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i o ol o g KING SAUD UNIVERSITY
szmcalinll| DEANSHIP OF THE FIRST YEAR COMMON
S BASIC SCIENCES DEPARTMENT
MATH 101 HW # | /SUMMER SEMESTER 1442 Date: 3/06/2021
1 Mark

A. Classify the following numbers into rational and irrationals.
3
Q—Jﬁ,ﬂ,ﬁ,&,cosz,L,mf, (7327)
6 iz’ eTd 4T

: 1 2\/_ 1 727
Rational ={— \/125 -, tan~

6 T30 \/2_8

T

Irratlonal { COSE ,}
8 Marks

B. Solve the following inequalities and write the solution in interval notation.
l. 50 -2<8 2.2 —3z—-4>0
}gz:z:<1 4. |5:1:+2|2%3

Answer:
1) 5x—2<8

5x< 84+2 = 5x <10

5x<10 -
—<— =
5 5 X
2
[ O >
S.S: (—x,2)
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2) x>=3x—4>0
x2—3x—4>0
x2—3x—4=0
x—4)(x+1)=0
x—4=0=>x=4
x+1=0=>x=-1

+4++ —1————4+ + ++
-O > >

SS: (—o0,—-1 )U (4,)

|2x—5]|
|3x—2|

3) <1

2
3x—2¢0:>3x¢2:>x¢§

|2x — 5| < |3x — 2]
(12x =5])* < (I3x —2])?

( 2x —5)? < (3x —2)?
(2x—-5)?— Bx—2)*<0
[2x—=5)+ Bx—-2)][2x—=5)—Bx—-2)] <0
((Sx— 7)(—x—3)) <0
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7
5x—7=0=>5x=7=>x=§
—x—3=0>x=-3

3 2 7
————— — ++++§++ Cuiniaiaat
[ O O—C] }
S.S (—00,—3) U(g ,00)

5)  [sx+2/22

sS: (=0 ,00 ) =R

x| =0 foranyx €R

6 Marks
A: Find the domain of the following functions.
1. f(a:):\lrf’?ir\/?f:c 2. g(z):|12—z1_|3—4
3. hz)= V4o
T
Answer:
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1) f(x) =vVx—7+V7 —x

x—7=20->x2>7

7—x>0->—x>-7->x<7

l .| L.
7

Df = (—,7]N[7,0) ={7}

2x—3
[x—1]|—4

2)fl0) =

Ix —1|—-4=0->|x—-1|=4->x—-1= 14

{ x—1=4->x=4+1=5
x—1=—4->x=—4+1=-3

Df = R —{-3,5}

3) flr) = L=
x=0
| @ |
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Question 3 2 Marks
flz)= T and glz)==

T

a): f,g aresame function.
b): 1in which domain the two functions be same function.

Answer:
2
fx) = x;
D; = R — {0}
gx) =x
D, =R
Df #+ Dy

.f and g are not the same.

B ) the domain f and g are the sameis R — {0} .

x2

f) == =x=g(x)

X

6 Marks

1. Find f(z)+f(§) iff(n:):xz—%, s,

2. Let f(z)=9"-9 and ¢(z) = -3+ find i, f.¢ and their domains.
g

Answer:
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1)fe) =x*——

2)f(x)=9x* -9 and g(x) = —3x

Dr=R , D,=R
(5=
(Ef) () = 93(—23; :

gx)=0->-3x=0-x=0

Df = (D nDy)—{g(x) =0} =R — {0}
g

2)
(f.9)x) =fx).g)

(f. 9)(x) = (9x* — 9). (—3x)
Dfy =D; N Dy =R
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‘Questions

2 Marks
Determine whether the function f(z) = iQ +2 is a one-to-one or not. If yes then find f*.
Solution
. 1
Domaine f(x)=n+2 x—2=0->x=2

Df =R—{2}

let x;,x, € Df suchthat f(x;) = f(x;) then

S S
x1_2 _x2—2

f(x) isaone-to—one

f(x) = + 2

X — 2
1
x—2

y = + 2
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1
X — 2
y-2)x—-2)=1
yx =2y —2x+4 =1

y—2=

yx —2x =1+2y—4

x(y—2)=2y—3

x(y—2) 2y-3

y—2 y—2

_ _2x—3
[ =——

Df—1=R—{2}
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Question 6 3 Marks
Without using calculator find the values of:
1. cos(15”) 2. cos(cos '(0.2)) 3. sin@@tan '2)

1) cos(15°) = cos(60° — 45°)
= c0s 60°.cos 45° + sin 60°sin 45°
B 1

VI V3 VI _VI+VE
=—X—+ — X — =
272 T2 "2 4
-1

2) cos(cos™10.2) =02 , 02 € [-1,1]

cos(cos™ x) =x forx €[-1,1]

3)sin(2 tan12)

Let : —tan"12 >t _Z —E< <
PYS MYy=7 " 25YV=3

hyb = /22 +12 =5

SInNy = 2 V5
y_\/g 2

COSy =

L
V5
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sin(2 tan12) = sin 2y

sin2y = 2sinycosy
2 1

NN

_ 4
sin 2y = 2 X T

2 Marks

COS T

1. Prove the identity secs + tanz = .
1—sinz

2. use the definition of limit to show the following: lim(15 — 6z) = 33 .

Cos Xx

1) secx + tanx = -
1-sinx

Solution

1 sinx

LHS= secx + tanx =

COS X COS X

14+sinx 14sinx 1-—sinx
= - X :
COS X cosaé 1 —sinx

1—sin“x cos? x
" cosx(l—sinx) cosx(1l—sinx)
COS X

= : =R.H.S
1 —sinx
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lim(15 — 6x) = —33

x—8
Solution

lim(15 — 6x) = —33

xX—8

Meanes that for any € > 0 there is § > 0 such that

If 0<|x—-8| <6 then |[15—6x+33| <€
148 — 6x| < €
|—6x + 48| < €

|-6(x +8)| < €
|—6]|x + 8| < €
6|x + 8| < €

€
We can take O =

oM
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