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Question 1 ( 10 marks) Q1
" a) Define the domain and the range of each of the functions given in the following
table (2 marks)
The Function The Domain The Range
= | e 2,00 cucveininian | menessssiciees 0,00)ciunennnnnn
F60 =3x8 %) A
R—{E—}-m-[}nez ................. R ...................
f(x) — tan—lx 2 s tesreseskeanree . “.....::.': ...............
AP R 21,00) s i R e
f(X) — ln (x _ 1) ........... ( 1, m). .
............... R vl
fGO =cosCr+5) | i | e, o
2x—-1
b) Find f~1(x), where f(x) = x3 (2 marks)
2x—1
Y =73
3y+1
X =
2 .
3x+1
YT
_ 3x+1
@ ==
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¢) Evaluate the following limits: (3 marks)

1
D lim,_,, x2 cos (;)

1
—1 < cos (—) <1
X
2 1 2
—x“<cos|—|< x
_ X
lim—-x2 =1lim x%2 =0
x-0 x—0

. . i
Hence, using the squeeze theory we get:  limy_,q x? cos (;) =0

xZ+4x-12 7
2) limy.,, f(x), where f(x) = { 2 7
6 X =2
T
limyc. £ (x) = lim Z522
(x+6)(x—2)

= 4

- LI—I»I% x(x—2)

) 6—3z+10z3
3)limg.,y 723-222 +1
I 6—32+1023_6—3+10_31
el 723222 +1 7-2+1_ 6

d) Discuss the continuity of the function f(x) = 2 x3 — 5 x2 — 10x + 5 in the interval

[-1, 2]. Hence, show that f () has a root in that interval. (3 marks)

The function f (x) is a polynomial, then it is continuous for all real numbers ( R).
Hence, the function f(x) = 2 x* — 5 x* — 10x + 5 is continuous in the interval [-1, 2].

To show that f () has a root in that interval,
f(-1)=-2-54+10+5=38
f(2)=16—-20—-20+5=-19
Where 0 € [—19,8], then f(x) has a root in that interval [-1 , 2].
According to the intermediate theory.
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Question 2 ( 10 marks)

Q2

4 — t? t<1

a) Determine, if the function f(t) ={(t—1)? 1<t < 2, is continuous or discontinuous at
1 t=>2

thepoints: t =1, t=15 and t = 2. (2 marks)
Att=1.
f(®)1s not defined att = 1

Then f(t) 1s not continuous at t = 1

At t = 1.5:
at t = 1.57f(t) = (t — 1)2, which is a polynomial. Hence, f(t) is continuous at t = 1.5.

At t = 2:

Df2)=1

2) lime_+, f(t) = 1 and lim,—, f(t) = 1
That is lim_,, f(t) = 1

3) f(2) =lime,; f(2)

Then f(t) is continuous at t = 2

b) Find %, for each of the following functions: (6 marks)

1) y=7"%" —cosh(In(3x%)) + v x ++/x

1+ )
9 _ (7% 37 x> 4 2% In - x*" ] [sinh(In(3x?)) 6“;_]+ /23
dx 3x 240x ++x
2) y=(Inx)*

Iny = x In(In x)

1 1/x 1
;3’/ = [n(ln x) +xﬁ= In(ln x) +m

, x 1
y = (Inx)*[In(ln x) + E—x]
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3) xy = (xz + y2)3/2

3 7’
xy +y =5 G +yH2(2x + 2y9)
3(x? +yH)V2 -y
x + 3y(x? + y2)1/2

y =

4) x=a(l+sinf), y=a(l-cosé) ,where a is any real number.

ay _ dydO _a(snf) x-a

dx 4, a(cosd) Ca-y

3
c¢)The amount of air in some balloon at any time ¢, is given by the function: V (t) = ftﬁ;
Determine if that amount is increasing or decreasing at =87 (that is: if the balloon is
being filled with air or being drained of air) (2 mark)
o 2(4t + 1) t72/3 — 24 ¢1/3
- (4t + 1)2
at =8
@) 2(32 +1) 872/3 — (24) 81/3
= = -0.
(32 + 1)? 029
Which has a negative sign
The amount of the air in the balloon is decreasing
That is the balloon is being filled drained of air
Dr. Hewayda Elghawally
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