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1. The Cartesian product A x A has 9 elements among which (-1, 0) and (0, 1) are found.
Find the set A and the remaining elements of A x A.

2. If the ordered pairs (22 — 3z, 9% + 4y) and (—2,5) are equal, then find x and y.

3. Let R be a relation on the set A = {1,2,3,4,5,6} defined by R = {(a,b) : a+b < 11}.
Then

(a) list the elements of R (¢) find Dom(R) and Range(R)
(b) find R~! (d) find Dom(R™') and Range(R™)

4. Write the domain and range of the following relations. Determine which relations are
functions.

,8),(0,9),(0,10)} (d) Ry ={(a,2),(b,3),(c,2),(a,3),(d,4), (b,4)}
% (%7%)} (e) R5: (_\/§a3)a(_L1)7(070)7(1’1)a(\/§a3)}
(¢) Rs={(3,7),(3,11),(4,9),(5,11)} (f) Re ={(5,0),(5,1),(5,2),(5,3),(5,4),(5,5)}

5. Find the domain and range of the following relations

(a) (z,y):2®+y* <4 © 2 +y=1
r+2y=1
(b) (z,y):x+y<1 (d) (z,9): |zl +y =2

6. Given that
ve—1, x>1
f(x) =

4, x < 1. Find
(a)f(0) (b) f(3) (¢) f(a+ 1) in terms of a.(Given that a > 0)
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7.

10.

11.

12.

13.

14.

15.

16.

Let A = {9,10,11,12,13,14,15,16,17}, and f : A — N be defined by f(n) = the
highest prime factor of n € A. Write f as a set of ordered pairs and find the range of
f.

Find the domain and range of the following functions.

(a) f(z)=+vx?—6x+8 ) 3r+4, —1<x<2
(¢) flw) = 1+, 2<x<Hh
(b) f(z)=2*+1,x €W (d) f(x)=2—z,xz €N

. for y = (z — 1)(z — 2), state the range if

(a) the domain is considered to be {z|1 <z <2}
(a) the domain is considered to be {z|(—o0, 1] U [2,00)}

For the following functions form fog, gof, and state the domain.
(a) f(z)=2—+]zl.g(z) =2 -4  (b) f(z) =V, g(z) = |2]
Let f(xz) =5z — 3. Find g(x) so that (fog)(x) =2z + 7.

If f is a real function defined by f(z) = . Show that f(2z) = %

Which of the following functions are one-to-one? on to? and one to one correspondence?
Explain.

(@) f[AR-R, f(z)=2—-222+1 (d) f:Z—Z,f(n)=n>+1

(b) p: R = R,p(x) = |1 - 3z (e) g: R — R, g(z) =5"

(c) g:[2,00) = R,g(x) = 2% — 222 + 1 (f) f:R—R, f(z)=Va?

Find the inverse function of f(z). State the domain of the inverse function f~!(z)

(2) f(x) = —10+ 8z (d) flz) =4k (g) f(x) = 5ut3
(b) flz)=(z—2)"+3 (&) fx)= Vo +1+2 (h) f(z)=—1+2a?
(c) fla)= 22 (f) flz) = 2=

242, (d) y= 2t (g) y=(x+2)"".

(a) y=x
(b) y=14. (e)f() ¢—x+ +2 () y=1-%+2.
() y = Va. (f) y =& — /622 + ma®.

State which of the following define rational functions:
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17.

18.

19.

20.

21.

22.

23.

24.
25.

26.

27.

(a) y=3. (d) y=1. (g) y =z + 2
(b) y = |z|. () y = Lirte (h) y =2
(c) y =V (f) y=(-1)". (i) y = 2t

Find a polynomial equation of lowest degree which has the given foots:
(a) 1,1,1. (b) 1,2,1 44,1 —4. (c) 1, -1 0B 14 iv3

2 20

Use the Remainder Theorem to find:

(a) P(1) when P(z) = 2* —x + 3. (c) P(0) when P(z) = 3z + 2? — 5.
(b) P(i) when P(x) = z? + 1.

Given that 3 is a double zero of P(x) = x* — 323 — 1922 + 87x = 90, find all the zeros
of P(z).

Write the general polynomial P(x) whose only zeros are 1, 2 and 3, with multiplicity
3, 2 and 1 respectively. What is its degree?

In the following equations find the rational roots, and, where possible, solve completely.
(a) P(x) =2%—22*> — 20+ 3 =0. (c) P(z) =32+ 223 + 222 — 2 = 0.
(b) P(x) =223 - 32> —= 32 +2=0.

How many zeros does the polynomial z(z — r)(x — r2)(x — r3) - - - (x — 71) have?

Find the domain and the real zeros of the given functions and sketch their graphs.

(a) f(x) = 7 (c) flz) = =
234222 —x— _ (z+2)2($_2)
(b) f(z) = %' (d) fx) = 2(z—1)%(z—3) "

For what values of k is 2% + 2z + k exactly divisible by x — k?
If the polynomial P(z) = 2° + Ax® + Az + 4 is such that P(2) = 6, find P(—2).

Sketch the graph of the given function. Identify the domain, range, intercepts, and
asymptotes.

(a) f(x)=logy (e —3).  (d) f(2) =Blogy(x+5).  (g) fla)=16—4=.
(b) f(z) = —3+logyz.  (e) log
(0) fa) = —log,(=3).  (f) fla)=2". (i) flz) = e,

Solve the following equations.
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28.
29.
30.

31.

32.

33.
34.

35.

(a) 16372 = 1. (d) logy(logs (z)) = 1. (g) 973=F2.37® = o7~ 2~ 1,
(b) log, (14 v/x) = 6. (e) 3 (10" )" + 3 =53.
(c) 2°° =8, (f) e2* —7e* 410 =0.

Let f(z) = 3. Show that w = 4(3%).
Find the inverse of (a) f(z) =¥~ (b) g(z) = In(z% +2), for 2 > 1
Sketch the graph of the following functions

(a) f(#) =2+cost (b) f(z)=sin(z+ %) (c) f(r)= tanh(z)
Show that cos (%W) = —i (\/5 + \/6)

Given sina = —%(a in fourth quadrant) and tan 5 = —% (6 in second quadrant), find

sin(a — B) and cos(a — B).
Let sin4¢ =  and tan@ > 0. Then find (a) sin26 (b) cos 86
Prove that (a) sin (5 — z) = % (b) sin (T —z) = Cosai;%sinz

Prove the following identities

(a) sinz(cotx + cscx) = cosx + 1 (c) sinh(z — y) = sinh(x) cosh(y) —
cosh(x) sinh(y)
(b) sec2z = S (d) sec? x — csc? x = tan? z — cot? x




