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Section-A
1) In a group of 400 people, 250 can speak Hindi and 200 can speak English.How many can speak both Hindi and
English?
2) Let n(U) =700, n(A) =200, n(B) =300 and n(A N B) =100 .Find n(A' N B').
3) If Aand B are two sets such that A C B, then show that A C B=B.

4) Let A ={x:xia natural number} and B ={x :x is an even number}. Find ANB.

5) Write the range of y = =1

z—1
6) If A={1,2,3), B={1,2,3,4}, C={5,6} and D={5,6,7,8}, then verify that
(AxC) C (BxD)
7) In AABC, if cos A:% 5
8) Provethatcos 2acos 2B+ sin®(a —fB) —sin’ (a+B8) = cos 2(a+p)

show that the triangle is isosceles.

9) Find the length of arc of circle of radius 5cm, subtending a central angle measuring 15°.
10) A horse is tied to a post by a rope. If the horse moves along circular path always keeping the rope tight and
describe 70 m when it has traced out 80° at the centre, find the length of the rope.
11) Prove that
2sec?d — sec*@ — 2cosec? 8 + cosectd
1 —tan®0
- tan‘0
12) Prove that 2+6+18+.....2.3"1=(3"-1) foralln € N.
13) Using principle of mathematical induction, prove that

1 1 1 1 _.n
25 T 58 TR (3n—1)(3n+2) ~ 6n+4

1—3
1+4

15) Find the equation (1_14Z. — %ﬂ) (35;?) as a single complex number

14) Find the conjugate of the complex number

Section-B
16) Which of the following sets are finite and which are infinite?
{xeR:0<x<1}
17) From the following sets given below, pair the equivalent sets.
A={1,2,3},B={t,p,q, r, s}, C={a, 8,7} and D={a, e, i, 0, u}
18) Showthatn{P [P (P (¢ ))]}=4
19) Let A and B be two sets. Prove that (A — B) UB = Aifandonlyif BC A



20) Which of the following relations are functions?
{(2,0),(4,8),(2,1),(3,6)}
21) If n(A)=3 and B={2,3,4,6,7,8}, then find the number of relations from A to B.
22) Let f be the exponential function and g be the logarithmic function. Find
(f+g) (1)
23) Prove that
tan? 0 — sin?0 = tan0sin?0.
24) Differentiate the following functions
(iii) log e®® *

25) Find the degree measure of the angle subtended at the centre of a circle of radius 100 cm by an arc of length

22 cm as shown in figure.[use 7 =22/7]

Section-C
26) If A={4"-3n-1, neN} and
B={9(n-1):neN}, show that ACB.
27) There are 200 individuals with a skin disorder, 120 has been exposed to chemical C; 50 to chemical C,and 30
to both the chemicals C; C, . FInd the number of individuals exposed to chemical C; but not chemical C;,
28) Letfand g be real functions defined by
f(x)=2x+1 and g(x)=4x-7.
For what real numbers x, f(x)<g(x)?
29) Determine the domain and range of the relation R, where R = {(2x+3, x*)}:x is a prime number less than 10}.

30) Find the domain of the function f defined by

flx)=vV4—z+ \/:2_—1

31) Let A={-1,3,4} and B={2,3}.Represent the product A x B graphically

32) Prove that
0 76 30

(i) sin—sin— + 2sin—sin—— =sin20sinb0
2 2 2 2

3 b3 4 1

33) If lim ° = lim °
z—b x— b z—1 gl
(z°+1)

2x2++1 , prove that a + b* =

Find all possible value of b.

(;v2+1)2
(22+1)°
o (H)z—20 (2-3))yt+i
if i

34) Ifa+ib=

35) Find the value of xand y,
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Section-A



1) n(H)=250, n(E) =200 and n(H U E)=400
Sn(HUE)=n(H)+n(E)—n(HNE)

2) n(A NB)=n(U)-n(AUB)
Ans.300
3)
ACB means that, all the elements of set A are in Set B and also there are some other elements in B. We
known that, A UB contains all the elements either in Aorin B orin both A and B. Thus, AUB=B

4)

5) {-1,1}

6)
A x C={(1,5),(1,6),(2,5),(2,6),(3,5),(3,6)}
B x D={(1,5),(1,6),(1,7),(1,8),(2,5),(2,6),(2,7),(2,8),(3,5),(3,6),(3,7),(3,8),(4,5),(4,6),(4,7),(4,8)}
Here, elements (1,5),(1,6),(2,5),(2,6),(3,5),(3,6) € A x C are also belongs to B x D, therefore
(AxC)cC (BxD)

; 2 2_ 2
7) cos A: sin B b*+cé—a® __ kb

2sin. C 2be 2ke
=+ -a’=P==a’=c=a
8) cos 2a cos 28 + sin (a—B+a+pP)sin [a—B—(a+p)]
cos 2a cos 2B+sin 2asin (—25)

= cos 2a cos 2B — sin2asin 283

9) z:r0:5x%=5x%f7=1-306m

10) g — g0° — C_am g _
)0_80"—(80><%) — . — 70m

f=1=T="2:r=5011m
11) LHS = 2sec?§ — sec* — 2cos ec?0 + cos ec'd
= 2(1 4 tan26) — (1 + tan?0)® — 2(1 + cot20 + cotf) — (1 + 2tan?6 + tan*6)
= 2(tan’0 — cot?0) + (2tan0 — 2tan®6) + (cot*d — tan*6)
1 1 —tanB6

= —tan'¢ = ————— = RHS
tan4d tan46

12) Consider P(k):2+2.3+2.32+ ....+2.3k1 = (3k1)
Now,P(k+1):2+2.3+2.32 + ....+2.3k1 42 3k
=(3K-1)+2.3k=3.3k -1 =3k+1.1

1 1 1 1 _k
B s+ tsnt Tamomy — 5
11y 1 1 1

NowP(ktl):ox + 55 T st Y @nee T Booo-upan2
_ k 1
T 2(3k+2) + (3k+2)(3k—+5)
__ 3k%+5k+2 (Bk+2)(k+1) k41

2(3k+2)(3k+5) = 2(3k+2)(3k+5)  2(3k+5)

k+1

T 6(k+1)+4



14)

1+

z =
15) ( 1
1-44

1—i y1-0

1—3
2 3—4i
1+ 541

1-1-2¢
1+1

=—1

(=1+9i)(3—44) 33431 28+10i
(5-3i)(5+i)  28-10i ~ 28+10i
_ 614+1198; __ 614+1198;
T 7844100 884
307 |, 559 .
AnS. m + ml
Section-B

16) Given, { xeR:0<x<1} Here, 0 We know that between any two real numbers, there are infinite real numbers.

.". The set { xeR:0<x<1 }is an infinite set.

17) Given,A={1,2,3} = n(A)=3
B={t,p,q,r,s}=n(B)=5
C={a,B,7}=n(C)=3
D={a, e,i,0,u} = n(D)=5

Here n(A) =n(C) =3 and n(B) =n(D) =5

.. The sets A, C and B, D are equivalent sets.
18) Wehave,P (¢ )={¢}

o P(P@)=Ho {o 1}

= P[P(P¢ ))I={¢ L{g Lilohig {o 11

Hence, number of elements in P [P(P (¢ ))] is 4
i.e.n{P[P(P (¢))]}=4
19) Let(A-B)UB=A

= (ANB)YUB=A [-A—B=ANDH]
= (AUB)N(BUB)=A [by distribute Law]
= (AUBN=A4 [- B UB=U]|

= AUuB=A

= BcCcA

Conversely,let BC A
(A-B)UB=(ANB)UB

=(AUB)N (B UB) [bu distribute law]
=(AUuB)NU [ B'UB=U]
=AUB=A [ BC A

20)  {(2,0),(4,8),(2,1),(3,6)}

Itis not a function because first elements of (2,0) and (2,1) are same.

21) Given,n(A)=3
B = {2’374,6’778}
n(B)=6

.. Number of relations from Ato B = 2n(4)
— 23><6 — 218

and

=
xn(B)



22) We have, f: R—-> given by f(x)=e*
and g: R----> R given by g(x)=log.x
Since, domain (f)N domain(g)(x)=R N R = R*
.. f+g: R"--->Ris defined as
(f+g) (x)=f(x)+g(x)=e*+logexVre R
Clearley,1eR™"
.. (f=g)(1)=f(1)+g(1)=e'+log,1=e+0=e [.".log1=0]

23) LHS=
= tan?0 — sin’0
— sin’f 29 -~ tanf = 29
T cos?0 : " cosf
_ sin?0—sin0cos?0 __ sin®(1—cos6) .. 20 — ein?2
= — = — [ 1 — cos?8 = sin*0]
.2 . 9 .
—Znzany e'im O — tan20. sin%0 [ sind_ tand)
cos*6 cosf
=LHS Hence Proved.
24) Lety=loge® ® = y=cosx [. logm™ = nlogmand log.e =1
" log.e“ * = coszloglog.e = cos]
On differentiating both sides w.r.t.x,we get
dy d :
— = —(cosz) = —sinx
dx dx

25) Given, radius, r=100 cm and arc length, | =22 cm

We know that, | =r8

.p_ 1 _ Arc length 99
S0=1=—F=——=75=022 rad

=0.22 x 1;frodegree

_ (0.22 y 180><7)0 _ <2 % 180><7)0

22 100 22

0 0
_ (126 _ 6\ _ 190, 6 110 _ g
= () = (128) = 12"+ & x 60' [ 1" = 60’
=12°+36' =12° 36

Hence, the degree measure of the required angle is 12° 36’

Section-C
26) Now, 4"-3n-1=(3+1)"-3n-1

—1+3n+ 220 (324 —3n—1

=9( ”("2_1) SR )

and B={9(n-1):neN}

27) Required number of individuals=n(C1 N C,)
=n(01) — n(C’l N 02) =120-30=90

28) - f(z) < g(z)
2e+1<4xe—-7 —2x+1< -7
= 2r<—-8=x>4

29) Domain={7,9, 13, 17} Range = {8, 27, 125, 343}

30) Domain = (—o0,—1) U (1,4)



31) 4
Given sets are A={-1,3,4} and B={2,3} which are in tabular form
Now,
Ax B={(-1,2),(-1,3),(3,2),(3,3),(4,2),(4,3)}
Let us draw two perpendicluar lines OX and OY intersecting at O.Represent the elements of set Ai.e-1,3,4
on horizontal line OX and elements of set Bi.e 2,3 on vertical line OY,by taking 1cm=1unit
Draw vertical dotted lines through the poits -1,3 and 4 OX and horizontal dotted lines through the poits 2
and 3 of OY.points of intersection of the se lines are(-1,2),(-1,3),(3,3),(3,2),(4,3)and (4,2)

The poits so obtained represent the cartesian product of sets A and B on graph

Y
3 (3, 3)
-1, 3" t--1(%3)
=1, 2)¢-—-dn----—rr—cb-- 4 2
(12l 404.2
| ]
s 2
-1 |0 3 4
32) 1(_9_79 ,39_119) 4
LHS = —|2sin—sin— + 2sin— sin—
2 2 2 2 2
1
=3 (cos30 — cos40 + cosdf — cosTb)
1
= 5(00339 — cos70) = sinbfsin26
33 . 23— ozt -1 4
lim = lim
z—b p —b z—1 gl
34) Wehave,a+ib= ) (i) 4

2¢2+1
Take modulus both sides of E . (i) and then solve it.

35) Given (a2 | (@ 8iyri _ 4
3+ 3—1
z+(z—2)i 2y+(1-3y)i .
= 57i T 34 ¢

[+ (2—2)d](3—1)+[2y+(1—3y)i] (3+1) iy
(3+14)(3—1)
= (dz+9y—3)+i(2z—Ty—3)=10:
= 4dzx+9y—3=0 and 2z—-Ty—3=10
Ans. =3 and y=-1

=



