Kuwait University Math. 101 July 24, 2010
Dept. of Math. Second Midterm Exam  Duration 90 Minutes

Calculators and mobile phones are not allowed
Answer the following questions.

1. (3 Points) Lety = 57—+ and v = cos(e?) + 5~ me.Find%atx=0.

2. (3 Points) Find an equation of the normal line to the graph of the equation
(2 +y2)} = Sxp+ 15

at the point P(1,2).
3. (3 Points) Find the value of dy if

Mdonill] a2l X
y=x"+sec (12 )
and x changes from 3 to 3.03.

4. (3 Points) A point P(x,y) moves on the curve y = Jx. If § is the distance between the

point P and the origin, then find 45 fg whenx = 1 and ‘j; 2.

5. (3 Points) Use Rolle’s Theorem to show that the equation
4 +4x+3=0
cannot have more than one real root.

6. (10 Points) Let f{x) = M

12(x ~ 3)
Xt

b. Find the intervals on which f is increasing or decreasing, and find the local extrema of
f; if any.

C. Find the intervals on which the graph of f is concave up or concave down, and find
the points of inflection, if any.

a. Show thatf (x) = and f' (x)

d. Find the vertical and horizontal asymptotes of the graph of f, if any.
e. Sketch the graph of f.
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.y 2v—1 av - sec2x
1. Atx=0,v=23. = = , Y - oxsinx® y —ELX
2 dv A —qyr1 (2 — tan x)?

(2] -[%] , [%], -odb-[3

rofwo

2. 20+ 2)2x+2p)) =5+ xY) = m=[V],, = - = m=+

Equation of normal line : | (y—2) = £ (x—1)

3. y=£Rfx)=x+ %sec%%x)

_ _ 1 cpp2( T
ady = f(x)adx = [2X+ g Sec ( 15 X) tan( 15 X) }a’x
when x = 3 and ax = Ax = 0.03, this becomes

dy = [6++(2)(1)](0.03) =

_ _ as _ (dS\(ax) _ 2x+1 ax
e R - dx)(dt)_<2m><df '

when x = 1and X - 2 - ﬁ:<i>2 _ |3
dt =\ 27 )P |5

5. Letfix)=4x+4x+3 = F(x) =12x° +4

Suppose that fx) = 0 has 2 different real roots ¢1, ¢; with 1 < 6.

So fc1) = fcz) = 0.

Since fis a polynomial, it is continuous on [¢1, ¢z ] and differentiable on (ci, ¢2).
By Rolle’s Theorem, there is a number kin (¢, ¢;) such that 7(k) = 0.

But 7(x) = 12x*> + 4 > 4 for all x; so 7(x) can never be zero. This contradiction
shows that the equation cannot have more than one real root.




6. Ax) = % : Domain of f= R — {0}. The point (1,0) lies on the graph of £

(@) Fo) - 86 o pip - 6X° — 2x(6x—6) _ | 6(2-x)

X X X
_62-x) L —BX-3x2(12-6x) | 12(x-3)
f(x) = — = f'(x) = ” = v
Interval (—0,0) | (0,2) | (2,2)
(b) sign of 7(x) - + -
conclusion/ |\ / AN
f2) = < is alocal maximum
Interval (—0,0) | (0,3) | (3,2)
(c) sign of 7'(x) - — +
conclusion / graph of /i, CD CD | CU
(3,4) is a point of inflection
(d) lim Aix) = -0 = |x=0isV.A lim Ax)=0 = |y=0isHA

X-0% X—too

(e)
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