The University of the State of New York
2741 Hicn Scuool EXAMINATION

MATHEMATICS — Third Year

Monday, |anuary 23, 1939 -—9.15 a. m. to 12.15 p. m., only

Instructions
t until the signal is given.
Group I
ne first and the maximwm time allowed for it is one and one half hours.
pace at the right; no work need be shown.
sh group I before the signal to stop is given you may begin group II. How-
s advisable to look your work over carefully before proceeding, since no eredit will be
ranswer in group I which is not correct and in its simplest form.

When the signal to stop is given at the close of the one and one half hour period, work on

group I must cease and this sheet of the question paper must be detached. ' The sheets will then
1 and you should continue with the remainder of the examination,

Groups II and III

Wri p of first page of answer paper to groups II and III (a) name of school where
u have studied, (b) number of weeks and recitations a week in mathematics third year.
The minimum time requirement is five recitations a week for a school year after the com-
p i elementary algebra.
In this examination the customary lettering is used. 4, B and C represent the angles of a

triangle ABC; a, b and ¢ represent the respective opposite sides. In a right triangle, € represents
the right angle

7]
Give special attention to neatness and arrangement of work.

The use of the slide rule will be allowed for checking but all computations with tables must
be shown on the answer paper.

Answer five questions from these two groups, including at least two questions from each

gr

(1]

Tz



Name of school

Detach this sheet and hand it in at the close of the one and one mmm__

Group I

in this group. Each correct answer will receive ﬂ m mﬁ‘ f

tio
Muﬂhd‘qﬂs n.r“ anstoer must be reduced to its simplest form.

1 Find log sin 20° 43
2 Factor cos® v — Cos ¥
3 Express sin 1407 as a function of a positive acute angle.

4 Write in the form &% 4 px - ¢ = 0 the equation whose roots are

34+v2and 3—\/2

5 Express —= : as a fraction with rational denominator.
\ —

6 Write the expression for tan 2.4 in terms of tan A.
7 Write the positive value of cos (tan™ 1)
8 Find the value of 273 4 27

9 How many different triangles are there in which A4 = 20% 8=3
and b = 5?

10 In the triangle ABC,
cos C = ¢

11 Find the arithmetic mean between sin x -+ cos x and sin v — cos 1.

find the value of ¢ if a = 3, b = 4 and

12 Find the sum of the infinite series 3, 4, §, ..
Vart +5=2r + 1
14 What is the slape of the line whose equation is 2y = 3x + 5?

15 What value of
2sinA—1=0?

13 Selve for x the following equation:

1 between 90° and 180° satisfies the equation
16 Write the first frwo terms of the expansion (2 4 b)°

17 For what value of x between 0° and 180° does the graph of

v = cos x cross the x axis?
18 If tan 4 = 1 and tan B = }, find the value of tan (4 + B).

19 Find the radius of the circle whose center is at the origin and which
passes through the point (3, 4).

) For what value of A4 between 0° and 90° will sin 34 have a

maximum value?
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Marieaarics — Timmn Yieanr

See instructions for groups 11 and 111 on page 1.
questions from groups Il and III, including at least two questions from each

Group 1I
Answer at least two questions from this group.

Find, correct to the nearest tenth, the roots of the equation 32* = 5x + 7

Solve the following pair of simultaneous equations, group your answers and checl
2 — v = 23
2+ 2y = 3 [4:.2 L)
23 A merchant bought some pieces of cloth for $2 [f the price had 3
p&QCf he could have h.lnﬂ it 5 more pieces for the same mone y. Find r
purchased. [10] :
24 a Draw the graph of the equation y = &% v 5 from x = 5, 7
inclusive, [6]
b Draw the axis of symmetry of the curve made in answer to a. [1]
¢ Write the coordinates of the minimum point. [1]
. d On the graph made in answer to a, draw the line wh ich intersects the graph at the points
: whose abscissas are the roots of the equation x* — 4 5§ =7 [2]

%25 Solve the following problem graphically:
The distance between Albany and New York is 150 miles. A left Albany for New York at

noon and traveled at the rate nl 30 miles an hour. At the same time, B left New Yorl
Albany. He arrived at Albany 2} hours after A arrived at New York. Ii they traveled over
same route, at what distance fmm Albany did they pass each other? [10]

Group III

Answer at least two questions from this group.

6 From a point on the round the angle of elevation of a balloon is 28°, After the balloon
] g

ascends vertically a distance of 165 feet, the angle of elevation from the same point on the

ground is 47°. Find the height of the balloon in the latter position, [10)
27 1In triangle ABC, ¢ = 100, b = 112.5, and angle A = 35°. Find the value of a correct to
the nearest integer. [10]
28 a Solve the equation 2 cos® & - 3 sin x — 0 for values of & between 0% and 360°. [3]
: ; : cot A = tan A .
b Prove the identity: cot 7 i = p—— [3]

29 Derive the law of cosines for the acute triangle, [10]

.0 on one of the optional topics in the syllabus.

12]

# This question is base
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