


Final Exam. Solution Key Math. 101 May 27,2001

3 i ~ 1( . 3 1 - 8x _ 3 . 1 - 8x 3' ~ - 8 31. a) 11m - hm = hm -- = -8 = -2
,x~oo\IX(x2+1) x-+oox3+x ~X-+OO1+~ N 8].

() . sin2x - 2sinx l' 2sinxcasx - 2sinx 21' cosx - 1 ~Ob hm ------ = 1m --------- = 1m ---- =~.
x~O x sin x x-+O x sin x x-+O x

2x
- l'

2. I' (x) = 3 (xZ _ 1) 3

(a) Yes, 1 is continuous at x = 1 and lim l' (x) = !im l' (x) = co ..
x-+l+ x-+l-

(b) No,1 is continuous at x = -1 But, lim l' (x) = . lim l' (x). = -00 \.x-+-l+ x-+-l-

dy \ _ dy \ X dt \ =[i).dx x=if - dt t=-1 dx x=if

lim f(x) - f(O) = lim cas x-I = 0 :::}l' (0) =@].
x-+o- X - 0 x-+o- X

dt\ =1-121,dx x--"-8

4. Jim f(x) - f(O) = lim (1 - x3) - 1 = 0
x-+o+ X - 0 x~o+ x '

3 dy 4t + 1 dt. _ Z

dt 3(2tZ+t-9)!' dx = -2csc 2x-4cscZ2xcot2x .

:>:.) =Cll dy \ _Ill8 ~, dt ~'t=-1

dV dr2= - = Z71'rZ_
dt 3 dt'

[r = 6 m, when V = 48Jr m3].

'i 1

2. (a) Put u = sin x, du = cas x dx, 1(sin x)5 cos x dx = 1u5du = GJ.
a a

(b) Put u = x3 + 1, du = 3x2dx, 1xZ(x3 + 1t1/zdx = ~1u-1/zdu = ~u~ + c = ~JX3+ 1 + C.

3. (a) 1 __ 1 I1Z1 ~au - 12 _ 4 v'2x+1 dx 11J [Put u = 2x + 1, du = 2dx]
4

(b) :t = f (z) = ~. Solving for z gives z = 15 =f75l which is in (4 12). z+1 2 ~ ' .

8. I' (x) = (3xZ + 1) J7 + (x3 + X)4 > 0, Vx E R:::} 1is increasing on R.

8 8

9. y'=x-~, L~= IV-1-+-(Y-')-Zdx= Ix-fsJ1+X~dx=Ivf25-vsl. [Putu=l+x~,du=~x-~dx].
1 1

10. y = 2x - xZ = 1 - (x _ 1)2

Z

(a) Area of R = 1(2x - XZ) dx =G].
a

(b) By Cylindrical Shells: Volume of shell = 2Jr (5 - x) (2x - xZ) dx
Z

Volume of the solid of revolution = 2JrJ (5 - x) (2x - XZ) dx I d",
a

o x




