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SAQ PQ QUESTIONS

SETS
Find the intersection of each pair of sets.
1 X={1,3,5}, Y={1,2,3} (i) A={a,e,i,o,u}, B={a,b,c}
LetU={1,2,3,4,5,6},A={2,3} and B= {3, 4, 5}. [MAR-26]

Find A’, B, A"’ n B’, A U B and hence show that (AU B)'=A"" B
RELATIONS AND FUNCTIONS

Let f, g : R—>R be defined, respectively by f(x) =x + 1, g(x) =2x — 3. Find f + g, f — g and fa
COMPLEX NUMBERS
If (a +ib) (¢ +id) (e + if) (g + ih) = A + iB, then show that
(a2 +b2) (c2 +d2) (e2 + £2) (g2 + h2) = A2 + B2
LINEAR INEQUALITIES

Find all pairs of consecutive odd positive integers both of which are smaller than 10 s u ¢ h

that their sum is more than 11.

BINOMIAL THEOREM
Prove that Cy+3.C+5.Co+.....+(2n+1)C,=(2n+2).20-1

Using Binomial theorem, evaluate (102)>
Using Binomial theorem compute (98)5.
Using Binomial Theorem, evaluate (99)5
Which is larger (1.01)1000000 61 10,0007

STRAIGHT LINES

Find the value of p so that the three lines 3x +y—-2=0,px+2y—-3=0and
2x —y — 3 = 0 may intersect at one point.

CONIC SECTIONS

Find the coordinates of the foci, the vertices, the length of major axis, the minor axis,

the eccentricity and the length of the latus rectum of the ellipse * TG + % 1

Find the equation of the ellipse whose vertices are (= 13, 0) and foci are (x 5, 0).
Find the equation of the ellipse in the standard form whose distance between foci

is 2 and length of latus rectum is 15/2.
Find the equation for the ellipse that satisfies the given conditions:
Length of major axis 26, foci (£5, 0)
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SETS

1. Find the intersection of each pair of sets.

H X=1{1,3,5, Y={1,2,3} (i) A={aeio0u}, B={ab,c}

Sol: 1) XNnY={1,3,5}n{1,2,3}={1,3} i) AnB=/{a,e,i,o,u} n{a,b,c}=1{a}

2. Let U={1,2,3,4,5,6},A={2,3} and B = {3, 4, 5}. [MAR-26]
Find A’, B’ , A’ n B’, A U B and hence show that (A U B)’ = A’ n B'.

Sol:  Given U={1,2,3,4,5,6},A=1{2,3} and B= {3, 4, 5}.
A"={1,4,5,6}, B={1,2,6}. Hence, A" nB = {1, 6} ...... (1)

Now,AUB = {2,3}U{3,4,5'={2,3,4,5 };

(AUB)'=U-(AUB)={12,38,4,8,6} —{2,3,4,5 ={1,6}........(ii)

~. From (i) & (ii), (AUBY = {1,6} =A’ \ B’

RELATIONS AND FUNCTIONS

f
3. Letf, g : R—>R be defined, respectively by f(x)=x+1,g(x)=2x—3. Find f+ g,f—g and 9

Sol: 1) f+g)xX)=fX)+gx)=x+1)+(2x—-3)=3x-2.

i) (f-g)x)=f(x)—gx)=(x+1)—(2x—3)=—x+4=4-x.

iii)(fg)(XF%,g(x);tO =2);+_13, 2X—3¢0:>2x¢3:>x¢g
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COMPLEX NUMBERS

4. If(a+ib) (c +id) (e + if) (g + ih) = A + iB, then show that
(a2 + b2) (c2 + d2) (e2 + £ 2) (g2 + h2) = A2 + B2

Sol:  Giventhat (a+ib)(c+id)(e+if)(g+ih)=A +iB
~|(a+ib)(c+id)(e+if )(g+ih)|=|A +iB|

= |(a+ib)| [(c+id)||(e+if )||(g+ih)|=| A +iB| [“1z1zo Hz 122 1]

= (\/az +b? I\/C2 +d? I\/ez +12 X\/gz +h? )= JAZ 1 B2 (On squaring both sides)

we get (aZ + b2) (c? + d?) (€% + ) (g2 + h?) =A% + B2,

Hence, the given result is proved.

LINEAR INEQUALITIES

5. Find all pairs of consecutive odd positive integers both of which are smaller than 10

such that their sum is more than 11.
Sol:  Ofthe two consecutive odd positive integers, let x be the smaller one and then the other is x +2.

Given that the both the integers are smaller than 10,
x <10 and x+2<10 = x <10 and x <8..... (1)
Also, the sum of the two integers is more than 11.

9
AXxt(x+H2)>11 =22x+2>11=2x>11-2 :2x>9:>x>§:x>4.5 ...(ii)

From (i) and (ii), we obtain 4.5 <x <8
Since x is an odd number, x takes the values 5 and 7.
.. the required possible pairs whose sum is more than 11 are (5, 7) and (7, 9).

BINOMIAL THEOREM
6. Prove that Cy+3.C{+5.Cy+......+(2n+1)C,=(2n+2).2n-1

Sol:  Let S = Cy+3.C;+5.Cot..... 42n+1)C,,.......(1)
By writing the terms in (1) in the reverse order we get
S= (2n+1).C,, +(2n-1).C,_;+(2n-3).Cp_oeevreee +3C+1C,

= 2n+1).Cy +(2n-1).C;+(2n-3).Cyurrrrn 43C, (+1C, ... @) (- Cp = C))
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On adding (1) and (2) we get
28=(2n+2).Co H(2n+2).C1+(2n+2).Cppfevveeene.. +(2n+2).C,,
=(2n+2)(Cy + C+ Cy+.......C) =(2n+2).2" = 28=(2n+2).2"
~.S=(2n+2).2n-1
7. Using Binomial theorem, evaluate (102)5
Sol:  Let102=100+2
- (102)° = (100+ 2)°
= C,(100)° +° C;(100)*(2) +° C,(100)3(2)? +° C5(100)2(2)2 +° C4(100)(2)* +° C5(2)°
= (100)° + 5(100)*(2) +10(100)3(2)? +10(100)%(2) + 5(100)(2)* + (2)°
=100000000000 + 10000000000 + 40000000 -+ 800000 + 8000 + 32 = 11040808032
8. Compute (98)3.
Sol:  Let98=100-2
. (98)° =(100-2)°
=5C0(100)5-5C1 (100y4(2)+3C5 (100)3(2)2=3C3 (100)2 (2)3 +5C4 (100) 2)4-5C5 (2)°
= 10000000000 5x100000000 x 2 + 10 x 1000000 x 4 — 10 x10000x 8 +5 x 100 x 16 —32
= 10040008000 — 1000800032 = 9039207968.
9. Using Binomial Theorem, evaluate (99)3
Sol: Let99=100-1
+(99)° = (100-1)°
=% C(100)° -° C;(100)* (1) +° C,(100)3(1)% —° C5(100)%(1)2 +° C, (100)()* —° C5(1)°
= (100)° — 5(100)* +10(100)3 - 10(100)? + 5(100) — 1
=10000000000 — 500000000 + 10000000 — 100000 + 500 — 1
=10010000500 — 500100001 = 9509900499
10.  Which is larger (1.01)1000000 4, 10,0002
Sol: Let1.01=1+0.01
=.(1.01) 1OOOOOO:(I +0.01) 1000000= 1OOOOOOC(ﬁ— 1000000C1 (0.01) +remaining positive terms
=1+1000000 % 0.01 +remaining positive terms= 1 + 10000 + remaining positive terms > 10000
Thus (1.01)1000000 > 10000
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12.

Sol:

Sol:

STRAIGHT LINES
Find the value of p so that the three lines3x +y—-2=0,px+2y-3=0 and
2x — y — 3 = 0 may intersect at one point.

First we solve the equations 3x +y—2=0and 2x—y—-3=0

By adding the above equations we get we get 5x—5=0 = 5x=5 = x=1
Put x=1 in y=2x-3= y=2-3= y=-1

.". the point of intersection is (1,—1)

This point (1,-1) should satisfy px +2y -3 =0=p (1) +2(-1)-3=0=p-2-3=0=p=
5

CONIC SECTIONS

Find the coordinates of the foci, the vertices, the length of major axis, the minor

2 2
axis, the eccentricity and the length of the latus rectum of the ellipse % +y? =1

From the equation of the given ellipse we have
Here, a2 = 16=a=4and b2=9=b=3

Now, ¢2 =a2 b2 =16-9=T= c=/7

(i) Foci=(£c, 0)= (+/7,0)

(ii) Vertices = (+ a, 0)= (+4,0)

(iii) Length of Major axis =2a =2(4)=8

(iv) Length of Minor axis =2b=2(3)=6

(v) Eccentricity e=S=Y7
v) Eccentricity €=—=—
YFTa 4
2
(vi) Length of Latus rectum = % _2x9_

N ©

9
4
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13.

Sol:

Find the equation of the ellipse whose vertices are (+ 13, 0) and foci are ( 5, 0).
[BMP2]
Given vertices are (£ a, 0) = (£13, 0 ) @a=13 and Foci (£ ¢, 0) =(£5,0) = ¢=5
Now ¢2=aZ - b2 =b2=2a2-c2 =169-25=144 ..b2=144
Given vertices & foci are on the x-axis. ... the ellipse is horizontal.
2 2 2 2

. . Yo . X%y
. =12 4 Y
.".the equation of'the ellipse is 2 P2 = 6071 1

14.

Sol:

Find the equation of the ellipse in the standard form whose distance between foci
is 2 and length of latus rectum is 15/2.

Distance between foci S(ae,0) and S'(—ae,0) is 2 = 2ae=2 = ae=1 ....(1)

15 2% 15 15
Length of latus rectum =—=—=—=b"=—a ...... )
2 a 2 4

Now, b?=a2(1-¢?) = a2-aZe?=a’—(ae)? =a’-1 ....... 3)

From (2) & (3), 1—fa=a2 —1=15a=4a’ - 4= 4a’ -15a—-4=0

= (a-A)4a+)=0=a=4(on) -2

If a=4 then b%=a?-1=16-1=15
X2 y2 X2 y2

.. Equation of the ellipse is a2 b 2 16 15

15.

Sol:

Find the equation for the ellipse that satisfies the given conditions:
Length of major axis 26, foci (5, 0)

Length of major axis 2a = 26 = a=13 and foci (£ ¢, 0)= (5, 0) = c=5
Now ¢2 = a2 — b2 =b2 =a2 — ¢2 =169-25=144 - b2 =144
Also the foci are on the x-axis, the major axis is along the x-axis.

.. the ellipse is horizontal.

2 2 2 2

-~.the equation of the ellipse is ? + # =l ]?(E + flﬂ =1
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