Kuwait University Math 101 Date: April 9, 2009
Dept of Math. & Comp. Sci. First Exam Duration: 90 minutes

———

Calculators, mobile phones, pagers and all other ‘mobile
communication equipments are not allowed

Answer the following questions:

1. Use the definition of the limit to show that linr:L3 (2z -1) = -7 (3 pts.)
T——

2. Evaluate the following limits, if they exist:

e i @)
(b) iﬂ (z - 1)'3' Cos (mi 1) (3 pts.)

3. Find the vertical and horizontal asymptotes, if any, for the graph of
z-1
fle)= 224 (4 pts)
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4. Find the z-coordinates of the points at which the function f is discontin-

uous, where
2 _
( z 4, ifg >l
z—2
Fle) <o
sin (z — ,
k —zz'—_-r—, if z <ji}
Classify the types of discontinuity of f as removable, jump, or infinite.
(4 pts.)
5. (a) Use the Intermediate Value Theorem to show that
f(z) = z* + 2% — 3z + 7 has a horizontal tangent line. (3pts.)
z3

(b) Show that the graph of f(z) = o has a vertical tangent
line. (3 pts.)

6. (a) State the definition of the derivative of the function f at z = a.

2
(b) Evaluate the following limit, if it exists: lim o 1.

z—1 T —

(2 pts.)



li (3 points) Use the definition of the limit to show that lim3 2x-1)=-17.
2. a) (3 points)

11\/;+_12 «/?2«/x—+-+2
P x2=9 Nx+1+2
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) 5‘23[ (x> = 9(Vx+1 +2)J B !‘iig((x+3)(\/x—ﬂ+2)J T4
b) (3 points)

2
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x—1

S 2 2

Since —lgcos( ! l)<1 we have —(x —1)? <(x-1)? cos( 1 )<(x 1)3.

X — X —

2 2
As linlq— (x=1)° = I_inll(x —1)° =0, then by the Sandwich theorem
: 1

llm(x 1)? cos( j: 0.

x—1

]x 1 |x—1]

> (4 points) f(x) = x*~x x(x—l)(x2 +x+1)

hm f(x)=lim (x—1) = lim + - l
(=D +x+1) o x(x? +x+ D 3
hm f(x)=lim —(x=D) = lim -t 1

SUx(e=DE" +x+1) o x(x?+x+1) 3

lun S(x)=lim —(x=1D) = lim —ZL =Foo
=0 x(x = 1)(x* +x+1)  50* x(x? +x + 1)

Vertical asymptote: x = 0.

11m f(x)= lim [x-1]
ot x(x = 1)(x* +x+1)

=0. Horizontal asymptote: y = 0.

4. (4 points) f(x) is discontinuous at x = -1, 1, 2.

lun f(x)= lim %(i——) = lim in(_x*l_)__ = oo, Infinite discont. at x = —1.
-t x% ] =1 (x + 1) (x —1)
lim sin(x —1) — lim sin(x —1) _ _1_
= x" -1 =T {x+1x-1) 2
x*—4
lim =3. Jump discontinuity at x=1.
x>t x —
2
lim = 4 = lim(iﬂ)(—x—zz = 4. Removable discontinuity at x = 2.

X2 x—2 x—2 x——2



5. (a) (3 points)
f1(x)=4x> +3x* =3.
f(0)=-3<0
f()=4>0.
J'(x)is continuous everywhere, it is continuous on [0, 1]. As f'(0)f'(1) <0,
then by IVT there exists at least one c € (0,1) such that f'(c)=0.

b) (3 points)
2

f=2
x—1
Zx3(x-1)-x° |
N C2x-1)-3x  -x-2
f(x)— (x_l)z - 1 - 1

33 (x-1)?  3x3(x-1)?
1i1‘r01 | f'(x)|=0 and f(x) is continuous at x = 0.

Thus, f{x) has a vertical tangent at x = 0.

6. a) (1 point) f'(a) = Lig}-f%f@.
b) (1 point)
fl)=x
f'(x)=

3
x5
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