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[1] Find y" from the following: 18
2

@)y = x3 + 2% (b) y = sinhx3.tan 3x (c) y = sinx? + Insin 2x

(d)y=cos™x3+tan?x (&) y* =x3 +x” (f)y = tsect, x = tcosht

[2](a)Find the following limits:

. x=2 . In*(1+x) __ sin3x o X34 2x
WLim o6 MR S5 Dkmers Wlim=—rs 12
(b)Write the Maclurin’s series of the function: f(x) = x? + e?X. 5
(c)Show that : sinh™ x = In(x + V1 + x2). 5
(d)Determine the extrema of : f(x) =x +e™* gx)=x—2Inx 10

[3] Integrate the following: 30
3 3
X X+3 In x
@) ——57dx (b) jz(—)dx () j( )" i
(4+Xx%) X% +4x +13 X
(d) [cos* xsin® xdx @] X3 (x* +1) dx () | e®*cosh3xdx
[4](a) Find the area of the surface of revaluation generated by revolving about x-axis | 7
the cycloid x=a(0—sinB), y=(1—cos6), 0<0<2xn
(b) Find the area bounded by the curves: y= X2, Xx=2, X=5, y=0. 7
(c) Find the volume generated by revolving, about x-axis, the area bounded by: 6

X =acos0, y=asino

Good Luck, Dr. Mohamed Eid Dr. Fathi Abdsallam




Model Answer

Answer Question (1)

[1](a) y' = %X% _ 2% 1n2.2x (b) y° = coshx3.3x?%.tan 3x + sinhx3.sec?2x. 2

2 cos 2x —3x?

(€) y = cosx?. 2x + ——~ () ¥ = 7= — 2(tanx) > sec’
e) 4v3.v' = 3x2 + e X(v' lnx +X - sect+tsecttant
( ) Yy S x) (f) y cosht+tsinht

Answer Question (2)

N Vx—2 2-2
a)(1) Lim = =
(a)(1) X=4 ¥2416 ~ 16+16
iy v In(1+x)]* o0 In(1+x) [In(1+x)]3 1 0
(II)leX_,OM=—=L1mX_)O (X ) In@oHF L 2=
2X—-3X 0 ((E) -1) 3X In3 1
3
: sin 3x 0 ] 3 cos 3x 3
1) Lim —— =-=Lim —_— =
( ) X2T tans5x 0 X2® 5gec25x 5
2
. . X“+2X 00 . 2X+2 (oe} . 2
(lV) lex—wo I o lex—wo Toox o lex—mo 5= 1

(b) Since f(0)=1, f(0)=2, f°(0)=6
Then f(x) =1+ 2x+ 3x% + -

(c)If y =sinh™!x. Then x = sinhy = %(ey —e¥). Then 2x =¢Y —e™7.

[2x + V4x? + 4]

[2x /(2% — 4D (-] =
Then ¥ =x+Vvx? + 1. Then y = In[x + Vx? + 1]
(d)From f'(x)=1—e™ =0, thenx=0and f~(x) =e™, f(0) =1

Then, the point x =0 is minimum.
From g'(x) =1 —f—c =0, thenx=2 and g"(x) =2x72%, g"(2) =1

N |-

Then €%y —2xeY —1 =0.Then &Y =

N|R

Then, the point x =2 is minimum.

Dr. Mohamed FEid



Answer Question (3)

(@) put x=2tan@ .. dx = 2sec? 0dé,

\f4+ X% = \/4+4tan2¢9 =2seco, seCQ:\/tan2<9+1:%\/x2 +4

Substitute in the problem we have

% x> dx = J8tan Osec’0do Itan36?d49_ tan26?(se(:9tan9)d9

(4+X )3/2 SSeC o secd a sec20

)(sec@tan 6)do

I(sec 0 - 1)(sec9tan 0)do
sec? 0

_I]__

:j(secetane—w)=sec6’+i+c:£\/4+x2+ 2 +C
sec” @ secd 2 /4+x2
(b) | 2(x+3) dx—l (2x+6) dx = 1 (2x+4+2)d
X< +4x+13 2 " x2 4 4x+13 2 " x2 4 4x+13
:l 22X—+4dx+l Jz#dx
2 "X +4x+13 2 "X +4x+13
:1 2x+4 dx + [ dx In‘x +4x+13‘ tan_1M

2 " %% +4x+13 (x+2)% +9 2

3
©) j('”x) d  Putu=Inx -du=_dx
X X

3
J'de: Judu N +c:1(lnu)4 +C

X 4 4
(d)jcos4 xsin® xdx= jcos4 xsin? X (sin xdx) = jcos4 x (L— cos? X) (sin xdx)

=—| (cos4 X — c0s® X) (—sin xdx) = —%0055 X — %0037 X+C

©) [X3Vx% +1dx = [ (X3 +x—x)Vx? +1dx
= [0+ )VX2 +1 dx— [xyx? +1 dx = [x(x? +)Vx% +1 dx— [ xy/x? +1 dx

3
=jx(x2 +1)2dx — [ x x2 +1 dx :%(x2 +1)2 —%(x2 +1)2 +c



3X —-3X

(f) [ e®Xcosh3xdx = | ezx¥dx:% (esx+e_X)dx:(%e5X—1e_X)+c

Answer Question (4)
(@) x=a(@-sind), y=a(l—cosd),0<0<2r

x=a(@-sind), y=a(l-coso) g—gza(l—cose), %:asine

dx T’ dy ? 2 2 | 222 .0
dL=,/|— | +|—= dt:\/a (1-cosd)” +a“sin“ @ =2asin—dé
do do 2

b 2 2
X—27Z'_[ \/[dx} +[ﬂ} d9:47zaj a(l—cos@)singde

dé do
272' 30 272' 50 27r
—87a” | sin 2d9 8ra’ | sin 2sm 9 40 = 802 [ (@—cos —)sm )
0 0 0

27 27
—87za2f (SInH—COSZQSIn )d49——87za [2c05€+gcos3q =
0 2 2 2 1o

= -87a’ (Zcos£+300535)—(20050+gcos30) = -87a’ O—(2+g) =6—4a27z
2 3 2 3 3 3

5 5 5
(b) A:j ydx:J x2dx=Fx3} 1[53 23} 125-8 117 =39 square unit
) ) 3" ], 3 3 3
t=2rx 5 t=2rn t=2r
©V=r | ydx=x [ (1- cost)?(L—cost)dt = 7 [ @- cost)3dt
t=0 t=0 t=0

t=2r 5 3
=z | (1-3cost+3cos“t—cos”t)dt =

t=2x 5 3 2
=z | [§—3cost+§c032t—(1—sin t)cost}dt

5 3 1 o
=7z[—t—35int+—sin 2t—(sint——sin3t)} =572
2 4 3 0
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