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Mathematics Department
FINAL EXAMINATION
Applied Mathematics for Computer Science
201-920-DW sections 00001, 00002

May 24, 2023

Instructors: Oxana Cerba, Igor Gorelyshev

Time: 14:00 - 17:00

Instructions:

e Print your name and student ID number in the space provided on the Cover Sheet.

e All questions are to be answered directly on the examination paper in the space

provided. Show your complete work and give explanations.

e ONLY SHARP EL-531X*** are permitted.

This examination consists of 14 questions. Please ensure that you have a com-

plete examination.

This examination must be returned intact.



Question #1. [3+3+3 points]

(a)  Simplify and express the answer with positive exponents only

(3°y7) " (a9)’
(955"

(b)  Simplify expression 7V20 — 3v/45 — /500 + 5v/80
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(¢) Rationalize the denominator and simplify
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Question #2. [3+3 points| Multiply and simplify

(a) 2z +1) (2> =3z —5) — z(z+3)(x—3)

(b) x2+2x—8 . 222215
x2—Tz+10 x2—16




Question #3. [3+3+4 points| Solve for x

(a) 3z —4(z—-1)]=2—-4x

(b)  2(1—2%) =2*+5x



Question #4. [4+3 points|

(a) If f(z) = -4 , find w and simplify.

(b) For what value of k are the following two lines 4x+ky = 5 and 2x — 7y = 4 parallel?



Question #5. [3+3 points| Solve for x

(a) VTz +8 ==z

3x+5
by =1 < == <2



Question #6. [2
. [24243 points] If f(z) =
(r) =+v4r+1and g(z) =22 +5

(a) Find (f + ¢)(6)

(b) Find (f 0 g)(=1)



Question #7. [4+3 points|

(a) Sketch the graph of the parabola y = —2? —3z —2 noting the y—intercept, the

r—intercepts, the vertex and the axis of symmetry.

(b)  Use the x—intercept and y—intercept to graph the line 5z — 4y = 20 on the

same grid



Question #8. [2+3+3 points]

Find the inverse of f(z) = 3! and graph both f and f~! on the following grid.




Question #9. [4+4 points| Solve the following equations

(a) logs(2z + 3) +logs(22 —3) =3

(b) 329&2—3 — 22:52—3
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Question #10. [3+3 points]

(a) Use trigonometric idetnities to find the value of sin(75°)

(b) Find the central angle of the sector of a circle of a radius 15 c¢m, if the area of the

sector is 65 ¢m?

Question #11. [5 points]

Find the values of the 6 trigonometric functions of angle # in the following right triangle
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Question #12. [4+4+4 points]

(a) Verify the identity:(1 + cot?(z)) sin®(z) csc(z) = 1

(b) Solve the equation 2 cos(x) sin(z) + cos(z) = 0 on the interval: 0 < z < 360°

(¢) Use the fundmental trigonometric identitiy to find the exact value of cos (arcsin(—
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Question #13. [4 points]
Sketch the graph of the following function over an interval of two positive periods:

f(z) = —3sin (22)

Question #14. [5 points|

From a window 30 ft above the street, the angle of elevation to the top of the building
across the street is 45° and the angle of depression to the base of this building is 15°.

Find the height of the building across the street.
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(c)

ANSWERS

Question #1. (a) £ (b) 155 (c) 2— /5

Question #2. (a) 2 — 522 — 4z —5 (b) &3

Question #3.(a) =2 (b)z=—-2,2=1/3 (c)z=—-3
Question #4.(a) =y (b) k= -14

z+h—4)(z—4)

Question #5. (a) x =8 (b) x € [-3,1]

Question #6.(a) 46 (b) 5 (c) f'(z) = 3(a* — 1)
Question #7.

Question #8. y = logy z — 1

Question #9. (a) 2 =3 (b) &= —/3,2=,/2

S

Question #10. (a) ‘/51'

6 (b) 33.12°

' 3 4 _3 _5 _5 4
Question #11. sinf = ¢, cos = 7, tanf =, csc = 3, sect = 7, cotf = 3.

Question #12. (b) x; = §+27mn, 15 = 37“—1—27m, T3 = %—1—27rn, Ty = HT“+27WL, nez

4

Question #13.

Question #14. 142 ft
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