Final 1**2019/2020
All of the New Programs
Level 000

Exam Date: 18-1- 2020

Mansoura University
Faculty of Engineering

w

Course Name: Math 1

Course Code:MATHOO1
Total marks: 50 marks
Allowed Time: 2 Hours

ol b g sa gl s ot 0 o 350

R} dadall 43 (2 il gan B Cpliakio uﬁ Olalayl

of the following Problems

Solve all

Find 2 of the following:
dx

@ y= cosh(coth'1(5(°°t_1x)))
(b) y = (3% coth x)(cosh™ V)
(©) cosh(x+3y) =y3 cosx

(2 Marks)

(3 Marks)
(3 Marks)

(a) At what point on the curve y = x + e2* is the slope of the

tangent equal to three?
cosh™ x=In(x+vVaZ-1), for x> 1.
d—z if y=12+sint?),

(b) Prove that

(©) Find x =36 L cinht

(2 Marks)
~ (4 Marks)

(2 Marks)

(a) Find the Taylo r series for f(x) = cosx about x = Tr/6

(4 Marks)

b) Find lim[% 2%~ 1 ' 2 Marks
in im ar
®) x=»0\ 1-—coshx _ (2 Marks)

3x
© Find i () (2 Marks)
J1€3) x" Vx x a* Inx cscx cosx
F ()| na™t | 1/2/x x a*Ina 1/x | —cscx cotx | —sinx
f(x) | coshx | sinhx | cothx |coth™lx|cot*x|coshtx cos x
f'(x) | sinhx | coshx | —csch? x -1 1 1 -
x2—1 [ 1+2% | 221 |VI=-x2
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4x3 +23x%2 +45x+ 27 ] ) _
as the sum of its partial fractions

E
Xpress B+5x2+8x+4

For the function f(x)=x*—x3—x*+ax+b
If x = 1is a root of multiplicity (m > 1)
i) Find a,bandm. (using the synthetic division).

ii) Find the other roots.
iii) Sketch f(x)

(a) Using Gauss-Jordan elimination method to find A™* (5 Marks)
0 1 1
if A={ 1 0 2
-1 1 0
And then solve the system |
y+z=1 '
x+2z=0
—x+y=1

(b) Find the value(s) of the constant k such that the following system
xq +4x; + 5x3 =4
x1+kx2+ 7x3 =6

Xy +4x; +(k+3)x3=16

{5 Marks)

has i) unique solution * ii) no solution iit) many solutions.
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Model Answer

Find 2 of the following;
dx

@) y= cosh(coth™1(5(0* %) ))

seot™x) ;s 1
52(C0t"1x) —1 14x2

Answer: E— = sinh((coth™* (50" D))

() y = (3% cothx)(cosh™ V%)

cothx

- = 2z
Answers: %JJ_: = (3x COthx)(COSh 1y%) (COSh_'l\[JE (lnS . csch x) +

1
(xIn3 + Incothx) \[_)
(¢} cosh(x + 3y) =y* cosx
Answer: sinh(x + 3y) (1 + 3dy) = 3y cosx y3sinx

dy —y’sinx— sinh(x + 3y)
dx ~ 3sinh(x + 3y) — 3y% cos x

(2 Marks)

(3 Marks)

(3 Marks)

(a) Atwhat point on the curve y = x + e?* is the slope of the

tangent equal to three?
Answer: y' =1+2e?* »3=1+4+2e*5x=0 »y=1-
(0,1) ‘ '
(b) Provethat cosh™x=In(x£Vx?—1), for x >1.
Answer: x =coshy =5y%;_—y - e? —2xe¥+1=0
F:J’:zxi :x2—4_) e =x+ Jxz—1 2

y=1n(xi \/xz—l), x=1

(2 Marks)

(4 Marks)




(©) Find % if y=t3+sin(t?), x =360 tsinht (2 Marks)
Answer: % = 3t% 4 2t cost?, % = 36Nt |n3 cost + cosht
dy dydt 3t2 + 2t cost?
dx ~ dtdx ~36in9In3 cost + cosht

(a) Find the Taylor series for f(x) = cosx about l x=7/6 (4 Marks)

Answer: f(x) = ?—%(x —-%) “?(x _%)2 4 eee

_ e —2x -1
(b) Find }cl_r)% 1 — coshx (2 Marks)

: > : . e?¥ —2x-1
Answer: using L’Hopital, lim,., (m) = —4

32’:
(¢) Find lim (—x) (2 Marks)

x—eo \ 2

. 3 . N*
Answer: since e 1, limy,e (Z) = oo

fx)| x* N e* a* Inx csex "cosx
£ | nx™™ | 1/24x e* a*lna 1/x --cscx cotx | —sinx

f(x) | coshx | sinhx | cothx | coth™x | cot™®x |cosh™ x| cos™tx
-1 —-1- 1 -1
x2-1 | 14x% | Vxf =1 V1—x2

f'(x) | sinhx | coshx | —csch?x

o= e e

4x3 423 x% + 45 x + 27

Exprees B r5x2 1 8x 14 as the sum of its'partial fractions
Answer:
4x% +23x° +45x+27 N 1 N 2 . 3
x3+5x24+8x+4 x+1 x+2 (x+2)2
(2/2)



For the function f(x) =x*—-x*—x*4+ax+b

If x = 1is aroot of multiplicity (m > 1)

i) Find a,bandm. (using the synthetic division).
ii) Find the other roots.
iif) Sketch f(x) '

Answer: i) a=1,b=0m=2 ii) x=0,-1 iif)

05

(@) Using Gauss-Jordan elimination method to find A™* (5'Marks)
0 11
if A= 1 0 2
-1 10
And then solve the system
y+z=1
x+2z=0
—-x+y=1
Answer:
/2 -1 -2
At=( 2 -1 —1
-1 1 1

x=0 y=1 z=0
(b) Find the value(s) of the constant k such that the following system
x1+4-x2+ SX3 =4
Xy thkxy+ 7x3=6 . (5 Marks)
x1+4x2+(k+3)x3 =6

(372}




has i} unique solution
Apswer:
i) unique solution  k # 2,4
ii) no solution k = 2

iii) many solutions k = 4.

ii) no solution

iif) many solutions.

{4/2)




