The University of the State of New York
200t Hraun Scnoot, EXAMINATION

TRIGONOMETRY
Thursday, January 20, 1944 —9.15 a. m. to 12.15 p. m., only

Instructions

it i . At the end
Part I is to be done first and the maximum time allowed for lt. is one and one halfhhn::::CH“ ¥ ou
of that time, this part of the examination must be detached ar'ul will be collected by the A
finish part I before the signal to stop is given, you may begin part II.

ou
Write at top of first page of answer paper to parts II, II.[ and IV (a) name of school where ¥
have studied, () number of weeks and recitations a week in trigonometry.

e o ivalent.
The minimum time requirement is five recitations a week for half a school year, or the equiva

Answer five questions from parts 11, IIT and IV, including at least one question from each part.

Part 1I
Answer at least one question from part II.
21 a Derive the law of cosines for plane triangles. Consider only the case in which the triangle
is acute. [7] ' e
b The sides of a plane triangle are 4, 5 and 7. Find the largest angle of the triangle correct
to the nearest degree. (3]

22 Find, correct to the nearest minute, the angles between 0° and 360° which satisfy the equation
S5cos?x—8sinay—1=0 [10]

. . . . . - kg
23 a Draw the graph of y = sin 2x as x varies from O to = inclusive at intervals of o [6]
b Using the same set of axes as in ¢, draw the graphs of y = 4 and y = —4 [2]
¢ By means of the graphs made in answer to @ and b, determine the number of values of
between 0 and = for which sin 2r = %£§  [2]

24 Prove that the area K of a regular polygon of # sides inscribed in a circle of radius R is

given by the formula K = »n R? sin 1%10 X cos 1510 [10]

Part III

Answer at least one question from part IIL.

25 Two observers, A and B, at the ends of a level base line 1000

the base line to a gun emplacement G. If angle BAG = 37° 20/
BG. [10]

26 Two airplane spotters are at the ends, 4 and B,

crosses the base line and, at the instant of crossing, the spotter at 4 es i i

A ) crossing, measures its angle of elev

as 48° 30/ and the spotter at B measures its angle of elevation as 51° 10". Find gcorrect t?t:tl)\n
nearest foot, the height of the plane above the ground, [10] Y 3

27 Two forces of 175 Ib. and 35 Ib. act on a body.

’ _ The angle between the Ij } i
forces is 30°. Find the magnitude and the direction of the r%sultant. [1(1']e i <

(1]

yards long, measure angles from
and angle 4BG = 62° 30, find

of a level base line 5280 feet long. A plane

[over)
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“ iangde. ABC, with the
=73 W,"m A eonrect 10 the nearest minwte, (W) ik
Dutch Harbor is situated at latitude 53° 59 K., longitade 166" ww.,ma'rw‘_
39 N, longitude 139° 45 E. Vind, correct 1o the nearest nawtical mile, the from
Harbor 1o Tokyo. (1 nautical mile = 1 minute of are of 4 great cirdle on the surface of




v Name of pupil oo

Part [
Answer all questions in this part. Hach correct answer will receive 24 credits. No partial credit
will be allowed. Each answer must be reduced to ita simplest form.

1 Find the logarithm of 0.03742 : bivevinove Seeaens
2 Find, correct to the nearest tenth, the number whose logarithm 18 ’

2.8200
3 Find log tan 27° 1§

................

4 Log cos x+ = 9.7425 — 10, Find x correct to the nearest minute. 4..
5 Express tan 215° as a function of a positive angle less than 45°. Devesvsavsnvusnes
6 Express § » radians in degrees. Ocscoiiivasi B anig
7 Express in degrees an angle of 320 mils. s irersrarabinng
8 Express cos 2x in terms of cos . B o reidensahsliih
9 Express sin® —;— in terms of cos x. Wiiviivavessbuoiing
10 Express (cos 110° — cos 50°) as a function of 80°. BB 2000 6o v g il
11 Express tan® B in terms of sec B, Miissnsbognspaa
12 Find the positive acute angle which satisfies the equation

2tan*xr 4 tanxr —3 =0 7 IR A A
13 The side of a regular pentagon is 8. Find the apothem of the

pentagon correct to the nearest tenth, . R
14 If cos # = ¢ and x is in the fourth quadrant, find cot x. I8y adavucamniica

3 1 ¥ ;
15 amia—it ——HS. and x is in the third quadrant, find sin 2x. A S« Fan e CE -
16 In right spherical triangle ABC in which C is the riel : S
: ght angle, angles
4 and B are known. Write the formula that should be used togﬁnd c.g 16

................

Directions (questions 17-20) — Indicate th . i
: e correct answer to e 4 iti
letter a, b or ¢ on the line at the right. S St T ns, - -

17 The oblique plane triangle in which B — 35°, b = 5 and ¢ = 8 has

(@) two solutions, (b) one solution, (¢) no solution 17
18 Cos (x + ) is equal to (a) sin x cos M= ekl Aoy o T TSR TET RS SRR

(bl)gc?la:.hx cos y-—sinxsiny, (c) cos & cos Y+ sinxsiny 18
3 e area of the oblique plane triangle ABC havine ¢ o B wuin s saiinainnnitl

is g)lﬁ ab, (b) % ab cos C, (¢) 4 ab singC - having a, b and C given, e
f in right spherical triangle ABC, A4 is ¢ » AT S e vl ki

(a) less than 907, (b) equal to 90°, () grcategrtclzuﬁrgté?n s el 20

........
........

(3]
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