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1)

2)

3)

4)

CENTER

Find AxB,AxAand Bx A
A=1{2,-2, 3} and B = {1,-4}

Answer : Given A = {2, -2, 3}, B={1, — 4.

AxB=1{2,-2,3) x {1 -4}

- {(27 1)7 (27 - 4)7 (_ 27 1)7 (_ 27 - 4)7 (37 1)7 (3’ - 4)}
AxA=1{2,23x{2,23

= {(272)7 (27 - 2)7 (273)7 (_272)7 (_ 27 - 2)7 (_ 273)7(372)7(37 - 2)7 (37 3)}
BxA={1, -4} x{2, -2, 3}

= {(172)7(17 -2 )7(17 3)}7 (_ 47 2)7 (_ 47 - 2)7 (_ 47 3)}

A Relation R is given by the set {(x,y) /y=x+ 3, x € {0, 1, 2, 3, 4, 3}}. Determine its domain
and range.

Answer : Given Set = {(x,y) /y=x+3,x € {0, 1, 2, 3, 4, 5}}
Whenx=0,y=0+3=3

Whenx=1,y=1+3=4

Whenx=2,y=2+3=35

Whenx=3,y=3+3=06

Whenx=4,y=4+3=7

Whenx=5,y=5+3=8

Relation R = {(0, 3), (1,4), (2,9), (3,6), (4,7), (5,8)}

Domain of R = {0, 1, 2, 3, 4, 5}

Range of R =13, 4, 5, 6, 7, 8}

2)—f(2
Let f(x) = 2x + 5. If x # O then find f(”i 2

Answer : f(x) =2x + 5, x # 0.

fat2)—f(2) _ [2(e+2)+5]-[2(2)+5
2044459 _ 20499
— 2z _9

Z

Let f be a function f: N — N be defined by f(x) =3x + 2, x € N
(i) Find the images of 1, 2, 3

(ii) Find the pre-images of 29, 53

(iii) Identify the type of function
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Answer : The function f:N — N is defined by f(x) = 3x + 2

i) fx=1,11)=3(1)+2=5

Ifx=212)=32)+2=8

Ifx=3,1f3)=33)+2=11

The images of 1, 2, 3 are 5, 8, 11 respectively.

(ii) If x is the pre-image of 29, then f(x) = 29, Hence 3x + 2 = 29
3x=27=>x=9

Similarly, if x is the pre-image of 53, then f(x) = 53. Hence 3x + 2 = 53
3x=51>x=17

Thus the pre-images of 29 and 53 are 9 and 17 respectively.

(iii) Since different elements of N have different images in the co-domain, the function f is
one-one function.

The co-domain of f is N.

But the range of f = {5, 8, 11, 14, 17,....} is a proper subset of N.
Therefore f is not an onto function. That is, f is an into function.
Thus f is one-one and into function.

) Find kif f o f(k) = 5 where f(k) = 2k - 1.

Answer : f o f(k) = f(f(k))
=2(2k-1)-1=4k -3

Thus, fo f(k) =4k - 3

But, it is given that f o f(k) = 5
Therefore 4k - 3=5=>k =2

6) a4’ and' b are two positive integers such that aP x b? = 800. Find 'a ' and ' b'
Answer : The number 800 can be factorized as
800=2x2x2x2x2x5 x5=2%x5
Hence a® x b? = 2° x 52
This implies thata=2and b=5 ora=5and b =2
7)

The general term of a sequence is defined as
o {n(n—l—?));nEN is odd

! n*+1;neN is even
Find the eleventh and eighteenth terms.

Answer : To find a;;, Since 11 is odd, we putn=11ina, =n (n + 3)
Thus, the eleventh term a;; = 11(11 + 3) = 154

To find a;g, Since 18 is even, we put n = 18 in a, = n? +1

Thus the eighteenth term a;g = 182 + 1 = 325

8) Find the number of terms in the A.P. 3, 6, 9, 12,..., 111.

Answer : First term a = 3; common differenced =6-3 =3 ;lastterm1 =111
We know that, n = (l_Ta) +1

n= (=) +1-37

Thus the A.P. contain 37 terms

Find x so that x+ 6, x + 12 and x + 15 consecutive terms of a Geometric Progression.
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Answer : If the given numbers are consecutive terms of a G.P. then
ta t_3

1t
z+12 _ x+15
€276 T zr12
(x+ 12)% = (x + 6) (x + 15)
X2+ 24x + 144 = x% + 6x + 15% + 90
X2 +24x + 144 - x% - 6% - 15x-90=0
24x - 21x+ 144 -90=0

3x+54 =0
3x = -54
z =2 =-18

10) If 1+ 2+ 3 +...+ n = 666 then find n.

. . n(n+1 n(n+1
Answer : Slnce’ 1+2+3+..+n-= %, we have ( 2 )

n?+n-1332=0gives (n + 37) (n-36)=0
So,n=-37orn =36
But n # -37 (Since n is a natural number); Hence n = 36

= 666

11) Simplify
z(x+1) z(l—x)

r—2 r—2
. z(z+1) z(l—x) . z(z+1)+z(x(l—2) 9
Answer : poa + Qs — (@—2) )

12) Find the square root of the following

4x? + 20x + 25
Answer : |2x + 5|

13) Find the LCM of the given expressions.

p’-3p+2,p°-4

Answer : p? - 3p + 2,
p?-3p+2=(p-1)p-2)

p*-4=(p+2)(p-2)
LC.M=(p-2)p+2(p-1)

14) " Reduce each of the following rational expressions to its lowest form.
2
p°—3p—40

2p3—24p%+64p

2—3p—40 ) .
Answer : f P ) 2(p )
2plp—4) l;_,."i . .ll-
_ _P+5
2p(p—4)
" Find the square root of the following expressions
81f 12 gt R4
Answer : , | 144a%07c0 _ 4] a'b’c’

16)  Rind the area of the triangle formed by the points (1, -1), (-4, 6) and (-3, -5)
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Answer : (1,-1), (-4, 6) and (-3, -5)

A(_4) 6)7 B(_37 _5)7 C(17 _1)
Area of triangle ABC = %[(mlyz + Toys + a:3y1) — (Cligyl + T3y2 + fv1y3)]

17)

18)

19)

20)

z1 (Y2 —y3) + 22 (Y3 — y1) +23 (1 — ¥2)] sq. units
—4(=5+4+1)—3(—1—-6)+1(6 +5)]

—4 x (—4) =3 x (=7)+1 x (11)]

16 + 21 + 11]

(48) = 24 sq. units.

DO =D =N =N =N =

Determine whether the sets of points are collinear? (—%, 3), (- 5, 6) and (-8, 8)

Answer : Given points are (—%, 3), (- 5, 6) and (-8, 8)
Let us use area of triangle formula
. 1
Area of triangle = 5[581 (y2 — y3) + X9 (y3 — y1) + x3 (y1 - y2)]

= 1[-1(6—8) —5(8—3) —8(3— 6)]

= 5[—3(~2) = 5(5) - 8(-3)]
= 2[1-25+24]=3(0)=0

Since, the area of triangle is zero, the given points are collinear.
Find the slope of a line joining the given points (- 6, 1) and (-3, 2)

Answer : (- 6, 1) and (-3, 2)
The slpoe % 271

To—x1  —3+6 3

If the three points (3, - 1), (a, 3) and (1, - 3) are collinear, find the value of a.

, (@, 3) and (1, - 3)
a, 3) and C (1,- 3)

Answer : Given points (3, - 1
Let the points be A (3, - 1), B

— S—

Y1y . —-1-3 _ -4
Slope of AB = o 33_3a = 37,

_Y17Y2 _ S5t+3 6
Slope of BC = oz a1l a1

Since, the points A, B and C are collinear.

Slzpe of PgB = Slope of BC
3¢ a1

-2 (a-1)=3(3 -4a)
-2a+2=9-3a
3a-2a=9-2

a="7

The line through the points (-2, a) and (9, 3) has slope - % Find the value of a.
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Answer : Given points (- 2, a) and (9, 3) and Slope = - %
Slope of the line = - %

Yyi=% _ 1
T1—T2 2

a—3 _ 1
—-2-9 2
a—3 __ 1
—-11 2
2@-3) =11
2a=11+06

= 17

2
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(https:/ /ravitestpapers.com/)
21) LetA=&xEN|1<x<4,B={x€ W|0sx<2) andC = {x € N| x < 3} Then verify that

()Ax(BUC)=(AxB)U (AxC)
{HAx(BNC)=(AxB)N(AxC)

Answer : A= XE N| 1<x<4={2,3),B=xx&€ W|0s<x<2)=(0,1),C=&x& N| x<
3} =(1,2)

i) Ax(BUC)=(AxB)U (AxC)

BUC=(0,1) U (1,2) ={0,1,2}

AxBUC) ={2,3)x1{0,1,2} = {(2,0),(2,1)(2,2)(3,0)(3,1),(3,2) .-(1)

Ax B ={2,3} x{0,1} = {(2,0),(2,1),(3,0),(3,1)}

Ax C=1{2,3} x{1,2} ={(2,1),(2,2),(3,1)(3,2)}

(AxB) U (AxC)={2,0),(2,1),3,0),3,1); U {(2,1),(2,2),(3,1),(3,2);
=1(2,0),(2,1),(2,2),(3,0),(3,1),(3,2)} -(2)

From (1) and (2), Ax (BU C)=(AxB) U (A x C) is verified.

i) AxBNC)=AxB)N(AxC)

(BNC)={0,1} N {1,2} = {1}

Ax(BNC)={2,3} x{1} ={2,1),3,1)} ....(3)

AxB=1{2,3}x{0,1} = {(2,0),(2,1),(3,0),(3,1)}

AxC=1{2,3} x{1,2} ={2,1),(2,2),(3,1),(3,2)

(AxB)N AxC)={2,0),(2,1),3,0),(3,1)} N

={(2,1),(3,1)} e (4)

From (3) and (4), Ax (BN C)=(AxB)N (AxC)is verified.

3,
3

{(2,1),(2,2),(3,1),(3,2)}

22) LetA=x&€ W|x<2},B={&&N| 1<x=<4}and C = (3,5). Verify that
AxBUC)=(AxB)U (AxC)

Answer : Given A= € W| x< 2} A={0,1}
B=xxEN| 1<x<4B={2,3,4}
C ={3,5}
AxBUC)=(AxB)U AxC)
BuC(C =1{,3,4,5
Ax(BUCQC) ={0,1} x{2,3,4,5}
= {0,2},(0,3),(0,4),(0,5),(1,2),(1,3),(1,4),(1,5); ---(1)
AxB=1{0,1} x {2,3,4}
=1{00,2),(0,3),(0,4),(1,2),(1,3),(1,4);
Ax C={0,1} x {3,5}
= {{0,3},(0,5),(1,3),(1,5);
(Ax B)U(AUC) ={0,2),(0,3),(0,4),(0,5),(1,2),(1,3),(1,4),(1,5)} ...(2)
From (1) x (2),it is clear that
Ax (BUC)=(AxB)U(AxC(C)
Hence verified
23) Let A={1,2,3,4,and B={2, 5, 8, 11,14} be two sets. Let f: A — B be a function given by

f(x) = 3x — 1. Represent this function
(i) by arrow diagram
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(ii) in a table form
(iii) as a set of ordered pairs
(iv) in a graphical form

Answer : A=1{1,2,3,4};B={2,5,8,11,14}; f(x) =3x - 1
f(1)=3(1)-1=3-1=2;f2)=3(2)-1=6-1=5
f(3)=3(3)-1=9-1=8;f4)=43)-1=12-1=11

(i) Arrow diagram

Let us represent the function f :A — B by an arrow diagram

| 3= Lai
.,44_';5"_* 14

(ii) Table form

The given function f can be represented in a tabular form as given below
x (1234
f(x)25811
(iii) Set of ordered pairs

The function f can be represented as a set of ordered pairs as
f=1{(1,2),(2,5),(3,8),4,11)}

(iv) Graphical form

In the adjacent xy -plane the points

(1,2), (2,5), (3,8), (4,11) are plotted (Fig.1.20).

v -r-
1 fim. L1
/

!

v
gt 4 (3,81

24) If the function f: R— R defined by

2¢ + 7, < —2

fle)=q22-2,-2<z<3
3r—2,x >3

(1) £ 4)

(i) f( -2)

(iil) f(4) + 2f(1)

. f(1)=37(4)

(V) —F—=y—

F(=3)
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Answer : The function f is defined by three values in intervals I, I, IIl as shown by the
side.
For a given value of x = a, find out the interval at which the point a is located, there
after find
f(a) using the particular value defined in that interval.
(i) First, we see that, x = 4 lie in the third interval.
Therefore, f(x) = 3x - 2; f(4) = 3(4) = 10
(ii) x = -2 lies in the second interval
Therefore, f(x) = x? - 2; f(-2) = (-2)%-2 =2
(iii) From (i), f(4) =10.
To find f(1) first we see that x = 1 lies in the second interval.
Therefore, f(x) = x?-2 = f(1) = 12-2 = -1
So, f(4) + 2f(1) = 10 + 2(-1) = 8
(iv) We know that f(1) = -1 and f(4) = 10
For finding f(-3), we see that x = -3, lies in the first interval.
Therefore, f(x) = 2x + 7; thus, f(-3) =2(-3) + 7 =1
FO-5F() _ ~2-300) _
7 f(=3) 1

"_l"l_'l_'l_l 11 T T T T
e e S N T T B T

Hence,

flz) =20+7 FAo)=2-2 fio)=3

25)  Iff(x) = x2, g(x) = 3x and h(x) = x - 2, Prove that (fo g) o h = fo (g o h).
Answer : f(x) = x°, g(x) = 3%, h(x) =x - 2
fog=rf[gx)]=f(3x)

= (3x)? - 9x2
(fogloh=(fog)[h(x)]=(f og)[x-2]
=9 (x-2)?

goh=glh (x)]=g[x-2]=3 (x-2)
fo(goh)=1f[g )]
=f[3(x-2)]=[3(x-2)]°=9 (x-2)°
(fogfoh=fo(goh)

Hence proved.

26)  The sum of three consecutive terms that are in A.P. is 27 and their product is 288. Find

the three terms.
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Answer : Let the three consecutive terms bea-d, a, a+d
Given their sum is 27

(@-d)+a+(a+d) =27

a-d+at+a+d=27

3a =27
_ 27 _
a= 3 =9

Product = 288

(a-d)a(a+d) =288

a(a? - d?) = 288

9(92 - d?) = 288

81 —d? = 2%

81 -d? =32

d?=81-32=49

dxd=7x7

d=*+7

i) a=9,d =7, The three terms are,
=9-7,9,9+7

=29, 16

(i) a =9, d = -7, Thethree terms are
9-(-7), 9, 9-7 = 16,9,2

The required three consecutive terms of the A.P are 2,9,16.

27)  The product of three consecutive terms of a Geometric Progression is 343 and their sum is
91 .
3 - Find the three terms.
Answer : Since the product of 3 consecutive terms is given.
we can take them as %, a, ar
Product of the terms = 343
% xaxar =343
ad=73givesa="7
Sum of the terms = %
1 __ 9 1+r+r2 ) _ 91
Hence&(;—l—l—i—?“) =3 7( - ) =3
3+ 3r+3r®= 13r gives 3r> -10r + 3 =0
Br-1)(r-3)=0givesr=3 orr = %
if a =7, r =3 then the three terms are %, 7,21
[fa=7,r= % then the three terms are 21, 7, %
28)

In a G.P. the 9" term is 32805 and 6™ term is 1215. Find the 12 term

Answer : 9™ term - ar®! = 32805 = ar® = 32805 ...(1)
6™ term = ar® = 1215 = ar® = 1215 ...(2)
(1) _, ar® _ 32805

(2) ar® 1215
3 =27

3 =33

r=3

Putr =3 in (2)

ar’ = 1215

a(3)° = 1215

a — 12;5

a=395

=5(3)11 = 5x 1,553,147
12th term of the G.P. = 7,65,735
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29) Find the sum to n terms of the series

0.4 +0.44 + 0.444 +..to n terms

Answer : 0.4 + 0.44 + 0.444 +......... to n terms
Let S, =0.4 + 0.44 + 0.444 + ... to n terms.
=4(0.1+0.11 +0.111 + to n terms)

(multiply and divide by 9)

(0.9 + 0.99 + 0.999 + ... to n terms)

-9 99 999
70 T 100 T 1000 T - tonterms]

F10—1 |, 100—1 , 1000—1
10 T “100 —|—W+....nterms}

:(1—i)—I—(l—m)—l—(l—ﬁloo)—l—...nterms}.

_n— <_+W+W+ .. up to nterms)}

(- (5) )

1
1 10

1 1
E(l‘lo_n)

9

10

4400 )] =[5 (- )

0.4+ 0.44 +0.444 ... = [ﬂ—i(1— 1 )}

9 8l 10"
1 n
_a, )
9

n 81

©
Ok ©|p-l>©|ﬂ>©||4> |”;

|
O

S

|

|
O i~
S
|

O~

30) Find the sum to n terms of the series

3+ 33+ 333 + ...to n terms

Answer : 3 + 33 + 333 + ... to n terms.
Let S, =3 + 33 + 333 + ...upto n terms
=3(1+11+111+ ... ton terms)

_ % (9 + 99 + 999 + ... to n terms)

(mu1t1p1y and divide by 9)
3[(10 - 1)+ (100 - 1) + (1000 - 1) + to n terms]

[(10 - 1) + (102 - 1) + (103 - 1) +... + n upto n terms]
{{10 + 102 + 10° +...upto n terms] - n}
10 + 102 +... is a G.P. with a = 10, r = 10.

. g a(r"—1)

. Mn

r—1

_ 1 [ [10(10"—1)
Sn_§{{ 10-1 ] n}
_ 1[10(10"-1)
N
__ 10 n n
__u0— _n
3+33+333 +... ton terms = 5 (10" — 1) — 2

I
ooll—\oolr—\oo

31) Find the sum of the following series

103+ 113+ 123 +....+ 20°
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2
Answer : 13 _|_23 _|_33 _|___._|_n3 _ ["(";1)

= (1P +22 43 +...+20°) — (13 +2° +...+9°)
B {20(20+1)] 2 B [9><(9+1)}2

2 2

2 2
_ [20;21] . [9><210} — (210)2 . (45)2
= 44100 - 2025 = 47075

103+ 113+ 123 +....+ 203 = 42075
32)

Find the GCD of the following by division algorithm 2x* + 13x3 + 27x°+23x + 7, x3 + 3x? +
3x+1,x2+2x + 1

Answer : Let f(x) = 2x* + 13x3 + 27x% + 23x + 7,
g(x) =x3+3x%+ 3x + 1,

h(x) = x?+ 2x + 1

which is the least degree polynomial.

Now Dividing f (x) by h(x)

Eiinel [+ l3x0r 270 + Bin 47

1t edr + 27 =
o 357 4 23x
s + (s’ + 0% {-1

7t a lm+ 7
T & Mg+ T | =]

|

Since the Remainder is zero, h (x) is the GCD of f (x) and h (x)
Now, c'l_ividirllg g (x) by h (x)

1 y
r+indl e+ d
o edntax -

Pyl
e+l (-l

0

Remainder is zero,h (x) is the GCD of g (x) and h (x)
h (x) divides both f(x) and g (x) completely
GCD=x?+2x+1

33)  Find the square root of 289x* - 612x3 + 970x? - 684x + 361

Answer : 34x - 18

|17X2 - 18x + 19|

34) Solvex+2y-z=95;x-y+z=-2;-5x-4y+z=-11
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Answer : Let,x + 2y -z = 5... (1)
X-y+z=-2...2)
-Sx -4y +z=-11... (3)

Adding il and (20 wegel, s +3p-z= &

fubtractog 11l and |3

fAr 4+ T —3+
[ iy i.lill:._g |.:_- ] Tr -1 =&

ubrcrscting 14 arud 12 + ¥

Here we arrive at an identity O = 0
Hence the system has an infinite number of solutions.

35)

36)

37)

38)

a’+3a—4 a’+2a—8

= & Toa—2 = @ ria—o 2.,-2
If x 3073 and y 527 90 4 find the value of x“y
24+3a—4 a’+2a—8
Answer ; x=% 19¢"% __ @+2a-S
T 73a2-3 Y 242244
2212 — a’+3a—4 a’+3a—4 y 202—_9_4
Yy = 342—3 3a2—3 a’2a—8
| =1
4
9

If 9x* + 12x3 + 28x% + ax + b is a perfect square, find the values of a and b.

e
Answer : s

i
4
W + 107+ Il.-I I

Because the given polynomial is a perfect squarea- 16 =0,b-16=0
Therefore, a = 16, b = 16.

If the area of the triangle formed by the vertices A(-1, 2), B(k, -2) and C(7, 4) (taken in
order) is 22 sq. units, find the value of k.

Answer : The vertices are A(1, 2), B(k, -2) and C(7, 4)
Area of triangle ABC is 22 sq.units

% {(X1y2 * X0y3 * X3y1) - (Xoy1 + X3y2 + X1¥3) } = 22

2 {(2+4k+14) - (2k - 14 - 4) } = 22

2k + 34 = 44 gives 2k = 10 so k = 5.

Find the area of the quadrilateral formed by the points (8, 6), (5, 11), (-5, 12) and (-4, 3).
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Answer : Before determining the area of quadrilateral, plot the vertices in a graph.
Let the vertices be A(8, 6), B(5, 11), C(-5, 12) and D(-4, 3).
Therefore, area of the quadrilateral ABCD
1
=5 { (X1y2 * Xoy3 + X3y1) - (Xoy1 + X3y2 + X1¥3) }
L (80 + 60 - 15-24)- (30 - 55 - 48 + 24)!
{109 + 49 }
{158 } = 79 sq.units

0!_;_] "_ 13 :t}- Bia 11}
| L

39)  Let P(11, 7), Q(13.5, 4) and R(9.5, 4) be the midpoints of the sides AB, BC and AC
respectively of A ABC. Find the coordinates of the vertices A, B and C. Hence find the area
of A ABC and compare this with area of APQR.

Answer :

Given B Q, R are the mid points of the sides of a triangle.
Let the vertices of triangle ABC be A (X1, y1),

B (x2, y2) and C (x3, y3)

P is the mid point of AB

_ |:zc1+:132 y1+y2] :(11,7)

2 72
Comparing the co-ordinates, we get
X1+ X9 =22 and ... (1)
yo+tyz3=8 ... (2)

Q is the mid point of BC

Totx 2+
N [ o ¥ 2y3] — (13.5,4)

¥Yo + V3 = 8 ... (4)
R is the mid point of AC

1T+ 1+
- | B, ] — (9.5,4)

X1 +x3=19 ... (S)

yi1tys3=8 ... (6)

Solving (1), (3) and (5), we get

X1 =7,%X9=15and x3 = 12.

Solving (2), (4) and (6)

we gety; = 7,3’2 = 7’Y3 =1

The vertices are A (7, 7),8 (15, 7) and C(12, 1)
Area of ABC = 3[x1 (v, — ¥3) + %2 (v3 — y1) +%3 (y1 — ¥2)]
= %[7(7 —1) + 115(1 —7)+12(7 = 17)]

= 1[42 — 90] = 1(—48) = —24

= 24 sq. units [ Area cannot be negative]
Area of PQR

= 2[11(4 —4) +13.5(4 — 7) + 9.5(7 — 4)]
= +[0—40.5+28.5] = 2 = —6

Area = 6 sq.units [... area cannot be negative]
Area of ABC = 4 (Area of PQR).

—o |
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40) " Show that the given points form a parallelogram : A(2.5, 3.5) , B(10, - 4), C(2.5, -2.5) and
D(-5, 5)

Answer :

Given points A(2.5,3.5), B (10, - 4), C (2.5, - 2.5) and D(-5, 5)

slope of a line = 1o
3544~ 75
Slope of AB = 2.21%05: m —11
_ 4425 —15 1
Slope of BC = 102_52.55 = 7.?] = —%
—_ &YV — __5 —_—
Slope of CD = == = —7¢ = 1
Slope of AD = 3566 — 1o 1

2545 75
Slope of AB = Slope of CD = -1
1

Slope of BC = Slope of AD = — 5

AB is parallel to CD and BC is parallel to AD.
Hence, the given points form a parallelogram.
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