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Preparatory Year Duration: 3 hours
e The Exam consists of one page ¢ No. of questions: 4
e Answer All Questions (\atas) e Total Mark: 100
Question 1
Find y from the following: 24
@)y = x3+ 3% 4+ 3x (b) y = (x —secx)~® (c)y =logx — Insinx
(d) y = tan®x + cos x3 (e) y> =xInx +siny (f)y = tsint, x = tInt
Question 2
(a)Find the following limits: g
o Ax=1  __ log(1+x) ... X—tanx _ ___ x8 + 2x
Wim 7= WOp 5 i eme Wln e
(b)Write the Maclurin’s series of the function: f(x) = TIZX : 4
(c)Sketch the curve of the function : f(x) = x3 — 6x? 4
(d)State and verify Rolle’s theorem for, f(x) = (x —2)* ininterval [1, 3]. 4
(e)Find the integrals : (i) [ (x3 + x%) dx (i) [ (sinx — cos x)” dx 6
Question 3
(a)Prove that : 4™ — 1 is divisible by 3 for any integer n> 1. 6
n
(b)Find the sum : Z(Zr -1DR2r+1) 6
r=1
(c)Determine the coefficient of x2° in the expansion :

A+x+x2+x3+xHA—2)"* 6
(d)Find the cubic root of the complex number : z =1 + i. 6
Question 4

3y
(a)Resolve the fraction : % into its partial fractions. 6
(b)Write the first four terms in the expansion : v4 + 2x . 6
(c)Use the Gauss-Jordan algorithm to solve the linear system :

—5X) —2Xo +2%3 =14, 3X + X0 — X3 =—8, 2X +2Xp —X3=—-3 7
(d)Show that x = 1 + 3i is a zero to the polynomial

f(x) = x* — 2x3 + 9x% + 2x — 10 and then solve the equation f(x) = 0. 7

Good Luck, Dr. Mohamed Eid Dr. Fathi Abdsallam




Model Answer

Answer of Question 1

@)y =3x%+3.In3.2x + 3 (b) y' = —6(x —secx)™7(1 — secx.tan x)
)y = lnllo'i _::;C (d) y° = 3tan®x.sec? x — sinx3 . 3x?
2 o~ R « __ tcost+sint
e 3y“.y =1+Inx+cosy.y My =
------------------------------------------------------------------------------------------------ 24-Marks
Answer of Question 2
.. ¥x=1 0 1
@O 5 =615
.. log1+x) 0 1/In10
(i) Lim ——————=—-=
x>0 4X—3% 0  In(4/3)
(i) i Xx—tanx 0 L 1-sec’x 0 L —2sec’x.tanx _
B X +2x2 0 %20 3x2+4x 0 =50 6x + 4 B
(v) Li x2+2x o 1
s X+4x8 o 2
------------------------------------------------------------------------------------------------ 8-Marks
__1 _4_ 2 _ ...
(b) f(x) = = 1—2x+4x
------------------------------------------------------------------------------------------------ 4-Marks
(c)
A
y
0 2 6 X
v




(d)We see that (x) , its derivative f~(x) = 2(x — 2) are continuous in the given interval
[1, 3] and f(1) = f(3) =1.

Then f°(c) = 2(c—2) =0.Hence c=2.
------------------------------------------------------------------------------------------------ 4-Marks

(e)(@) J (x3 + %) dx = %x“ - %x‘z +c

2
1
(ii)J(sinx—cosx) dx =j(1—Zsinxcosx)dx= f(l—sian)dx=x+§c052x+c

------------------------------------------------------------------------------------------------ 6-Marks
Dr. Mohamed Eid

Answer of Question 3

(a) Prove that 4" —1 divisible by 3 for any integern >1.
Proof:

STEP 1: For n=1 P (1) is true, since 4 —1 divisible by 3.

STEP 2: Suppose P (k)is true for some n >k >1, that is 4K _1 divisible by 3
STEP 3:Prove that P (k +1) is true for n >k +1, that is 4K+1 _1 divisible by 3
We have 4<*t1 —1=4.4K —1=(3+1)4K —1=(3.4%)+ (4K -1)

Which show that 4X+1 _1 divisible by 3 then P (n) true

(b)Find the sum 3 (2r —1)(2r +1)
r=1

ANnswer

u, =(2r =1)(2r +1)

_ (2r =1)(2r +1)(2r +3) (2r =3)(2r —1)(2r +1)

=f(r+1)—f(r)

6 6
S, = (2n —1)(2n6+ 1)(2n + 3) +%

(c)Find coefficient x?%in the expansion (1 + x +x2 + x3 + x*)1-x)™2.
Answer

5
(1+X+X2+X3+x4)=(1_x ](1—X)_4=(1—x5)(1—x)_5

1-x



:(1_)(5)[20 cot 1y r}z(l—x5)(éo cl x rj

Coefficient is C %‘ -C 1159

(d) Find the cubic roots for the complex number z=1+1

Solution:
First we put the given complex number z=1+1 in the polar form

- 1+i=/2 (cos %+ i sin %) Then

1+ i)1/3=(\/§)1/3[cos(7[/422k ”)+isin (7[/4+2k n)],

k =0,12
at k =0 wedetermine the firstroot
7. =(2)3[cos = +isin ~
0=(2)"" [ B 12]

at k =1 wedetermine the second root

B 13 rld4+2x, . . #wld+27x, 13 Or . . 97
zl—(\/§) [COS(T)+ISII’I(T) _(\/5) [cosEHsm E]

at k =2 wedetermine the third root 2., = (V2)"3 [cos 117—; + i 117—27[]

Answer of Question 4

. x*—x3-x-1. . i .
(a)Resolve the fraction 3 3 into its partial fractions.
X~ — X

Solution:
The fraction is an improper fraction. By division
(x4—x3—x—1) X+1 X+1

S I e e St o O

X7 =X X~ =X X“(x=1)
2)(;1=A+%+ C (2)
x“(x-1) X x° (x-=1)

X+1 _Ax(x—1)+B(x—1)+Cx2

x2(x—1) xz(x—l)
.'.x+1=Ax(x—1)+B(x—1)+Cx2 (3)

For Xx=0=>1=-B=[B=-1



For x=1=2=C=[C=2|
For x=2= 3=2A+B+4C = [A=—2]

X+1 -2 -1 2
2. o x 2"
x“(x=1) X x° (x-=1)

(b)Use the Gauss-Jordan algorithm to solve each of the following systems of linear
equations.
—5X, —2X, +2X5;=14

33X, + Xy —Xg3=-8

2Xq +2Xy —X53=-3

Solution
-5 -2 2 |14
The augmented matrix of the systemis | 3 1 -1 |-8
2 2 -1|-3

Applying Gauss-Jordan algorithm to this matrix yields
1 2/5 -2/5|-14/5 1 2/5 -2/5|-14/5

0 -1/5 1/5 2/5 |[~|0 1 -1 -2
0 6/5 -1/5 ]| 13/5 0 0 1 5
1 2/5 0 |-4/5 1 0 0(-2 X -2
~10 1 0 3 |~|0 1 0| 3 |thesystem has unique solution|y |=| 3
0O 0 1] 5 0 0 1|5 z 5

(c)Show that the value x =1+3i is a zero to the polynomial
f(x)=x 4_2x319x?%+2x —10 hence solve the equation f (x)=0

Solution
David the given polynomial by the linear expression (x —1—3i)and we found that the

remainder R =f (x —1—3i) =0 this means that the value 1+ 3i isazeroof f (x) and 1+ 3i
isaroot for f (x)=0, 1-3i is another root and

f(x)=(x -1-3i)(x =1+31)Q(x) =(x 2 —2x +10)Q(x)

The polynomial Q (x) is obtained by synthetic division as follows

1 1 -2 9 2 -10
2 2 -10
-10 0 0

-2 10

1 0 -1 0 0



Then f (x)=(x2—2x +10)(x > —=1)=(x 2 = 2x +10)(x —1)(x +1)
The rootsare 1+3i,1, -1

(d)Write the first four terms in the expansion 4+ 2x

Answer
X & 1,x, 1,11 1,11
V4 +2x =2(1+§)2=2[1+§(5) 5(2)(5—1)( ) 5(2)(5—1)(——2)( )3+ }

2 3
] F T D
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Dr. Fathi Abdsallam



