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Question 1

Find y" from the following:
@)y =x*+ 2" +3x

(c) y = cosx? — Insinx
(e) y* = xlog(x +¥)
Question 2

(a)Find the following limits:
Vx — In(1 + 3x)
x’ —1 2% — 3%

(i) Lim (ii) Lim
x—1 x—0

(b) y = cosh x?.sec 2x
(d) y = tan~Ix + tan—3x
(f)y = tsect, x = tsinht

X — sinx

x3 4 x?

(iii) Lim
x—0

(b)Write the Maclurin’s series of the function: f(x) = xsinx.

(c)Show that : tanh~!x = %lnlﬂ

1-x

(d)Determine the extrema of : f(x) = x3 — 6x?

Question 3

Integrate the following:
3
X
(@) | ———=dx
I (4—x2)1/2
eX —e ¥
X

(©) [F——dx

e’ +e

@)[ xy(x?+1) dx
4

Question

g(x) =x3+3

sin X + Cos X

(b) X0

Sin X — COS X

(d) [tan*x dx

(f) [ e sinh2x dx

(a)Find the area of the surface of revaluation generated by revolving about x-
axis the cycloid X =a(t —sint), y=(1—cost), 0<t<2rn

(b) Find the area bounded by the curves: y =X~

3 X:2, X:5, y:o

(c) Find the volume generated by revolving, about x-axis, the area bounded

by:y=X2, y=0,x=10
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Good Luck,
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Answer
Answer of Question 1

@)y =4x3 +2*".In2.2x + 3

(i) y° = coshx?.sec 2x .tan 2x .2 + sinh x% . 2x.sec 2x

N ; 2 coSs X
(i) y' = —2x sinx s
(iv)y = —4x. 2
1+y°
(v) 4y .y =1llog(x+y)+x 10" 74y
(493 L L
Then y (4y In 10 x+y) log(x + y) In 10 " x+y
1
Then y = 2V
In 10" x+y
. . _ X __ tsec t.tan t+sec ¢t
(VI) y = %  tcosh t+sinh t
——————————————————————————————————————————————————————————————————————————————— 24-Marks
Answer of Question 2
\/‘ -1 0 1/2 1
(a)(l) le ) 6 = T = ﬁ
In(1+3x) 0 In(1 + 3x) 1 In(1 + 3x) 3
(D Lim — = =9 = 4 = ((2/3)X —1) = LM ((2/3)X 1)~ In(2/3)

X X
«.. X—sinx 0
G e =0
Using L’Hopital’s rule, we get
X — sinx 1—cosx O sin x (0)

W00 X3+ X2 xo03x2+2x 0 io06x+2 042




1
x8+2x o T 0+0
(iv) Lim 5~ = — = Lim = =
x-»o X+ X o0 X—>00i+1 0+1
X8
------------------------------------------------------------------------------- 12-Marks
- . X3 X5
(b)Since sinx = x — ETITR
6
Then f(x) = x sinx = x? —% +%
———————————————————————————————————————————————————————————————————————————————— 4-Marks
(c)Proof
———————————————————————————————————————————————————————————————————————————————— 4-Marks

(d) Since f(x) =3x*> —12x =3x(x —4) =0

Then x=0, x=4.
Then, the point (0, 0) is maximum because f(0) = 6x — 12 = —12
the point (4, — 32) is minimum because [ (4) = 6x — 12 = 12

Since g'(x) =3x%> =0

Then x=0.
Using the first derivative test, we get

g(0)=g(1)=3x*=3=g(1) =g'(0")
Then, the point (0, 3) is neither maximum nor minimum.
-------------------------------------------------------------------------------- 4-Marks

Dr. Mohamed Eid



Answer of Question (3)

3
X . 2
(@) dx put x =2sin@ ..dx =2cosfd@, cosd=+4—x
I (4—x2)1/2

\/4—x 2 :\/4—4sin20 =2C0s0,
Substitute in the problem we have

o

X3 8sin®@cosHdo
2\1/2 dx =]
(4—x%) 2c0s6

= 4sin®0d6 = 4[sin” 0.sinod Y
= 4](1—cos2 H)Sin 6d6 = 4[sin 0dO — 4[ cos? Osin Od G

1.3
:—4cose+§cos f+c

3/2
) e

N +1(4—x
3

Sin X + Cos X
(b) j—_ dx
Sin X —Ccos X

jSinX+COSde _Jsinx+cosxxsinx+cosx
Sin X —Ccos X

. 2
SIN X + COS X
SINX —COSX SINX+ COSX Sin“ X 4+ cos“ X

= [(sinx + cosx)%dx = j(sin2 X + 25iN X COS X + cos? xdx

= [(1+2sinxcosx)dx = [(1+sin 2x)dx = X —%COSZX +cC



—X
(c)j —dx =In@e* +e7*)+C
e +e”
(d) jtan“xdx=jtan2 xtan? xdx:jtan2 x (sec? x —1)dx
= j(tan2 xsec? x — tan? x)dx
= j(tan2 xsec? X — (sec? X —1)dx

2

= j(tan2 xsec? X —sec? X +1)dx

1
:gtan3x—tanx+x+c

©)J x\/(x2+1) dx put y =x 2 +1then dy =2xdx
3/2
| x«/(x2+1) dx :%j y Y 2dy _1 2y3/2 C :%(x2+1) +C

2 3
2X | 4—2X
(f) [ X cosh2xdx =] eBX%dx
1 (e5x+ex)dx=(iesx+lex)+c
2 10 2

----------------------------------------------------------------------------- 30-Marks
Answer of Question (4)
(@) x =a(t —sint), y =a(l—cost), 0<t <2rx

x =a(t —sint), y =a(l-cost) ?j—);:a(l—cost), ?j—)g:asint

2
dL = [dx } J{d_y} dt =\ja2(1—cost)2 +a’sin’t = 2asint—dt
at | | dt 2

5



b 2 2 27
=SSy =2x] y\/{%} +[ﬂ} dt=4ra | a(l—cost)sin%dt
a dt dt 0

2w 2w
02 B3t n2 T ain? teaint
=8ra” | sin®Zdt=8za” [ sin®Zsinzdt
0
2
2 2 tyei
=87a” [ (L-cos %)sm%dt
0
277 ot 2t t
=8za“ | (sin —cos” Zsin)dt
0
5 2 21
=-8ra [Zcosl+—c0531} _
2 3 2 0

— 87a? [(2 cosZ + %0033 Z) - (2c0s0+ %cos3 0)}

__8ra2[0-(2+2]- 84,2
- 8ra [o 2+ |=" 2%

° > 3 (14T 1fa .4
A:j ydx:j X“dx =] =X } :—[5 -2 }
0 2 2 4 B 4
625-16 609
==

x =10 5 10 4 al s 10
CV =z [ y“dx=x] x"dx :E[X Jo = 200007 cubic unit

square unit

Dr. Fathi Abdessalam



