Kuwait University Math 101 Date: January 20, 2009
Dept. of Math. & Comp. Sci. Final Exam Duration: Two Hours

Calculators, mobile phones, pagers and all other mobile communication

1.

2.

10.

. Find f' (1), where f(z)=+1+ z2

equipments are not allowed
Answer the following questions. Each question weighs 4 points.

Evaluate the following limits, if they exist:

. 1 4 . 2s8inf — sin 26
(a.)x_’ll.u% :c—2_a:2—4) (b) }31—% 6?
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(a) Find the value of k such that f is continuous at = = 0.
(b) Is f continuous at x = 3?7 Justify your answer.
Ul

4+ 1

Find all numbers ¢ that satisfy the conclusion of the Mean Value Theorem, of the
function f on the interval [—1,2], where f(z) = 2® — 2z.

. Show that:
/sinax V/cosz dz = 2 (cosz)"/? — 2 (cosz)*? + C.
. Evaluate:
3 2
f \/3—xdx+/xscosa:dm.
0 2
Find the z-coordinates of the points of inflection of the continuous function:

22 7
1
— 2
f(z) j;3+t2 dt+[\/3+t dt.

. Show that:

3
12 < /v:::2+16d:c < 15.
0

Find the area of the region bounded by the curves y =z —2 and y? =z — 2.
The region bounded by the curves y = 1/z and y = 22 is revolved about:

(a) the line y = 2,
(b) the line z = 2.

Set up an integral that can be used to find the volume of the resulting solid in each
case.
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2x1x0=[0]
(a) lim f(xz) = lim ‘iz—j = = f(0) &xli%l—f (z) = xli%l— mi;i? —[=k1]

z—0t z—0t+

) . k41 _
[ is continuous at 0 = 5= = —k = .

2

_ 2=k 2*—(-1)
(b) At x =3: ilgéf(a:)—im?—hmﬁ__f@):

—3T 1 r—3
Yes, f is continuous at x = 3. [or, for x = 3 > 0, f is a rational function, with
nonzero denominator, then f is continuous at = = 3].

z —2%+4322
f,('r):\/1+m2_ (1,4_—:_—:?)2 = f,<1):%_%

f is continuous on [—1, 2], and differentiable on (—1,2) (f is polynomial). f'(x) =
322 -2, f(=1) =1, f (2) = 4. From the Mean Value Theorem, 3 ¢ € (—1,2) such that
FQ—fD)=Ff ()R- (-1)], ie, 32 -2=1 = — =41 —
Only, satisfy the conclusion of the Mean Value Theorem of f on [—1,2].[—1 ¢
(—1,2)].

Solution (1): Since

o
N

£ 2 (cos2)”? = 2 (cos 2)*"” + €| = (~sin) (cos 2)

- |z — (—sinz) (cosx)

sin x (cos x)% [1 — cos? 2] = sin®z \/cos z.

Therefore, [ sin®z y/cosz dx = % (cos x)7/2 — % (cos x)3/2 + C.
Solution (2): [ = /sin3 ry/cosT dr = /sin:ﬁ\/m (sin’z) do =
/sin zy/cosz (1 — cos®z) da = /sinx [(cos x)% — (cos x)%} dz.

5 1

2
Put v = cosx, thus, du = —sinxdr — [ = / (zﬁ — ui) du = ?u
2 2

= (cosz)/? — 3 (cosz)*? + C.

3
Let I; = /\/3—xdx. Put v = 3 — z, thus, du = —dz,u(0) = 3,u(3) =0 =
0

0

I = /\/ﬂdu =2 [u
3
Let f(x) = a®cosz. Since f (—x) = —f (), thus, f is odd function and
2 3 2
I, = /x?’ cos xdx :@. Then, /\/B——xdx + /xg cosxdr = 2v/3 4+ 0 ={2/3|.
0
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- 6(1—x* 6(1422)(1—z)(1+2)
T e) = g i () = <£4+3>2) - <24+3)2

f" changes sign at = +1. Thus, the points of inflection of f are at x = +1.

8. Let f(z) = va® 4+ 16, f is increasing (f' () = ==z > 0 for x € [0, 3]). Therefore,
fO)< f(x) < f@B)forze0,3.[or, 0 <2<3 = 0<22<9 = 16 <
3 3

i

3
2?2 +16 <25 — 4§\/1’2+16§5]Thus,/f(())dxﬁ/f(x)dxﬁ/f(?))da: —
0

3
/4dm /f /5dx=>12</\/x2+1 6 de < 15.
0

1
1
9. TheArea—/(y—y2) dy = [%_§] =B
0
0

10. (a) REVOLUTION ABOUT THE LINE y = 2 :
1

Volume = 27/ (2—1v) (y% - yz) dy
0
1

OR Volume = 7r/ [(2 — 3 - (2- \/5)2] d.

(b) REVOLUTION ABOUT THE LINE © = 2:
1

Volume — 7r/ {(2 )P (2 _ y%ﬂ dy

0
1

OR Volume = 27r/ (2 —z)(vz — 23) du.

0
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