, the series with common
terms has common difference is
equal to the LCM of 4 and 51i.e. 20.
Since, the first common term is 21.
So, the series will be 21, 41, 61, ...,
401 which has 20 terms.

Given, a, + a, + aq =21

O al +r +r’)=21

and a, +a, +a, =168

O ar(l+r+r*)=168

0 r=80r=2
and a(l+2+4)=21
a=3

27T =— 1 _ r=123,..n

28

29

30

"1+ 40t

r
TP Hr+1) (@ -r +1)

1 10
r+1 r*+r+1H

D1 _ 1 0O
H* -r+1 r*+r+1H

R

zgu - 0
0 110
H+"'+Bn2—n+1 n2+n+1EH
_10 1 O n’+n
_251 n+n+1H 20 +n+1)

Here, X isnx1,Cisn xnand X' is
1 x n order matrix. Therefore, X' C X
is 1 x1 order matrix. Let X' C X = K
Then, (X'CX)= X' C X'

=X'(-0)X = -K
O 2K =0
0 K=0

Since, the determinant of a
skew-symmetric matrix of an odd
order is zero. Therefore, the matrix
is singular.

We know that, if A is a square
matrix of order n and B is the matrix
of cofactors of elements of A. Then,
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|Bl=|A]"
M= |AP™= 57" =25
31 Considering CC as single letter,
U,CG, E can be arranged in 3 ! ways
Here, x Ux CC XE x
Hence, the required number of ways
=3!0C, =24
32 Let(v2 +1)° =1 + F, where I is an
integer and 0 < F <1
Let f=\2-1°
o
V2 +1
0 0<+2-1<1
Also, [ +F +f =(/2 +1)° +(y2 -1)°
=2[°C,2° + °C, @2* + °C, 2 + °C]
=2(8 +60 +30 +1) =198
Hence, F + f =198 - is an integer.
But O0<F +f<2
O F+ f=1and I =197
33 Given, B=-A"BA
O AB=-A(A"BA)
0  AB=-1I(BA)

Now,«/g—lz

0 AB+BA=0
34 Applying R, - R, - pR, —R,
Xp+y Xy
g yp+z v z|=0

-(xp* +2yp+2) 0 0

O- (xp% 2yp 2)(xz y'F 0
Hence, x, y and z are in GP.

35 For non-trivial solution, we must

have
1 k 3
3 kK -2/=0
2 3 -4
Applying
R, - R, -3R,,R, - R, —2R,,
1k 3
0 -2k -11|=0

0 3-2k -10

O 20k +11(3 -2k) =0

0 k=33
2

36 Atleast one green ball can be
selected out of 5 green balls in
2° —1,i.e. 31 ways. Similarly,
atleast one blue ball can be
selected from 4 blue balls in
2* =1 =15 ways and atleast one
red or not red can be selected in
2° =8 ways.
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Hence, the required number of
ways =31 x15 x8 =3720
37 LHS=«a|C, -C, +C, -C,
oA (1G]
+[C, =2C, +3C, —=.. +(-1)""' @C,]
=ald+0 =0
38 Given, equation is
x' +ex’ —ex —e =0
ApplyingR, -~ R, - R,
and R, - R, - R,,
@+a) 1 1
A=| -a [C]
0 -By
=1 +a)By -0) +a(y) +aB
=oB+ By+ ya+ oy
=—-e+e =0
39 Now, 2" =(1 +15)"
=1+ "C, 05 + "C, 05
+C, 5% + ...
g 2*" -1-15n =15
["C, + "C, 05 +...]
=225k
Hence, it is divisible by 225.
40 (1 -2x)""* (1 - 4x)™"
=1+ x)(1 +10x)
[neglecting higher power]
=1+11x
[neglecting higher power]
=1+kx
ad k=11
41 ApplyingR, - R, + R, + R,, we get
2x+10 2x+10 2x +10
2 2x 2 =0
7 6 2x
Taking 2x + 10 common from R,
and applying
C, - C, -C,C, - C; —C,,we get
1 0 0
2(x+5)[2 2x-2 0 |=0
7 -1 2x =7
a 2(x+5)2x -2)(2x =7) =0
0 x=-5,1,3.5
42 For ascending power of x, we take
the expression

12
2
i}— + 3X§
XZ
) 2 12
O TB mn % + SXQ
X

12 -7
=1207%‘22§ 3%
X
121 QZ i
:77'5| XZ@(SX)7

12 x11 %10 x9 ><8x25><32
5Xx4x3 x2 x°
_ 228096

X3
5x"
43 (3 -5x)"! =3 _ g
( X) Ql 3

i et

_|xln+ 1)

0 Greatest term
(Ix]+1)

1
_5‘(11”)
- =3
1

+1

2
Now, T, =3" [I'C, @%@

=3" 1;0 x%§:55 x 3°

44 Let the number of papers be n.
O Total number of ways to fail or pass
="C, +"C, +...+"C, =2"
0 Total number of ways to fail
=2" -1
[since, there is only one way to pass]
According to the question,
2"-1=63 0 2"=2°0 n=6
45 LetA={a,q,...,a,},1<i<n
(i) @, OP, a0 Q (ii)aq, OP, a0 Q
(iii) ; OP, a0 Q (iv)q, OP, a0 Q
So, P n Q contains exactly two
elements, taking 2 elements in (i) and
(n - 2) elements in (ii), (iii) and (iv).
O Required number of ways
= “CZ x 3172
46 1t is clear from the graph that two
curves do not intersect anywhere.

0 AnB=g¢

Y
1
Y=
X X
y Y=
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47 0 Required number of ways 10°* but not 10*** is 0o 0O oD
16 8 2 2 — or a 4 +b 4 +c¢ =0
="%C, - °C,=560 —56 =504 (2010)° - (2009)" = 4019 H pH H—pH
48 C]heck through options, the condition 54 If X =O,then X' AX =00 B O,a Thus, ax* + bx +¢ =0 and
2" >2n + 1is valid forn 2 3. contradiction. px +q =0 have a common root.
49 Here,a +p = i wk = w(-w) Let det (X) = a, then det (X") = a 58 1. Matrices P and Y are of the
& 1-w 0  det(X' AX)=det(B) orders p x k and 3 x k,
=-1 [ow’ =1] U a(-a=-4 respectively.
50 - H (x) _1-2sin’* x [ det (X"AX) =det (X" ) det (4) det (X)] Therefore, matrix PY will be
 H(x)= LX) S 1T 2SI X 0 a=#2 ined, if k =
) g(x) cos 2x a defined, if k =3.

As det (X) #0, X cannot be a Consequently PY will be of the

CoS 2Xx ; ;
= cos 2x = singular matrix. order p x k. Matrices W and Y
_, 1 f th
Butcos2x #0 55 T, = "C,(2x)" Zg are o t.eordersnx3and3 xk,
o Ix respectively.
O 2x#m + E,Il oI ="C,@)" k" Since, the number of columns in
n . For independent of x, put W is equal to the number of rows
O XDBN@ZIH’ 1)Z,nlj IE m-6=00 nr 6 in Y, matrix WY is well-defined
_ —2 _ _ and is of the order n x k.
and range = {1} i T d_ BCZt(z):hz =15 : 16=240 Matrices PY and WY can be
ceor H:og 0 , ¢ questiot, added only when their orders are
=2
51 T =°C andT,, -T, =21 . Clx3 _840 same.
N X = However, PY is of the order p x k
0 C, -"C, =21 0 =2 ,
- "G+ G -G =91 and WY is of the order n x k,
. 2 s T M 56 n(A O BF n(A¥ n(Br n(An B) therefore we must have p = n.
G, =21 448 -n(A nB) Thus, k =3 and p = nare the
0 n(n-1) _ 21 —12 -n(A n B) restrictions on n, k and p, so that
- PY + WY will be defined.
, _ Since, maximum number of element ) ‘.Nl @ detne
O n° —-n-42=0 inn(A n B)= 4. II. Matrix X is of the order 2 x n.
g (n-7)(n+6)=0 00 Minimum number of element is Therefore, matrix 7.X is also of
O n=7 ["n#-6] n(AOBE 12- & 8 the same order.
52 Since,[r| <1 O - ¥ < 1 57 If A is a common root of Mat;i))((Z is of the orde.r.z ’in
Also,a=5(1-r) O 0<a<10 ax’ +bx +c =0 . " o = pl
, fatre o1 =10 and px + q =0, then a\ + b\ +¢ =0, Therefore, matrix 57 is also of
andatr =1, a =0] ‘ S PN +q =0 and p\* +qA =0 the same order.
’ o Eliminating A, we obtained A =0. Now, both the matrices 7X and
53 The number of divisor of 10" =2"5 For Statement II, expanding A along 5Z are of the order 2 x n.
is (m + 1). C,, we obtain Thus, matrix 7X —5Z is well-
ONumber of divisors which divide ag® + p(bg —cp) =0 defined and is of the order 2 x n.
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