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Question 1 (7 marks)
a) For the two sets, A={1,2,3} and B={3,4,5,9}; (2 marks)
1- State whether each of the following defines a function from A to B, or not. Explain your
answer.
Solution
) f={(15) (2.8).(3.9)}
is not a function ------- where f(2)=8¢B
i) g(a)=a+2, aed
is a function  ------ where g(1)=3€ B, g(2)=4€Band g(3)=5€B

2- Get the inverse of both (fand g). Are their inverse functions?
=4(5,1), (8,2),(9,3)}) isnota function where 8¢B

g!'={3.1), (4,2),(5,3)})  isnota function where g"l(9) ¢ A
b) Suppose that: f», /2, f3 and f; are four functions where, (2 marks)
dom(f;) =[-1,1] , dom(fy) = (0,0], fy(x)=x"+1 and fy(x)=5x+3;

Find the following:

dom(3/1f3), dom(fi/f3), (f30f;)2), (fi0f3)(x)-

Solution
Ddom(3f; ) =dom(f;) N dom(fz) =[-1,0]
2)dom(f; /13 ) = dom(f; ) N dom(fs) , f3#0 and dom(fs) =R
dom(f; /f3) = (-1,1] .
3) (50£)2)=(f(fi @)= f(5(2)+3)=£(13)=(13)’ +1=2198

4) (f:0£)0) = (fi(f5(x) = fu (o +D)=5( +1) +3=5x" +8
c) Given that f and g are two functions defined as follows: (3 marks)
f:R—R where f{x)=3 x*+4 and g:R—R where g(x)=7x+),
Determine whether:
Solution
i) g(x) is bijective or not?

1) let g(x1)= g(x2)
Te+5=TxtS -— Ta=Tx — x1=Xx2 — glv) is injective (one-to-one).

2) The range of g(x) is R. That is, g:R—R is surjective (onto).
Then g(x) is bijective

i) f{x)is even, odd or neither?
Ax)=3(x)?+4=3x+4=fx)
Then f{x) is even
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Duestion 2 ( 6 marks)
a)-Consider the four functions f, g,h and s, be such that:

lim f(x)=2, limg(x)=—3 , h(x) —Ax? +5x+2
X x—>

and that f(x) < s(x) < h(x), Vx in their domain;
Evaluate the following:

Solution
{1;1} h(x)=Y1+5+2=2 and ltilz}s(x) =2 using the squeeze theory
i) hm[[f( ) g(‘)j h(x)] = (2( ”j 2=-5
v—1 s(x)
1) lim (Lx)+g(x)+7j = —+(~3)+7=2
x-1\ 4 4 2

(2 marks)

b) Study the continuity of each the following functions at x =2:
Solution

— >
O N
lim f(x)—hm(r 2)=0 and lim f(r)—llm(2 x)=0
-T2 x— 2

hm f (x)=0 the limit exists
and f(2) 2—2=0 thatis lim f(x)=f(2)

i x—2
then f(x) is continuous at x=2.

———Xf'x"z x>2
B x°=3x+2
i) g(x)=
3x2-x-5 x<2
x=2 (=2)(x+) _ o
I_filzg(*)_ P—mz(ﬂ 3):-12)_ lim I G- 11_1)1121 =3
lim g(x)— llm (31 -x-5)=12-2-5=5
x—= 2

Then the limit 1im g(x) =0 does not exist
x—2

Hence, g(x)=0 is not continuous at x=2.

(2 marks)

c¢) Choose the suitable answer

Solution
k
1- If lim —tz—O, then
xo0x —3x+4+2
1) k=3

4 —2x+1 . :
2- For the function . s , the line y =1, is said to be its

xt+x?-3x+2
ii) vertical asymptote

(2 marks)

Page 2 of4




: sinx
3- As x gets small, the expression ( )
, x

11) gets closer and closer to 1.
4- As x gets small, the expression (sin,ir)

iv) isn't getting closer to any particular number.

Question 3 (7 marks)

a) Use the definition to deduce the derivative of the function (ex). (1 mark)
Solution
] X x+Ax _ x o Ar_l
@) _ lim &——% =¢* lim < =e
dx Ax—0 Ax Ax—0  Ax
: ) . . 1
b) Find ;—y, for each of the following functions: (4 marks)
x
Solution

1) x=a(l+sind), y=a(l—cosO)
dy b _a(sinf) x-a
dx 4, a(cosl) a-y

i) y=x" %" —cosh(In(3x 2))+x+/x
1+
D 1% A3 gt Inz - x*" ] - [sinh(In(3x’ )) /ol

(b, ‘/Y+ \/7\

- (x—D(x" —2)
111) y= L(' _5)('\+1)J |
In(y) = L(InGx=1) + In(x? =2) = In(x* = 5) ~ In(x+1))

Ldy _of L 2x 3 1
yde 2 x-1 -2 x-5 =x+l

1
dy_of 1, 2e 3¢ | (x—1)(x2-2)]2
dx 2 x-1 x*-2 =5 x+1 (& -5+

iv) cos(x—y)=xsiny

b.)I'—-

dy .
—sin(x—y)(1- (—I’K) =X COSy—y +siny
dx dx
. d d .
—sin(x— y)+sin(x — y)—Z =X cosy—)i+ siny
dx dx

d : :
(sin(x—y)—x cosy):i}—}‘ =gin y +sin(x - y)

dy siny+ sin(x—y)
dx sin(x—y)—xcosy

¢) Prove that: tanh ~'(x) =1 Ln l1+t

Solution

(1 mark)
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————

LS}[ y = tanh =l (x) = tanh( y)=x

Yy _ Y
e’ —e = =
— =3 = e’ —e ' =x(e? +e77)
e’ +e””
2y ) 2
e —l=x(e*? +1) > e’ (1-x)=1+x
I+ x
e = , where e¢*? >0
1—x
7y = In [t " ‘H—x
2y ln|1_x = y=5ln=

: 4 _
d) If sinh( x) = 3 compute the values: cosh( x) and tanh(x).

Solution

(1 mark)

: 5
cosh ?(x) —sinh ?(x) =1 = cosh( x) = \/l + sinh *(x) = 3 where cosh( x) > 0

inh( x 4 4
tanh( x) = sinh(x) _ 4 =—

cosh(x) % 5
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