1. (15)

2. (325)

3.3

4. 41)

5. (100)

6. (20)

Chapter-1 : Sets
n(A - B)=n(A) - n(A CB)=25-10=15.

(&y

G

ate+f+g=285 b+d+f+g=195
ctd+e+g=115 e+g=45f+g=70,
d+g=50

a+tb+c+d+e+f+g=500-50=450

We obtain

a+f=240,b+d=125, c+te=065
at+e=215b+f=145;b+c+d=165
atct+e=255; a+b+f=335

Solving we get

b=95,¢=40,a=190, d=30,e=25,f=50and
g=20

Desired quantity=a+b+c=325
n(AEB)=n(A)+nB)-n(ACB)=12+9-4=17
Now, n ((AuB)9)=n(U)-n(AuB)=20-17=3.
Let R be the set of families having aradio and 7 the set

families having a T.V.,,

then n (R U T) = The number of families having at
least one of the radio and T.V. = 1003 — 63 = 940
n(R)=794 andn(T) =187

Let x families have both aradioand a T. V.

Then number of families who have only radio =794 —x
And the number of families who have only T.V. = 187 —x
Now, 794 —x +x+ 187 —x=940

= 981—-x=940 orx=981-940=41

Hence, the required number of families having both a
radioanda T.V.=41

-+ Product of two even number is always even and
product of two odd numbers is always odd.

.. Number of required subsets = Total number of
subsets — Total number of subsets having only odd
numbers = 2100 — 20

= 250250 _ 1)

Total number of persons =a + b + ¢ +n =100

Hints and Solutions ,,

Total 100

Fish (50) Chicken (60)

n

Do not prefer fish b+ n =150

60 prefer chicken hence b + ¢ =60

Do not like fish and chicken isn =10

On solving these equations we will get a =30,b=40,c =20

The number of persons who prefer both fish and
chicken =¢=20

7. (32768) Let x € A, then

8. (300)

1.

L 2O DOEIEO) (4 ) (e~ 2)(x—3) = 0
x=-2,2,3
A=1{22,3
Then, n(4) =3
Let x € B, then

3<2x-1<9

-1<x<5andxe Z
. B=10,1,2,3,4}

n(B)=>5

nAxB)=3x5=15
Hence, number of subsets of 4 X B = 213
n(A'CB) =n(AEB) =n(U)-n(AEB)
=nU)—-[n(A)+n(B)-n(ANB)]
=700—[200+300—100]=300

Chapter-2 : Relations and Functions - I

(C)

Q)

AxB={(2,7),(2,8),(2,9),(4,7),4,8),(4,9),

(5,7),(5,8),(5,9)}
n(AxB)=n(A).n(B)=3x3=9

,\V2
We have, f()()z[loglo(sx_X ]] ..... Q)]

From (i), clearly f(x) is defined for those values of x for

2
X—X 20
4
2 2
[ XX 0 [ XX s
4 4

= x> -5x+4<0=>(x-1)(x-4)<0

which log; {5
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3.(0.5)

8.(512)

Hence, domain of the function is[1, 4]i.e. 1 <x <4,

10
o0 =—£”,xe(—10,10) = f(x)=log[ ”j

_ 10—x
200x
10+
2
100+ x 10— 200x
100+ x>
2
zlog M :210g[10+xj:2f(x)
10(10 - x) 10—

1 200x
S (%) =Ef(—2] =k :l:()_s
100+ x 2 '

A-B={1,2,3}-{4,5,6}={1,2,3}
ANC={1,2,3} n{1,2}={1,2}

S (A-B)x(AnC)={1,2,3} x {1,2}
={(1,1),(1,2),(2,1),(2,2),3,1), (3,2);
Whenx=1,y=7 € N,so(l,7) € R
Whenx=2,y=2+3=5€N,s0(2,5 €R
Again forx =3, y=3+2=5eN,(3,5 €R

(©)

§)

6
Similarly for x =4, y=4 + 1 ¢ N and for x =5,

6
y=>+75 ¢N Thus, R = {(1, 7), (2, 5), (3, 5)}
Domain of R = {1, 2, 3} and Range of R = {7, 5}.
R be a relation on N defined by x +2y =8

R={(2,3);(4,2); (6, 1)}
Hence, domain of R= {2, 4, 6}

§)

X+519j:10x+30

C)) —
Forx=7, 3f(7)+2f(11)=70+30=100
Forx =11, 3f(11)+ 2(7) = 140
£(7) _ f(11) _ -1 3

20 220 9-4 D=4
A=1{2,4,6},B={2,3,5}
Number of relations from A to B=23*3=29

3f(x) + 2f[

Chapter-3 : Trigonometric Functions

1. (3.25) 3(sin 6 —cos 0)* + 6(sin 6 + cos 6)* + 4sin®6

=3(1—2sin 0 cos B)*+ 6(1 + 2sin 6 cos 6) + 4sin®0
=3(1+ 4sin?0 cos?0 —4sin 6 cos B) + 6
+ 12sin 0 cos O + 4sin°0

=9+ 12sin20 cos’0+ 4 sin°O
=9 + 12cos’0(1- cos?0) + 4(1 — cos’0)’
=9+ 12cos?0 — 12cos*6

+4(1 —cos*0 —3cos?0 + 3cos’0)
=9+4 —4cos0
=13 —4cos°0

(2) sinx—sin2x +sin3x=0

= sinx — 2 sinx.cosx + 3 sinx — 4 sin’x =0
= 4 sinx —4 sin’*x — 2 sinx.cosx =0

3.0
4. (19)
5. @

= 2 sinx(1- sin’x) — sinx.cosx = 0
= 2 sinx.cos’s — sinx.cosx =0
= sinx.cosx(2 cosx—1)=0

1
. sinx =0, cosx = 0, cosx = 3

T T

- x=0. — --Xx€|0,—

. X 0,3 L [2j
L4

—-.COS— ... COS——.SIn——
52 3 510 510

( T T T . N j
= —| COS—=.COS—= ...COS——SIn——
2? 23 20 2°

i cosl sinl —LsinE
- 28 227 22) 222

11
S 512 99
Let, the functions is,

f0)= 300s9+5sin9~cos%—SSin%cose
3. 1
= 3cose+5><§sm9—5xgcose

= (3—§)cos9+5x£sin9
2 2

53

1
—cos0+——sinB
2 2

1 25 f76
max f(0)= Z+TX3: TZ\/E

-+ The given equation is
sin* oL+ 4 cos* f+2=4./2 sin o - cos B,
o, e [0,]

Then, by A.M., GM. ineqality;
AM.2GM.

.4 4 1

sin 0c+4c:s B+1+1 > (SiIl4 0&-40084[3'1'1)2
sin‘oL+4cos*B+ 1+ 1> 44/2 sinor |cosP]
Inequality still holds when cosP} <0 but L.H.S. is pos-
itive than cosp > 0, then
LHS.=RH.S

. sin*o=1andcos* = 1

T T
=—andPB=—

- cos (o + B) - cos (0. — PB)

= cos(gﬂﬁj—cos(g—ﬁj

. T
=—sinf —sinf= -2 sin - = -2



| ) CHAPTERWISE NUMERIC ANSWER QUESTIONS W w3

6. (0.75)

7. (5

8. (390)

c0s?10° — cos10° cos50° + cos?50°

[l+cos20°]+[l+c05100°

1 (2cos10°cos 50°)
2 2 2

1 1
=1 +E(COS 20° +cos100°) — E[COS 60°+cos40°]
1 1
= [1 - Zj + E[COS 20°+ cos100° —cos40°]

1
== +E[2cos 60°x cos40° — cos40°]

Consider equation, 1 + sin“x = cos?3x

L.H.S. =1 +sin*x and R.H.S. = cos?3x
[ILH.S.>1andRH.S.<1=LHS.=RHS.=1
sin*x= 0, and cos?3x =1

= sin x =0 and (4cos>x — 3)? cosx =1

= sinx=0andcosx=1=x=0,+m,£27
Hence, total number of solutions is 5.
n<a—-P<3m

:£<(X__[3<3_TC:COS(X__B<O
2 2 2 2
sin o +sin = 2
65
. - 21
= 2sin a+BCOSa—B =—— (D)
2 2 65
27
cosa+cosP=——
65
- 2
= 2cos otp cosOL—[3 -2 —(2)
2 65

Square and add (1) and (2)
yo-B 2D*+2D% 1170

4 cos =
2 (65)° 65%65
.'.COSzOL—_B:—:COS OL_B :_i
2 130 2 /130

Chapter-4 : Principle of Mathematical Induction
1.  (133)Puttingn=1in 11712+ 12271

We get, 11172+ 122%1+1 = 113 + 123 =3059, which is
divisible by 133.

2. (11) Let P(n)=2 .42+ 14 33n+1

Then P(1)=2 .43+ 3*=209, which is divisible by 11
but not divisible by 2, 7 or 27.

Further, let P(k) =2 . 4%*1 4 33¢* 1 ig divisible by 11,
that is,

2.42k+1 1 33541 _ 114 for some integer g.

Now P(k +1)=2 . 42k+3 4 33k+4

=2 4%H1 42 1 3K 33 16 042K 4 07 33K

4.

=

1.

()

=16.2. 42 L (16+11) . 33
=16]2. 42k+l +33k+l] +11. 33k+l

=16.11g+11. 3% =1116¢+3¥**) = 11m
where m = 16¢ + 33" 1 is another integer.
- P(k+1) is divisible by 11.

S P(n)=2 . 421 133 is divisible by 11 for all

neN-

24 =1(mod 5); = 2477 = (1)73 (mod 5)
i.e.2390=1(mod 5) =239 x 2 = (1 x 2) (mod 5)
= 2301=2 (mod 5),

.. Least positive remainder is 2.

(27) Let P(n) be the statement given by

&)

(©)

249

P(n) : 41" — 14" is a multiple of 27
Forn =1,
ie. P(1)=41'-14'=27=1x27,
which is a multiple of 27.
P(1) is true.
Let P(k) be true, i.e. 41%— 145 =270 .. (D)
Forn=k+1,
415 148 =41k 41 — 145 14
=(27n + 14 41 — 145 14 [using (i)]
= (271 x 41) + (14 x 41) — (14% x 14)
= (27h x 41) + 145 (41 — 14) = Q71 x 41) + (145 x 27)
=27(41% + 145,
which is a multiple of 27.
Therefore, P(k + 1) is true when P(k) is true.
Hence,from the principle of mathematical induction,
the statement is true for all natural numbers n.

10" +3(4"2)+5
Taking n =2;

10% +3x4* +5 =100+ 768 +5=873
Therefore this is divisible by 9.

n(n® —1) = (n=1)(n)(n+1)
It is product of three consecutive natural numbers. So

according to Langrange’s theorem it is divisible by 3!
1e.,6

(25) Putting n=11in 72" + 23n-3 311

then, 72%1 + 23*1-3.31-1
=72+2030=49+1=50 (1)
Also,n=2

7272 423%2-332-1=2401 + 24 = 2425 _.(ii)
From (i) and (ii) it is always divisible by 25.

Chapter-5 : Complex Numbers and Quadratic

Equations

(8) Consider the equation

x>+2x+2=0
—2+-/4-8 .
x= =l
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2. @)

3. )

4. (1.67)

Let o=—1+i B=-1—i
a15+ BISZ(—I +l)15+(_1 _l')15

o] 4o

:—2(ﬁ)14 =-256

z, is aroot of quadratic equation
X*+x+1=0

z,= ®or 0)2J203: 1

z=3+6iz" -3iz”
=3+6i((z,))" -3il(z))"
=3+6i-3i

=3+3i

1 (2) _z
arg(z) = tan 3)" 4

=1(z)=0,R(2) :—\/5
Since, |z +z=3+1

Let z=a+ ib, then

2l +z=3+i=\Ja>+b> +a+ib=3+i

Compare real and imaginary coefficients on
both sides

b=1, Ja?+p? +a=3
Ja*+1 =3-a

a+1=a*+9—-6a

6a=28
_4
473

Then,

7.

_ (i)zﬂ_ fle ,_5
A=413 9 3
o

z—
2) Lett=——
@) etz+0c

- tis purely imaginary number.

t+1=0
z—0 ZzZ-—0O
= z+oc+E+0c:0
= (-o)(z+ta)+(z-a)(z+a)=0
= zz-02+zZ —02=0
= zz —02=0
= |ZP-o*=0
= ol=4
= o=%2

©) |z,1=9,]z,-3-4i|=4
z, lies on a circle with centre C (0, 0) and radiusr, =9
z, lies on a circle with centre C (3, 4) and radiusr, =4

So, minimum value of | z, -z, | is zero at point of contact

(ie. A)
g

4) The given quadratic equation isx>—2x+2 =0
g q q

244

Then, the roots of the this equation are 5 1+
o 1-i (1-i)?
N = = -7
oW B 1+i -2
o _1-i_ (-0
or B 1+1i 1—12 B
a .
So, 5 = i
p
n
(x' .
Now, [E] =1 (=)'=1

n must be a multiple of 4.
Hence, the required least value of n = 4.

a+i

(1) LetzeSthen z= ;
o—i

Since, z is a complex number and let z=x + iy

(o +1)°

Then, X +1iy =-— (by rationalisation)
o +1
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©)

Q)

Q)

Q)

()

Q)

)

a’+1

iCa)
a’+1

+

=S x+iy=

Then compare both sides

‘= a’ -1 )
a?+1
= 20,
o2+l (2

Now squaring and adding equations (1) and (2)

@-1% 40’ i
@ +1)? (o +1)?

3x2+y2—

Chapter-6 : Linear Inequalities

x+7,if x>-7

—(x+7),if x<=7
Ifx>-7,2x—1=x+7=x=8
Ifx<-7, 2x-1=—(x+7)

= 3x=-6

= x=-2, which is not possible.

Let x and x + 2 be two odd natural numbers.

2x—1—|x+7|—{

we have, x > 10 ...()
and x +(x+2) <40 ...(iD)
On solving (i) and (ii), we get

10<x<19

So, required pairs are (11, 13), (13, 15), (15, 17) and
(17,19)

X+43—-x>243-x+3

= x2>3

But 3—x2>0

= x<3

Hence, x = 3 is the only integral solution.

2x/2 +3x/2 =(\/B)x/2

ARCOE

/2

Which is of the form cos*’? o, +sin*/ 2 o = 1.
x

S==2.
2

x=2+2234218 = x-2=2234218
Cubing both sides, we get

¥ —8—6x2+12x=6+6(x—2)

= X’ —6x2+6x=2.

The given equation is

log, | logs (\x+5 +x)]=0
= logs(yx+5+x)=1

= ﬁ+[=5

= Jm:S—\/;

7. (1.5)

= x+5=25-10J/x + x
= 10/x =20

= Jx=2

=>x=4
Hence, the solution is x =4.

5{x} =x+[x] and [x]-{x} :%

) 1
since x =[x]+{x} = 4{x} = 2[x] and [x]—{x} =3

1 1 3
after solving [x]=1 and {x} = By Sox=14+ 3757 1.5

X Y Xty 2x-1 X 2x-1 X+ X
8.(1.5) 4* -3 2=3 22 =4 +2 =3 243 2

2
1 1 1 1

oo g1

3 2x-3

— 2x-3 _ 3X_5 02X 3 _3 2 23 _ (\/§)2x—3 .

) ) 3 L
which holdsif 2x-3=0=>x = 3 The solution is Y5 (-

2

Chapter-7 : Permutations and Combinations

1. (374) Number of numbers with one digit =4 = 4

2. (90)

Number of numbers with two digits = 4 x 5 =20
Number of numbers with three digits =4 x5 x 5
=100
Number of numbers with four digits =2 X 5 x5 x5
=250
.. Total number of numbers =4 + 20 + 100 + 250
=374

Domain and codomain = {1, 2, 3, ..... 20}.
There are five multiple of 4 as 4, 8, 12, 16 and 20.
and there are 6 multiple of 3 as 3, 6,9, 12, 15, 18.

Since, whenever k is multiple of 4 then f{(k) is
multiple of 3 then total number of arrangement

=0C; x 51 = 6!
Remaining 15 elements can be arranged in 15! ways.
Since, for every input, there is an output
= function f (k) in onto

Total number of arrangement = 15! . 6!

= axb=15%x6=90
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3. (120) Collecting different labels of balls drawn = 10 x 9 x
8

-+ arrangement is not required.

*. the number of ways in which the balls can be
chosen is,

10><9><8_
Tflzo

4.(12) "C,x2="C, .°C, x 2 + 84
m(m—1)=4m + 84
m* —5m—84 =0
m* = 12m — Tm — 84 = 0
mm—12)+7 (m-12)=0
m=12, m=-17
sm>0

Som=12

5. (86,400) At first we have to accommodate those 5 animals in
cages which can not enter in 4 small cages, therefore
number of ways are 6PS. Now after accommodating 5
animals we left with 5 cages and 5 animals, therefore
number of ways are 5!. Hence required number of ways
=6P; % 51=86400.

6.(375) Required number of numbers =3 x 5x 5x 5=375

7. (99 Wehave2"-2=510
= 2"=512
= n=09.

8. (12)  Sincethe man can go in 4 ways and can back in 3 ways.
Therefore total number of ways are 4 x 3 = 12 ways.

Chapter-8 : Binomial Theorem

3
1—1¢°
1. (15) Consider the expression [:]

= (1- (1 -1)°

3-4
=(1-36+ 3112_118)(1+3t+7!t2

+3-4~5t3+3~4~5~6t4 +K°o)
3! 4!
. 3-4-5-6
Hence, the coefficient of t“:l-T
_3X4X5x6
S 4Ax3x2x1

2.(12.25) (x+10)*+ (x—10)

= 2 - 50
a,taxtaxt=+ax

3.

4.

6.

249

(10

™)

sa,taxtax’t=+a x>
=2(CpxP+*Cx* . 102 +2Cx* . 10*+ ...)
a,=2.°C,10%

a,=2>C,.10%

a, - SOCSO 1050

5049 49

2100 4 1225

(x+Vx® =10+ (x =V —1)°
=2[Cx*+°Cx* (X = 1) +°Cx* (x* ~ 1)
HC - 1)
=2[x%+ 15x7 — 15x* + 15x% - 30x° + 15x2 + x°—3x°
+3x3-1]
Hence, the sum of coefficients of even powers of
x=2[1—15+15+15-3—1]=24
.. fourth term is equal to 200.
3

T,=°c, x[”“’gw"] ¥12 | =200

4

3 1
= 205204108100 (4 _ o

1, 3
x4 2(1+logjox) _ 10

Taking log, on both sides and putting log, x = ¢

L, 3 Lo,

4 2(1+1) =>r+3t-4=0
=SP+4t—t-4=0=>t(t+4)-1(t+4)=0
=t=lort=-4
log, ,x=1=x=10
orlog x=—-4=x=10"

According to the question x> 1, .. x=10.
Given expression

[)C + (x3 _ 1)1/2]5 + [)C _ (x3 _ 1)1/2]5

{0+ Y (= )] = 207y 0+ 2
+AC x4yt L]}

— 2[x5 + 5C2 x3 {(x3 _ 1)1/2}2 + 5C4x{(x3 _ 1)1/2}4]

=2[x°+10x3 (3 — 1) + 5x(x> — 1)?]

=2[5x7 +10x5+x3 — 10x*— 10x3 + 5x],

which is a polynomial of degree 7.

(9) 2740 — 3120

3119 _ (4 _1)l19 Z 119, 4119 _ 119 4118
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+ “9C24“7 _ 119C34116 bt (-1
no3=4k-1
so3120=12k-3=12(k-1)+9
.. therequired remainder is 9.

7. @ -ot.="C_,p""g ! and ¢, ,="C.p
Now, tr — tr+l = nCr_lpn—rH'qr—l =nC. pn—r.qr
n! n—r+l _r-1 _ n! n—-r _r

—D(n—r+ 1) B P

I g P
n—r+1 q r

— P _ 1+ A ding 1 to both sides]
q r
- (n+1Dgq _ L
r(p+q)

2 3
1 1
8. (10) T;="C,(x)"2 (_Z_x) and T, ="C;(x)" [_Z_x) 3 @
But according to the condition,
—n(n—1)x3x2x1x8 1

=—=n=-10.
nn-Dn-2)x2x1x4 2

Chapter-9 : Sequence and Series

30
30
1. (52) S=X4 == [24,+29d]
i=1

15 15
T=.00i1) = 7[2a1 +28d]
i=1

Since, S-2T=75
=30a,+435d-30a,-420d=75
=d=5

Also, a,=27=a, +4d=27

=a, =7

Hence, a,,=a, +9d=T7+9x5=52

917 +2% +3%) 12017 +2% +3% +4%)
+

2.(7820) S=1+6+ 5
2 2 2 2 2
+15(1 +2°4+3°+4° +5 )+K
11
2 2 2 2 2 2
S:3 0] +6 1 +2 )+9 " +27+3 )+
3 5 7
2 2 2 2
12-(1 +29+3 +4 )+K

Now, n'" term of the series,

3 (P+2° +K +0%)
= Qn+1)
3nen(n+D)Q2n+1) _n’+n’
LT 62 1) 2

L n(r+D)Y  n(n+1)2n+1)
) > + 6

n(n+1)(n(n+1) +2n+1)
T4 2 3

Hence, sum of the series upto 15 terms is,

15x16 [15-16 31
Ss¥7 4 2 T3

31
=60 % 120+60X?

=7200+ 620
=7820

o 1 _qn+1 . 2101_((1_'_1)101
Cl-g 1-qg 7 2M%(_g)

NOW, IOIC‘1 + IOIC‘2 Sl + IOIC‘3 S2 + =+ IOIC S

101 100

1
(Ej (OIC,+=+11C )

1
_ E (IC, g+ OIC, P+ =+ 10C, ¢'")+ 101

1 1
= E (2" -1-101)- (E] ((1+g)r-1

~11C, q) +101

1
= —1_q [21—102—(1+¢)' +1+101¢g]+ 101

1
= 14 21014101 -(1+ )]+ 101

1
(E] 21— (1 +¢)"]=22T

Hence, by comparison o'%= 219

=>a=2
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. p_nS _
Proa +(p-d] 2 wP=2"=2
A 20
o 6b e 8. (1) Leus- 2k
J2a+(g-nd] 1 - (D Let, 5= &0k
20 +(p-1d _p = l+2.L2+3.i3+....+20.% ()
= 2a,+(g-d ¢ 2 2 2 2
1 1 1 1 1
a1+(p7_1)d , 5S=2—2+22—3++192%+20F ...(ll)
R N On subtracting equations (ii) by (i),
R
2 S 1 1 1 1 1
= — = —+—2+—3+....+T —2OT
; " 2 \2 22 2 2 22!
For =&, p=11,¢g=41 = % __°
a1 ay 41 1[1__1j
2 220 1 1 1
11 11 == 2 - N.—=1-—=-10.—=
k=41 521 20 520
4k - 2 2
5. (512) at=2 2
axarxar® xar® xar* x ar’ x ar® x ar’ x ar® E:I—II.L:S:2—11.L=2—£
= PO = () =29=512 ) 20 519 519
10 k 11
. 2km 2k7tj SN PR S L
sin——+1iCcos—— -
6. A3 kZl( 11 11 719 519
0 = -k=-11
. 2kn . . 2km =k=11
212 COST_lSIHT
k=1 Chapter-10 : Straight Lines
1o 2, 1o Zm,
i 11 =iy e 11 -1
2 & 420 4
1.  (1579) 3

27, 4,

1 1
=i|ll+e I e 11 4 11terms|—i
Adx+5y 20=0

11
2n _
1_( ,ﬁ) l—e 2mi
=1 ¢ -l =1 2n, |1 B N
27-;1_ ,ﬁi 3x 2y+6=0
11 l1-e
l—e 11
_ . . 2w 3x, +6
=ix0—i [ e =1] (xl,l—)
=_j _i3 2

Then, for smallest natural number &, *=3 = k=3

7. (2) Theproductis p_ pl/4,2/8,3/16 Since, AH is perpendicular to BC

_pl/4+2/8+43/16+.........00 Hence, m . m, =1
Nowlet -1 2,3, o .. ey 20-4x,
47816 5 3
Lo 1.2 x,—1 2 =-1
—S=—4—+.0
2778 16 @
Subtracting (2) from (1)
15—-4x, 2
lS—l+l+L+ 0 S —1) 2
=  SS=gtgtete (-1~ 3
45-12x,=-10x,+ 10
S PO V2 S B o
2 1-1/2 2
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2. (5

3. (1.41)

35
2x,=35 :>x2:7

= A(E,—lo)
2

Since, BH is perpendicular to CA.

X =_
Hence, m,, xm_, =-1

3x
x -1 5)=-1

(3x; +4) o
2(x; —1)

=33
=6x,+8=5x -5=>x=-13= —13,7

= Equation of line 4B is
—EHO
2 (x_ﬁ)

y+10=| _13-35 2

455
=61y -610=—13x+ =~

=-122y—1220=-26x+455
=26x—122y—-1675=0
Equation of third side is 26x — 122y - 1675=0
=ax+by+c=26x—122y—-1675
a=26,b=-122,c=-1675
Satb—c=26+(-122)—(-1675)

=1579

- In a rectangle ABCD, the diagonals are equal
Therefore, AC = BD

Now length of BD= /3% +4% =5

= AC=5.
Centroid of the triangle is,

A (6,0)
6+0+6 0+6+6
" ( 33 j
" centroid G(4, 4) J36 7
By calculating length of
AB, BCand AC,

we find that, AdBCisright ¢ ¢ B (0.6
angled triangle 0 V36 0
", circumcentre is mid point of hypotenuse = (3, 3)
Hence, distance between centroid (4, 4) and
circumcentre (3, 3) s,

= J@4-3)2+(4-37 =\2.-141

s R
x—p+3=0 M2, 4)
P0,3)x+y=3 Y

Snce x—y+3=0and x+y=3 are perpendicular lines
and intersection pointof x—y+3=0andx+y=31is
P(0,3).
= M is mid-point of PR = R(4, 5)
Let S(x,, x, +3) and Q(x,, 3—x,)
M is mid-point of SO
=>x +x,=4,x +3+3-x,=8
=>x=3,x,=1
Then, the vertex Dis (3, 6).
=(a,b)=3,6) =>a=3,b=6
Latb=3+6=9
Equation of bisectors of second pair of straight lines
is,
qx2 +2xy — qy2 =0 .. (D
It must be identical to the first pair
x2—2pxy—y2=0 ........ 2
from (1) and (2)
9_2 2 | mpgt3=—1+3=2
1 -2p -1
Since, in parallelogram mid points of both diagonals
coinsides.
. .. mid-point of AD = mid-point of BC

C(2,5) D
()C1 ,,"1)

A B
(1,2) (3,4)

(x1+1 y1+2)_(3+2 4+5)
272 ) L272
S, y)=@7)

Then, equation of 4D is,

2-7
y_77 1-4 (x_4)

y=17= é(x—4)
3
3y—-21=5x-20
Sx-3y+1=0
- Equation of diagonal ADis ax+ by +c=0
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Thenax+by+c=5x-3y+1
=a=5b=-3,c=1
Hence,a+b+c=5-3+1=3

(0) 3x+4y=0 is one of the lines of the pair

3
6x> —xy+4cy> =0, Put y=—ZX,
2
we get 6x2+§x2+4c(—§ j -0
4 4

:6+%+%=0:>c:—3:>c+3:0

@4 - (hk),(1,2)and (- 3,4) are collinear

h k1
1 2 1|=0=>-2h—-4k+10=0
-3 4 1
=h+2k=5 (1)
C4-2 1 _,
Now, My =——=—==>my, = [ L L L]
By the given points (%, k) and (4, 3),
k-3 k-3
=—— o ——=2=k-3=21-8
" T aT
2h—k=5 (i)
From (i) and (ii)
k+h=1+3=4

Chapter-11 : Conic Sections

4.2

§) <t

Consider equation of hyperbola

2 yz
7y
** (4, 2) lies on hyperbola
16 4
4 p?
e
3

2.2 .,
Va3
2. (5 Given straight line,
5x-2y+6=0 ()
For the point of intersection of the line (i) with y-axis,
weput x=0
we gety =3
Hence, 0= (0, 3)
Given eqn of circle is
42 +6x+6y-2=0 (i)
PQ:\/O+(3)2 +6x0+6x3-2 =/9+16=5
y
B(9, 6)
(2, 21)
3.(31.25) x'« o >x
A4,-4)
'l
y
Let the coordinates of C'is (£, 21).
Since, area of AACB

For

maximum area, = 3

125 .
Hence, maximum area = 7 =31.25sq. units

4. (25)

Two circles x> +y% —2x—2y—~7=0

and x2+y2 +4x+2y+ k=0

*.- circles cut orthogonally,

L 2ggy )T e

22+ (1) =-T+k=2(-3)=-T+k
=>-6+T7=k=k=1

Now, equation of common chord is

N —S2=()c2 +32-2x-2y-17)

(i)

[Here, £ (0,3)]

(1)

— (P +y?+4x+2y+1)=0

=-6x—4y-8=0 = 6x+4y+8=0
=3x+2y+4=0

(i)

Length of perpendicular from the centre C, (-2, 1) of

circle (ii) upon the common chord (iii) is
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3(=2)+2(-1)+4 —-6-2+4 -4 8. (O y=-4G-a)
C,M = = =
Jorcer s VB
Radius of circle (ii),

C,P=a+1-1=+4=2

So, the length of the common chord is given by

PQ=2PM= 2,/(C,P)* - (C,M)? >
_ 2\/4_§:2\/52—16 12
13 13 13
m
= m=12 andn=13
N f X
Hence,m+n=12+13=25 Area= 5(4a)(a2)
5. (6) Letintersection points be P(x ,y )and Q(x,, y,) 3
The given equations =2a
1 3 —
=4y () Since 2a ;250
x—2y+442=0 -(2) = 4=
Useeqn. (1) in eqn. (2) Chapter-13 : Limits and Derivatives
2
x_\/zx_+4,\/520 1 (1) 111’1’1 ;CCOt4x
4 * W x50 sin? x.cot? 2x
J2x? —4x-164/2=0

. x.tan® 2x
lim —
x—=0 sin”~ x.tan4x

X, +x,=242,xx,=-16,(x,—x,}=8+64=72
Since, points P and Q both satisfy the equations (2), then

2 2
_*/EJ’1+4\/§:0 lim .x ' tan 2x . 4x i o
x—0\ sin x 2x tandx ) 22
cot® x(l— tan}x)
cot” x

(xz_xl): \/E(JQ -n= (xz_xl)Zzz(yz_yl)z

cot3 x—tanx

2. 8 lim——F——=lm .
PO=\J(x, — 3, + (3, - 1) . Cos(x +Z) ik cos(x+m/4)
2
_\/(xz -x)° +—(X2 2)’1) 3 l (1 tan* x)
tan xcos(x+m/4)
=|x; — x| i =6v2x [ 63 Mim 1+ tan’ x)(1—tan x)(1 + tan x)
T of cosx—sinx
Then, length of chord = 6./3. 4 2
na3=63=0a=6 ~ lim (1+ tan” x)(1+ tan x)(cos x —sin x)
6. (5) Clearlythe point(1,2)isthe centre of the given circle x—% sin® x ((cosx —sin x
and infinite tangents can only be drawn on a point circle. cos® x V2
Hence the radius should be 0.
O
N ey == 1 8
AN +2°-A=0=A=5 Er—wary
(V2)(v2)
-8 -12 4
7. O a=|—|-|/—=|=—F sin® x
Ji+1| | J1+1] 2 3«
4 “@ x—)O\/— V1+cosx
Length of latus rectum =4a= 4 x — = 84/2.
2 _ lim s1n X [9}
- 0

x—0
=a2=8J2=a=8 \/5—,/2cos =
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.2 .
sin” x s1n2x

= lim = lim

x—>0\/§|:1 - cosﬂ 209 /2 sin’ %

= a2=42 =a=4

2tan 2x 3

- 1
©0.5) lim 02X X ) o2x (271 1
x—03X —sinX x—0 3_SInX 3-1 2

X

. fQh+2+h*) - f(2 0
5. (3 LetL= lim S 3 )=/ {—form}
h=>0 f(h—h"+1)- f(1)
Applying L Hopital's rule, we get
I lim F'Qh+2+h*).(2+2h)
h=>0  f'(h—h? +1).(1—-2h)
f22 6x2
.1 4x1

. n
6. (1) Xgrfrtl/z{xtan X _[Ej sec x}

. Xsinx T
=lm|————
T
X7 COSX  2C0SX

te

. 2xsinX — 1
= lim ———

x—n/2  2c0SX

. [25inx+2xcosx]

= lim - =—
x—n/2 —2sIn X

=>-a=-1
=a=1

FG) =N 4425+(x—1)—104x—1
—x—14(5=Vx=1)? =vx=1+|5-/x-1] =5

[ vVx—1<5 for 1<x<26]

7. (0)

S'(x)=0
8. (0) Given: f(x)=|x—1|+]|x-3]
Atx=2,|x—1]=x-1
and [x-3|=-x+3 = f(x) =x -1-x+3=2
which is a constant function = /"' (2)=0

Chapter-15 : Statistics

o
1. (20) Variance = o> ZT’—()C)2

[By L-Hospital's rule]

®)

(507.5) . %

> X2
=18 :%—(150)2

= T x=90+112590 =112590
Then, variance of the height of six students

112590 +(156) _(750+156j2

2 6 6
=22821-22801
=20

Variance is given by,
2
14, (18
o’ = _in - _in
iz iz

o’ =

S | =

1 s .
A-—B (1)
n
Here, A lez =and B :in

i=1 i=1

i(xi +1)2 =9y

i=1

=A+n+2B=91 14+ 2B=28n (i)
2= = 5,

i=1
=A+n-2B=5n14-2B=4n ..(iii)
From (ii) and (iii),
A=6n,B=n

1 1
= 5 :—><6n——2><n2=6—1=5
n n

=0=5
= Ja=5 =a=5

5
Yx o s
il X =10x5=50

i=1

6
> Xi=50_50=0

i=1

2%

2
i=1 _102:3:9
5 (10)

5
— Y x} =545
i=1

Then,

6 5
= D% =X +(=50)°
i=1 i=1
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=545 + (-50)% = 3045

6 2

2%

i=l
6

6
2

4 3045
Variance = % — =

-0=507.5

(65) Total student =100;
for 70 students total marks =75 X 70=15250

= Total marks of girls=7200-5250
=1950

1950
Average of girls= —— = 65
30
(24) Mode + 2Mean = 3 Median
= Mode+2 x21=3x%x22
= Mode=66-42=24

) _2dr

1 ox=
n

mean). Since 4 and B both have 100 consecutive
integers, therefore both have same standard devia-

(Here deviations are taken from the

tion and hence the variance. - Q =1
Ve
(As > d7 is same in both the cases)
(78) > x=170, x* = 2830 increasein ) x=10, then
D x'=170+10=180
Increase in Z x> =900 -400 =500 then

> x'2 =2830+500 = 3330

: v o (1)
Variance =;Zx - —Zx

n

2
:LXSSSO— i><180 =222-144=78.
15 15

(15) - Q.. =%><M.D. =%><12 =10

AlsoS.D. :%x 0.D. =%><10:>S.D. =15.

Chapter-16: Probability — I

1.(0.1) Three vertices out of 6 can be chosen in 6C3 ways.

So, total ways = 6C3 =20

2. (0.8)

3.(0.8)

4. (3

5. 1)

Only two equilateral triangles can be formed A AEC
and A BFD.
So, favourable ways = 2.

_2_1_01
20 10

Here, two numbers are selected from {1, 2, 3,4, 5, 6}
= n(S) =6 x 5 (without replacement)

n(E) =6 x 4 (as for the minimum of the two is not more
than 4)

.. required probabili

n(E) 24 4
.. required probability= ——~= —=—=
AP R (s) 30 s
Total no. of arrangements of the letters of the word

!
UNIVERSITY is %

No. of arrangements when both I's are together = 9!
So. the no. of ways in which 2 I’s do not together

_10

2!

.. Required probability
10!

0
o 10912
St o

2!

10x91-9121 91[10-2]

10! 10 x 9!
0 5

Let each of the friend have x daughters. Then the
probability that all the tickets go to daughters of A is
X C3
2x C3
C
. 3 = i =x=3
2x C3 20

n(4)=1{4,5,6},n(B)=1{1,2,3,4} and n(4 " B)= {4}
. P(AUB)=P(4)+P(B) — P(4 N B)
4 1

3
= _ 4+ _—_=
6 6 6

6. (0.40)Let 5 horses are H , H,, H,, H, and H.. Selected pair of

horses will be one of the 10 pairs (i.e.; >C,): H, H,, H,
H,, H, H,, H, Hy, H,H,, H, H,, H, Hy, H, H,, H, H, and

H, Ha.
Any horse can win the race in 4 ways.
For example : Horses H, win the race in 4 ways H, H,,

H,H,, H,H, and H,H..

=0.40

o

4
Hence required probability = 10 =
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7. (60) P(4 U B)=P(4)+P(B)-P(4 N B);

3 1
= 4 T1=PC4)TPB) -7

2 2

= 1=1-=+PB)= PB)=7;
3 3

Now, (A~ B)=P(B)-P(ANB)

2 1 5 5 a
_2 2 2 2 ssh=12
3 T 2o p b

Laxb=5%x12=60

8. (55000) Out of 1000 pages, * 3~ 1C3 _1 = 55 pages are such
that sum of digits of page number is 9.

55
.. required probability= ——
anreap Y= 1000

Chapter-17 : Relations and Functions — II

1.  (14) Ifset 4 has m elements and set B has n elements then
number of onto functions from 4 to B is

n
D (=" "C, ™ where 1<n<m
r=1
Here £=1{1,2,3,4}, F={1,2}; m=4,n=2

.. no. of onto functions from E to F

2
=D TG00 - 1) 2¢, + 2C, )

r=1

=—2+16=14

2. (7 Risreflexiveifit contains (1,1),(2,2),(3,3)

'.'(1,2) eR,(2,3) eR

-+ Ris symmetricif(2,1) ,(3,2) €R.

Now,

R={11),(2,2),(3,3),(2,1),(3,2),(2,3),(1,2)}

R will be transitive if (3,1), (1, 3) €R.

Thus, R becomes an equivalence relation by adding
(1,1)(2,2)3,3)(2,1)(3,2)(1,3) 3.1).

Hence, the total number of ordered pairs is 7.

3. (24) The total number of injective functions from a set 4

containing 3 elements to a set B containing 4 elements
is equal to the total number of arrangement of 4 by
taking 3 ata timei.e., 4P3 =24,

o on-) ofe ]
a“dg"f(‘i) - H‘m =g @ =[1/4]=0

required value=1+0=1
5. (1) Given that,

te

f(x) =sin® x+sin’ (x+%j +cosxcos(x+§j
1 . . 2 T T
=—|2sin” x +2sin (x+—]+2cosxcos(x+—]
2 3 3
1 2
=— 1—cos2x+1—cos(2x+—n]+cos(2x+£]+cos(£]
2 3 3 3

=l 1+1+l—cos2x+cos(2x+£j —cos(2x+2—7zj
2| 2 3 3

= é—cos2x+20052x><l
2 2

FN NN

1|5
=—|——cos2x+cos2x | =
212

Now, (g0f) (x) = g((x)) = g@ =

6. (23) () =((hof)og)(x)
4’@ = ’{f (g (%D] = h(f(3) =h(3"")
- :ﬁré(m—zﬁ) — o2=—(f3+2)
=—tan 15°—tan(180°—15°)—tan[ﬂ_%j :tan%
Now, tan%:tan%
= p=1l,¢g=12
Hence,p+g=11+12=23
7. M) f)=-x%-1 (given)
x+1
a(%j
ox x+1
f[f(X)]=f[x+J= ax
x+1
o’x
o xsl o’x B )
a 0Lx+(x+l)_((x+l)x+l_x (given)
x+1

(a+1)x*+(1-a?)x=0
= a+1=0&(1-0?)=0
= oa=-1l&a=%1
o>0
a=1

@

) Given f(x)=x2+1
Let f1(17)=x = f(x)=17
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P

=x?+1=17 = x = +4
Similarly, f-'(-3)=x gives

x2+l=3=x>=-4 (not possible)
x=+4or—4

CETQT) HE (3) =4+4=38

Chapter-18 : Inverse Trigonometric Functions

1. (40)

2. (210) Let tan~'

19 n
cot Z:cot_1 1+ ZZp

n=l p=1

—cot(Zcot N1+ n( n+l))}
- O (n+D)=n
=cot (”z_‘itan (—1+ (n+l)nD
{cot1 x=tan" (l) :for x > O}
x

9
—cot(lz:(tanl(n +1)—tan™" n))

n=1

= cot(tanf1 20 — tan! 1)

— cot| tan™! (&)
1+20x1
1(19) _ (21) 21
=cot| tan | — | |=cotcot™ —
21 19 19

m 21

v—=—=om=21,n=19
n 19

" m+n=21+19=40

= o and tan " 2\/5 =B

b-)l»—t

.. sin (2 tan ! %) + cos(tan -l Zﬁ) =sin2o +cos 3

2tan o 1

2x1/3 1 14

p

q

3. (133)

+
2
1+tan” o \/l+tan2[3

= + —
1+1/9 J1+8 15

14
E:> p=14,q=15; .. pg=14x15=210

RSeS| 1. T
»sin” x+cos x-E

4.

5.

.1 3
Put = sm 1(—):9 = sinezi
4x 4x

:>cos9=\jl—sin26 = /l— 92
16x

= 0= cos{
4x

3x 4x

2 A1ex*-9
TS ———————=>x =

64+81
9x16

_4 [145
144

=>p=14549=12
Then, p — g =145 -12 =133

()

-1

. - . 3n
We have sin™' x+sin™" y +sin z=7 and

.- T . . .
sin”! x < 5 it is possible only when

-1 T
sin x=5:x=1

1

sin”! —£: =1: sinfz—Ezz—l
y 2 y b 2

100 . _100 3
ty o1, Tor 101

(56)

_ B3 1B ( -1 o)
f(oc,B)-;cosec (ztan ) 5 —sec? than BJ

(03

,Ioc2+[32 B a’+p> o
0 ¢
a B
Let tan”! (g) —0 and tan™' [%\J =¢
B @ o
f(a,p)= 251112 2c0s? (I) 1—cos® 1+cosd
2
= B’ + @
T« P
\/(xz + [32 \/(12 + [32
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- [2 a2 B3 o’ 5 cos® sin® || cos® sinB
SNep o2 + p2 —(x+ ,(x2+[32+[3 B"=| _sin0 cos || —sin® cos®
_[33(\/0(2 +p2+a| o (a2 +p? —B)
7 &

] :>B3—{
_ a2 +p? 5\/a2+ﬁ2+a\/o¢2+52}

f(o, B)= (o +p?) (a+P) = A40=
Now, a.+B=4ando =1

[, B)=((c+ B)*~20B)) (. +B)

5 { cos20 sin 29}

—sin20 cos20

_ /(12+l32

cos30 sin30
—sin30 cos36

s cos(500)  sin(500)
B =] _sin(508)  cos(500)

=(16-2)(4)=56 V3o
) b
6. (0) cos’ c0s 7 |+ sin [ sin % (A x = Ly :{a d}
' 3 3 °=n |1 3| Le
2 2
=cos” ! {cos[%t —EH +sin”! {sin[%t—fﬂ
3 3 R
cos| — |=cos| 4n+— |=cos— =—
-1 T T T 6 6 2
=cos cosg +sin"" | sin -3
Then, a + b+ c - :£+l—l—£=0
:L(_Ejzo 2 2 2 2
3 3
4 2
7. @ cos cos‘l[_—lj +sin'1[_—lj —cosZ o0 2. (5 Giventhat 10B=|-5 0 «
7 7 2 _
1 2 3
{.‘coslx+sin1x:§} 4 2 2
=>B=—|-5 0
8. (0.5) Given:4sin!x+cosix=n 10 1 5 Z
We know sin~' x +cos ™' x = — ) -1
2 Alsosince, B=A" = AB=1
-1 + -1 + —1 — _
So,3sin"x+sin"'x+cos x=T 11_11422100
= 3sin'x=n-2=2 o gnlx=" —~ —|2 1 =3||-5 0 al|=[0 1 0
2 2 6 10
1 1 1 1 -2 3 0 0 1
.o 1 L
= xXx=sm—=— ~
6 2 100 s—a) 100
Chapter-19: Matrices = T 0 10 -5+a|=|0 1 0
10 0 S5+a 0 01
cos® —sinB o dl=1
L O 4=1G10  coso B N bl R
10
+cos® —sin0] cos® sin® a b clla d g
WA= 1 6ine +cosb| ~ [-sind cosd d e f|lb e h
3. (198)
) g h iflc f i
B cos® sin® | S cdi Ll
=47 = _gno cosd| um of diagonal elements,

A+ td gt +i2=5
Case —I: Five (1's) and four (0's)
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°C5=126 cos2a  —sin2a
Case —II: One (2) and one (1) - { 5 ) }
sin2a  cos2a
°C,=21=T72
.. Total = 198 cos4o  —sin4o
Similarly,A“:A2 AP=1 .
1 0 olf1 o0 o 1 00 sin4o.  cos4a
4. (10) P=[3 1 0|3 1 0f=[6 1 0 5, |c0s32a —sin32a| [0 -1
9 3 1j9 3 1 27 6 1 and so on 4™ = sin3200  cos32a | |1 0
"1 0 0l[1 0 o 1 0 0 Then sin 32a = | and cos 32a = 0
=P=16 10/)6 1 0|=/12 1 0 32(1:I1TC+(—1)H£and32(1:2n7't+£
127 6 1|27 6 1] [90 12 1 2 2
-~ _ nm " nm T
1 o oll1 0 o 1 0 0 a:3—2+(—)aanda:E+awhereneZ
= p =12 1 O(=| 15 1 1t .
190 12 1|9 3 1] [135 15 1 Putn =0, 0= =0
Q—PSZI3 i {1
Then, the value of ais —g =7 = k=6
2 00 26 of
Q:I3+P5: 5 2 0 1 2 3 x
13515 2 8.(125 [1 x 1]o 5 1| 1|=0
Gy +ay _ 15+135_ 2]-2
43 15 X
x 1 = [l 2+5x+3 3+x+2] 1 |=0
5.0 A=, 5
x 11x 1 24l x =>x+Q2+5%+3)+(-2)3+x+2)=0
2_ =
= A L O}L 0} X1 5
=>x =
“» A2 is the unit matrix => x>+ 1=1=x=0 4
X Hx+2=2, . q
Chapter-20 : Determinants
1 2
6. (20)  Given, f(x)=x%>+4x—5Iand A—{ 4 _3} 1. (3) Since the system of linear equations are
+y+z=2 (1
fIA)= A2 +4A 5] TryTe M
2x+3y+2z=5 (2
1 21 2 9 4 2
2 _ 2x+3y+@-1)z=a+1 ..(3)
N"W’AL —3}{4 —3}{—8 17}
11 1
1 2 4 8
4A= 4 - 23 2
{4 —3} {16 —12} Now, A = ,
2 3 a -1
dsl=35 bo _|? 0
an =20 1710 s 1 1 1
A_2 32
9 4[4 8 50 8 4 :*0023
= - = a -
== 8 17|16 -12]7 [0 5|7 [8 0 .
. Sum of all elements of f(A) =8 + 4+ 8+ 0=20 , (Applying Ry = R; —R,)
=a -3
cosa —sina s
7. ©6) A=|_. When, A=0=d>-3=0=|a|=3
sina  cosa

If > = 3, then plane represented by eqn (2) and eqn
e {cosa —sina} {cosa —sin oc} (3) are parallel.
sima - cosa || sina  cosa Hence, the given system of equation is inconsistent

for a° = 3.
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5 Sa
0O 0 5

o
2. (0.2 GivenA—{O a Sal and |42 |=25

3.

@

©)

()

5 5 o |5 S a
LA2=10 a Soll0 o Sa
0O 0 50 0 5

Sa+2502 + 50

5a% +250
25

25 250+ 50>
=10 0L2
0 0

|42 |=25 (2502)

1
" 25=25 (250°) = la|=7

Since, the system of linear equations has, non-trivial

solution then determinant of coefficient matrix = 0

sin30 cos20 2

. 1 3 7 _ 6. (1.5)
1.e., =0
-1 4 7
sin360(21-28) —cos26(7+7)+2 (4+3)=0
sin30 + 2co0s20 —2 =0
3sin® — 4sin’0 + 2 — 4sin’0 —2 =0
4sin®0 + 4sin’0 — 3sind = 0

sin® (4sin’0 + 4sin® — 3) = 0

sin® (4sin’0 + 6sind — 2sinB — 3) = 0

sin® [2sin® (2sin® — 1) + 3 (2sin6 — 1)] =0
sin® (2sin® — 1) (2sin® + 3) =0

1 . 3
i = i =— o sin@ #——
sin 0 = 0, sin 6 5 ( 2)
7. (0.5)
g 5T
6" 6
Hence, for two values of 0, system of equations has
non-trivial solution
1 o o
A=l ®" 2n 1
2n 1 i~
_ 1(m3n _1)_0);1 (w2n _w2n)+w2n (wn _0)411)
_ 0)3;1 _1_O+0)3n _0)6;1
=1-14+1-1=0[ v 0¥ =1]
Applying, C; — C; + C, +C3 we get 8. (0
1+(a2 +b% +c? +2)x (1+b2)x (1+cz)x
fO={1+@®+b*> +2+x  1+b°x  (1+c%x)

1+(a2 +b° +c2+2)x (1+b2)x 1+%x

1 (1+b%)x (1+c)x
|1 1+6% (l+czx)
1 (1+b%)x  1+c%x
[As given that a>+ b? + ¢> =-2]
Lat+bp?+e? +2=0
Applying Rf > R —Ry, Ry > Ry — Ry

0 x-1 0
s fx)=10  1-x x-1
1 (1+bH)x 1+%x
f@)= (=17
Hence, degree of polynomial f(x) =2.
2 b 1
b b*+1 b
Al =
1 b 2
=20 +2 - b} - b2b-b)+ 1(b* - b* - 1)
=20*+4-b - 1=p+3
M _ .3
b
3 1
b+ =
by b3)2:b+3>2 3
2 ‘( b b V3
. %226

A|

Minimum value of % is 2\/§ =2x1.73=3.46

If the system of equations has non-trivial solutions,

then the determinant of coefficient matrix is zero

1 —¢ —-c
c -1 c|_ 0
c ¢ -1

(1 —cz)Jrc(—c—cz)—c(c2 +c)=0
Q1+e)(1-c)=2(1+¢)=0
Q+e)(1-c-2cH=0

(1+¢(1-20)=0

c=—-1or 3 |

Hence, the greatest value of ¢ is — for which the
system of linear equations has non-trivial solution.
Ay, Ay, A3,y arein G.P.

1

. Using g = ar" ,we get the given determinant,

as
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log ar™! logar”  log a1 »=sinx

3 4

logar™? logar™3 logar™

5 7

logar™> logar"™® logar™

Operating C5 —C, and G, — C; and using
m

logm —logn = log— we get
n

1

logar"™ logr logr
=|logar™? logr logr y=cosx
| n+s 1 n ©
ogar ogr ogr .+ flix) is not differentiable at x = 17
= 0 (two columns being identical)
n
Chapter-21 : Continuity and Differentiability = {_T’ Z}

1. (3) Consider the function 5. (6) f(m/2)=3.Sincef(x) is continuous at x =7/2

f(x):max{—IXI,—\ll—xz} = lim [kcosxj:fﬁg)

x—om/2\ T—2X
Now, the graph of the function k

, =>—-=3=k=6
¥ 2

6. (1) lim (cosx)l/x =k = lim llog(cosx) =logk
x—0 x—=>0Xx
x = 1imllim logcos x =logk
x—=>0 X x>0

.1
= lim—x0=log, k= k=1.
x—0X

7. (0.5) Since, f(x) is continuous, then

lim f(x)=/f Gj

From the graph, it is clear that f{x) is not differentiable

1 1
atx=0, NG 4
. «/Ecos -1
Then, K=~ 0. = lim S5 =k
’ V272 T cotx—1

Hence, K has exactly three elements. .
Y Now by L- Hospital’s rule

. 1+h) - f(1
2. (5) f'(l) = lim M; [ 1 J
h—0 h . 2| —=
As function is differentiable so it is continuous as it is lim \/E;mzx k= —“/g k= k= 1
. +h) x_)g cosec”x (v2) 2
given that lim h =5andhencef(1)=0
h=0 8. (@ (x*-3x+2)=(x-1)(x-2)=+ve, whenx <1 or
, . f(+h) x>2=-ve,when [ <x <2
Hence, /(1) = hl in 0o h =3 Alsocos | x |=cosx [~ cos(—x) = cosx]

 f(@g' @) - g(@)f (%)
1 =4
O T oW

) ~(x? =1)(x* =3x+2)+cosx,1 <x <2
X)=
(x2 —1)(x2 —-3x+2)+cosx,x>2

By L Hospital rul
(By L’ Hospital rule) Evidently f(x) is not differentiable at x =2
kg™ -k ['(x) _, asL.H.D.#RHD.

m Sk=4.
x—»a  g'(x)-f'(%)

4. (2) f(x)=min{sinx, cosx}
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Chapter-22: Application of Derivatives

(2)

M
W+r=3=9
Volume of cone
I 5
V= —mrh
3
From (1) and (2),
1
= V= 5n(9—hz)h

dv

(1)

-2

1
= V= %n(9h—h3) = —=§n(9—3h2)

dh

For maxima/minima,
dv 1 2
—= —n(9-3h")=0
= 0= 3 ( )

> h=+f3=>h=3
2

da’v 1
Now; dh_z :gﬂ(—ﬁh) —_2nh =-23n

2
Here, (d—fj <0
dh at h:«/g

Then, 2 = /3 is point of maxima

Hence, the required maximum volume is,

1
V:§7t(9—3)\/§ =231 m?
= k3n=23n = k =2

2

-2
(1) - Slope of the tangent = al Y
x
Cdy x* =2y

dx x

dy 2

—+—y=

dx xy *

IF = ej?' — p2nx _ 2

Solution of equation
V- X = _[x-xzdx
4

2 X
xy=—+C
YTy

*. curve passes through point (1, —2)

(-c h>0)

@

()

M= Lic
4
-9

:>C:T

Then, equation of curve

S

4 4y?
Since, above curve satisfies the point.

Hence, the curve passes through (\/5, 0).
= 3a=x/§ =a=1

Let radius of base and height of cylinder be r and
h respectively.

2 .
Srr+—=9
1 (@)

Now, volume of cylinder, V' = wh
Substitute the value of r* from equation (i),

» n
y= Th|9— V= 9th——h
4 = T 4

Differentiating w.r.t. A,
dv

—=9n —inhz
dh

For maxima/minima,

dv
dh70:>hf\/§

d*v

J L3y
an dh2 >

2
(—d [2/] <0
dh” )12

= Volume is maximum when } = 2J§

= mf3=2V3 = m =2

x 2 1 |
—+— isofthe form ¥+ where y+—2>2 and
2 x y y

equality holds for y =1

. . X .
.. Min value of function occurs at 3= lie,
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atx=2 = |f'x)|=0

() - flx) is a constant function.
Given f[0)=1 = fix)=1
Hence, the integral

5. (3.5) Givencurve y* = px’ +¢
Differentiate with respect to x,

2
dy_ 2 :}Q =3_P X 1 ) 1 |
2y.a—3px & 2|y J'f (x)dx:fldxz[x]ozl
0 0
Q =3—p><i:2p T 3 /2
dxlpz 2 3 2. @ 1= I|COSX| dx =2 I cos® x dx
For given line, slope of tangent = 4 0 0
S2p=4=p=2 2™
From equation (i), 9=2x8+¢g = g =-7 4 -([ (3cos x +cos 3x)dx
7 [ cos 36 = 4cos’ O — 3cos 0]
Hence, | — |=—
Pl 2 1 sin3x ]"?
vy =8 =3)y = =8 == — : 0
6. @ y y dx dx 3y (1) | | .
B e .
12x° dy 24 )
Also, y? =12-—-=2y & =% 2\ 33
a dx a k4
dy -12 = 3=3
S22 (i) 33
dx a’y =>k=4
X 1
. —12x 8 2 2
( 2 J(_sz_l [ Intersectatrightangles] 3. (2) ff(f)df: x +If S ()t
a’y )\ 3y 0 x
=a’y’=32x=a’=4 [ y* =8x] :>f(x):2x—x2f(x)
= 4901~ 497 = % 9.8 1490 = fx) = =
7. (12250) s = : i .
=0=490-9.8t =1 =50 2(1-x%)
= f'(x) =
5§ =490x 50-4.9(50)" =12250 1+
8. (12) Let f(x)=4e™ +9¢ " Then,
_ 1
s f(x) =86 —18e7" 2[1-=
e 3 s 6
Put f'(x)=0=>8¢"" ~18¢ " =0 f(112) = (1 1)2 2725 25
e =3/2=x=log(3/2)" 4
Again f"(x)=16¢> +36¢7 >0 I
2 2(10g(3/2)1/2) —2(10g(3/2)1/2) 5625
Now f(log(3/2) )=4e +9e 24 24
- F3
3 2
:4x5+9x§=6+6=12 => k=2
Hence, minimum value =12. m/4 " )
4. (1) I+l = [ tan"x(1+tan” x)dx
Chapter-23 : Integrals 0
. () -~f:R>R n/4 nl T4
and [flx) - )| <2 - e - y>? = [ tan"x sec?x dx = {ta“ 11
n+
- S (x) f(y)gzm 0
x=y _1=-0 1
_ n+l n+l
lim S-S ) <lim2x-y
x—y xX—y x—y
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In+ln+2__1:> lim n[l+1 ,]
n n—>o0
= lim n—— = lim —— = lim
n—oo n+l n—oon+1

e n(l+l)
n

5. (0.2) lim 5
n—>0 n
D G5 . S +n
— lim 5
n—0 n
4 3
_lim L ¥ (ij ~lim L. lim 1(1j
n—o N r=1\n n—o N n—o0 N \N
ST 1
Ix dx—nlgr;;xj.x dx—{ :lo =3 =02
6. (0.5 leen fis a function and
k
h= [ e rLe(-x)]ax
j fx
k
Now, /, = jxf[x(l—x)}dx )
P 1-k
I (1=x) f[(1=x)x]dx (i)

Using Property I f
Addlng (1) and (11)
x)} dx=1,

7. (0)

—x)
=-[f(x)+ (0] g(x)
=—F(x)

~. F(x) is an odd function.

Using the property I f(x)dx=0,

iff(—x)=f(x),vx;;get120
dx

8 (1 Let | d —=

B+x0)3

2

x (1+x7%)3

dx —jfa+b x) dx

2. (0.5)

Putl+x°=F=—6"dc=32dt
dx [ 1)2

- —=|—=|fdt
x’ 2

2
dt 1
Now, /= [|-=|— = —=¢+C
o I[ jtz 2
1
1 : 1(1+x%)3
= _Z+x )3 +c = L0+X)
2 2 42

+C

1
1 I
= ——3x(l+x6)3 +C

2x
1
Hence, f (x) = —g
—-C_ -l
2x ?
=C=1

Chapter-24 : Application of Integrals

(0, _5)

Vy
2

[J Curveis givenas:y=x" —1

dy (dJ’j _
D _» Dl =4
= 7 (2,3)

equation of tangent at (2, 3)
y-3)=4(x-2)=>y=4x-5
butx=0=y=-5

Here the curve cuts Y—axis

.. required area

3 3
1
- Z.[(y+5)dy—.|.\/y+ldy
-1

-5

2

3
o -2 TP
{2 +5yL oL

1
42
32 16 8

= T_?_E Sq-units.

+15—§+25} 2[432 _ )
2 3

2
a“ a b
f(x)dx =—+—sina+—cosa
Wehave,.([ (x) S >
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2 2 2
3. 2)GivenAd={(x,y):0<y<xjx|+land-1<x<1}
(1,2)
L) x\(o’ Dy
//‘fd

5. 1.54)

n 1 1
Puta—E;f[—j—E—i-——E——
2 2 2

Differentiating w.r.t. a, we get

1
fla)=a+ By (sina+acosa)— % sin a

(715 O)

*. Area of shaded region

- fl (= + D+ j; (2 +1)dx
3 0 3 1
X X

= [——+xj +(—+xj
3 -1 3 0

= —(%— )+G+1)—(0+0)

B(2,5)

0, 1)

3
A(<:0)
D4

The equation of parabo la X = y—1
The equation of tangent at (2, 5) to parabola is

34
y-5= dx 2.5) (x—Z)

6.

7.

8.

()

(7.5)

y=5=4(x-2)
dx—-y=13

Then, the required area

2
4G +1)~(4x-3)} dx — Area of AAOD
0

¢ 1.3
= I(x2—4x+4) dx — —X=X3
0 2 4

3R

{(x—@} oy
3], 8 24

Given |x|+|y|=1= tx*ty=1

Thus the equation of its sides are

x+y=1 ..
x—y=1 ... (1)
—x+y=1 ... (1ii)
x+y=-1 ...(1v)

From the given equation, we have,
Four vertices of square, (0, 1), (1, 0), (0, —1) and
(_1: O)

N

BJ (0,1)

C \A o
(-1,0) /1,0>

DY(0,-1)

One side of square = \/(1—0)2 +(O—l)2 =2

". Area of square = (side)2 = (\/5 )2 =2 sq. unit
4

ﬂ"7
0,2) Lo y=x+1

3
Area of the bounded region _[[(xz +2)— (x+1)]dx
0

32 3
X X
= |—+x| = 9—2+3:—15
3 2 0 2 2

(2) Given curves y*=4ax and y=mx intersect at

4a 4a .
) The area enclosed by the two curves is
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4a/m*

= j (@—mx)dx.

0

4a/m2 2

Given j (\/4ax—mx)dx=a?
0

4a
3 2
L[ Ma 5 om o _a?
3 2 3
0
2 2
:ga—3:a—:>m3:8:>m:2.
m

Chapter-25: Differential Equations

d
1. (12.25)Since, xd_ic) +2y =x2

2. 3

dy 2
— 4y =
dx xy o

jgdx Inx2
LF. =e ™ =¢ghr=e" =x2

Solution of differential equation is:
y.x?= jx xdx

4
y.x22%+C (1)

=1
o3
4

Then, from equation (1)

Sow) =fx)Ay) (1)
Putx=y=0in(1)to getf(0)=1
Putx=y=1in(l)togetf{1)=0orf(1)=1
All)y=0isrejected else y=11in (1) gives fix) =0
imply (0)=0.

Hence, f(0)=1and f{1)=1

By first principle derivative formula,

- fim L #P=1)
f(1+h)—f(1)
N X))

" jim /() h

3.

4.

> reo=-L
J;((;C)) zé =Inflx)=klnx+c

fH=1=Inl=klnl+c=c=0
In f{x)=k1Inx =f(x)=x*but [0)=1
k=0

fo=1

d
d—i}:f(x):1z>y:x+c,y(0):1:>c:1

Ul

= y=x+1

() Efeines
y 4 y 4 72 +1+ Z +1=
(4) Consider the differential equation,

dy |y
A
dx x 08X

1
~ Jar
LF. = i _ |

yx:jxlnx dx
2

2
= xyzlnx-x?—j;- > dx

2 2
x
= xy=—-Ihx——+c
2 4
Given, 2y(2)=log, 4 1.
v 2y=2In2-1+¢
= Ind-1=Ind-1+c¢
ie. ¢=0

PP _ 4
1)) y—1+t+2!+3!+....+oowheret—dx

=>y=é

.'.t=10gy:>Q=logy.
dx
Hence degree is 1.
() Given, (1+32) =y, = (1432) =3
So, order n =2 and degree m =3
m+n 5

===5.
m—n 1

Thus,
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d’y d’y dt , 2. (44) ResultantF =7} +4; 4.
6. (8 Let F:t:F:d_ and the given equation B R X X
o S d=(5{+4]+k)—(+2]+3k)=4i +2) 2k
dt —— N on A A A A
recuces to - - =8t W = F.d=(Ti+4)—4k)(4 +2]—-2k)
dt =28+8+8=44.
Separating the variables, — = 8d/x . Integrating we get. -
t 3 6 Profecti ‘7 #_b-a_b1+b2+2
Int=8x+c = Iny" =8x+C, - (6) Projection of  on g = | 4

Putx=0,then)y”=1= C =0

b+by+2
iy =8x =y =&, According to question % =vl+1+2=2

K =b +b,=2 (D)
Again integrate, we get y' = g +C,

Since, G +b is perpendicular to ¢ .

1 S
Again puttingx=0andy' =0 = G, =—§ Hence, ad-¢+b-¢c=0

=8+ 5h, +b,+2=0 (2
,=68X _l: _1 & _x|+c From (1) and (2),
8 8 8 8 b =-3,b,=5
[After integration] = f= —3.745 j w2k
1 7
By giving values x=0,and » =<, we get G ) 1b| = J9+25+2=6
8x . - . - L. UxXV
Hence the final solution is y :é {eg —x+%} 4. (3) since n isperpendicular u and v, n = V]
=p=8 ik
7.  (0.5) Given & = cos’ 7 x. Differentiate wrt. ¢, 10
dt ;
. I -1 0f =2k i
2 N==————=——=—
‘;fz—ﬂsinZﬂx:—VG V2 x+2 2
. || =| (i + 2 +3k).(—k)| =|-3| =3
w—=0=-7msin27x =0 - = .
dt 5. (4) Let o and B are collinear for same &
= sin2zx =sinz ie, a = kB
=>2nx=nr=>x=1/2. = x=0.5 ~ ~
8. (2) Bymultiplying e and rearranging the terms, we get A=2) a+b =k((4L-2) 6 +3B
e '(I+0dy+y(e” —(1+ne™)dt = e™'dt (L —2)a+b=k(@A\—2)G + 345
=de'(1+1)y)=d(-e )= ye ' (1+1)=—e " +c. (A—2—k(@r-2)g + p(1-3k) =0
Also yp=—1=¢=0=y(1)=-1/2 But @ and B are non-collinear, then
i A—2 - k(4r-2)=0,1-3k=0
k2 . .
= k=2 = k=g adi-2-3@r-2)=0
Chapter-26 : Vector Algebra
P g 3A-6-40L+2=0
1. 05 |axcl =|af|ef —(ac) A=-4 =|r[=4
= |-b[’=2|¢P-16 = 3= 2|¢f -16 6. (O |x-yP=(x-»)x-y)
19 Given, |X|=1,|y =1

227

= el = =2 =2, =P =
2 X =y PEXF+Y[ 21X Y |cosm
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1.

(1) Since, the angle bisector of acute angle between OA4

®)

=1+1-2|x||y| cosm =2—2cosm
?=4

L |E-

=1

|=1

N | —
<

So,

and OB would be y = x

B(1,/3)

/ A(ﬁﬂl)

Since, the distance of C from bisector =

3
7
= =43
N

B=2orB=-1
Hence, the sum of all possible value of B =2 + (-1)
=1

‘B—a—m
A

Let the given vectors be AB =3/ + 57+ 4k
and A—C:Sf—5j+2/€

Let AM be the median through A
AM = %(A—B +AC)
= %[(32 +5]+4k)+ (51 -5 +2k)]
L 2 o P o
= 5(81 +6k) = (41 +3k)

.. Length of the median AM

:\/42+3»2 =x/2_5=5 units

Chapter-27 : Three Dimensional Geometry

©)

Let the direction ratios of the plane containing lines

2.

r_orY_z XY _Z

373 2andls4 > 3<a,b,c>
3a+4b+2c=0
4a+2b+3¢c=0
a b c

12-4 8-9 6-16

b c

-1 -10

a_
8

.. Direction ratio of plane = <=8, 1, 10>.

Let the direction ratio of required plane is </, m, n>
Then -8/ + m + 10n =0 (D
and 2/+3m+4n=20 (2

From (1) and (2),

l m n

26 52 26

DRsare<l, -2, 1>

Equation of plane: x — 2y +z=0
= px+qgytr=x-2y+z
= p=lLg=-2,r=1

Hence,p+q+r=1-2+1=0

(2.6) If a line makes angles a., 3, y, & with four diagonals of a

Q)

cube.
i.e. the equation becomes

[SSRIREN

cos? o +cos?P +cos?y +cos?y =
. . . . 4
= 1-sin?q +1—sin?P + 1 —sin?y +1—sin?§= 3
(. cos?0+sin? 0 = 1)
4
:>—(sin2cx+sin2[3+sin2y+sin26):E—4

8
= —(sin? g, +sin?P +sin?y +sin26):—§

w | oo

=sinZa +sin?P +sin?y +sin?§ =

Since, @ = B =y = cos’ o +cos’ o +cos’ o =1

1
=a=cos’ [i—j
NE]

So, there are four lines whose direction cosines are
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4.

5.

6.

(7) Let the normal to the required plane is , n then

[%%%j - The given distance = %

p 11
. —==—F==>p=11,9g=6

i ]k Hence, pg = 11 x 6 = 66

n=14 -4 4 =20; +87-12] 7. (2) The given lines are
2300 x—1=y—;3=2;1=s ...... 1)
Equation of the plane

(= 3) ¥ 20+ (- 4) ¥ 8+ (- 2) ¥ (-12) = 0 and 20-y-1=220 o)

Sx—15+2y-8-3z2+6=0 The lines are coplanar, if

Sx+2y-3z-17=0 ..(1)

Since, equation of plane (1) passes through (2, o, B), 0—(-1) —-1-3 —=2—(-1)

then 10 + 20— 3 - 17=0 =20-3=7 1 -2 A =0

(4.5) Any point on x2—1 = y;rl = le =X is, % 1 -1

QL +1,3L -1, 41 +1);% eR

. x=3 y-k_z_ . b .
Any point on 1 :T:T:H 1s, 1 0 A|=0 (applying C; > C,+C3)
(W+3,2u+k,p);n R 1 0 -1
The given lines intersect if and only if the system of 2
equations (in ), and M) 35(_1_&)=0:>x=—2:|k|=2
+1=p+3 () 2
- 8. (4.5) Let point on line be P 2k + 1, 3k — 1, 4k + 2)
SA-1=2p+k (i) Since, point P lies on the plane x + 2y + 3z = 15
4h+1=p ...(iif) L 2k+1+6k-2+12k+6=15
h i lution.
as a unique solution —k =%
Solving (i) and (iii), we get A = _—3, p=-5
2 “P=|2 ! 4
From (ii), we get R B
-9 9 Then the distance of the point P from the origin is

—=-1=-10+k > k==

2 2 f 1 9
(66) plane containing both lines. op= 4+Z+16 =5

i j ok Chapter-28: Probability — IT
D.R. of plane = 305 7| =Ti-147+7k 1. (6.76) X=number of aces drawn
47 PX=1)+PX=2)
Now, equation of plane is, { 4 48 48 4 } { 4 4 }
==X —+—X— X —
Tx-1)-14@p-4)+7@z+4)=0 52 52 52 52 52 52
Sox-1-2p+8+z+4=0 _ 41 25
Sox -2tz +11=0 169 169 169
1 169

Hence, distance from (0, 0, 0) to the plane, = PaYy =6.76
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2. (0.4) P(E)= %,P(T):l_ % _

1
4
F — Fair coin, T — Two headed, H — Head occurs
P(H/T).P(T)
P(H/T).P(T)+ P(H/F).P(F)
[Using Baye’s theorem]

- P(T/ H)=

1

oy o
(L r3es
4724

3. (0.73) There are two mutually exclusive cases for the event.

A = India wins the toss and wins the match
B = India losses the toss and wins the match
.. required probability
=P(4)+ P(B)= i x i + l x
4 5 4 2 40

129

4. (1568) Let G represents drawing a green ball and R represents

drawing a red ball.
So, the probability that second drawn ball is red

_ pl R R
= P(G) P(G)+P(R)P(R)

2 6 5 4 12420 32 a
==—X—F+ZX—o=——="1=—

777777 49 49 b
= axb=32x49=1568.

5. (0.25) P[B/(AvwB9)]=

P(BN (AU BY))
P(AU B°)
P(AN B)

" P(4)+ P(B°) - P(A B°)

P(A)-P(ANB°) 07-05 1

P(A) + P(B°) — P(4 N BY) 0.8 4

6. (0.78) Here P(4)=0.4and P(4)=0.6

7.

Probability that A does not happen at all = (0.6)3
Thus required Probability= 1—(0.6)> =0.784.

(5) Let the number of independent shots required to hit

the target at least once be n, then

()23-(0]
3) "6 \3) "6

Hence, the above inequality holds when least value of
nisS.

8.(0.14) Given : Probability of aeroplane /, scoring a target

correctlyi.e., P(I) = 0.3 probability of scoring a target
correctly by aeroplane 7/, i.e. P(I)=0.2

S P(1)=1-03=07
.. The required probability
=P(I NII)=P(1).P(I[)=0.7x02



