Kuwait University 'Math 102 Date: 02/07/2005
Department of Math & CS First Test Duration: 75 min.

Calculators, Pagers, and Mobile phones are not allowed.
Instructions: (i) Read each question carefully. (i) Show all work in order to receive

full credit,
1. Letflx) = m(x2+2)%, =x<0
() Prove that f has an inverse (2 pts.)
@) Find /! and its domain. (3 pts.)
2. Find dy/dx
_ X2 (2x=1)°
(@ y x+5)? (2 pts.)
b) e = tan~!(sinhy) + (1 +x)* (3 pts.)
3. Answer the following questions
(a) Simplify
cosh(L-In(x +1) - In2)
and find its value in a rational form. (2pts.)
() Show that (2pts.)
=1 4 1 = = ain-l
cot (—-———— 75 ) sin™' (Jx)
4. Evaluate the following integrals:
dx 2 pts.
@ | = A (2 pts.)
® ftanfinGe)in( L Jax (3 pts.)
Xe
5. Evaluate the limit, if it exists:
(@ lim (e*)¢” (3 pts.)
® lim 2= (3 pts)
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Do
(-=0) d decreasing
1.{a) Lety < 2In(x? +2), then dxy —IL < 0. So, flx) is an inereasing function

Vx € (O, Hence, fis 1-1 and /! exists.
by £ =In(x?+2) = et =x2+2=x2=ef -2 x V72 forsso— XSO -

Hence f7'(x) =/e¥? —2. Domain /=i is Lilnz,oo) ’

1, B(x-1) g i iati .
2.{a) lny = ~In~———— = - [2lnx +3In{2x — 1) — 2In(x + 5)]. Differentiating w.r.t. x:
2 {x+3)° 2
1
Y _ 12,6 __2 dy_L 3“1
st & B e ey Rl et 2, 1 5]

:Q‘:ln xZ(Zx_l)B[ 3x2+251—5 }
drx (x+5)7 Lx(2x—1)x+5)

(b) Let wz‘E(l +x)* = dxeﬂnﬂm - eﬂnﬂm[m +x) + —E—] -1 +x)*[1n(1 +3)+ 5
differentiating all terms impligitly w.r.t. x:
X
1=

'cosh 5
e‘y(y+xy‘) = ﬁ +(14x) [ln(1+x)+ 1

y'e?—y'sechy = (1+ )" [In(1 + )" +x] - ye¥ =
(1+xy"[In(1 +x)"™ +x] - yer

xx ] So,

L]

e” —sechy
2 it D)
3.(a) cosh(LIn(x+1)—1n2) = cosh| In (“21) ): e * te *., simplifying
112
{,H-l)”z h[M]-l (x + 1) 2
= gt 4ot ’ _ 2. x+ DY [ _x+5
2 . 2 T 4x+ 1)

(b) Leto - cot-'(—‘”;‘), then cotd = Y1=% 8o, sing = /& = sin"!( /%) is true.

Jx
dx
4. (a) js o =jxm(5+x) = Letu = x'\?, then du = -%&
- du  _ | 2 tap-!
=2 5+uu2 = ﬁtan E‘FC

(b) |tan[in(xe" )]m[;lé-z-) dx = - [ tan{in(x*e*) ] In(re?) dx = Let u = In(x*e*) = xInx +x, then
du = (Inx + 2)dx = In(xe®)dx = —Jtarlu du = L—lnlsec{ln(x"e")]l +C |

5. (a) Iim {¢*)*" has the lndeterminate form %, Lety = (e* )e.‘, = lny = e‘xlne’ = xe™.

Then lim Iny -hm xe™® =lim -5— has the form 2. Apply L'H. rule _—_>11m ? =0. 8¢,
11rn Iny =0 :llm y= II'

5 % Inx

{b} Im ;‘;x ] =lim ’/: 22 has the Indeterminate form . Apply L'H. rule
A=l - x=1 =

_.x_ 4+ Inx

E T

=lim
- 3x? 3

Py






