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Answer all the following questions:
(O1) Choose the correct answer: [25 mark]

1) If f(x)=x>+3x2+4x +5 and g(x)=5, then (g of )(x) =
(A) 5x 2+15x +25  (B) 5x °*+15x *+20x + 25 (C)225 (D)5

2) lim + |n(2;hj is

h—0 h

(A) e’ (B) 1 (©) % (D) does not exist

3) If f (x)=x°-1 then f (x)=
5 1 oy —
A P+l (B) = (©) ¥x -1

4) Let y =cos(arctanx ). What is the range of this function?

1
(D) T o1

(A){y —%<y <%} B){ylo<y <1} (C){yjosy <1} (D){y|-1<y <1
5 If f'(x)=—F(x)and f () =1, then f (x)=
(A) %e—2x+2 (B) e—x—l (C) e1—x (D) e—x
6) If sinx =e”,0<x <, what is g—z in terms of x ?
(A) tanx (B) —cotx (C) cotx (D) cscx
7) lim sin(x +h)—sinx
h—0
(A) O (B) 1 (C) sinx (D) cosx

99 )
8) dx—gg(smx):

(A) sinx (B) cosx (C) —sinx (D) —cosx
1
9) | ——=dx =
) '|.4\/25—x2 "

(A) arcsinxg+c (B) arcsinx +¢  (C) %arcsinxgw (D) 24/25-x2+c

10) If f (x)=x? and g(x)sz_, then the domain of f og is
(A) (=,0) (B) [0,0) (C)R (D) R —{0}
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(02) [30 mark]
a) Prove that sinh~1x :Intx +«/X2+1J, X €(—00,00)?

b) Apply L’Hospital’s rule to evaluate the following limits:

1) lim M, 2) lim (secx —tanx ),
x—0 X « 7
2
3) lim (sinx )", 4) lim In_x
x —>0" X—>wo X
(Q3) [30 mark]
a) Complete and prove if: y ~tan1x = d—i:

b) Find y’ for each of the following functions:

sin(x3+1) L5X

1)y =e 2) y :cos_l(tanx),
3)y =x "X Ltan~leX, 4) xy =tan-.
X
(Q4) [30 mark]

a) Find the Maclaurin series for f (x)=In(1+x).

b) Evaluate:
X —3
1) | ————dx,
) Ix/9x 244
X2
3) | ———=dx
) I»\/16—x6

2) Il cos(e

4) [cotx .In(sinx )dx.

GOOD LUCK,
Dr. Amr Soleiman — Dr. Mohamed Nasr
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The answer

No.

Answer

1)

2)

3)

4)

5)

6)

7)

8)

9)

10)

@W> O OO0 wWm>O 0
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Answer Q2 :
a)

sinh™x = In(x ++/x? +1), X € (—o0,00).
x2e¥

y =sinh™x = x=sinhy=%(ey—e‘y) =

ey >0

e?y —2xe¥ —-1=0 = ey =x £Ux%2+1 =

y =sinh™x :In(x +x/x2+1), X & (—o0, ).

b)
. log.(A+x) 2 . 1 1
@) 1im199s+X) o_ i, - -,
x =0 X x>0 (1+x)In5 In5
. B 1 sin x . 1-sinx 2
(2) lim(secx —tanx ) “*=Ilim — = lim ——>0
- x>Z\COSX  COSX ) x-Z COSX
. —COSX
= lim—=0,
x>~ —SinX
2
. . 0° . . . .
(3) y =lim(sinx)" ~ = Iny =Inlim (sinx )" = lim x In(sinx )
x >0 x =0 x >0
. In(sinx)~  cotx
= lim——2 = lim
x —0* 1 x—>0" —1
X X °
2 0
P —2X
= lim °= lim ——=0
x—>0" tanXx  x—0' sec® X
= y=e’=1
. Inx =
(4) lim 2 = —lim = =0
X—>o ¥ X—> oo X
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Answer Q3
a)
y =tan'x = x =tany = 1=y 'sec’y
111
sec’y 1+tan’y 1+x?2
dy 1
dx 1+x?2
b)

Q) y =e D 45X — v =3x 2 cos(x 3 +1)eS"* D 15X In5

—sec” X

\//1 tan x

(2)y =cos™(tanx )

X

3)y =x ™ +tanteX =z +tante* = y'=z'4+—°
()y y 1_|_(eX)2
z=x""=1Inz =Inx(Inx)=(Inx)* =
, 2Inx ,  2Inx e”
7' = sy = + —
X X 1+(€")
@ xy=tanL = xy'+y =L Vysec?y =
X X X
(x ——13ec —)y =y (1+—)sec2 Y
X X
—y (1+—) sec’ 3:

Ly '=

(X — L sec? —)
X X
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Answer Q4 :
a)
f (x)=In(1+x) f (0) =0,
!/ 1 4
f (X):—1+x f '(0) =1,
" -1 "
f (X):(1+x)2 f "(0)=-1,
4 2 "
f (X):(1+x)3 f "(0) =2,
iv —2x3 iv
f (><)=(1+X)4 f v (0)=-3!,
2 3 I 4
In(L+x)=x — X 42X _ 3
2 3! 41
2 3 4 5
In(1+x)=x—x J X 5
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b)
X —3 X 3
X0 gk =Xk - [
(N v W o ngz:+ ‘
B 18x B
_18Ix/9x 4 I\/(3x) 2, 92

:é\/9x 214 —sinh‘1(7) C

dx

—2X
2) j 1-cose ™) gy - I (1—cos(e ?*)) e *dx
:j e ?*dx +_[—cos(e‘2x)e‘zxdx

_—1 —2X 1 —2X —2X
_7'[—2e dx +EJ—2cos(e ) e “"dx

L +lsin(e‘2X)+C
2 2

dx =

1 2x °
J\/42 XZEI\/42_(X3 5 X

1. 4
=—sin  (—) +C
sin( 4>

3)]\/5

4) [cotx In(sinx ) dx = %[In(sinx)]z +C



