CLASS XI



1. (d) Since, intelligency is not defined for students in a class

i.e., Not a well defined collection.

. (a) Let B, H, F denote the sets of members who are on
the basketball team, hockey team and football team
respectively.

Then we are given n(B)=21,n(H)=26,n(F)=29
n(HNB)=14n(HNF)=15n(FnB)=12

and n(BNHNF)=8§.

We have to find n(BOUH UF).

To find this, we use the formula
n(BUHUF)=n(B)+n(H)+n(F)
-n(BNH)-n(HNF)-n(FNnB)+n(BNHNF)

Hence,
n(BUHUF)=21+26+29)—(14+15+12)+8=43

Thus these are 43 members in all.

. (b) n(4) = 40% of 10,000 = 4,000

n(B) =20% of 10,000 = 2,000

n(C) = 10% of 10,000 = 1,000

n (4 N B) = 5% of 10,000 = 500

n (BN C)=3% of 10,000 = 300

n(C N A) = 4% of 10,000 = 400

n(A N BN C)=2% of 10,000 =200

We want to find n(4 N B* N C°) =n[4 N (B v C)]
=n(d)—n[AN(BUC)]=n)—n[(ANB)u A nC)]
=n(d)—[nANB)+nAdnNC)—n(4dnBn C)
=4000 — [500 + 400 — 200] = 4000 — 700 = 3300.

. (d) Let set P be the families who own a phone and set C be
the families who own a car.

n(P) = 25%, n(C) = 15%,
n(P'NC') = 65% and n(PAC") = 35%

Now, n(P n C) =n(P) + n(C) — n(PUC)=25+15-35=
15%

= x % 5% =2000 = x = 40,000

. (d) n(M) =23, n(P) = 24, n(C)= 19
nMnNP)=12,n(M N C)=9,n(PN C)=17
nMNPNC)=4

We have to find n(M NP N C),n(P "M N ("),
n(CAM'NnP')

Nown (MNP NC)=n[Mn(PuUC)]

13.

15.
16.

17.

18.
19.

20.

= n(M) ~ n(M A (P U C)

= n(M) ~n[(M A\ P) U (M A O)]
=nM)—-nMNP)-nMNC)+nMnPnNC)
=23-12-9+4=27-21=6

nPAM NC)Y=nPn(Mu C)]

=nP)-n[PNn (MU O)]=nP)—n[(PNM)u (P nC)
=nP)—nPNM)y—n(PnC)+nPNMn C)
=24-12-7+4=9
n(CAMNP)Y=n(C)—n(CNP)—n(CM)+n(CnPnM)
=19-7-9+4=23-16=17.

. (¢) Number of proper subsets of the set {1, 2, 3}=23-2

=6.

. (b) Since x>+ 1=0, givesx>=—1 => x =i

- X 1is not real but x is real (given)

. No value of x is possible.

.(a) xX*=16=>x=+4

2x=16=>x=3

There is no value of x which satisfies both the above
equations. Thus, A = ¢.

. (¢) Number of subsets of A="C +"C + ... +"C =2".
10.
11.
12.

(¢) Number of proper subsets of the set {1, 2,3)=23-2=6.
b)BNC={4}, . AuBnC)={l,2,3.4}.

(¢) Since, y = e* and y = x do not meet for any x € R
~ANB=¢

(¢) n(A° N B°) =n[(A U B)c] =n(U) —n(A U B)

= n(U) — [n(A) + n(B) — n(A N B)]

=700 —[200 + 300 — 100] = 300.

.)N,AN, =N,

[ 5 and 7 are relatively prime numbers].

(¢)n(AxB)=pq

(d) Tt is fundamental concept.

(b) Since l¢0,l;t2,l;zt——2, ['.'yeN]
y y y 3

1 can be 1, [.-y can be1].
y
(d) It is obvious.
(a) Minimum value of n =100 — (30 + 20 + 25 + 15)
=100-90=10.
(b)AuB=1{1,2,3,8}; AnB={3}.
(AUB) X (AN B)={(1,3),(2,3),(3,3),(8,3)}.




2. Relations and Functions

1. (d) We have, f(g)(x)) =x
f(310.x—1)=213%x - 1)+ 1=x
= 21030105 210+ [ =x = x(219310 - 1)=210—1
2°(1-27)

X = 510 (310 _2_10) =X

2. (b)2{x}2-3{x} +1>0
= {x} s%: X e[—l,—%}u[o,%}u{ 1

3. (b) Since R is an equivalence relation on set 4,

1_2710
= 310 _ 10

29 -1

R i

therefore (a, a) € R for all @ € A. Hence, R has at least n
ordered pairs. i.e., greater than or equal to n

4. (d) Since f(x) is an odd function,

2
[X—} =0 forall x e [-10,10] = OSX_2<1f0r
a

a
all x € [-10,10] = a>100
5.(¢) f:N—>N, f(x)= x— (1)
— X+(_l)n+l

= f2m)=2m-1
fCm + 1) =2m + 2 = f'is one-one & onto.

6. (a) To be an equivalence relation, the relation must be
reflexive, symmetric and transitive.

T={xy):x—-yeZ}is
reflexive - for (x,x) e Zi.e.x—x=0€ Z
symmetric - for (X,y) e Z=>x-y € Z
= y-xeZie (yx)eZ
transitive - for (x,y) € Z and (y,w) € Z
=>x-yeZandy-we Z, givingx-w € Zi.e. (X,w) € Z.
.. T is and equivalence relation on R.
reflexive for (x,x) € S would imply x =x + 1
Since, 0 <x <1
So,forx=1=1#1+1
1#2

Thus S is not an equivalence relation.

7. (b) For any integer n, we have n | n = nRn
So, nRn for all n € Z = R is reflexive
Now 6|2 but 6 +2, = (6,2) € Rbut (2,6) ¢ R
So, R is not symmetric.
Let (m, n) € R and (n, p) € R.

(m,n)eR=>m|n
Then =>m|p=>(@m,p)eR
(n,p)eR=n|p

So, R is transitive.

Hence, R is reflexive and transitive but it is not symmetric.
8. (d)Ifnisodd, letn=2k -1
Let f(2k, — 1) = f(2k, - 1)
2k, -1-1 2k, -1-1
= =
2 2
f(n) is one-one function if n is odd

=k =k,

Again, if n = 2k (i.e. n is even)
Let f(2k,) = f(2k,)

o2k 2k

5 5 =k, =k, = f(n) is one-one if n is even

rang (f) = z = codomain = f is onto.

Now all such functions which are either increasing or
decreasing in the states domain are said to be onto function.
Finally f(n) is one-one function.

9. (d) sinnx=|fn|x||

AVARVERY.

Number of solution is 6

¢
[O8}
v

10. (c) It is obvious.

11. (¢) Letx=0=y = f(0)=0
andx=1,y=0= f(1 + 0) =1(1) + f(0) = 7 (given)
x=1,y=1=1f(1+1)=2f(1)=2(7)

= f(2)=2(7)

x=1Ly=2 - f3)=f(1)+f2)=7+27)=3(7)
and so on.

2 (1) = £(1)+£(2) + £(3)+.... + £(n)
=7(1+2+3+ ...+ n) =@

12. (a) Since 1+aa=1+a>>0,YaeS ,. . (a,a)eR
. R is reflexive.
Also(a,b)eR = 1+ab>0 =1+ba>0 = (ha)eR,

. R is symmetric.

(1Y5) eRand (%5.-1) eR but (1,-1) ¢Ras 1~ 1>0
~(a,b)e R and (b,c)e R need not imply (a,c)eR.
Hence, R is not transitive.

13. (¢) Here (3, 3), (6, 6), (9, 9), (12, 12), [Reflexive];
(3, 6), (6, 12), (3, 12), [Transitive].

Hence, reflexive and transitive only.



14.

15.

16.

17.

cos (sin nx

() f (X) = g

X

tan (j

n

period of cos (sin nx) is T and of tan [%) will be nm, so
n

period of f(x) willbe nt = x=6
(a)n(AxA)=n(A).n(A)=3>=9

So, the total number of subsets of A x A is 2° and a subset
of A x A is a relation over the set A.

(d) R, is not a relation from X to Y, because (7, 9) € R, but
(7,9) ¢ X xY.

(a) Since (1, 1); (2, 2); (3, 3) € R therefore R is reflexive.
(1,2) e Rbut (2, 1) ¢ R, therefore R is not symmetric. It can
be easily seen that R is transitive.

18. (b) Since

. xRy, yRz= xRz, .. Relation is transitive,

- x <y does not give y <X,

.. Relation is not symmetric.

Since x , x does not hold, hence relation is not reflexive.
19. (d) Given, xRy = x is relatively prime to y.

~. Domain of R = {2, 3, 4, 5}.
20. (¢) "R ={(x,y)|x,yeZ,x* +y* <4}

SR ={(-2,0),(-1,0),(-11),(0,-1)(0,1),(0,2),(0,-2)

(1,0),(1,1),(2,0)}
Hence, Domain of R ={-2,-1,0,1,2}.




3. Trigonometric Functions 5in 6 — sin 6 cos 0 + (1 — cos 9)

1. (b) We know that; tan(a+B)—M sin9(1+cos9+sin6)
. ’ I-tanAtanB Sin9(1—0059)+(1—C052 9)
1 = ; -
:ﬁ=m’ where y = tan A + tan B sinO(1+cos6 +sin 6)

B (1—cos8)(sinB+1+cosB)
:tanAtanB=1—«/§y - sinO(1+ cos 6 +sinH)

Also AM. >GM.= M >+/tan A tan B _1-cosb
sin 0

= y220/1-By =y 24-48y = y* +4By—4>0 . 2(9)
Sin —
y<-2J3-4ory>-23+4 -

) ) 2sin (GJ cos (GJ
(y < 2\/5) —4 1is not possible as tanA; tanB > 0 2 2
0
2. (a) cot A =tan(90° — A) = tan (5)
cotAtan A =1 o
6. (b) y has four solutions i.e. —tanA, cotA,
tan A —tan B
tan(A-B)=——— o o
l+tanAtan B tan(Z+AJ’_COt(Z+A]
0 _ 0
tan10° = tan(50° — 40°) = 210 —tan40_ T on
1+tan 50" tan 40 As Ae(?’?j 50,y = COt A
= tan 50" — tan 40° = (1 +tan 50° tan 40° ) tan10°
1
= (1 +tan 50° cot SOO)tan 10° 7. (a) 2sin’>x + 5 sinx -3 =0 = sinx = > sinx # -3
_ 0
- (1 * 1) tan10 therefore sin x = %, we know that each trigonometric
=2tan10’ function assumes same value twice in 0 < x < 360°.
=k=2 In our problem 0° < x < 540°. So number of values are 4
like 30°, 150°, 390°, 510°.
. a2+ R
3. (b) Since =—"—= 2ZA>/B 8. (a) tan20° tan80° cot50°
So only option (b) & (d) can be correct. = tan20° tan80° cot(90° — 50°)
a  sinl05° ~3+1 = tan20° tan80° tan40°
—= =—=2+ hich is t
b sinl5°  3-1 3 which s true = tan20° tan40° tan80°
n Now,
1+sin2x sin (2j +sin2x tan40°.tan80°.tan20°
4. (a =
@ e (nj . (sin40°sin 80°)sin 20°
sin| — [—sin 2x =
2 (cos40°cos80°)cos 20°
T Y T : [P o) i o
= cot (Z+ x)tan (E_(ZJF XD _ (25in40°5in80°)sin 20

(2cos40°cos80°)cos 20°

= cot’ (% + x)

1+sin0—cos0

_ (cos40°—cos120°)sin 20°

(

5.(c) LHS=———— (
K

€0s120°+ cos 40°) cos 20°

1+cosO+sinf 2¢0840°+1)sin 20°

B sinO(1+sin @ - cos ) 2¢0s40°—1)cos 20°
a sinO(1+cos0+sinH) _ 2c0s40°sin 20° + sin 20°
_ sinB®+sin® 0 —sin O.cos O 2.00540 C(.)S 20 _C?SZO
sin0(1+cos 0 +sin0) _ 8in60° —sin 20° +sin 20

05 60° + cos 20° — cos 20°



_ sin60°
cos 60°
= tan 60 = /3.
9. (a) cosx. cos(6x) =—1
1
= cos(6x)=—
( ) cos X
= cos(6x)=— =—-secX .. @)
cos X

10.
11.

12.

13.

We know that;
cosbe [-1, 1] and secO € (oo, =17 N [1, ])

Hence cosf and secf and can only be equal if both are
equal to 1 or both are equal to —1.

Hence (i) can hold if and only if
cos(6x) =1 and cosx =—1 or cos (6x) =—1 and cosx = 1

Now cosx = —1 at odd multiples of © and cosx = 1 at even
multiples of 7.

If x is even multiple of m, then 6x will also be even multiple
of m.

Hence cos(6x) = —1 and cosx = —1 is not possible because
if cosx = 1, then cos(6x) = 1 too

So it leaves us with

cos(6x) =1 and cosx =—1

As stated above, cosx =—1 at odd multiples of ©

= x =(2n + 1)m, when 'n' is any integer.

(@) .
(¢) Breadth of river OC = AC cos 60° =40 cos 60° = 40 x 5

=20m
A

30°  A60°
B C o

(b) sinxcosy=1

=sinx=1,cosy=1or sinx=—Lcosy=—-1
cosx =1 at 0, and 2r and sinx = 1 at g

So, only 3 ordered pairs are possible.

(¢) Adding the given equations we get
cosxcosy+sinxsiny =1

= cos (x - y) =1

=>x-y=0,2n

=>X=y,y+2n

So, 4 solutions are possible.

14. (a)tan (A-B) =1

So(A—B):g

3

And sec(A +B)=—=,then cos(A+B)=7

2
3

Or(A+B)= % ..... )
Solving (1) and (2), we have
2A = 10m or A= on
24 24
B=_"
24

As we want positive value, so as trigonometric equations
are periodic

So 2w+ (—_n] _47m = B will satisfies the above equations.

24 ) 24

15. (¢) sino +sin B = —% and coso + cosf :%

16.

17.

18.

squaring and adding we get

21)" +(27)°
2(1+cosacosP+sinasinB)="_—5

(65)°
2[1+cos(a-P)]= 117(2
(65)
cosz(a—ﬁ)z 170 130x9 9
2 4x65%65 (130)><(130) 130
. a-f 3

2 V130

As <o —p <3mthen cos (OLT_[SJ = negative.

(a) tan20=cot® = tan 20 = tan (g— ej

20=nn+S-0=0-—24 2
2 3 6
(d) sin x = cos’x
. cos®x + 2 cos®k + cos*x = sin*x + 2 sin’x + sin’x
= (sin x + sin’*x)* = 1

(a)sinO:Landg<9<n

2

then 9=n—£=3—n
4 4
LN 3n
So sinO+cosO=Sln 4 cos 4
tan 0 ¢ 3n
an —
L
-1



19. (¢) c0s20° cos100° + cos100° cos140° — cos140° cos 200°

20. (b) 1—cos 4a N 1+cos 4a
= ¢0520° c0s100° — cos100° cos 40° — cos 40° cos 20° ) sec’2a—1 cosec’20—1

%[cos 120°+ cos 80° — cos 140° — cos 60° — cos 60° — cos 20°] _ 2sin’ 20 .cos” 2a N 2cos’ 2a . sin? 20
o3 3 1—cos® 20 1—sin® 2a
= E[_E +2c0s60°cos 20° —cos 20°} =2 =2 cos®2a + 2 sin20, = 2




4. Principle of Mathematical Induction

1.

(a) Vnc N, P(n): 3*"2n+ 1
P(1):26=2x%13

P(2): 726=2 x 343

P(3): 19683 -6 + 1 =19678 =2 x 9839

. (d) Vn € N, P(n): 2.42"1 + 331

P(1)=209=11.19
P(2)=11.385

. (b) P(n): 3<n!,n e N

P(1): 3' <1 is not true. P(3): 3° <3! is not true.
P(6): 36 <6! is not true.
P (7): 37 <7! is true.

. (a) For eachn € N, P(n): 321

P(1)— 8, P(2) =80 =10.8

. (d) P(1) validity cannot be checked because statement P(n) is

given

. (¢) For eachn € N, P(n): 2*~7n-1

P(1)=0,P(2)=49,P(3)=512-21-1=490=49.10

ox=[ ][]0

IR
=

n 0 n-1 0 10
Now nA—(n-1)I = anll o ne1l=In1 =A"

(©) = Jn(n+1) <Jn+D)(n+1)

ie. Jn(n+1) <n+1

Hence reason is true.

Vn eN

For n =2 given result is true.

let it is true forn =K € N, K > 2 then

1 1 1

ettt —>JK

2 JK

L+L+ +L+ ! >VK + !

o2 JK K +1 JK +1

=1/K(K+l)+1>\/KK+1=\/ﬁ
VK +1 VK +1

(.. byreason ya(n+1) <n+1= Jn < Jn+1)
1 1 1

= —=+—+ . +t——=>VK +1
Vo2 VK +1

Hence assertion is true for every natural number n > 2.

o] Mo
-@A= ’I_[o 1}

10.

11.

12.

13.

14.

15.

16.

17.
18.
19.
20.

P(1): A=A—(1-1) I=A .. P(1) is true.
P(k) is true = P(k+1) is true, k € N
(b) For smallest positive integer n,, P(n): n! < {(n+1)/2}"
P(1): 1 <1isn’ttrue, P(2): 2 <9/4 is true. P(3): 6 <8 is true
P(4) is true.
(¢) Vn € N, P(n) = 1172 + 12271
P(1): 1172+ 12%1 =133 x 23,
P(2): 1172+12%1= 1464 + 248832 = 263473—-133 x 1981
(d) P(n): n2 +n+1 =n (n+1) + 1
P(1): 3 which is true.
P(n): n>+n+1=n(n+1)+1 which is always odd number
(b) Forn € N, P(n) 2" (n—1)! <n"
P(1)" 2 <1 is not true.
P(2): 4 <4 is not true.
P(3): 16 <27 is true.
Same as P(4) is true.
(a) Foreachn € N, P(n): 10! + 1
P(1)=11,
P(2)=1001=11.91
b)S(K)y=1+3+5+...... +(2K-1)=3+K?
S(1) is not true
let S(K) is true then
SK+1)=1+3+5+.....+Q2K-1)+Q2K+1)
=S(K)+ (2K +1)
=3+K2+2K+1=3+(K+1)
Hence S(K) = S(K + 1)

(b) Since 124222 +324+ 24+ 52+ 2.6>+ -
n(n+1)> .
n terms = > , when n is even

When n is odd the n™ term of series will be n? in this case,
(n—1)is even

so for finding sum of first (n - 1) terms of the series, we
replacing n by (n - 1) in the given formula.
(n—-n?
2
Hence sum of n terms of the series

So sum of first (n - 1) terms =

= (the sum of (n — 1) terms + the n™ term)

(n-Dn? (n+1)n?
= +n=
2
(b)
(b)
(©
(a)



5. Complex Numbers

L @7 =22z 7
Z
= arg(zl‘l) =arg(z )= arg(z,) =2, =kz (k>0)
2. (b) Wehavex—1=1i = (x—-1)*=1

10.

11.

x-1y2=-1
x-1P=-1
On substituting, we get x* —4x*> + 7x> —6x + 3 =1

L(d)]iz+ (3-4)|<|iz|+|3-4i|=|z|+5<4+5=9

Hence (d) is the correct option.

. (¢) Let z=x +1iy, then z° +Z° =2 = x> — y? = 1, which

represents a hyperbola.

. (d) Putting z = a + 2i in the given equation and comparing

imaginary parts, we get a’> + 4 = a?, which is not possible.

(@) A+iB=1T1% A _jp o IHI
1+ia 1-ia
—io)(1+io)

. o a
= (A+iB) (A-iB) = (710 (1 —io0)

AT+ B2 =1

n-l irm

n-1 -
. (b) D costa=ReD e" =sum of the n roots of unity = 0

r=0 r=0

. (a) Since the diagonals are perpendicular to each other

z,-2, _, T

arg -
z,-2, 2

= (z,-2)=ik(z,~2)

1 — 2 3 2 - 2
. (d) Puttingx =1, o, ®* in (I +x +x*)" =a,+ax+ax’+

21
.. ta, x, we get

1
(1+1+1)"=a0+a1+a2+a3+Z+a2n,
(I+o+o)'=a +am+am2+am3+l+a o™

0 1 2 3 4 2n °

1
2 4\n — 2 4 6 — 4n
and (1 + o’ +o*)"=a +a 0w’ +an +a3c0+4+a2nu)

Adding the above three equations and using 1 + ® + ®* =
0, ®* =1 we get
3*=3(a,ta, ta *+..)
= a,ta +a, +.. =3"
(d) We have

Now = o’a’ +o' ap+o’ af+o’p

=’ +p* +(o+o’)ap=a’ +p> —ap

= (o +B)* ~3ap=p*> -3q

(c) We know that
1 1 1 1 n(xnfl)
+ + —+..+ =
x—-1 x-0o x-o X—® x"—1
. 1 1 2n—1
Putting x = 2, we get + — ot m— n2"’)
2-o 2- 2—o" 2" 1

12.

13.

14.

15.

16.

17.

4, -0
(c) We have, 1+0+0* +..+0" ' =
l-o
nt) .. (nxm ..
But m“:cos(—]ﬂsm(—j = cosm+isinm = —1
n n

and 1—©=2sin’ ———2isin——cos ——
2n 2n 2n

L. (= T .. T
= —2isin| — || cos—+isin—
(ZHJ[ 2n Zn}

a1 2[cos(m/2n)~isin(n/2n)]

Thus, 1+ 0+ @ +...4+ ®

—2isin(m/2n)
= 1+icot(lj
2n

(a) Wehave |z |=|z,|+ ]|z —z,]
=z, -2, =(z, |2, ) =z [ +]2, [ 2|z |2, |
=cos(0,-0,)=1=0,-0,=0
:>arg(zl)—arg(zz)=0:>ﬂ is purely real

ZZ
:Im[ijzo

Z2

(b) Let z, =r1,(cos 6, +isin®,) . Then
Z]
—|=1=]z|=|z, [=]z |=]z, |=1,
Z2

Now arg(z, z,) = 0 = arg(z,) +arg(z,) =0
= arg(z,) =0,
Therefore,

z, =1,(cos(=6,) +isin(-0,) =r1,(cos B, —isinO,) = 7,

=7z =(Zl)=ZI =z, |2=2122

(d) Let us denote the given determinant by A. Applying
C, =»C, +C,+C;, we get

x+l+o+’ ® ®’ X o ®°
A=| x+l+0+0° X+ 1 =l x x+0 1
x+l+o+’ 1 X+ X 1 X+

Clearly A =0 for x = 0.

(d) Origin (O) lies inside the circle

Greatest value of |z |=0C+r = V13 +4

Least value of |z |=r—0OC = 4-13

Required difference =~/13 +4—4++/13 = 2413

(a) Leta = 2+ 3isin
1—2isin®

. (2+3isin0)(1+2isin6) ~ (2—6sin2 9)+i(7sin9)
1+4sin’0

(1-2isin6)(1+2isinB)

As a is purely imaginary, we have



1 z=1+i
Re()=0=2=65sin’0 ie. sin(9=J_r—3

_ 1
18. (a) By rotation theorem, y 19. (d) z = —
. R(3,3

2-(3+3) 22 Y 2\/—45 > = .. 1 1 -1

3+i-(3+3i) 2 S We have z =(2) giving i
1__

-3-3i P2,1 3,1
Lz.&:l—i ( I) QD 20. @) z+1|=|(z+4)-3|<|z+4]+]3]<3+3=6.

—4l o 2 X

Note that z = —7 satisfies |z + 4| =3 and |z + 1| = 6. So the

z-3-3i=-2i-1 maximum value of |z + 1] is 6.




6. Quadratic Equations —p-(a+b) = +2ab

2
1. (¢) The equation, x*>—x +a—3 =0 must have atleast one =p=atb +2+/ab = (\/gi\/g)
negative root.

5. (a) Here S= (ay + d) + (ad + By)
For real roots, D >0 = 1-4@-3)>0

b
X :d(7+5)+B(Y+5):(a+B)(Y+5):a_I;
= aSE = ae[3,73} (1) Also P = (ary + 8d) (ad + PBy)
4 (a2 + B yd+aP (y*+ 6 ... (note)

Both root will be non-negative if :

D>0,a-32>0, 120 =

b’n¢ + m’ac —4acn/

a’ i’
= a< i 23 = ae [3’7} - (2) Hence from x?> — Sx + P =0, option (a) is correct.
Thus equation will have atleast one negative root, if a+P=-p
6. (a) Here v+ 8=—p Satpf=y+3d

a EL—OO , %]U[&%} Using (1) and (2) = ae(—x, 3].

2. (b) Here, f(x)=x*+ax+b, then
f(xtc)=(xtcP+a(x+c)t+b

=x*+(2c+a)x+c*+ac+b

Now (a—7y)(a—08)=a>—a(y+3d)+yd
=a?—o(at+P)tr=-af+r=—-(—q)t+tr=q+r
By symmetry of the results,

B+7)(B-8) = q+r, the ratio is 1.
which show roots of f (x) are transferred to (x —¢), i.e.

= + == > =1
roots of f (x + ¢) =0 are 7. (¢) Here oa+p P, op }:> af +vd (note)
c—candd-c. vHo=-q ., yo=l

Then, x>+ (2c+a)x +¢c?+ac+b>=0 has roots zero and Now (a—v) (B~v) (@ +3) (B +9)
(d-o). {op—a(a+p)+y*} {afp+5(atp)+5}
3. (c¢) Here let S be the sum and P be the product of the roots, {1+yp+vy*} {1-pd+&}
GZ+BZ=L2+L2 = [P+ D+yp][(3*+1)—pd]
g = (-qr+yp)(-a8-pd) = 3 (q’-p)

o +p* (b’ —2ac b’ - 2ac
Now S = (a*+p*)+ = + 2
(ap)’ a’ ¢’ 8. (d) Let w =y
X" +2x+3
2 2
:(bzfzac)w >x(1-y)+2x(7-y)+33B-y)=0
ac Hence 4(7 —y)> —12(1 —y) (3 —y) > 0 gives
24l —2y?-2y+402>0
:(b2—2ac) (a +c) 2 y y
ac? =y +y-20<0 = (y+35)(y-4<0
(@ B) (v 2
and the product P= o’ B’ = a2 Xc_z Note : Theory of maxima minima may be used to find
2 the extreme values in the above example.
Hence equation is (acx)? — (b — 2ac) (&> + ¢2) x + 9. (¢c) Let x— o be the common factor
(b*—2ac)’ =0 then x = a is root of the corresponding equations
p geq
4. (a,b) We can write the given equation as, L ot—1la+a=0 and - 140+2a=0
P _(@+tbxtclb-a) Subtracting 30 —a=0 = g=2
2x x> —¢’ 3
Hence £—113+a—0 = a=0ora=24
or p(x*-c?)=2(a+b)x>-2c(a—b)x 9 3 h
or (2a+2b—p)x*—2c(a—b)x+pc’®=0 Since a#0,a=24
. . x> —11x +24
For this equation to have equal roots .. the common factor of 5 is clearly
—14x + 48
2(a—by—pct 2a+2b—p)=0 [c2#0] x—8 x X
= (a-bP-2p@a+b)+p>=0 10. (d) Since the equation has two distinct roots o and
= [p-(a+b)P=(a+bP—(a—by>=4ab B , the discriminant b> — 4ac > 0. We must have



11.

12.

13.

14.

f(x)=ax’+bx+c<0 for a<x<p
Since a < 0 < B, we must have f(0) =c <0
and f(l1)=a+b+c<0ie,a+|b/+c<O0.

\ilo, i/,
B

[0

Next, since a<-2, 2<§,
f(-2)=4a-2b+c<0

and f(2)=4a+2b+c<0,i.e,4a+2|b|+c<O0.
(d) Since, sin™! 0 is defined only when, —1<6<1
= -1<xX2-4x+5<1

> x*-4x+4<0andx>-4x+6>0

= (x—2)*<0 and (x—2)’+2>0= x=2is only solution

Putting x =2, we get 4+2a+% =0= a=-2-2

4
]
(16)"
(a) Here, ~>1
()
2% i—x—3 ——x-3
= F>1 or 2 >1 ie. 2x >2°
4 (x2 +3x — 4)
=1 _x-3>0> >0or
X X
—(x+4)(x—-4
(= 9)(x-4)_,
X
. . + i Il + }
Using number linerule, 77777777771 V////////i

=>xe(-w,-4)u@,])

dxj=xVx>0and|x|=—xV x<0
Case 1: x>0

X2+ 5x+6=(x+2)(x+3)=0=x=-2, -3 but we already
assumed x > 0 so contradiction.

Case 2: x<0

xX2=5x+6=(x—2)(x—3)=0=x=2, 3 but we already
assumed x < 0 so contradiction.

Thus real roots does not exists.
1 2
(b)x =2+27 +2°
1 2 1 1
=>x-2=2342} :23[23+1J

Now cubing on both sides we get

(x-2) = (fj} [2; + 1}3

1 2
=x*-8+12x —6x* :2{2+1+3(23 +23D

=>x' -8+ 12x-6x*=2(3 +3(x—2))
=>x-8+12x-6x>=6+6x—12
=x-6x>+6x-2=0

=>x-6x>+6x=2

15. (d) Let the two roots be a and b

16.

17.

18.

19.

atb=2 .. (1
a+b*=98
(atb)(a>—ab+b*)=98 (from (1))
2(a’? + 2ab + b* — 3ab) = 98
2 98
[(a+b) —3ab} =
[22—3ab] =49 (from (1))
[4—-3ab] =49
4-49=3ab
3ab=-45
ab=-15 ... )

Now, Equation with roots a and b can be written as: (x — a)
(x—b)

= (x> —bx —ax + ab)

= (x*—(atb)x+ab)

= (x2-2x-15) (from (2))

(d) x> —x + 1 = 0 has its roots —®, — ®°.

Now (—0)"" + (-0?)'7 = — {0+ 0*} =— (0* + ®) =1
() 2620 =1 =2° - (x — 1)(x*+ 5x — 50) =0
= (v-1) (+10) (*-5) = 0= x=1, 5,10

. Required sum=1+5-10=-4.

(@)As 1 —pisrootof X2+ px+1-p=0
=>{1-py+p(l-p+(1-p=0
(A=p)[l-p+p+1]=0=p=1

.. Given equation becomes x> + x =0 =>x=0, -1

(¢) As X%+ px + q = 0 has equal roots - p> = 4q and one root
of X2+ px + 12 =0 is 4. So, the other root must be 3.

p=3+4=7
2

p- 49

- - — = —

19477

. (¢) Since, b> —4ac = 1 — 36 = -35 < 0 so real roots do not

exist.




7. Linear Inequalities 5. (a)3x—y>3 (i) ~

APy
4x —y>4 ..(ii) T NI

1. (@y—x=<0 There is no option correct. The 5x
y in equalities will have solution 3 0
A for x > 1 & All values of y:
Vi
. x 6. (a) Graph of x <2 &y >2
L N
AL y-2
Shaded region represents the inequality.
2. (a)2x—3y<5 x=2
Points — 0(0,0) & P (2, -2) 7. (b) In 3rd quadrant, x <0 & y <0.
Y 8. (c)y>x+3 (1)
_5 x<y ...(11)
g 23
A\ (N ’Wj’ >X 3 2
) 1 0
5/3 N 3 -
2,2
P(.-2) { (V)

Shaded region satisfy Inequality

So, 0’ (0, 0) is inside & P(2, -2) is outside. 9. (d) Form the given graph, It is clear that

y <250 (i)
3. (b)2x+y>5 X <250 ...(i1)
2x +y <600 ...(iii)

; So, option D is correct.
/@/ 10. (d) [x-1| <0
% > It has No Sol, because |x| is always greater than 0’.
% s
1. () x> +x+ x| +1<0...>1)
Forx>0 x*>+x+1<0
xX2+2x+1<0

4. (b)2x+y=2

x—y<3 x+1)’<0 (1)
So, No solution of x equation of ..(1)
Forx<0 x2+x-x+1<0
x2+1<0 ...(1ii)
have also No sol of ‘x’.
So Ans will be (c).

12. (a) [x + 3> 2x — 1]
Case (1) x+3>2x—1| forx>-3

By observing options, only one option (B) lies in shaded
’ & op y one option (B) (@) x+3>2x—1 for x >—3 and x > 1/2

area.
ie.. forx>1/2
or
It can be solved analytically as well. by assuming ‘2’ 4> x /7777777
equations as— 1 . /
xes|—=,4 (D)
2x+y=2 (1) 1/2 4
. b)yx+>-(2x-1) forx>-3
Xx—y=3 ...(i1)

and
=x+3>2x+1 x<1/2



17. (d) [P+ 3% + X2~ 220 ()

= 3x>-2 —
2+ 3x>
o x>_2/3 / case (1) x*+3x >0
s x(x+3)>0 .(A)
21 j3 213 equation (1) becomes
xe(?,zj -+-(11) X +3x+x2-220
24+ 3x—2>
from (i) & (ii) 23X =20
=22 +4x-x220
I I I 2x(x+2)-(x+2)=20
-2/3 -2/3 -2/3 (x+2) (2x— 1) 0
5
xe|l—,4
3 -2 1/2
13. (¢) (x +3) —(x—1)°>244 x<-2o0rx>1/2 ...(B)
Let y= x+3)+(x-1) from (A) & (B),
2 x<-2o0rx>1/2
=y=x+l1 case (2), x> +3x<0
Sy 2y - (y-2y =244 = x € (-3,0) (C)
=2{Cy'2+°C,y?2° +°C.2°} >244 And, equation (1) becomes,
= 2{10y* + 80y* + 32} > 244 —Xx*-3x+x2-22>0
= 4{5y* + 40y> + 16} > 244 3x-220
= 4y* + 40y? + 16 > 61 -(3x+2)=20
=y +8y2-9>0 (Bx+2)<0

= x<-2/3 ...(D)
from (C) & (D) x € (-3,-2/3)

from both cases,

S>FHHYY-1)>0 = y*>1
te,y<-lory>1
=>x+1<-lorx+1>1

= X & (o0, ~2] U [0, %) Xe(_:;’__z}u[l,go}
14. (a) [x—2|-1]>3 3 2
= x-2/-1<-3 or|x—2|-1>3 (d) given Ans is in correct.
=x-2|<-2 or [x-2/>4 18. (@) | x| —1|< |[1—=x]
= Nosolutionor x—2<-4o0orx—2>4 Graph of y = |[x|-1| & y = |1-X]

=>x<-20rx>6=x € (-0, -2] U [6, )

i~ ||
3x%—7x+8 K*’\/\\ ,
15. (d) 1£2—1§2 i//\
X+ < 5

=2x>-7x+7>0 and x*-7x+6<0 ‘

=x € Randx €[1, 6]

(7003 0)
L xe|l,6] N
2% ! 20. (a) |x[" " <1
16. (b) f(x) > g(x) = a2 a1 i o buthside.
x ! x*—x-2) log x| <log 1
= - >0
QRx+D)(x+2) (x+1) (2~ x—2) log [x| < 0
i ’ NN /4
2% +2x = (2X°+5x+2) SN
Cx+1D)(x+2)(x+1) a0
—-(3x+2) -0 atx=1,1
2x +1)(x +2)(x+1) a0
S— - + x2-2x+x-2=0
= Y P X(x—-2)+(x-2)=0
=x e (-2,-1)u (-2/3,-1/2) x=-1,2
(1,2)



8. Permutations and Combinations

1.

(d) Required number of possible outcomes

= Total number of possible outcomes — Number of possible
outcomes in which 5 does not appear on any dice = 6° — 5°
=91.

. (¢) We can arrange n white and n black balls alternately in

the following ways
i) WBWB... (i)BWBW...

So required number of ways =n! x n! +n! x n! =2(n!)

. (b) The number of ways to choose 4 novels out of 6 is °C,.

The number of ways to choose 1 dictionary out of 3 is °C,.
As the place of dictionary is fixed, so total number of ways
=6C,*C,. 4! =15.3.24=1080

. (b) Wehave:30=2 x3x5.S0,2 canbeassigned to either a or

borci.e.2canbeassigned in 3 ways. Similarly, each of 3 and
5 can be assigned in 3 ways. Thus, the number of solutions is
3x3x3=27.

. (b) Let the number of green balls be x. Then the number of

red balls is 2x. Let the number of blue balls be y. Then,
x+2x+y=10=3x+y=10=>y=10-3x

Clearly, x can take values 0, 1, 2, 3. The corresponding
values of y are 10, 7, 4 and 1. Thus, the possibilities are
(0, 10, 0), (2, 7, 1), (4, 4, 2) and (6, 1, 3), where (1, b, g)
denotes the number of red, blue and green balls.

. (a) There are three ways to make four letter words from the

letters of the word BARRACK.
(1) When two letters are same i.e. A, A, R, R

’C,.4!
So, number of words = —=—=6
2121
(i1) When one letter is same and other is different
2 4 4!
So, number of words = % =144

(ii1)) When all letters are different So, number of words =
°C, x4!=120

.. Total number of words = 6 + 144 + 120 =270

. (¢) Six consonants and three vowels can be selected from 10

consonantsand4vowelsin'°C,x*C,ways.Now,these9letters
can be arranged in 9! ways. So, required number of words
=10C, x*C, x 9!

. (a) Any interior intersection point corresponds to 4 of the

fixed points, namely the 4 end points of the intersecting
segments. Conversely, any 4 labeled points determine a
quadrilateral, the diagonals of which intersect once within
the circle .

Number of interior intersection points = °C, = 126.

. (d) The number of words in all formed by using the letters

!

5
of the word SMALL = 5 =60

10.

11.

12.

13.

14.

15.

16.

17.

18.

Let’s count backwards.
The 59" word is SMALL .. 58" word is SMALL

(d) Number of ways = Arrangement of (m — 1) things of one
(m+n-2)!

kind and (n — 1) things of the other kind = m

(¢) For a particular class total number of different tickets
from first intermediate station = 5

Similarly, number of different tickets from second
intermediate station = 4

So total number of different tickets=5+4+3+2+1=15
And same number of tickets for another class
= total number of different tickets = 30 and number of

selection = *C |

n+2 —
(¢) We have, C 1l = (n+2)(n+l)n(n 1)
"2Pp, 6-5-4-3-2-1
=>m+2)n+1)nn-1)=11.109.8=>n=9
(¢) Total number of hand shakes = *°C, of those no indian
female shakes hand with male
= 5 x 10 =50 hand shakes

No American wife shakes hand with her husband = 5 x 1
= 5 hand shakes

= total number of hand shakes occured = *’C, — (50 + 5) =
190 - 55 =135

(d) Number of ways of arranging n things in circle = (n — 1)!

. . n—-1)!
Since r are alike so that arrangements = %
r!

(d) When A has B or C to his right we have AB or AC.
When B has C or D to his right we have BC or BD.
Thus we must have ABC or ABD or AC and BD.

For ABC D, E, F on a circle, number of ways =3 !=6
For ABD C, E, F on a circle, number of ways=3!=6
For AC, BD E,F the number of ways=3!=6

= Total =18

9% 8

(d) Number of ways = (°C,) x (°C,)=3x =108

(@G, B, G, B, G, B, G, B, G,B, G, B

Number of ways =6 ! x 6!

Now if boys sits first then the number of arrangement = 6 !
x6!

Total number of ways=2.61!.6!

15><15><15—1>< 10 1687

= hrs.
2 60x60 360

(a) Time required =

~ 4 hrs.41min.10seconds > 4%hrs.



19.

20.

(@)sum=2700 (1 +2+3+4 +5+6+7+8+9)+810
(1+4+9)+(1+2+3+4+5+6+7+8+9)27

=2700 (45) + 810 (14) + 27(45)
= 134055

(b) The number of trains a day (the digits 1, 2, 3) are
three groups of like elements from which a sample must

be formed. In the time-table for a week the number 1 is
repeated twice, the number 2 is repeated 3 times and the
number 3 is repeated twice. The number of different time-
tables is equal to
7!
P(2,3,2)=——=210
213121




9. Binomial Theorem and its simple Applications

n —_
C,,, n=even
n —

C,,,n=odd

2

1. (¢) We know that*C | .=

r 'max i

n, — 20,

r |maxi 10

10
2. (a) The (r + 1)™ term in the expansion of [\/z + 3 J is
given by 3

10-r M (r .
10 X 3 1o X3
Tr+1 - Cr g 2X2 - Cr 35—(r/2) W

3(3r12)-s
S
For T, to be independent of x, we must have 5 —(5—;)

5—(51/2
£ 61)

— lO(j

=0 or r = 2. Thus, the 3" term is independent of x and is
equal to

3-5
10 3

10x9 37 5
27 = X——=—
2 2 4 4
3. (a) We have, (a +b)’ + (a—b)’ = 2{a’ + °C,.a’b* + °C ab*}
5 5
Witha=x, b=~/x" -1 .'.(x+\/x3—1) +(x—\/x3—1)
=2{x*+10x* (x* = 1) + 5x (x* — 1)}
= Sum of the coeff. of odd degree terms is
2{1-10+5+5}=2

4. (b) Z';(—l)r.(“cr)2 =§(—1)r.2“cr.“cr

2n
=Y (-1).7C,>"C,,, = coefficient of x™ in (1 —x)™.
r=0 (1 + X)Zn

= coefficient of x*"in (1 —x*)*= (- 1)". >"C .

5. (b) Clearly a ="C,

N "C, :(n—r+1)
a'rfl n(:rfl r
gy :n+1
a_, r
n a n(n+1) (n+1)
1 == =
:1;[(+ar_1] 1;[ r n!

6. (b) (1 +x)?(1+x)*(1+x*)*=(1+x>+2x)x(1+x°+3x?
+3x%) x (1 +4x3 + 6x° + 4x° + x'?)

So, coefficient of x'°+36+8 +8 =152
7. (c) 32003 — 32001. 32 — 9(27)667 — 9(28 _ 1)667
_ 9(667C0 (28)667 o 667CI (28)666 +. .+ 667C667 (71)667)

that means if we divide 3% by 28, remainder is 19.

2003
Thus, 3 = 19 .
28 28

8. (d) Let f'= (5 ~2J6 )

So, 1+f+f'=(5+2\/g)n +(5—2\/8)“ = an integer

= frf=1 ()
Now, (I+£)xf'=(5+26) x(5-26) =1
cr=topo g

-t

1 18-r 1 675 1
9. (b) T, =" C[j —|="Cx T
) .

x3

Put 6—%2—2 =r=12and 6—%:—4 =>r=15

1
18
Coefficent of x2 1251
- = =182
Coefficient of x™* 15 1
15 2T
10. (c) We have
(1+x)" =2 Cx’ )
r=0
(1-x)" =2 (-1) Cx’ ()
r=0

Adding equations (i) and (ii) we have,
(14x)" +(1-x)" =C, +C,x* +Cx* +. ..

Integrating both sides with respect to x from 0 to 1, we get

n+l
2RSS IS
n+l 1 3 5

11. (b) We have

(1 +X+X2+X3+X4)n (X— 1)n+3

_ [1"‘5 JH(H)"” —(1=x*) (1-x)'

1-x

n

= (_ x>+ 3x>-3x+ 1)2 “Cr (_1)r X

=0
_ i n(jr (_l)r X5r+3 + 32 nC:r (_l)r X5r+2
r=0 r=0

= —32“: "C(-1) x>+ 32“: "C,(-1) x*
r=0 r=0

For term containing x%, we have
5r+3=83=r=16

whereas 5r+2 =283, 5r+ 1 =83 and 5r = 83 give no integral
value of r.

Hence there is only one term containing x* whose
coefficient is —"C, .

12. (a) (17)%° = (289)"8
=(300—11)"8

= %C, (~11)" +100m , for some integer m



=112+ 100m So

= (10+1)™ +100m na=8
. n%a’ = 64
=3C 1"+ 1%C 10+ 100 m, + 100 m for some integer m, (n-1)

n(n-
=1+1280+100k, m+m, =k AndTa2:24
=1281+ 100k So
Hence the required number is 81. n (n 1) 64 ) g

- n

13. (c) We have T(—2j=2 3r=§:6n:8n—8:n:4
Coefficient of x* in (1 +x + x> + x*)!! —~na=8=a=2andn=4
= coefficient of x* in (1 +x*)"" (1 + x)" 17. (a) Perform this with modular arithmetic
= coefficient of x* in (1 +x)!! + coefficient of x>in 11. (1 + 7' = 7[mod 100]
x)'' + constant term is ,
; ; 7-=49[mod 100]
C.(1+
) o 1(1 %) 7 = 43[mod 100]
= lIC,+11.1"C,+!"C
4 2 2 7*= 1[mod 100]
=990.
But,
14. @y D(+2) 1995 = 4 x 498 + 3
2 Therefore,

2 _ =
=n2+3n-88=0 71995 = 749803 = (PR = 1% 43 = 43[mod 100]

So, the remainder is 43.
15. (b) "C,a"*(-b)" = —( "C,n"* (<b)’ ) == 18. (d)
19. ()
20. (b) (1 +x) (1 —x)*=(1 —x)*+x(1 —x)"
- Coefficient of X" is = (-1)" + (=)' "C, = (-1)" (1 —n)

=>n=28

16. (a) (a+x)"=1+8x+24x>+ ...

By using Binomial (a + x)" = a" + "C a™'x +"C,a" *x* + ...




10. Sequences and Series

1. (¢) We havel — X _27Y_3277

px qy 1z
a—x a-y _a-z

=>p= ,q= , I =
p?»quy Az

Now p, q, r are in A.P.

= (say)

a—x a-y

s ) a-z are in A.P.
AX Ay Az

a—-X a-y a-z .
= s y ) are in A.P.
X y z

-1, ——1 are in A.P.
z

U
SR
L

are in A.P.

NI»—* Nlm < e

><|»— ><|a>

are in A.P.

U
<= e

=X, YV, zare in HP.
. (b)

371531

. (d) 1+ —t—+......
@ 24 8 16

:(2—1)+(2—%)+(2—%}+[2—éj+....+20terms

= (2+2+...+20terms)—(1+%+%+...+20 terms}

20 20
)|, G
=220 -| 5 | = 40— ——
2

I 1
:40—2"1‘2(5) :38+2T

. (d) The first sequence is, 1 + 11 +21+31+41+51+61+
71 +81+91 +....100 term
last term will be =1 + (100 — 1) x 10 =991

and for the sequence 31 +36+41+46+ 51+ ...... 100 term
last term will be

=31+ (100-1) x 5=1526
Now we have the common term as, 31 + 51 +71 + .....

and n™ term of this sequence will be =31 + (n— 1) x 20 =
20n + 11

and this will be be less than 526
So, 20n + 11 <526

20n <515

n<£:25 75
20

So,n=25

. (¢) Arithmetic mean of a and b =

Hence the largest common term =20 x 25 + 11 =511.

. (b)s, =g[2a+(n—1)d]

Here,a=1,d=2and S = 1357

= 1357 =%[2+2(n—1)]

= 1357 =n?
=>n=37

3
t, ar

. (a) —=—5=

1

ty ar 4
=>r=2
t,+t. =216
= ar+ar‘'=216
= 18a=216
=a=12
t1=a=12

and geometric
mean of a and b = \/ab

According to question, 2 +h_ 54ab = (a+b), =100ab

Now, (a +b)>— (a—b)*>=4ab

100ab — (a — b)? = 4ab = 96ab = (a — b)?
(a+b)’ 100 a+b 10

°. 2:—3—:—
(a-b) 9 “a-b 46

_atb_ 5 V6 _5J6
a-b 2J6 J6 12

. (b) Since x, 2y, 3z are in AP, this implies that,

2y —x=3z-2y
2y +2y=x+3z
dy=x+3z ... (1)

Also, it is given that X, y, z are in GP which implies that,
% = § =1, Here r is common ratio of GP
=Xz ... 2)
Take square on both sides of (1)
(4y)’ = (x +32)°
16y = x* + 92% + 6xz
l6xz=x?+97z+ 6xz (Since y* = xz from (2))
0=x2+922+ 6z — 16xz
0=x%-10xz + 92?
This gives,

x> —10xz+92>=0
X2—9xz—xz+922=0

xX(x—-9z)—z(x-92)=0



10.

11.

x-92)(x-2)=0
Notethatx #z=>x-2z#0
This gives,
x—-9z=0
x =9z
From (1), we have
4y=9z+3z
4y =12z
y=3z
Thus the common ratio is given by,
y_3z_1

X 9z 3

. (b) a, x, b are in AP

a+b

X = 5 )

a, y, b are in GP
= y?’=ab

a, z, b are in HP

from (1)
Alsox =9z

ab
=>z=—
9z

=9z22=y’ from (2)

S 3z=y

Sox =3y

(d) Given that /G, G,, G,, n are in G.P

G =IG,=rG=In=I

Then G} +2G?} + G} = (In)4 +2(iH)4 + ()4

=(P) (Ir*) + 2 P(Ir*y? + [-(Ir*)
=Pn+2Pn*+*=mMhn(+2n/+n*)=(n+1]y=4m’nl

(a) HM of a and b is Zab
a+b

2ab  a"+b"

a+b a"' +b""
= 2a"b+2ab" =a™" +b""' +a"b+ab”
=a"b+ab” =a"" +b™"!
= anb _ an+l — bn+l _ abn
=a"(b—a)=b"(b-a)

=—=1

bn
=>n=0

12. (b) Given: a + ar + ar’= 14

13.

14.

15.

14

Sa=——-—
l+r+r

a+1,ar+ 1,and ar’— 1 are in arithmetic sequence as given
—artl-a-l=ar’-1-ar—1

Simplifying and using (1) we get

2rr=5r+2=0

Solving this quadratic equation

r=2 or 1/2

The geometric sequence forr=21is2 , 4, 8

The geometric sequence forr=1/21is8 ,4, 2

So, the lowest term is 2.

(b) Let it happens after n months.
3

3x200+n%[2x240+(n—4)40]:11040

3[117_3] (480 + 40n — 160) = 11040 — 600 = 10440

= n2+5n-546=0= (n+26) (n—21)=0 . n=21

(a) In AP form 2nd term - 1st term

b?—a?=c?—b?

b’ +b*=c? + a’

2b? =c? + a?

Add (2ab + 2ac + 2bc) on both sides

2b?+2ab + 2ac +2bc =a’+ ¢’ +ac +ac+bc+bc +ab +ab
2b%+2ab + 2ac + 2bc =ac + bc +a*+ab+bc+c*+ab+ac
2b?+2ab+2ca+2bc=ca+tcb+a’+ab+cb+c?+ab+ac
2(ba+b*+ca+cb)=(ca+cb+a*+ab)+(cb+c*+ab+ac)

2((ba+ b?) + (ca + cb)) = ((ca + cb) + (a> + ab)) + ((cb + ¢)
+ (ab + ac))

2(b(a + b) + c(a+b))=(c(a+b)+ala+tb))+(c(b+c)+
a(b +¢))

2(b+tc)at+b)=(cta)at+b)+(cta)b+c)
Divide whole by (a + b)(b + ¢)(c + a)
2 1 1

= +
cta b+c a+b
1 1 1 1
+ = +
cta c+a b+c a+b
1 1 1 1

cta b+c a+b c+a

2nd term — 1st term = 3rd term — 2nd term

Thus ! s ! )
b+c c+a a+b

a+b

are in A.P.

(¢c)AM ofaand b is

b . [nj
= l+icot| —
2n

(a"a+ a"b + b"a + b"b) = (2a"a + 2b"b)

a+




(a"b + b"a) = (a"a + b"b)
a'(b—a)=b"(b—a)
an = bn

This is possible only when n =0

16. (d) Putn=2 and n=1, and we get

S,=2P+Q

S =P

Therefore, T, =S, =P

Therefore, T,=S,-S, =P+ Q

Therefore, the common difference d=T,-T =P+ Q-P=Q

17. (¢) Letthe G.P.bea, ar, ar?, ar’, .....

we haveatar=12 ... 6))]
ar’ tar*=48 ... (i)

ar’ (1+1) 48

2
avry_ —4
a(l+r) 12:>r

On division we have
r=+2
But the terms are alternately positive and negative, .. r=-2

12 12 12

= o2
l+r 1-2 -1

Now a = (From (1))

18. (b) 1P—22+3—4>+ 52— 6>+ ...... +99%—100?

=1-2)A+2)+B-4)@B+4H+5E-6)(5+6)+....

19.

20.

+(99 - 100) (99 + 100)
= (1+2) -3 +4)—(5+6).... (99 + 100)

100
=—(1+2+3+4+5+6+...+99+100) =—(7(1+100)j

( S, :%(ﬁrst term + last term)j

=-50x 101 =-5050.
(b) F(1)=2
2F(n)+l

2
=>F2)=2%,F3)=3,F4)=3"%.
Here,a=2,d="%
So, F(101)=a  =a+100d =2+ 100 x /2 =2 + 50 = 52

(b) For non trival solution the determinant of the coefficient
of various term vanish

1 2a a
ie.|]l 3b b[=0
1 4¢c ¢

= (3bc — 4bc) — 2a(c — b) + a(4c —3b)=0
2ac

Fin+1)=

... which is in AP

=b

a+c

= a,b,c € HP.




11. Straight Lines

1. (b) Intercepts made by the lines with co-ordinate axis is

(2o (07 )m(o3

Common intercepts is (0,_73)

N

-3b 3a >
(T’O) —3) (? 0)
0,—
\Kz
. . Xy
2. (b) Let the equation of the line be 3 + b 1 (1)
This passes through (3, 4), therefore
3 + 4 1 2
5 (2)

It is given that a + b = 14 = b = 14 — a. Putting
b=14—-ain (2), we get
§+i=1
a b
=@-7@-6=0=a=7,6
Fora=7,b=14—-7=7andfora=6,b=14-6=28.
Putting the values of a and b in (1), we get the equations
of the lines
XY otand 24+ Y=
7 6

or x+y=7and4x +3y=24

3. (a) Here p=7 and a. = 30°

y

N\

=a’-13a+42=0

)
N~

.
,*30°
.
.

y-axis

s

<A 8600 30%, 5
X O x-axis X'

v
'

y

. Equation of the required line is

x c0s30° +y sin 30° =7
3 1

or Xx—+yx—=7
2 Y 2

or «/§x+y:14

4. (a) Let the equations of the line be i+%=l , then the
a

coordinates of point of intersection of this line and x-axis and

y-axis are respectively (a, 0). (0, b). Hence mid point of the
intercept is (a/2, b/2).

v al2=x =a=2x andb2 =y,
=b=2y,
Hence required equation of the line is

X y 1

- 4= =

2%, 2y,
SR A )
XY

. (b) The slope of the line x —y + 1 =0 is 1. So it makes an angle

of 45° with x-axis.
The equation of a line passing through (2, 3) and making
an angle of 45° is
x-2 y-3
cos45°  sin45°

Using i . y,_YI =r
cos0 sin©

co-ordinats of any point on this line are

r r
(2 +rcos45° 3 + r sin45°) or (2+—,3+—j
27 A2
If this point lies on the line 2x — 3y + 9 =0,
then 4+r\/§—9—£+9 =0

2
=r=42.
So the required distance = 42.

. (¢) Substituting the coordinates of points A, B and C in the

expression x + 2y — 3, we get—

The value of expression for A is
=-1+6-3=2>0

The value of expression for B is
=2-6-3=-7<0

The value of expression for C is
=4+18-3=19>0

Signs of expressions for A, C are same while for B, the
sign of expression is different

. A, C are on one side and B is on other side of the line

. (¢) Third side passes through (1, —10) so let its equation be y +

10=m(x 1)
If it makes equal angle, say 6 with given two sides, then
m-7 m—(-1)

= =>m=-3o0r1/3
1+7m 14+m(-1)

tan 0 =

Hence possible equations of third side are
1
y+10=-3(x-1)andy + 10 = g(x— 1)

or3x+y+7=0 andx—-3y-31=0



1
8. (¢) Slope of the given lines are —1, -3, -3 respectively

=-1,m,=-3

1
Letm, =—§ , m,

——+1 4
and tanC = 3 1:>C=tan'1(——j
1+3.5 3

.+ ZA = /B, Hence triangle is isosceles triangle.

9. (b) Let m, and m, be the slopes of BA and BC respectively.
Then
—4-3

land m,=——=
2 —2-

\S)
ENEIEN

Let 6 be the angle between BA and BC. Then

meom | |75 [

_my-my | b4 2| 18 g

tarle_|1+2m1m12|_ l+le - 15 _i3
4 2 8

=0=tan" (gj
3

10. (b) Let the equation of sides AB, BC, CD and DA of
parallelogram ABCD are respectively

4 4 4
4 4 2
=—x——= ...03); =—x—-— ...(4
y=3%73 A3) 3573 (4)
Hcrcmzi,n:i,a:l,bzi,c=—l,d=—E
4 3 4 4 3

. Area of parallelogram ABCD
( 1 3 [ 1 2)
[E— —_— + J—

4 4 3 3

3_4
43

_|a=b)c-d)| _

m-n |

7
12

11. (¢) Equation of a line parallel to ax + by + ¢ = 0 is written as
ax tby +k=0 (D)
f it passes through (c, d), then
actbd+k=0 ..(2)

Subtracting (2) and (1), we get

ax—c)+by—d)=0

Which is the required equation of the line.
12. (b) Let the line L cut the axes at A and B say.

OA=a,0B=b

.. Area AOAB = %ab =5

Now equation of line perpendicular to lines
Sx—y=1lisx+5y=k

Puttingx=0,y=b,y=0,x=k=a
1

s =k k/5=5

2
k> =50 = k=52
Hence the required line is x + Sy =+ 5V2

Note : Trace the line approximately and try to make use of
given material as per the question.

13. (¢) Solving for A,
x+2y-3=0
5x+y+12=0
Lx v 1

+24+3 -15-12 -9

 A(-3,3)

Similarly B(1,1), C(1, 1), D( -2, -2)
Now m, = slope of AC=— 1

m, = slope of BD = 1

mm, = -1 . the angle required is 90°
a b c

14. (b) If the lines are concurrent, then |b ¢ a|=0
c a b

= 3abc—a’-b*-c*=0

= (a+tb+tc)(@+tb>+c?—ab—bc—ca)=0
= (at+tb+c)[(a—by+(b—c)+(c—a)?]=0
=a+tb+c=0
[=(a-b)’+(b—c)*+(c—a)+#0]

-3+1

—143
Now equation of line parallel to BC is

15. (a) Slope of BC =

y=—x+tk=>y+x=k

Now length of perpendicular from O on this line

= ii = l = k = _Q
22 2

. Equation of required line is

2x+2y++/2=0



16. (a) Let the required line by method P + AQ = 0 be

(x—3y+ 1)+ A(2x +5y—9)=0
- perpendicular from (0, 0) = J5 gives

1-9A _
Ja=20) +(5-30)7

5,

squaring and simplifying (8, —7)*=0
=>A=7/8

Hence the line required is
x=3y+1)+782x+5y-9)=0

or 22x+11ly-55=0=2x+y-5=0

Note: Here to find the point of intersection is not necessary.

17. (a) Let equation of variable line is

ax tby+c=0 (D)
Now sum of perpendicular distance
2a+c¢ 2b+c a+b+c
+ + =
JaZ+b2 Nal+b® al+b?
=a+b+c=0 ... (2)

on subtracting (2) from (1), we get
ax—1)+by—1)=0

Which obviously passes through a fixed point P(1, 1).

18. (¢) Here equation of bisectors
3x—-4y+7 _+12x+5y—2
5 13

19.

20.

Which give, 11x —3y + 9 =0 and
21x+77y—-101=0

Now angle between the line 3x — 4y + 7 =0 and one bisector
I1x—3y+9=0is

—-9+44| |35
[tan O | |= ——|=|— <
33+12| |45
Hence the bisector is the required.
1Ix-3y+9=0
(¢) Given lines will be concurrent if
1 2a a
1 3b bj=0= -bc+2ac—ab=0
1 4¢c ¢
2
— b=
a+c

= a,b,c are in H.P.

(a) Here the sidesx +y—5=0and x—y+ 1 are perpendicular
to each other, therefore y = 1 will be hypotenuse of the
triangle. Now its middle point will be the circumcentre.

Now solving the pair of equations
x+ty-5=0,y—1=0
andx—-y+1=0,y—1=0, we get
P=@4,1),Q=(0,1)

Mid point of PQ or circumcentre = (2, 1)




12. Conic Sections

1. (b) The hyperbola x*> —y’sec’o. = 5 can be rewritten in the

Put m =1 in (iii), we get Y ——X 7

or 4(x +y)+ 3 =0, which is the required equation of

2 2
following way: x Y —=1 tangent.
5 5cos” a 4. (d) yz = 8x
This is the standard form of a hyperbola, where a> = 5 and — y2=4(2%)
b? =5 cos’a.
bt (e 1) We know t:at equation of tangent of slope 'm' is
= 5cos’a=5(e’—1) y=mx+;
—el=coslatl .. ) :y:mx+£

The ellipse x’sec’a + y> = 25 can be rewritten in the m
X2 2 This tangent also touches xy = —1

following way: —+ RN 2

25cos“a 25 Hence, put y = mx +—
This is the standard form of an ellipse, where a> = 25 and ) o
b? =25 cos’a. = x(mx + —) =-1

m
b’=a’(1-el)
= el =1-cos’a 3mxz+2_xz_1
m
2 — in2

=e =sin ... 2) x4 2%+ m =0

According to the questions . .
& d ’ As tangent touches curve at one point, hence discriminant

cos’o + 1 =3 (sin’a) is 0
= 2 =4sin’a =22 _4xmxm=0
1
=sina=— =4m?’=4
2
>m’=4
-
== 4 =>m=1
_ 2
2. (a) Combined equation of the asymptotes is y=mx+ m
(x+2y—-3)(Bx+4y+5)=0 Sy=x+2
.. Equation of the hyperbola can be taken as 5. (¢)
(x+2y+3)Bx+4y+5)+k=0 6. (a) Circles and are said to intersect orthogonally if

288, T 20£,=C,+C,
= 2aa + 2bp = B + o?

Given the hyperbola is passing through p(1, —1)
=>(1-2+3)3-4+5+k=0

= = 3
=8+k=0=>k=-8 7.(d)Wehave,e:§
Equation of the hyperbola is
(x+2y+3)(3x+4y+5)-8=0

2 a2(1 a2
3x2+6xy + 9x +4xy + 8y? + 12y + 5x + 10y + 15-8=0 Astrmed e)9 <>ba )
:>b2=25(1—2—5J:>b=4

3x2+ 10xy + 8y? + 14x + 22y +7=0

2ae=6 = a=>5 A

3. (a) Length of latus rectum of each parabola = 3

) B 1
. Equation of parabolas be y> =3x  ...(i) - Area of quadrilateral = 4(%)

andx*=3y .. (i1) =2ab =2 x 5 x 4 =40 sq. units
The equation of tangent to (i) is y = mx + 4i ...... (iii) 8. (¢)
m
(iii) is also tangent to x*> = 3y 9. (b) The equation of the common tangent is

9 4x+3y-10=0 ... (1)
= x*=3mx+— 4mx? = 12m’x + 9 = 4mx? — 12m’x ) ) . )
_9=0 4m As the two circles are each of radius 5 units, the circles

. X touch externally at the point P(1, 2). The centres A, B of the
NowD =0 = 144m*4(-9) (4m) =0 = m(m’+1)=0 required circles lie on a line perpendicular to (i) and pass
= m =0 (which is not possible) .. m=-1 through P(1, 2).



4x+3y=0

Slope of line (i) = —g, so slope of line AB = %
If 6 is the inclination of the line AB, then

tan9=§
4

= sinezgand cosG:i

(- 0 <08 <mand tan 0 is +ve, so 0 lies in first quadrant)
The equation of the line AB in distance form is

Xl _y=2_, =t (ii)
cos® sin0

i.e.=—X_1=—y_2

[V NN

Since AP = 5 = BP, putting r = 5, =5 in (ii), the co-
ordinates of the points B and A are(l +i5,2 +§.5J and

[1 +§(_5),2 +§(—5)j ie. (5,5)and (-3,-1)

The equation of the required circles are
x=5P+(y—5P2=5"and (x +3)>+(y+ 1)*=5?
Le. x*+y?—10x—10y+25=0 and x> +y>+6x+2y—15=0.
10. (a) A line y = mx + ¢ is normal to the ellipse X—z+é =1lif
m? (az B )2 a b
-~ a’+b'm’

Eccentric angle is g 0 3 (’m? + b?) = 4¢?

11. (c) Let AB be the given ladder as shown in the figure below
and let P(h, k) be the given point on ladder such that PB = 4
units and PA = § units. Thus P divides AB in the ratio 2 : 1.

Ad(0, 3k)

.. Co-ordinates of A will be (0, 3k) and that of B will be

3

9n*
Now, AB:12:>T+9k =144
2 2
So, locus of P is —+y—:1
64 16

2 2
12. (¢) We have, X—+y—:1 Se= 12 l
12 16 16 2
Foci=(0,2) & (0, -2)

So, transverse axis of hyperbola=2b=4 —=b=2

&a=b¥e?—1) =>a’ 24(%—1J:>a2 =5

2 2
.. Required equation is __YT =-1
13. (b) Equation of line joining points 'a’ and 'B' is
icosaﬂg +sin o+p :cosoc_B
a 2 b 2 2
If it is a focal chord, then it passes through focus (ae, 0), so
ecosOL—+B = cos P
2 2
cosOLT_[3 o
= — e -
cos 2B 1
2
cos o=p_ cos & F B
2 e—1
= oa—p o+ Tetl
cos + cos e+
2
N 2sina./2 sinf/2 e-1
2cosa/2 cosP/2 e+l
o, B e-1
= tan—tan — = ——
2 2 e+l

14. (a) It is given that coordinates of Foci are S(—1, 0) and
S'(7, 0).

therefore SS' = 2ae

2ae=7—-(-1)=8

ae=4

a x% =4 [ifis given that eccentricity e = %]

therefore a=8

since b’ = a%(1 — €?)

2 o2 1
b =8 (1—2—2j
=64x[1—l)

4

=64><i
4

b>=48

=b=43 X
centre of the ellipse is given by ( ~ 2+ 7 ,M

ji.e. (3.0)

therefore equation of the ellipse is



15.

16.

17.
18.
19.

(=3 ¥

2 (4\/5)2 =1

therefore parametric representation is

X—3=acosd=8cosd = x=3+ 8 cosb
y—0=bsin0=4/3sin0 = y=43sin0

(¢) We have by Pythagoras theorem (1 +y)*=(1 —y)>+ 1
4y=1 = .
= 4y Ly 7
y
X
©) (2y—-5P2=-2x—-17+25=-2x+8=-2(x4)

2
or,(y—%) :%lx(x—4)

So Latus rectum is %

(©)

(@)

(a) Let (h, k) be the co-ordinate of centroid

Che acost+bsint+l7k _asint—bcost+0
3 3

= 3h—-1=acost+Dbsint

3 k=asint—b cost

Squaring (i) and (ii) then adding, we get

(3h — 1)? + (3k)? = a*(cos’t + sin’t) + b*(cos’t + sin’t)

Replacing (h,k) by (x,y) we get choice (a) is correct.

20. (a) Let centre be (—h,—k) equation
(x+h?+(y+kP=K
Also—h+k=1
.. h=k-1 radius =k (touches x- axis)

Touches the line 4x-3y +4 =0

e
)

—4h-3(-k)+4
‘—( At -(3)
5
y
N
XA4Q
b?ﬁ/fb\J Q
N7
$j§/’
C
yI
. | 4
Solving (2) and (3), h = E’k = 3

Hence the circle is

e

= IX+y)+o6x+24y+1=0




13. Introduction to 3D Geometry ie,2,8,-4

Since AD 1L BC
1. (a) D divides BC in the ratio AB : AC i.e. 3 : 13. Therefore
coordinates of D are E_i %2+ _111(1(_119 X8+ _ikT x(—4)=0
3x—9+13x5 3x6+13x3 3x—3+13x2 N " "
3413 3413 3413 — 2k —2-88k —152+20k +4 —0
19 57 17 k+1
Tl ¢°1616 = 66k - 150=0 = 66k=-150
. o 25
2. (¢) Let the line joining A and B crosses the k==
xy-plane at the point M and let M divides AB in the ratio 11 . 25 23 4
A : 1 internally. Hence the co-ordinates of D are | —, — 7
A
. 4. (¢) The centroid of the triangle is -
(3 f‘: 1) M (5 1B 6)
4, A (2+3—2’—4—1+5,3—2+8j _(1.0.3)
Co-ordinates of M are 3 3 3

S5M+3 A+4 6h+1 Its distance from x-axis = V0> +3* =3
A+1 7 A+17 A+l

5. (a)
Since the point M lies on the xy-plane 6. (b)
fis z-co-ordinate is zero. 7. (b) Since direction cosines of line are (l,l,lj
6k+1_0 ot 1-0 ccec
el 0T B .-.iz+i2+i2:1:c2=3:c=i\/§
C C C
1
m'K=‘*g 8. (b)) AB= 4+9+36=7
TheratioisA: 1 = 1 : 11i.e. 1:6 externally. BC=7
6 CD=7
Hence the co-ordinates of M are DA =7
ie. |3CL/O)+3 (£1/6)+4 AC = 16+25+81
(=1/6)+1 " (=1/6)+1"
= /122
13 23 0
55 BD = \64+1+9
3. (b) Let D be the foot of the 1L from A on BC, If P =74
divides BC in the ratio k : 1, then co-ordinates of D are
rhombus.
2k+0 —-3k-11 —k+3 A A A
k+1 5 k+l 9 k+l 9. (d)AB=21+3_]+4k
A(1,8.4) BC = —4i-6j-8k
BC = -2AB
Collinear point.
10. @ 223 g
(0,-11,3) (2,-3,-1) T
D.R.’s of AD are 3
2k 3kl o —k+3 1. (b) A : 1
k+1 k+1 k+1 1+4) 2-50) (-1+2
2 -3 + =4
:>k—1 —-11k-19 —-5k-1 1+ A+1 A+1
k+1” k+l 7 k+l =2+ 8L—6+150—1+20=4)+4
DR.’sofBCare2—-0,-3+11,-1-3, 21A=9



12.

13.

14.

15.

3
7

(@) (x,v,2)

N x*+ y2 =3z
(¢) Direction ratio of the line
=(x,=x), (y,~ ) (z,2)
=(1,-1,-6)
This line passes through (2,— 3, 1)
Then its equation
x-2 y+3 z-1
1 -1 —6
Coordinate of any point on this line is
(r+2,-r—3,-6r+1)

This point lie on the plane

=rsay

2x+y+z=7
Then2(r+2)+(-r—-3)+6r+1)=7
=>-5r=5=r=-1

coordinate of required point is (1, — 2, 7)

(¢) Distance of the point form

X axis = |y’ +2°
y axis = Vx* +2’

zaxis = \x* +y’

Sum of square = 36
=2(x*+y*+2z) =18
=>x2+y?+2722=18

distance of this point form the origin
P =18 =3\2

(b) Centroid of tetrahedron is

Given point O(0,0,0), A(a,2,3), B(1,b,2) and C(2,1,¢)
Centroid is (1,2,— 1)

Put value and solving we get
(a,b,c)=(1,5,-9)

distance of (a, b, ¢) from origin

=+/1+25+81=+/107

16. (a) Point P(x, y, z) moves parallel to z axis so x and y are fixed.

17. (a) Let the components of the line are (a,b,c)

then a’ + b? + ¢ = (21)?

=a=2Ab=-
form (i) we get
=402+ 902+ 3602 =(21)

}\‘2

Also %zizgzksay

-3 6
2\, ¢ =61

IPIETI N
49

=>A==£3

since line makes obtuse angle with x-axis
=a=21<0

=>Ai=-3

= required components are

(-6, 9,-18)

18. (a) Direction ratio = x,— X, y,~ ¥,, Z,~ Z,

19. (c)

—(~4,4,2)or (+4,-4,-2)
= (-2,2,2)0r(2,-2,- 1)
But (2)> + (-2 + (-1)2=9

Direction cosine

2 21 2 21
Ty T T, O ——,—,
3733 333
But line make acute angle with positive direction of x-axis

£ = cosa. is positive

2 2 1

> >

33 3

= direction cosine = (_ _z _j

C(3 ’5372)

A(7153’2) B(2,3,5)

Direction ratio of the line AC is (+ 4, 2, — 4) and AB is

(3,0,3)
s cosh = 12+0-12
V164+4+164/9+9
= cos60=0
=0=n/2
20. (b)




2. (a) lim

5. (d) lim

LHL = lim (1-x-1)=-1

RHL.= lim (1—x—1)=—1
x—>1*

LHL.=RHL.=-1

xt x4l

5 2
oo x4+ x7 —1

3. (b) lim (1 -+

lim L(IJr)c—l)
x—0 13x — e]/]3

4. (b) fa.=ga. =k

o F@200 - 1(@) - g@f () + (@) _,

X—a

g(x)—f(x)

differentiating n times

i @' (0 —2@F" () _,
&)~ ()

since ga. = fa. =k

i KE 0" _,
2" (0 -1"(x)

=k=4

X—a

X—a

x—1<[x]<x

2x — 1 <[2x] <£2x

nx — 1 < [nx] < nx

x-D+@x—-1)+....+(mx—1)<[x] +[2x]

+o A [nx]<x+2x+......

(x+2x+3x+....+nx)—n

X +2X +

<lim

n—o

+nx

1+42+....+n

14. Limits and Derivatives

1. (b) Lir{l(l—x+[x—l]+[l—x])

6. (b)S=—+

@m0+

- 1 2
=1
e n(ntl)
2
~ lim xn(n+1)—-2n
oo n(n+1)

[e2)
x| 14+—|—-—
= lim—_ 1/ 0

n—»w (1 + lj
n

X+2x+3x+....+nx
142+3+....+n

=X

L,= lim

n—»o0

Gom D
T mry
DR
=L =L,=L=x

3 5 N 7
P+2°+3°

P r+2

2r+1
3

t:—
P+2> 4. +r

T

2r+1
r’(r+1)°
L
_ 8r+4
- r’(r+1)

S=lim Yt,
r=1

n—oo

8r+4
r’(r+1)°

4 [L;}
r° (r+1)



7. () lim Jr—+cos™ x
' oo Jx+1
Letx =cos 0
asx—>-11,0 > mn
. n-e (oj
lim —| —
> [2¢0s0/2\0
using L Hospital rule

1

. 24/ 1
lim =
=1 2 .0 2n
Yy sin 5

2
8. (a) lim[an—lJrn j =b
1+

D

n—ow n
. {anJran2 1n2]
lim| ———— | —
- I+n
; a-1/n+n(a-1) _
n— 1+1/n
Ordered pair must be (1,1)
.. Option (a) is correct Answer
2x — (x +

9. (a) Lim
x>0 2X —(X _

% + ) B 1
: 3

% + )

10. (d) Lim {xj= Lim (x-[x])=1-0=1

Lim {x} = (x-[x]) =1-1=0

X sin ix} - Lim sin {x} =— o0
x—>1-0 x —

* Lim

x—>1-0 X —1

Lig XS0 {x} x -1
x—>1-0 {X} x —1

=lxIx1=1

Since, L.H. limit # R. H. limit
11. (b)tanO=cot O -2 cot2 6

1 0 1 0
.. —tan—=—cot——cot0
2 2
1 0 1 ‘ 0 1 0

—tan—=-—co —cot—
2]1 2]1 2]1 2[1 2[1 2n

.. Required limit = Lim

L 1
S5 2 @m0z o
02 2

12. (b) Writing the given expression in the form

sin x" | x" x ) . ‘
[ n J [—m) ( ; ] and noting that the Lim
X X sin X 00

we see that the required limit equals to 1 , if n=m, and

—2cot 20 =é—200t29

sin®

0ifn>m.

13. (¢) 20 +2v = 2¢*y

dy  (2/n2-2'2"/n2)

dx  (2'(n2-2"2"(n2)

[ 122

1-2*
dy ey 21
dx 1-2*

14. (¢) y =x ||
y'=2lx|

15. (¢)
d_y acos0

dx

—asin 0+

asec’

D
N | @

tan —
2

acos0

. a
—asin 0+

2cos—sin—
2 2

acos0

—asin0

sin 6
_acos0sin0
~ Da—asin’0
_acos0Osin0
~ acos’0

=tan 0
16. (a) y = x"&*
y'=log x(x)'“gx” +

logx

_ 2logx x
X

17. (a) _(logx)
(log,/s x)
log x

log,,. x =
Bus X = 10g1/5

d
—(log, s x) =

dx logl/5

LA logl/5
X
18. (a) ax? + 2hxy + by?

dx 2hx + 2by

_(ax+hy)
~ (hx+by)

dy _ _[2ax+2hy

x"°2* log x

X

1

X —
X

=0

|



19. (b) y=xlog (Lb] =x(In x — In(a + bx))

a+bx
, ( X ) 1 b
=y'=ln +X|—-—
a+bx X a+bx

:>y':X - bx

X a+bx
Sy=dy (1)

X a+bx
" y’X—y ab
y = 2 2

X (a+bx)

_y'x-y x(bx+a-a)

x? x(a+bx)’

_y'x-y a | a

x’ x| (a+bx) (a+bx)’
_y'x-y a N a’
x? x(a+bx) x(a+Dbx)’

use (1)

'X — 1 ’
gro X Y__{y._l_(y._lj }
X X X X

Al

e o\2
:L_L+z+%+(m)
X X

X X3 X3

Xy =(xy' -yy
I

1
20. (b) x=t+—,y=t——
(b) oY .

1y ]
dy _ +t7_ t2+1
dx 1 t? -1
e
d’y (8 -D2t—(* +1)2t
Y —
R ) [1 —tlzj

d’y 4t

(£ -1)




15. Mathematical Reasoning

- ()

- (d)

- (©
(b)
(@
(@
(©)
(©
(d)

- (©

. (b,d)
- (a)

- (d)

- (©

- (d)

- ()

- (d)

- (©

- (b)

. () Given (p A~q) A(p AT)— ~p Vv q s false

I R BRI N S

[ e e e e e T
S © O N N A W DN = O

= (pA~q AT) = ~p Vv qis false

= (~pArgqAa~1)Vv~pvVqis false

= (~pvqVv-~r)Vv(~pvVq)is false

= ~pVvpVv~ris false

So, truth values of ~p, q and ~r must be F, F, F.
Thus, truth values of p, q and r must be T, F, T.



16. Statistics 5
a-2+a-=
So, median =———2 = OL—2
1. (b) Total student = 100 ’ 2 4
For 70 students total marks =75 x 70 8. (¢) Let the other two observations be x and y.
=5250 According to question, Mean = 5
Total marks of girls = 7200 — 5250 atb+9=25=a+b=16 ..(i)
= 1950 19 Also, variance = 124
Average marks of girls = —— 2 2,12
30 Z 2 pg 1H4F36+R7 D o)
=05
. (¢) Sum of 100 items = 49 x 100 = 4900 — a2+ b= 704 (ii)
Sum of wrong items =38 + 22 + 50 =110 — (a+ b)2— 2ab = 704 = —2ab = 448

Sum of correct items = 60 + 70 + 80 =210

.. correct sum = 4900 — 110 + 210 = 5000
5000

. correct mean = —— =50
100

. (¢) Let the unknown weight be x.
52+58+55+53+56+54+x
7

Mean = =55

= 328 +x =385
=x=57

. (d) The standard deviation is independent of change of

origin, So, putx, - 5=y, .

. Given equation become z y; =9 and z y; =45

i=1 i=1

-y [zy.J L3) ===

. (d) Given that, )" x} =400and Zx, = 80. If x, > 0.

i=1,2,3, ..,
inequality.

n, which are not identical, then using the

AM of m™ power > m™" power of AM, if m > 1

2 2 2 2
LXK X >(x1+x2+....+xnj
n

[Here, m = 2]

400 (80)2 n’ 80’
=>—>=| =>—>
n n n 400
=n>16
. (¢) Median = Q ;Qz = 25;45 =35

. (a) The descending order is

oc+5,oc+l,0, —,a—2,a—§,a—3,a—z,a—4
2 2 2

N =8 is even

9.

10.

= Now, (a—b)>=a%+ b?>—2ab =704 + 448
=(@-bP=1152 = a-b= 242
On solving (i) and (iii), we get

a=8+1242, b=8-122

...(iii)

. Mean deviation about mean =

Z|Xi_i|
n

|1—5|+|2—5|+‘8+12J§—5‘+|18—12\E—5| 14
- 5 s

(¢) n =31 so by definition

9+1
(d) Since n =9, the median term = N = 5" term.

Last four observations (6%, 7%, 8" and 9") are increased by
2. The median is 5" observation which remains unchanged.

) 2
11. (a) We have o2 =&_ &
h h
X2 =22+ 4 4 1007 = HI* +22 +..+50°} =w
2 2 2
. 2% _ 4x51x101 3434 DX :(2x50x51j 2601
50 6 50 2x50
= a?=3434-2601 =833
12. (b) Mode =3 Median—2 mean =3 x 22 -2 x 21 = 66 —42
=24
. oy 19.76
13. (d) Coefficient of variation = x100 =——x100.
Mean 35.16
14. (a) Let x and y are number of boys and girls in a class
respectively.
M=50: x=4y:£=iand x _4
X+y y 1 x+y 5
Required percentage = x100=i><100=80%
X+y 5
15. (d) Mean = 1+24+3+4+5+6 :Z

6 2

2.8



op - [[F2 P 445 +6 JARNES
6 2 12

16. (c) Let the other two observations be x and y.
Mean =4
=>x+ty=11

Variance = 5.2

:%Z(xi —4) =52
:%[(1—4)2+(2—4)2+(6—4)2+(x—4)2+(y—4)2J=5.2
=>x’+y =65

(x+y)2 =x>+y’ +2xy

—121=65+2xy

28
>y=—

X
x+y=11

3x+§:11
X

=x’-11x+28=0

=>x=4,7
=>y=174

So, the numbers are 4 and 7

17. (¢) It is obvious.
18. (a) Given: Zx = 170, x*> = 2830 and increase in Xx = 10

19.

20.

=2x'=170+10=180
Increase in £x? = 900 — 400 = 500
= ¥x"”=2830+ 500 =3330

2

Correct Variance = le 2 (l Tx 'j
n n
2
=LX3330— L><180
15 15

=222 - 144
=78

(a) The ascending order is 7, 10, 12, 15, 17, 19, 25

Q=% 104D _yy5
2 2

(¢) Mode = 3 median — 2 mean
=3x22-2x21=322-14)=3x8=24




17. Probability

P(EcnF)=P(E) P (F)= 1
1. (d) Using the wavy curve method, given inequality is 2
satisfied for x <20 or 30 <x < 40. 1 .
= [1-PE)][1-PE]==< ....(11)
.. Number of favourable outcomes = 28 2
Required probability = 28 _7
100~ 25 Solving (i) and (ii), we get P(E) = E&P(F) =— as P(E)
>P(F
2. (¢) P(AUB)=P(A)+P(B)-P(ANB) )
1 3 5 3 1 8. (b) Let S be the sample space and let E be the required event,
P(A N B) =—Ft———=—=— then n(S) = (**C,)>. For the number of elements in E, we first

34 6 12 4 choose a card (which we want common) and then from the

remaining cards (51 in numbers) we choose two cards and

1 1
P(A) P(B) = 3 % = 1 distribute them among A and B in 2! ways. Hence n(E) = *°C,.
AsP(A)P(B)=P(AUB) .. independent *C,. 21. Thus P(E) = 6
P(ANnB)#0 . not exclusive. 9. (b) 19 numbers (x,, ..., X,,) are less than x,.

30 numbers (x,,, ..., X,,) are more than x|

3. (¢) P(non occurrence of (A))=1—-({1+1)= ——

1 X,, will be in middle if two numbers are randomly picked
.. P(non occurrence of any of events) from each of the set(x,. ..., X,,) and (X,,, ..., X,,).
_(L) (2 ) L 1 Number of ways of selecting five numbers that have x, in
2 )3 (n+1)] (n+1)" middle = C, x *C,
Total ber of f selecti fi bers =3C
4. (a) Let the number of marble be 2n (where n is a large number) otal iumber ot ways of selec ;;]Cg any five numbers 5
x
"C, "C,x"C Required probability = —2——=
Required probability = lim DX Ty X T cquired probablity e

n—ce 20C 2"C
’ ’ 10. (b) Required probability

e et L ) ()

2 2
% n(n—1) » (5) [(2n -3 )'] 11. (c) Required probability = 1 - [P(No Head) + P(No Tail)]
2
2! (2n!) » {1+1}_1 L1127
TR T[T T 5T T T e 1.
; n*(n—1) (n—2) (n—3)[(2n—5)] x5x5x4x3! z 2 2 18128
im
n—00 3!2!(2n !)2 12. (b) Total cases when a + b > ¢ are
3 2 {(1’1’1)’ (272’1)’ (2’272)7 (2’273)’ (373’1)’ A (353’5)7 (474’1)7
i 00t (=) (n-2) (n—-3) 50 _ 25 s (44,6), (5.5.,6), (6,6,1), ....(6,6,6)} =27
B n—oo 2 o 519
[2n (2n—1)(2n—2)(2n-3)(2n - 4)] 1024512 .. Required probability = —
5. (a) Any element of A has four possibilities: element belongs 13. (b) Possibility of getting 9 are (5, 4), (4, 5), (6, 3), (3, 6)
to (i) both P, and P, (ii) Neither P, nor P, (iii) P, but not 4 1
P, (iv) P, but not P,. Thus n(S) = 4". For the favourable Probability of getting score 9 in a single throw = 36 9

cases, we choose one element in n ways and this element
has three choices as (i), (iii) and (iv), while the remaining
n — 1 elements have one choice each, namely (ii).

1Y (8) 8
Probability of getting score 9 exactly twice = 'C, (3] “9)" 243

. o 3n |
= ! 20.1
Hence required probability IR 14. (b) Total case "C, = _n =nC = % — 190

r!(n—-r)!
6. (a) Let A be the event of having different birthdays. Each Prime nos=2.3.5 7. 11.13.17.19 =8
can have birthday in 365 ways, so N persons can have their ' T T
birthdays in 365~ ways. Number of ways in which all have

. . Favourable case = *C,= 28
different birthdays =3P

365 p Required probabilit
u
quired p Y7190 95

N :1_

(365)°  (365)" (365—N)!

© P(A)=1-P(A)=1-

15. (¢) PROBABILITY
1
7. (@) P(ENF)=P(E)P(F)= o (1) vowel =0, A, I, 1



Total case = "'C, = 11 18. (b) Total case = 52

Favourable case = *C, = 4 Favourable case x =13 +3 =16

Required probability = 4 unfavourable case y =52 — 16 =36
11 ) ox_16 4
16. (b) Total case =C, = 56 odds in favour = ;_£_§ =4:9
Favourable case x =*C, =4
3 P(A) 1 1
unfavourable case y = 56 — 4 = 52 19. (a) 1—P(A) =37 P(A)= n
odds against = 12222 =13:1 P(B) 1 1
x 4 1 — 2 =—=PB)=-—
1-P(B) 4 5
7
. i =— P 1 1
17. (a) odds against E 4 © L po=1
1-P(C) 5 6
o 4
probability of E, = Tl P(D) :l:P(D):l
1-P(D) 6 7
) 5
odds against E, = 3 P(AuBuU CuD)=P(A) +P(B) + P(C) + P(D)
1 1. 1 1 319
S 3 —tot—to=—
probability of E, = 3 4 5 6 7 420
Probability ofE3 =1- [P(El) + P(Ez)] 20. (b) P(A) = ﬁ:g’ P(B) = ﬂ:i
100 4 100 5
S A2 88 Required probability = 1 — P(A) P(B
TR %% 88 equired probability = 1 — P(A) P(B)
dd : tE_—88_23_§_65'23 = _(lzj:]_L:i
odds against E, = ———="7 =65 1 1010




CLASS XII



1. Relations and Functions

1.

10.

11.

(@) f(y)=—L = &DIx_
y

. (@) f(x)=X1—2+——

x-3
. (a) Here f {f(x)} —f(XJrJ— (HjJrl =1 x

(d) We know that for a relation to be function every element
of first set should be associated with one and only one element
of second set but elements of first set can have same f-image
in second set which is given in d.

x—1

= =1-x
-1 X_l—l x—1-x

X

. (a) Domain = {x; x eR; x> —x #0}

=R-{-1,0,1}

. (¢) [x] is an integer, cos (—x) = cos x and

cos (Ej =0, COSZ(EJ =-1
2 2
cosO(Ej =1, cos3(£) =0,.....
2 2

Hence range = {-1,0,1}

- (d) (f+g) (%) = 1f(x) + g(x)

=x>+2++/x+1

I x+1

x’ x’

= ratio of two polynomials

. f(x) is a rational function.

. (b) Here |sin 2x| = v/sin” 2x

_|(I1-cos4x)
2

Period of cos 4 x is /2
Period of |sin 2x | will be @/2.

x+1
x+3_3
1-x 4x
SRR e m I
+1
1-x

L(0)2<x<3=x-2|=x-2

x-3|=3-x
f(x)=2(x-2)-33-x)=5x-13.
(c) X, #X, =>¢e" #e*
= f(x,) # fi(x,)
. f(x) = e* is one-one.

(d) 4+ 4, butf(4)=1f(-4)=16

12.

13.

14.

15.

16.

17.

18.
19.
20.

. fis many one function.
Again f (R) =R*" U {0} R, therefore fis into.

(b) Observing the graph of this function, we find that every
line parallel to x-axis meets its graph at more than one point so
it is not one-one.

Now range of f =N = Co-domain, so it is onto.
(a)A=1{2,4,6) :B=1{2,3,5}

. A xBcontains 3 x 3 =9 elements.

Hence, number of relations from A to B = 2°.

(a) Since 8" -Tn—-1=(7+1)" =7n-1
=7"+"C, 7" +"C, 7" +...+"C, ,7+"C, = Tn—1

="C,7° +'C,7’ +..4"C,7",("C, ="C,,"C, ="C, , etc.)
=49["C, +"Cy(7) +.eoc. +"C, 7" ]

o 8"—7n— 1 is a multiple of 49 forn>2
For n=1,8"-7n-1=8-7-1=0

For n=2,8"-Tn-1=64—-14-1=49

o 8"—7n— 1 is a multiple of 49 for alln € N.

-, X contains elements which are multiples of 49 and
clearly Y contains all multiplies of 49. . X C Y.

(b) N,N, =1{3,6,9,12,15......} n {4,8,12,16, 20,.....}
=112,24,36....} =N_..
Trick : N, "N, =N,
[ 3, 4 are relatively prime numbers].
(b) n(AUB) =n(A) +n(B) - n(A " B) =3 + 6 —n(A N B)
Since, maximum number of elements in A N B =3

.. Minimum number of elements inA U B=9-3=6.

(d) A =Set of all values (x,y) : x> +y>=25=5?
XY
(12" @y
XZ+yZ:52
2 2 2 2
XY e XY
144 16 12)° (4

Clearly, A " B consists of four points.
(b)A-B=ANnB'= ANB.
(a) Clearly, A= {2,3},B=1{2,4},C={4,5}

(@) Let A= {1, 2,3} and R = {(1, 1), (1, 2)}, S = {(2, 2)
(2, 3)} be transitive relations on A.

ThenR U S={(1, 1); (1, 2); (2, 2); (2, 3)}

Obviously, R U S is not transitive. Since (1,2) € RU S
and (2,3) e RuSbut(l,3) g RUS.




2. Inverse Trigonometry Functions

1. (d) As we know, sin™' (A)+cos™ (A) =§
= tax+—=0
2
For atleast one solution b> — 4ac >0
—a’—4x1xZ>0
2

=a-2n>0=a’>2n

-7

:>a=_—nora=—2—
1 4

2. (©) sin7—TE = sin(n+£) = —sin(E) = —COS(E—EJ = —cos(E)
6 6 6 2 6 3
=cos | —sin— |=cos™ | cos| — | |==
6 3 3
3. (b)
4. (a) [tan(sin‘1 X):|2 >1

= tan(sin’1 x) <lor tan(sin’1 x) >1

T . n T
= <sin'Xx<—=or —<sin_ x<—
4 2 2 4
:>xe(L IJUXE(—l——lj
V2° V2

ey

5. (¢) Wehave, 2 tan!' x +sin™ . 2
+

x 5 ( 2tan”' x =sin™' 2x > j
X I+x
=2tan' x+2tan'x =4 tan’' x
It is independent of x. So, x € (—o0,—1]U[1,0)
6. (b) In [0, w], y = cos™ (cosx) =x
In [n,2n], y=cos' {cos2n—x)} =2n—-X

In [-m,0] , y=cos! cos(—x)=—x

In [-27,-n] , y=cos! {cos(2n+x)} =2n+x
Plotting the graph, we have
y
A
-2n .’ 0 b 2n > X

required ordered pairs are
(0,0), 2m,0)and (- 27, 0).

Hence required number is 3.

\o

10.

11.

12.

13.

3
. (a) cos™! 5 =0

.(b)tan'2+tan'3=m+tan! [ 1]

=n—tan' [1]
tan? 1 +tan' 2 +tan' 3=7x

2(tan' 1 +tan'2+tan' 3)=2n

=cos 0

W | W

i =sin O
5

. 1(3} . 4
=sin| cos | = | |=sinO=—
5 5

. (c) because 7?75 does not lies in (0 , 1)

51 I (Snj 5m
SO |cos|2m——||cos' =cos' |cos|— ||=—
6 6 6

(b) Letsin'x=y
X=siny

2y —y—-6=0

2y —4y+3y-6=0
Ry+3)(y-2)=0
y=-15,2

2>

So that only solution is — 1.5.
(a) We have

\9)

sin”'| cot | sin™ ( + sec

2-43 L A2 .
+ COS ——
4 4

2
. -1 1
=gsi!| cot | sin™ [\/E—J + cos’! g +cost —

22 2

=sin" [cot (15° +30° +45°)]

=sin"!' [cot 90°] =sin' 0 =0

Sn
(a) We have (tan"'x)? + (cot'x)* =

2
T 5w
(tan"'x + cot'x)?— 2 tan"'x (E —tan”' xj =73

2 2
b v S5n
—— 2 — tan' x + 2(tan"'x)* =
4 2
2
= 2 (tan"'x)* — tan"'x -=0
T
tan'x = - — =>x=-1
4
(c) We have, sin"'x > cos™! x
. T ., . T
=sin X > — —sin X 2sin' x> —
2 2

. T o LT
=sin™ x > T =sin(sin"'x) > sin 2

1
X> —
V2



14.

15.

16.

:xe(l 1} since —1<x<1
V2 T
(c)2sin“x:sin’( 1/1—x)

Range of right hand side is _E I
272
:>—£§2sin*‘x£E =T csintx< E
2 2 4 4
el ——,—
V22
T
(b) cot'x +cotly +cotlz= 3

= Z(g — tan™' xj =g =Stan'x =p

=(Stan 'x)=0 = Stan(tan ' x) = [[tan (tan ' x)

=>Xxtytz =Xxyz

(d) Graphs of y=sin"! (sin x) and |y| = cos x meet exactly five

times in [-2 71, 3 «]

XV

17.

18.

19.

20.

(c) tan™ (1) + cos™! ( %) + sin”! (-%)

~~
0
A
—
o)
&
<)
o
w1
I/
0 | —
~
I
D
=
=
19
=
o
()
A
D
A
a
-
=
o)
=]
|
o)
o
w1

1 o1 0 (1
= c0s| — cos — |=cos— nowcos'|—|=0
2 8 2 8
1 ,0 9
= cosO=— = cos"—=— = cos " —=—
8 2 16 4
(@) tan! (x— 1) +tan' (x +1)=tan! 3 x —tan' x
2x 2x 1
2_X2= > =24xX -x=0= XZO’iE

1+3x
None of which satisfies 1 <x < \/E

(¢) Since i, X*Y oy , then the equation is equal to
y xX-Yy
x, Xty
X4+
0 y X-—Y
T + tan 1—lxx+y
y “x-y
3n
=n+tan*'(—1)=7




-3 -3 0 1
. =1 15 0 -5
1. (¢) Trace of matrix is defined as
n -3 15 0 -5
a=2x>+2x-12=0 = x=-3,2
i-1 0 Also AC
2. (¢) If AB =0, then at least one of A and B is necessarily (2944 14+6-10 —1+3-2 -2+3
singular. B _ B A .
3. (¢) It is a known fact that (AB)' =B’ A’. =| 4+3-6 2-2+15 —2-1+3 —4-]
. 8-9-2 4+6+5 —-4+3+1 —8+3
4. (b) Given A>— B>= (A + B)(A— B) .
-3 -3 0 1
= 0=BA-AB=BA=AB
=1 15 0 -5|=AB;
4 2 2 4 2 2 315 0 -5
5 |-5 0 of=10A"=|-50 o |(A)=10I -
1 =2 3 1 -2 3 Hence AC = AB is true
r—qs s+qr
4 2 2)\(1 -1 1 10 0 0 11.(a)HereAB—[_pr_qS _pSJqu
=[50 all2 1 =3|=[0 100 ... ) ar=ps —as¥p
- —qs r+s
1 -23J(1 1 1) (o 010 Also BA - er _qr _qs+pr}
= 5+a=0 P~4 srp
Equating A, entry on both sides of (Eq.1) Clearly AB =BA
=>a=5 1 2 241 2 2
6. () cos® sin@][cos® -—sinO kl 0 12.()Here A’=| 2 1 2|2 1 2
. a =
—sin® cosO||sin® cos6O 0 1 2.2 12 21
cos> O + sin’ @ —sin0 cos0 + cosOsin 0 —kl 0 1+4+4 24244 2+4+2] 9 8
—sin® cos0 + cosOsin O + sin” @ + cos’ 0 0 1 = 242+4 4+1+4 4+2+2 | =/ 8 9
1 0 1 0 2+4+2 44242 4+4+1 8 8
[l ] 5o ae )
0 1] 101 9-4 §-8 8-8 10
) a b)fa b A*-4A=|8-8 9-4 8-8|=5/0 1
7. (a) A>=AA=
b a)lb a 8-8 8-8 9-4 | 0 0

a’+b> 2ab _(a BJ

2ab  a’+b? B o

8. (¢) A and B are matrices so AB = BA
A’=AxA=Ax(BA)=Ax(AB)=B
B’=BxB=Bx (AB)=B x(BA)=A

- A’+B’=A+B

a 0 0 b a b
9. (b) Here al +bA = + =

0 a 0 0 0 a

240 ab+b
(aI+bA)2:{a *0 oAb a}

0+0 0+a’

2
{a 232b:| =a’l+2abA
0 a

10. (b) Here
1-6+2 4-3-4 1-3+2 -3+4
AB=|2+2-3 8+1+6 2+1-3 1-6
4-6-1 16-3+2 4-1-3 -3-2

14. (d) Here AA”

13. (¢) We have (AB), =13 +2.1=5

(BA),,=3.1+43=15
- AB # BA Again (A%, =1.1+23
=7#3=(B),

Also (AB)T=BTAT= [

1

31
4 6

5 9
116 12

B |
= *
-7 41|-1 4
(BBT), = 4y + (1) #1
(AB),=8-7=1,(BA),=8-7=1
. AB # BA may not be true

Now

A EI A

3+2 940
4+12 1240

2o

20

1
0

|

0
1

} is correct.

|

O o0 o©

- o O

=51



~JAl=5

=a*-4=35

=0=9

= a=13

(c) Given 6A 1 = A2
6 0 0

:>g 0 4 -1
0 2 1

19.

J3/2
1/2

i

&PTP=|:

Now PT. Q25 P=PT. Q. Q

PIAIPT )

=

T
PlAIP .

+cA+dl

1 0
0

—1/2”\6/
3721 =172

I

2

1/2
V372

I I

[ 87 2-27 710
| -28+28 —7+8| |0 1
(AB)" = b0 =1
=y 1|7
4 1
15. @ IA]= |, 5|=@4x3-1x2)
=12-2=10
{'.'ifA:{a“ alz},then|A|: o au:(a“a22—a12a2l)j
aZ] aZZ aZ] 22
0 4 5 4/ |5 of |
6 7 2 7| |2 6
2 3 1 3 12
16. (¢) Here [Aij]: 6 7 2 7 26
2 3 1 3 12
0 4 5 4 5 0] |
24 27 30
=| 4 1 —2 | Hence transposing [A;] we get
8§ 11 -10
24 4 8
adjA= | =27 1 11
30 -2 -10
0 0
17. () A’=| * *
1111
2 10
A= (o} 0 _
a+l 1] [5 1

=IA 1A TA

I

TAL = A2

Lor=1 &a+1=5
.. Not possible.

18. (¢) |A|=0>-4
Now |A3|=|A) =125

R
o1

Jo il

Similarly A*” :{

1
0

2005
1

]

|




4. Determinants

5 5 a5 Sa o

L@ A°=10 o 50|l0 o 5a

0 0 5400 5

25 250 +50% 5a + 50+ 2507
A*=|0 o’ 250+ 50
0 0 25

Given | A® |= 25, 625a° =25 =|a |=%
. (¢) KA is the matrix , in which all the entries of A are

multiplied by K .

Hence |KA| = K" |A|, taking K common from all the
columns.

0 A’ 1 —tan x
(@ A= tan x 1

1 1 1 —tan x
A T tan’x | tanx 1

cos 2x —sin 2Xx -
AAT=] = |A AT =1
sin 2X  cos 2X
. (b) Applying C, — C, +C, we get,
2 cos’x 4 sin 2x
A=2 1+ cos’x 4 sin 2x
1  cos’x 1+4sin2x

Applying R, >R, —-R, and R, - R, -R,  we get
2 cos’x 4sin 2x
A=1|0 1 0
| 1

=2+4sin2x <6.

Hence maximum value is 6.

(O AZ-A+I=0=1=A-A.A

IAT=AAT-AAAT), AT =1-A.

. (b) Given determinant is equal to,

tanA(tanB.tanC—-1)—1(tanC—-1)+ 1 (1 —tan B)

=tanA.tanB.tanC—-tanA—tanB—-tanC+2 =2
(asITtan A= X tan A)

. (d) Multiplication of R by x, R byy and R, by z,
reduces the given determinant to ,

1 x* xyz| [1 x* 1

1y xyz|=[1 ¥y 1]|=0

3 3

XyZlz xyz| (1 z 1

© Limi i TR =10
X

x—>0 x>0 x -0

—-sinx 1 0 cosx x 1 cosx x 1
fix)=|2sin x x> 2x|+|2cosx 2x 2|+|2sinx x> 2x

tan X X 1 tan x x 1 tan X X 1

c 010 cos X X 1
Thus Lingﬁz 0 0 O|+|2sinx x* 2x|+
X 0 0 1 tan X X 1

1
0
1

- o O

(=
Il
S

.(@R, —-R ~-R,, R, ——R, reduces the determinant to,

p—-a b-q O
0 q-b c—-r|=0

a b r

= (P-a)(@-br+(r-c)b)+(q-b)((r-c)a)=0

= (P-a)((q-b)(r-0)-(r-c)a)=0

= (p-a)((q-b)(r-c+c)-¢)(q-b-q)—(q—-b) (r—c)
(p-a-p)=0

= (-a)(@-br-o+tcp-a)(q-b)-(p-a)q-b)
(r-c)t+q-a)r-c)-(p-a)(@-b) (r-c)*p(q-b)
(r-c)=0

Dividing through out by (p —a) (q—b) (r —c) we get,

C+q+p—1

r-c q-b p—a_

SN PO .

r-c q-b p—a_

:r+q+p—2

r-c q-b p—a_

10. (d) As o is root of unity, ®* = @™ =1

1 wn (D2n

le? o 1 :(0)3n_1)_®n(w2n_0)2n)+0)2n(0)n_0)")20

mZn 1 (Dn
x 3 1
11.(b) A=|7 6 z R, — 100 R +10R, +R,
1 y 2
X 3 1
100x+10+7 300+10y+1 100+20+z
1 y 2

R, is multiple of k so A is multiple of k

1 2 3
12.d) A={1 -1 4
2 1 7

=detA=0

So infinitely many solutions.



13. (¢) Applying C, +C, +C,, we get - a 5x p 1
1 a b ==x—|b 10y 5|=-=(125)=25
Det.=2(a+b+c¢c) |l b+c+2a b c 15z 15
1 a ct+a+2b 17. (b) Here the cofactors of A, ¢, —b,.......in Aare a2 + A2, ab + cA,
1 a b ca — bA,.....respectively.
=2(a+b+c)|0 a+b+c 0 Therefore the value of A’ is A2,
0 0 c+a+b 18. (b) Breaking the given determinant into two determinants, we
get
byR —R,R, —R
[by R, =R, R, ~R)] 3¥+k 4 3P +k| |[3F+k 4 3
= 3
2(@atb+o) £ik 5 k|| 4k 5P 4]=
14. (b) By the operation C, —(aC, + C,), we get 21k 62 52+k!| [52+k 6 5
¢ b 0 9+k 16 3
b c 0 =0
5 =0+| 7 9 1|=0
ao+b boa+c —(aa” +2ba+c) 9o 11 1

= —(ao’+ 2ba + ¢) (ac — b?) =0

. [Applying R, — R, and R, -~ R, in second det.]
=b*=ac=a, b, carein G.P.

15. (c) Applying R,~(R, + R,), we get 9+k 16 3
=| 7 9 1|=0 [ApplyingR, —R ]
0 20 o 2 2 0
Det.=|b> ¢’ +a’ b?
N L 9+k 7-k 3
=| 7 2 1{=0 [Applying C,-C|]
0 - b2 ) " o
=2|b> c*+a> b’
¢ ¢ at+b’ =2(7-k—-6)=0
=k=1.
0 —* b’ 19. (¢) Expanding the det., we get
=2|p* a2 0 A:_(b—a)2[0—(3—0)2(C—b)2]+(c—a)2
¢ 0 a’ [(@a—b) (b—c)—0]

=2(a—b)*(b—c)’ (c—a)

(byR,+R,R, +R))
20. (¢) Applying R, — R, and R, - R, We get

=2 (a’b%c? + a’b’c?) = 4a’b’c?
1+sin’0 cos’0 4sin40
-1 1 0 =0
-1 0 1

32 3b ¢ 3a. x p
16. (a) | x 2y z|=[3b 2y 5

p 5 5 c z 5
=2+4sin40= 0
= sin46= -1/2

(changing rows into columns)

13a X P
s - e
= + (—1n(—
3¢ 3z 15 = n/4 + (=1n(-n/24)

0= Tn/24, 11n/24.




5. Continuity and Differentiability f(x) = sgn(x), g(x) = x(x - 3) (x - 2)

f(g(x))=0atx=0,3,2
x> —(A+2)x+A

1. (a) f(x) = 5 IX#2 4. (0
=2 ;x=2 5. (d) f(x) = Lim sinx = Lim  (sin’ x)"
Zl_h I 24|-h 1 ,x=02n+DZ  nel
2 "o ,x#=2n+D2  nel

L.HL= lim f(x)=limf(2-h) o . i
X2 h=0 Clearly , f(x) is discontinuous at x=(2n+ 1) > nel.

(2-h)> —(A+2)2-h)+2A

= lim 6. (¢c) f(0)=0
h0 2-h-2 _— . 1
_lim(th)zf(A+2)(27h)+2A For %Lng (x)fO..ELng xpsm; =0.
e ~h This is possible only when p >0 ()
~ lim 22-h)D)-(A+2)-D+0 !
e - 0+h)— 10 h” sin - —0
fim i 0= i< 2 SO . W sing

h—0 h

22— -(A+2)

h—0 .
= Lim pr— 1 sin !

x>0

=4 (A+2)

=2_A f ¢ (0) will exist only when p > 1
Since, f(x) is continuous (There is no need to calculate both - f(x) will not be differentiable if p<1 ... (ii)
limits) From (i) and (i), for f(x) to be not differentiable but
Hence, L.H.L = f(2) continuous at x =0, possible values of p are given by 0 <

<I.

2-A=2 b=

. Option (a) is correct Answer. j‘ £ (u) du .
X X X 7. (b) Lim 0 =Lim X
3¢ -9 -4+ (b) Lim — T

2.(9) f(x) =1 V2 =1 +cosx T

k, x=0

Using L' Hospital's Rule
={(0)=2.

-+ f(x) is continuous at x =0
_94 -9 -4 11 94 -D)-1(4"-1)

8. (¢) Since g (x) is the inverse of  f(x), therefore

V2 = J1+cosx - V2 =1+cosx .g(x):f—l(x)j f{g(x)} =x
~ lim (29X -4 -1 < N m)xxz Differentiate both sides w.r.t. x
10 X (2=1-cosx) Flg@} g®=1
= lil‘nglngxﬂ(\/i+\/1+cosx) g (x)= ; =1+ (g x)
X0 —c(z)sx S (g(x)
X
=2/n9 x /n4 (N2 ++/2) 9. (© f:(c) _IO=AO) _6=2_ o pi o
=16 2 (n3 /m2. 81 eD-g0) 2-0
o+ 4+ 10. (b) Given f"(x)—6(x— 1)
3. (c) — + '
o 2z 3 6(z-1)
3f'(X)=T+C
{ 3-3+¢ [.’f(x):y=3x+5}
c=0 f(x) =3vxeR

0 5\/'3 So f'(x) =3(x— 1)
-1 o———o0 f(x) = (x—1)* + ¢, as curve passes through (2,1)

1=Q2-1)P+¢,=¢ =0 f(x)=(x—1)



11. (d) f(-1-0)=—1, f(-1)=— (-1)= 1

12.

13.

14.

15.

16.

= f(-1-0) # f(-1)
= f(x) is not continuous at x = —1
Further, f(1) =-1
f(1+0)=1

= f(x) is not continuous at x = 1.

= £(1) = f(1+0)

(b) Since f(x) is continuous at x =0
liné f(x) = f(0)

but f(0)=0 ( given)

ling f(x)= ling x* cos(1/x)

=0, ifk>0.

(b) Obviously function f(x) is discontinuous at x = 0 and
X = 1 because the function is not defined, when x < 0 and
x > 1, therefore f(0 — 0) and f(1 + 0) do not exist. Again

f[l+0j: lim (i—szl
2 x-1/2\ 2
f[l—oj: lim (l—szo
2 x—1/2{ 2
-.-f(l+0)¢f(l—0J
2 2

. L . 1
function f(x) is discontinuous at x = Py

(¢) *+ f(x) is continuous at x =2
o f(2-0) = f2+0) =f(2) =k
But f(2+0)
— lim (2+h)’ +(2+h)* -16(2+h)+20
h—>0 (2+h-2)°
3 2
~lim T g
>0 K2
(b) Since f(x) is continuous at x =2

5 £(2)= lim £(x)

=1=lim (ax+b)

x—2"

s 1=2a+b (D)
Again f(x) is continuous at x = 4,

= f(4) = lim f(x)

x—>4"

=7= liH} (ax+b)

S T7=4a+b ..(2)
Solving (1) and (2), we get a= 3, b =-5.
(b) Let us first examine continuity at x = 0.
f(0)=0 (-0eQ
=f(0-0)= Llilg f(0-h) = }1133 f(-h)

= lim {-horhaccordingas—h e Qor-h ¢ Q)

h—0

=0

17.

18.

19.

f( 0+0) = Ling f(0+h) = }gr(} f(h)
= %E%{hor—h} =0

f(0) =1(0—0) =10+ 0)

= f(x) is continuous at x = 0.

Now leta € R, a # 0, then
f(a—0) = }11n3 f( a—h)

= lim {(a-h) or —(a-h);

= a or —a, which is not unique.
= f(a—0) does not exist
= f{x) is not continuous ata € R .
Hence f(x) is continuous only at x = 0.

(d) We know that [x] is discontinuous at every integer.

Therefore it is continuous only at x = 1/2, while the function
x is continuous at all points x = 0, —1, 1, 1/2. Thus the given
function is continuous only at x = 1/2.

(b) at x=0:

£'(0-0) = 1imw =-1
h—0

£0+0) = im LRI
h—0 h

Now, since f' (0-0) = ' (0+0)

= f(x) is not differentiable at x = 0.
(b) Differentiability at x =0

R [ (0)] = MM

2_
i O -0,

h—0 h

imh=0

h—0
vema e £(0=h)—£(0)
LI (0)] = lim ==
hm—(O——h)—O =1
h—0 —h
* R (0)] =L [f'(0)]
.. f(x) is not differentiable at x = 0
Differentiability at x = 1
vy g f(+h)’ —£(1)
RIF(1) = lim ==

i A~ () +1-1

h—0 h

2 3
:£in32h+3h +h _y

L[f'(1)] = }]mé%)h_f(l)

Jim = =1

h—0 —h



.. fis also derivable at x = 0. Thus

_ 2
im2hth
h—0 —h s 1 1 0
Thus R [f' (1)] = L £'(1)] fixy =4 XML TSN
.. function f(x) is differentiable at x = 1 0, x=0
20. (b) Whenx =0 ! |
1 1 1 Alsolimf'(x) = 1im(2x sin——cos —)
f'(x) = 2x sin—+x’ COS_'(_TJ x>0 x>0 X X
X X X
1 (1) =2—limcosl
=2Xxsin——cos| — x—0 X
X X
which exists finitely for all x # 0 But lin% cosl does not exist, so lin(} f © (x) does not
X X x—>
- i ist. H fei i ivabl
and £(0) = lin(l) f(x) (f) ) _ 1in% x“sinl/x _ 0 ixis(t) ence f * is not continuous (so not derivable) at
X—>! X — X—> X .




6. Application of Derivatives =>A=3

So, f(x) is increasing on R for A > 3.

1. (d)
2. (b) The equation of the line joining the points (0, 3) and 6. () Let BD, =x = BC, =(a-x) A,
(5,-2)is :BC:(a—x)tangzx/g(a—x).
y=-x+3
o ] Now, area of rectangle ABCD, D, C
The line intersects the curve y = at points whose
x-coordinates are given by x+1 A =(AB)(BC) =2+/3x (a —x).
_ax B S C
—x+3=— ) 2 1 A D B 1
<+1 :>As2\/§(x+a xj :x/ga
= (x +3)(x + 1) =ax 2 2
i >
4 x 43 = ax (using A.M. > G.M.)
=>x2+(@-2)x-3=0 P(0, h)
The line will be tangent to the curve if the quadratic equation 7. (d)
above has a double root, that is when its discriminant equal (—a, 0)A B(a, 0)
0 o) X
So,(a—2)*—4x1x(-2)=0

—(@-2P+12=0

This is impossible because (a — 2)* + 12 > 0 for all real
number a.

3. df"(x)<0VxeR

= f'(x) is a decreasing function.

Let AP and BP be the tangents and B be (a, 0) then A is the
point (—a, 0)

Equation of BP is: hx + ay = ah;
BP is a tangent to x*> + y> =16

800 = f(x* =2) + (6 ) =a’h’ =16(h’ +a") > a=2 h—fhm

g (xX)=2x [{'"(x?-2)—f"(6 —x?)] ,

gx)>0 A=Area=— 0 p__%h
Jhi-16  Jh*-16

= (x2-2)>f(6-x%)

=x2_-2<6-%2 Aisminimum:azo

=x<2 \/7 o

| 8hyh®>—16 —4h> —

g0 <0 . N

=S (x2-2)<f(6-x2) Joe 16

=>x'-2>6-x%
X X On solving, we get h= 42

=x>2
8. (a) We know that, v> — u®> = 2ag
So, g(x) has a local maxima at x = 2. —0-482=2(-32)h
4. (¢) f(x) = sin*x + cos*x y = sin 4x —ho 2304 _ 36m
f'(x) = 4 sin’xcosx + 4cos’x (—sin x) /4
2 . the greatest height = 64 + 36 = 100 meters

= 4 sinxcosx (sin’x - cos’x)
= -2 sin2X cos2x = —sin4dx

\__/ 9. () f'(x)=0forx<1

f'x)=-1<0forx>1

So, neither a point of local minima nor maxima.

Since, f(x) is increasing when ' (x) > 0

= —sindx >0 = sindx <0 = X € (g,gj 10. (c) Let 1,V and S be radius,volume and surface area of the
5. (¢) f(x) = Ax* — 9x2 + 9x + 10 sphere at time t.
_4 42

f'(x) =3Ax> - 18x +9 V—gnr and S =4nr
f'(x)>0 dv , dr

Rate of change of volume =— = 4mr” —
=3Ax>-18x+9>0 dt dt

MX2—6x+3>0 g:j:ﬂ: 3

e dt dt  4nr’
D=18-61=0



d: d 3
Rate of change of surface area= d—i = 8nrd—i =8nr o :g
ds 6
—=5=>r=—m
dt 5

11. (b) Given curve is y = al.x"

Taking logarithm of both sides, we get, ny=(l —n)/na
+n/x

Differentiating  both  sides wrt x, we get

1Y _ g0 &y (D)

y dx X dx x

Lengths of sub-normal =y j—y =y.n Yo [from 1]
X X

2 (alfnxn )2

n

A G
X X

( y= 2™ . x" ) — gy
Since lengths of sun-normal is to be constant, so x should

not appear in its value i.e.,2n—1=0.n=

2
12. (d)
13. (d) We have, y sec (tan'x)
Yy _ sec(tan'x). tan(tan "' x).——
dx 1+x
dy \/* 1 1
=2.1.—=—
dx 2 2
14. (d)
15. (¢)
16. (b) For the range of the expression
3x*+9x+17 o ax’ +bx +c
3x% +9x +7 Y px’ +gx+r1’

[find the solution of the inequality Ay> + By + K > 0]
where A = q*> — 4pr =-3, B =4ar +4pc —2bq =126
K=b’-4ac=-1231i.c.s0lve=3y*+ 126 +y—123>0
= 3y?— 126y + 123 <0
= y?-42y+41<0
= y-Dy-4)<0
= 1<y<4l
Maximum value of y is 41
17. (d)
18. (b)
19. (b) f'(x) =6x*—42x+ 36
f”(x)=12x-42
Now f'(x)=0 = 6(x>~7x+6)=0
= x=1,6
Alsof"(1)=12-42=-30<0
. f(x) has a maxima at x = 1

20. (b) LetA=x+y=x+1/x (" xy=1)

dA 1 d*A 2
:>—:1——2’ 2:—3
dx X dx X
Now%:():x:l,—l
X
2
Also at x =1, ?=2>0
X

x = 1 is a minimum point of A. So minimum value of
A=1+1/1=2.




7. Integral (putting the value of t = log x)

sin 2x

1—cosx 7. ()J. dx
X 1+cos* x

1. (¢) Here 1= I
j2s1nxc0sx

1 .
ZE(X—SmX)"'C 1+cos®

—j 2cosx .sin x.dx
2 © J~5x+7 dx=j[5—x+l)dx 1+cos*
X X j
- 1+t4
=[s dx+j1=5j1dx+7jldx
X X J-
=5x+7logx+c 1+(t)
3 = du
3. (b) j(x—lj dx I1+u2
X =—arc tan (u)
_ 3 2 1 1 1 = —arc tan (t?)
_I(x =343k [Edx — _ are tan(cos®) + ¢
be*
[(a—b)’=(a’ - 3a’b + 3ab’ -~ b’)] 8. (¢) |——=—=—=dx, puttinga + bex =t
. 31 ‘[\/a+be"
4(" ‘3’”;‘7)‘1" be* dx = dt

be* d
=J‘x3dx—3j.xdx+3_|‘%dx—j%dx .'.Iﬁ dx=‘[Ti=2\/E+c

3+1 1+1 —3+1
X 33X X =2+a+be* +¢

=——-3.—+3logx— +c
3+1 1+1 -

4
_X 3, 1 9. (b) I=J- 1+cosx dx
4 2 2x* V1-cosx
4. (a) I=J'(tan2 X +cot’ x +2)dx _j Te0s (x/2) N
= I(secz X +cosec’x)dx 2sin’(x/2)

=tanx—cotx+c¢ =jcot(£jdx
x> —1+1 2
5. (a) — — —dx
I x* -1 =210gsin(%)+c
= (1+ jdx
2_
h 10. (b) 1= VINX sec? x dx
1 x—1
=x+510g( +1j+c o’ x =
X
= dx =2+/tanx +c¢
I\/tanx
=x+log,|—+c¢
x+1 11. (a) jsins X. cos’ x dx
6. (d)J' ! dx = l ! dx Assumed that sin x =t
xlogx x logx socosx dx=dt

put 10gx=t,ldx=dt Its(l—tz)dt =I(t5—t7)dt
X
t6 8
=—-—+c

! d_jdt p

X logx

sin®x  sin®x

I% dt=1logt+c=1log (logx)+c 6 8




12. (¢) jlogxdx = Ilogx.ldx

[Integrating by parts, taking log x as first part and 1 as
second part]

= (log x).x — J‘{%} .x dx

=xlogx — Il.xdx:(xlogx—x)-Fc
X

=x(logx-1)+c= log(gj +c

L3
X 1 _ 1T
13. dx=—|tan" (x)| =—
@ [rde=glan (9] =1
M@ . N
4 4 4
dx dx dx
15. Let = =
(a) Le -,[1+cosx ;[1+cos(7c—x) ;[l—cosx
4 4 4
3n
: 2
On adding, we have, 21! dx
° 1-cos” x
3
3n
vy
= IJ cosec’xdx = —cot x| =2
n

16. (b) It is fundamental property.

1 1-sinx
=l e

=log x—log (x + cos x) + ¢

X
=10g(—j+c
X +CcosX

17. (b) f(2 —x)=1(2 +x)
= Function is symmetrical about x =2

and f(4 — x) = f(4 + x) = Function is symmetrical about
x=4
= f(x) is periodic with period 2.

2(25)

]Qf(x)dx = j f(x)dx = (25—5)Jz.f(x)dx =20x5=100

2(5)

18. (¢) f(x) = e * cos’ (2n+1)x
f(n—x)= e " cos® (2n + 1)(n — X)
— _eCOSZX
——£(x)

cos’(2n +1)x

= jf(x) =e  cos’(2n+1)x =0
0

19. (b) f(x)=[ +tsintdt

Sy Sm—

f'(x)=Vxsinx

£"(x)=xcosx +%x*”2 sinx

£"(n) = —/n < 0;£"(2n) =21 > 0
Thus maximum at 7 and minimum at 27.

f(x) 4.3 "(x) x }
X —

X2 x—2 1

= 4£'(2)x(£(2)) :$><4><6><6><6:18




8. Application of Integrals

1. (a)

Xy
——=+1=0

74 2

+y

P l > +x
-y

I
w

x=-2 X

Area= Iydx

x=3
(E + 2) dx
x=-2 2

I
—

Il

—
|

o

>

+
—_—

[N

[oN

bl

T
2. (b) Area b/w y = tan X, Xx-axis & x = 3

A= Tydx
o
A= Itanxdx

x=0

= [log(cos x)]g/3

_ [log (COSX)]?:B
= log(cos (0)) — log(1/2)
=logl —log(1/2)
= log2.
3. (¢)y=logx,xaxis&x=e

A= szydx

| \_4.
TS

A= jloge x dx
1

Integration by parts

N logexjdx—j(ixj.dxjdx

=[xlog, x —x[¢
=1

4 @y=—"5_

x/4

A= dx
J(: cos’ x

x/4
I sec’ x dx
0
= [tanx]}* =1

5. (@) y*=4x,y-axis&Y=-1&y=3

Y2

A= dey

U e b _28 _
:EB D] 12[27+1] D

6. (d) A=[dy x

But here, shaded region

area::illbe /\ \ /\
A [(-sin2xdx _/ \91022\/ \

[ costT4 T 1
=|x+ =—+0-—
2 |, T4 2

[ee)
[SSRIEN

7. (b) x =2y —y? and y—axis

8. (d) Required Area

/4 /2
j sinx dx + j cosx dx
0 4/n

n/4

[-cosx]; 2

n/4

v

+ [sin x]




9. (d) Areab/w x> =4y & y; x|

(‘4 l 4)X

0 Xz 4 X2
A= £(|x|—7)dx+_([(| x|—7jdx

11. (c)

12. (b)
y y=¢
€ T >y =2
f/ \_)y:e”‘

—In2 010 —In2 X

In2

Area= 2x I (2—-¢")dx
0

= 2x[2x—e" "
=2x[2In2-2+1]=2[2In2-1]

=4In2-2

13. (a)
y
4] 1 X

y=1-[| y=1-[x|

1 X2 1

A= j(lx)dx:Z{x—}

0 2 0

- 2{1—1} =1
2

y

Y2
14 (@A= [xdx

Y1

_ j (9_y)1/2 dx 74&?)}/“’=3/2
N

3/2

Lety =3 sin0

dy =3 cos 6 do

/2

So, A= [(9-9sin20)" x3c0s0d6

[3

/2
j 9(1-sin>0)"* cos0 dO

g

6
n/2

= 9Ic0526d6

n/6

/2
cos20+1
=9 j (T]de

n/6

. /2
_ 2[sm29 +9}

/6

15. () A= [f(x)dx = (b—1)sin (3b+4)

diff w.r.t ‘b’ both sides

=1f(b)-0=3(b—1) cos (3b+4) +sin (3b +4)
replacing ‘b’ by ‘x’ we get

f(x)=3(x—1) cos (3x +4) +sin (3x + 4)



16. (d) There is no enclosed area.
18. (¢) Hint:—

N

y=x+ 1

2,3

2 _
According to Question (x-2)2+(y-3) =32

4X3 aX2
I—dx:2j—dx
0 X 0 4
ST [T 19. (d)
= —| =2|— 3
12 |, 12 |
3
:ﬁ:za_ '
12 12 — y=
= o}=32 0 X
= o =2%
17.

N | =

= Inl/ 20. (a) Refer Q. 10
nlly y=In(x + ¢) (a) Refer Q

(1-¢)




9. Differential Equations

1. (a) On dividing the given equation by sin X,

2y dy + y*cot x = 2cos x
dx
Now put y*> =, then 2y dy _dv
dx dx

Then the given equation becomes

dv
— +vcotx=2cos X
dx

IE = efcotxdx - elog sinx — Sin X

Solution is v. sin x = [ sinx .(2 cos x) dx + ¢

= y’sinx=sin’x + ¢
Whenx=%,y=1,thenc=0

= y*=sinx.

2. (b) ﬂ +(3x)y=x
dx

32
j3xdx EX
=€

LF.=e
Solution of given equation

3o 3o 32

1
e? =|xe? dx+c=—e?> +c
yer =] 3

If curve passes through (0, 4), then

4—l=candc=E
3 3

3 32
y=%+%e2 so3y=1+1le?

+1)cos
3. (d) We have dy = —M
dx 2+sinx

dy  cosx
Im_j2+sinxdx

=In(y+1)=—In2+sinx)+InA=(y+1)(2+sinx) =4

Asy(0)=1=22=hork=4

VLI .2 T S S P
=N L) T T3 TS

4. (b)y=a+be™+ce™
y,= 0+ 5be™—Tce™
dividing by ye*
we get
ey, =5b—Tce™™
again differentiating on both sides wrt x
ey, ty,(-5)e =0+ 84ce >
dividing by e"'*, then we get
e™(y,— Sy,) = 84c

differentiating wrt x

10.

e7x(y37 5y2) + (yzi 5y1)7e7x: 0
ory,+2y,—35y =0

. (¢) e’y dy=dx

e
Hence, — +c=x
2

Then,c=5 —~= -
en, ¢ 5= 2 6
Aty =3, the value of x is ¢ +9
- (©
. (d) We have, ydx — (x + 3y*) dy =0
:>ydxz(x+3y2)dy:>d—X=E+3y:>d—X—§:3y
dy 'y dy 'y

This is homogeneous linear differential equation.

—Iédy _ a—Iny 1

L IF=e =e =—

<

. Solutionis, ~ = j3y-ldy =2 23y+c ()
y y y
Since (i) passes through (1,1) .. 1=3+c=>c=-2
. Required curve is x = 3y, — 2y

E

This curve also passes through the point (_% l}

: (b)(x+l)jy+1=e"'y

dx
:>(x+1)j—y:e"’y—l
X

x-y _
jﬂ:e 1
dx x+1

dy "’ 1

dx x+1 x+1
On integrating we get
e (x+1)=e"+c

. (b) The given equation is iii_)t( =x + L. It may be written as

dx _
x+1)

= log(x+1)=t+c ... (1

Initially, when t=0,x =0

=c=0

=log(x+1)=t

When x =99, then t = log_(100) = 2 log_ 10.

dp 1
— =—p(t)—200
@ 2P()

W _Ly
p—400 2

. 1
Integrating, we get, In | p—400|= Et +c

t=0,p=100= An300=c



- 3 -9
Again, In (p 400j=%:>|p—400|=300e“2 y=—(x2)—

300 2 2
5. 400 —p=2300e? (p<400) .. p=400—300e" y= 3X22— 9. 2y =3x -9
11. (¢) %z%p(t)—ZOO ..... 1) =2y =3(x*-3)
dt(t) L 14. (¢) y=c.e™*
P 200 Differentiating w.r.t. x, we get y'=c¢,c,e™ =c,y ... ()
2

Again differentiating w.r.t. X,y = ¢,y’
now integrating on the both sides:

p(t) From (i) and (ii) upon division AN N y'y = (y')2
2.log {T - 200} =t +C where C is an integration constant. y"

which is the desired differential equation of the family of

t .
log {—p( ). 200} _e curves
2 2 15. (d)
p(t) _ _at2 — 02— d
—2 200=¢""k where k=¢ constant 16. (¢) ay _ Y 4 x2eY
dx
_ — 12
p(t)—400=2.¢" .k dy o X
p(t)=400+2¢.k .. ) i o
given : p(0) =100 =e'dy = (e" + xz)dx
= +
100 =400+ 2.k On Integrating we get
=k=-150 s
thus the required equation is: e’ +e' + 3¢
p(t) =400 —300. e dy
2 -
12. (a) 17. (b) cos” x i +y=tanx ... 1))
13. (c) Let the point on the curve is (x, y) dy ) tan x
d = i +ysec’ X =—
the slope at (x, y)= & X cos X
dx dy ,_ sinx
and according to question = Vs X oy
dy =3x The above is a linear differential equation of the form
dx dy
—+ Py =Q, where
= dy =3x dx dx
integrating both sides P =sec x;Q = sin x
4 3
fdy = 3x dx cos X
XZ NOW, IF — eIde — efseczx dx — etanx
=y=3 (_j te o e M Now, solution of (1) is given by,
As the curve passes through point (-1, —3) it will satisfy y*IF=][Q X.IF] dx+C
eq. (1) = ye™* = jﬁe“’” dx+C
3(1) cos’ x
-3= ) +c = yenr = fenx tan x. sec2x dx + C ... )

Let I =Je* tan x. sec? x dx

==t put tan x =t
20:—3—2 = sec’x dx =dt
9 2 So, I=Jet. tdt
) d
2 =I=tx|e'dt—|—(t)x|e'dt |dt
fea-|gofea

Equation of curve
=1=te'—[e'dt



=I=te'—e¢ 19. 0" x)=g"(x)

= [ =tan x. " — gtan* =>f'x) =g +c...... (1)
Now, from (2), we get =>fx)=gx)+cx+d...... 2)
ye"™*=tan x . e""* —e“* + C Now 2f'(1)=4=1f'(1)=2and g'(1)=4
= yer=e"*(tanx—-1)+C So,2-4=c=>c=-2 [by (1)]
= y=tanx — 1 + Ce™* Substituting in equation (2) we get
18. (a) Evaporation rate oc surface area fx)=g(x)+-2x+d........ 3)
_dav < A= _dav —2A It is given that f(2) = 3 and g(2) = 9 so by (3) we have

dt dt f2)=g2)+-2x2+d atx=2

Substituting V = %nﬁ ,A = 4nr’, we have =d=-2
Substituting values of ¢ and d in eqn. (2) and taking x =4
—i(i nr3j = M’ we get
del3 f(4) = g(d)+ 2 x4+ 2
4 24 o = f(4)—g(4)=-8-2=-10

or — T X3r
3

dr 20. (b)) ydx=—(x*y +x) dy = ydx +xdy =—x’y dy

or —=-A
dt

= ydx-i—xdy:—_dy:> d(xy) _dy

2 2
Integrating [dr = — A dt (xy) y (xy) y

r=-htte :d(—sz—ﬂ: —L:—logy+C
Boundary values att=0,r=3 mm, and t=1 hr, r = 2 mm. y Xy

From whichc=3, A=t 1
=>-—+logy=C
r=3-t Xy




10. Vector Algebra

1. (d) vxw=3i-7]-k
ﬁ.(3i—7j—12)
:|ﬁ”3f—73—12‘ cos0

Now, [iVvw]=

(where 0 is the angle between U and vxw)

=\/§cose

Thus [0V W] is maximum if cos 0=1ie.

0=0 orﬁ:%(ﬁ—ﬁ—l&)

2. (d) The given expression

:{{5x6+5x5+5x6}x *xE)}.(B+6)

of - J-of [ -Fe-1]

3. (a) Here, 5:i+j+f<, E:j—lA(
Now, gxb=¢ (Given)
= dx(@xb) =x& = (d-b)a —(d-d)b=dxs

:>35—35:—2i+j+12:>3(i+j+12)—313=—2i+j+k
— 3i+3j+3k-3b=-2i+]j+k

= 5= L5t e2je 2k il VLA Ly I
. (¢) Given (5+3E).(7a+55)=
= 73 -15b>+16 ab=0 ...(1)
Also, (@ 4b).(7d-2b) =0
=7a>+8b°-30ab=0 ... ()

Subtracting, —23b> +464a.b=0 = ab=
Putting this in (1),

78276 =0 = |d|=|b|

Thus a.b =abcos®

.2
= —=b20056:>c056=l

2 2
or 0 =60°

5.(b) Leta=ai+a,j+ak

= dxi=—ak+a,]
= |d@xif=al+a’
L.H.S.=(a§+a§)+(a§+af)+(af+a§)
=2|if=
6. (b) Since |:B+(£XB):|_5=O and [B+(EXB)JB:
So,7 =6+ (ixb)
7. (d) We have, ax( x )
=(a-c)b - (a-b)= 23(
On comparing, -b

8. (a) The direction cosines of the two lines are given by

al+bm+cn=0 ... 1)
fmn+gnl+hlm=0 ... (i1)
From (i)

(al+bmj
n=-
c

Putting this value of n in (ii), we have

— ﬁn(wj_gl[mj+hlm =0
c c

= fm(al + bm) + gl(al + bm) —hclm =0
= agl? + Im(af + bg — ch) + fbm?= 0
Dividing throughtout by m?, we have

2

agl—ﬁi(af+bg—ch)+bg =0 .....(iii)
m m

If1, m,n and I, m, n, be the d.c's of the two lines, then

I, 1 S
—L,—2are the roots of the equation (iii)

m, m,
LL, bf
. ——=—="Product of the roots
mm, ag
_f/a
g/b

LI, _mm, nn, k(say)
f/a g/b hi/c

the two lines will be perpendicular if I 1, + mm, +nn, =0

9. (d) (a—d)x(b-c)

— (xB) - (3¢) - (dxB)  (dx3)



(axb)—(axc)+(bxd)+(dxc)
=(axb)—(cxd)+(bxd)-(axc)=0
So, (5 - 21) and (B - E) are parallel.

10. (a) d=i—j+2k,b=2i+4]+4k, ¢=Ai+j+pk
d and ¢ are orthogonal =@ -¢ =0 giving A —1+2p =/

Also bandc are orthogonal = 24+ 4 + 4p =0
Solving the equations we get A =-3, u =2

1. @) |(axb)-g|= (al[e[sin o) -[c]
"5”‘5“6|Sin 6|ﬁ”f<‘cos d)‘
6] el ][ sin ©cos 6 ..

From (i),

b e ]

sinfcos¢ = |5| ‘B‘ |6|
= sinfcosd = 1

Clearly,
T
6=—and =0
5 ¢

12. (¢) AB=5i—j+9k
CD =2i+3j-6k
Projection of AB on CD is given by

ABCD (53—}+912).(2i+3}—612) 47

A Va9 K2
a4, a, a,
13. () [a,b,¢]=a-(bx¢)=|b, b, b,
¢ G G
1 0 -1 10 0
=x 1 1-x [C,>C,+C=x 1 1 [=1(I)=1
y x l+x-y y x 1+x

which is independent of x and y.

Resultant (R) =k i — (k + V2k)j
IR]= VK2 + K2(3 + 212)
=kV4+2\2

15. (b) Let use Coordinate Geometry for this one.

Let A be the origin (0, 0), B = (4m, 0), and C = (4p, 4q).

The midpoint of BC, CA, and AB is M, M,, and M,
respectively. So,

M, =(2m + 2p, 2q)
M, =(2p, 2q)
M, = (2m, 0)

Then, each median of a triangle divides the median in the
ratio 1:3 reckoning from the vertex.

Let E, F, and G denotes the points on each median, using
the ratio formula:

(x, y)=[[

mx, +1’1Xl my, -i-l’ly1

s ], with ratio m:n. Hence,
m+n m+n

E_[2m+2p+0 2q+0}_(m+p ﬂj

E B

4 4 2 2

F_[2p+12n 2q+0}_(p+6n gj

4 4 2 2

G- 2m+12p’0+12q _ n+6p’3q
4 4 2

1
Area AABC :E|XIYZ +X, Y3 X3, =X, ¥, —X3Y, =X Y;
1
:E 0+16mq+0-0-0-0|=8mq

1
Area AEFG = 5 XY, TX,¥;5 X3y, — X0 ¥ — X3, =X,

1 Imq+pq+3pq+18mg+mg+6pq|

21 4 2 4 |
_(pq+6mg) (mq+6pq) (3mq+3pq) _25mgq
4 4 2 8

o ArAEFG _25mg 1 25
Ar.AABC 8 8mq 64

16. (a) Volume = (5 x B)E =7

x 17. (b)Force=(2i—sj+612)+[—§+2}—12J+(2§+ 7i) — 34 4j+5Kk

14. . aoon

© Displacement = 2i+4j—k

45° / Work done = Force . Displacement =
0 A .
>X (3i+4j+5k].(2i+4j—k)=17units
k k .
R_ (Net horizontal component) =k +—=—-— 18. (d) Given,
‘< ( p ) \/5 \/5

k k
R (Net vertical component) = —| k+ —=+—
g ( P ) [ 2 2 ]
Therefore,

8] =3.[p| = 4.J¢| = 5
Also,

each one of them being perpendicular to the sum of the



other two
a is perpendicular to b+¢
ic,a(b+c)=0
=db+b+dc=0 .. I

b is perpendicular to a +¢

ie., c(5+5)—0
=ci+cb=0 .. 3)
Now,
‘§+B+62
=<5+B+6).(5+B+6)
=4.d+3db+d.C+b.da+b.b+b.C+C.a+C.b+¢.C
=a.d+(@b+a.¢)+b.b+(b.d+b.0)+3.c+(c.da+C.b)
=d.d+(0)+b.b+(0)+C.c+(0)  (From (1),(2),(3))
=a.d+b.b+¢.¢

=|af +|bf+|CP (Using prop:a.a=|a[)
=3 +4+5
=9+16+25
=50
So,
‘§+B+Er =50
Taking square root both sides,
‘5+5+E‘ =50
‘5+E+E‘ =25x2

‘5+5+6‘:5x/§

So,

§+B+é‘:5\/§

19. (b) a+b+¢=0

So,

5+B+6‘=|6|=0

Now,

Prop:5.§:|5|2

=|d|*+|b]’ +|¢] +2(a.b+b.¢+¢.4)
:>‘5+B+Er =3+’ +4 +2(£.B+B.E+5.§)
= 2(§.B+5.5+5.5)+26:0

= (ab+bc+ca)=-13




11. Three Dimensional Geometry

1. (¢) Let the direction ratios of the plane be a, b and c.
Then,a=-3,b=2andc=1 [given]
The plane contain the line 3a+2b+c=0 ce (D)
Equation of plane is given as
a(x=0) + by =7) +c[z— (-7)] =
=ax-0)+by-7)+c(z+7)=0
The point (-1, 3, —2) satisfy the equation of plane.
=a-1-0)+bB-7)+c(-2+7)=0
=a+4b-5¢c=0 ...
On solving (1) and (2) we get
a=7,b=-8,c=-5
Thus, equation of the plane is
Tx—-0)—-8(y—-7)—5(z+7)=0
= T7x-8y—-5z+21=0

2. (¢) X—6 _ y—7 _ z—17

2 2

=>x-y+tz-6=0

Perpendicular distance from the point (1, 2, 3) to the given
line is
|la+mb+nc+d|
NP +m* +n
|1(1) +(=1)(2) +1(3) + 6|
JO? + (1P + )
1-2+3+6 8
BB
3. (d) The given equations are
[+3m+5n=0 ..(i) and5/m-2mn+6n/=0 ... (i1)
From (i), / = -3m - 5n
Putting this value of / in (ii), we have
5(=3m — 5n)m — 2mn + 6n (—3m — 5n) =0

30’ —45mn=0=>m?>+2n’+3mn=0

= -15m* -

= m?+ 3mn + 2n’>= 0 = m(m + 2n) + n(m + 2n) =0

= (m +n) (m + 2n) = 0 = either m =-n or m =—2n

Form=-n,/=-2n; Form=-2n,/=n

". Direction ratios of two lines are

(-2n, -n, n) and (n, —2n, n) i.e., (-2, —1,1) and (1, -2, 1)
=2-1+2-1+1-1

.. The required angle is cos =
VA+1+1V1+4+1

1
= cos0= =

1 = 0=cos”’ (lj
J6-J6 6 6

4. (b)

5. (¢)
6. (c) The direction cosines of the normal to the given plane
are
a b c
l = ’m = , n=
\/az+b2+c2 \/az+b2+c2 \/c12+b2+c2
e 2 = 3 . -6
J22 +32 +(-6) J2 43246 2 +3 +(-6)
2 3 -6
=>l==m==n=—
7 3 7

7. (d) Angle between the lines with direction ratios a, b, c,

and a,, b, c, is given by

a,a, +bb, +cc, |

2 2 2 2 2 2
\/a1 +b +¢ \/a1 +b +¢

cosG=|

Given, a =a, b, =b, c,=c

and azzbfc b =a-b

a(b—c)sblc—a)re(a—b) |
Ja? +07 + ¢ (b—c) +(c—a) +(a=b)

So, cos 6=

B ab—ac+bc—ab+ca—bc |
_|\/a2+b2+czx/b2+cz—2bc+cz+a2—20a+a2+b2—2ab|
=0

s.cos0=0

So, 6 =90°

Therefore, angle between the given pair of lines is 90°.

8. (¢) Lines are coplanar

3-1 2-2 1-(=3) 20 4
1 2 A |=0=]l 2 ¥
1A 2 1 A2

24— 1) +4(—-2)=0
4N+ -4=0= NN -2)=0=1=0, V2,2
9. (¢) Equation of a plane parallel to xy-plane is z =k

Sz=3
10. (a) Since direction cosine, n = 0 so the given line is parallel
to xy-plane.
1 F iven lines — =2 = —and =~ ==
. (a) From given lines 375 6 ST In 3
030 = aa,+bb,+cc,
\/af +b] +c; \/ai +bl+c]
cos0 = 6-24+18 =2..0=90°
\/ +224(=6) 22 +(~12) +(-3)’
12. (d)

13. (d) The required equations of the bisector planes are



14.

15.

3x —6y+2z+5 4 4x —12y+3z-3
JBH(6)+20 #(-12) +3

3x-6y+2z+5 _+4x—12y+3z—3
V9+36+4  \16+144+9
N 3x-6y+2z+5 _+4x—12y+3z—3
J49 T 169
N 3x—6y7+2z+5 :i4x—121y3+3z—3

= 39x — 78y + 26z + 65 =+28x — 84y + 21z - 21
= 1llx+6y+5z+86=0 OR

= 39x — 78y +26z+ 65 =-28x + 84y 21z + 21
= 67x— 162y +47z+44=0

(a) The given lines are coplanar if

2-1 3-44-5 -1 -1 1 0 0
0= 1 1 -k |=f 1 -kj=1 2 1-k
k 2 1 k 2 1| |k k+21+k

orif2(1+k)—(k+2)(1-k)=0orifk>+3k=0
orifk=0, - 3.

(b) Let P(a, B, v) be the foot of the perpendicular from the
origin O on the given plane. The plane passes through A(a,
b, ¢). Therefore,

AP L OP = AP.OP =0

= [(a—a)f+(B—b)}+(y—c)l§].(oﬁ+[3}+yf<):0
= a(a—a)+B(B-b)+y(y—c)=0

Hence, the locus of (a, B, v) is

X,*y,+z —ax—by—-cz=0
Clearly, it is a sphere of radius %\/az +b’+c?

16. (b) a=i+j+k,b=1—]+2k and ¢ =xi+(x—2)j-k

[ibc]=0

17.

18.

19.

20.

1 1 1

I -1 2[=0=>1(01-2x+4)—1(-1-2x)+1(x-2+x)=0
X x—2 -1

= 5-2x+1+2x+2x-2=0 =>x=-2

(b) Let image of the point P(1, 3, 4) in the given plane be

the point Q. The equation of the line through

-1 y-3 z-4
I

Since this line passes through Q, so let the coordinates of Q

be(2r+1,-r+3,r+4).

The coordinates of
(r+1.—£+3,£+4j
2 2

P and normal to the given plane is X

the mid-point of PQ are

This point lies on the given plane. Therefore, r = -2.

Hence (b) is the correct answer because the coordinates of
Qare (-3, 5, 2).

(b) If the given plane contains the given line, then normal
to the plane must be perpendicular to the line and the
condition for the same is af + bm+cn=0.

(b) The radius and centre of sphere
X2+y +22+2x—2y—4z—-19-0is
22+1°+4+19 =5 and centre (-1, 1, 2)
PB L from centre to the plane
|-1+2+4+7| 4

V1427427

A

Nz

Now (AB)?=AP?-PB*=25-16=9 .. AB=3
(a) T=2i+3j-6k

236
7777




12. Probability

P(BN(AUB’
.(a)P(B|AuB’):—( m( d ))

P(AUB')
_ P(ANB) _P(A)-P(ANnB)
P(A)+P(B)-P(ANB)  07+0.6-0.5
_07-05 1
08 4

. (b) Let E be the event that a television chosen randomly is of
standard quality. We have to find

P(E|11).P(I)

P(IT|E) = P(E[1)-P(1)+ P(E| )P (1)

9 3

>
10 10 _27

4 7 9 3 83

5 10 10 10

. (d) We know that variance = npq
P(probability of drawing a green ball) = % = %

Here,n=10 p=i q=zthen variance = 10 %—2
9 ) 5’ 5 ) . '5_ 5

W | W

. (d)Let P(F)=p = P(S)=2p

1
Now,p+2p:1:>p:§ L Px=5)=Px=5)+P(x=06)

5 6
<2
3)\3 3 729

. (d) Total number of subsets of X = 217

Required probability =
(10C0 )2 +(10C1 )2 +(10C2 )2 +....(10C10 )2 . 20C10
(210 )2 D

1
. (d) P(correct answer) = 3

. o (Y2 s (1Y

The required probability = °C, 313 + C; 3
5x2 1 11
F F ¥

. (d) Given np =4 and npq =2
qzﬂzgzlso =l-—=

np 4 2 2
Nownpg=2 ..
. BD s given by P(X =1) =*C_p"q""*

1" 28
.'.P(X=I‘=2)=8C2(E\] =ﬁ

1
2

n=3y8

10.

11.

12.

13.

14.

15.

. (b) P(A) = number is 4

P(B) =sumis 6
P(AnB) 2/36 2

PAB = =pm "35/36 5

. (¢) Total case

= (5,1) (5.2) (5.3) (54) (5,5) (5.6) (1.5) (2,5) (3,5) (4.5)
6,5)=11

Favourable case = (5,5) (5,6) (6,5) =3

3
Required probability = 1

B
(¢) Given P(A)=0.4 and P [XJ =0.5

P(E]_P(AGB)
A) P

= P(ArB)=0.5x0.4=0.2
»+ P(AUB) =1-P(AnB)=1-02=0238

| o

1
(@ P(A) = 15
3

p(B/A)=M=1/_2=1
P(A) 1/2

wo-2-(2a-2-(2)
b P=¢=13)97%713

2 success + 3 success

2 1 3 0
<5 () <))
3)\3 3)\3
6 1 7
- =
27 27 27

2n 3 2n-2
@ C, GJGJ 4 i, (%) G] .
2n+1
...... +2C, (lj
2

2n+1
3(1J [C,+C,+C +ot C

2
C,+C +C +. +C,, = 921 )
CO C] + C2 + o + C2n+1 = (2)
-2

EQ@@

P(E) = 3 =P(E)=P(E,)



2 4 E 80 16
P(AJE))=—, P(A/E)=— P| =2 |=—=—"
(A/E,) 5 (AE) 5 (AJ 345 69
3
P(A/E) = 5 17. (a)
18. (b)
1 2
E 3% 2 19. (¢)
i 1
A l>< 2 + l><§ +1>< 4 o 20. (c) Probability of drawing a white ball is = —
353535 2
1
25 5 Probability of not drawing a white ball is = —
16. (a) P(El) = ﬁ’ P(A/E) = m 2
P(E) = % , P(AJE)) = % We want to drawn a white ball 4™ time in 7" draw
So a white ball drawn in 7" draw and 3 white balls are
P(E,) = %’ P(A/E,) = % drawn in first 6 draws
E)_ 25%5 125 So required probability
A) 125+140+80 345 =°C,p'q’ . p
p(E.)_140 28 e (1)3@1:1
A) 345 69 2)\2) 2 32






