DEFENCE SERVICES TECHNOLOGICAL ACADEMY
ENTRANCE EXAMINATION
MATHEMATICS

Date: 18-8-2018 Time Allowed: 2 Hours

Attempt All Questions

1. Choose the correct or the most appropriate answers for each question. Write only the letter of the

answer. (30 Marks)
(1) f:R—R,g:R->R, f(x)=3+2x",g(x)=2x+1, g maps f(x) onto 35, then x =
AT B. 3 C. +V7 D. £3 E. +V3
(2) f:R>R, f(x)=2%. If(ff) (a) =256, thena=
Al B.2 C.3 D.0 E. -1
(3) A function fis defined by 7:x— 2x+12’x «1.Then f7'(3) is
x_
A2 B.3 C. 4 D.5 E.6
(4) Giventhat 3x+k) +(4x~7)" has aremainder 33 when divided by x—3 then =
A2 B.-2 C.7 D. -7 E.-11
(5) When (x + k)2%%¢ + (2x + 1)? is divided by x + 2 remainder is 10, then k =
A, 1 only B. -1 only C. 3 only D.3or1 E.-1or-3
(6) The expression x* + x> —11x+4 has a factor
A x—4 B. x—2 C.x+2 D. x+1 E.x+4
(7) 1In the expansion of (2x——;— y)°, the coefficient of x” »” is
A -20 B.-80 C.20 D. 80 E.-40
(8) In the expansion of (1+4x)™ , the coefficient of x” is 19. The positive value of k is
1 1 1
A B. o C.10 p. V10 E -
(9) The solution set in R for the inequation x* —4x+4 < 0.is
A {x/x<2} B. {x/x>2] c. {2} D.R E ¢
(10) The parabola y = 6x° — 13X + 6 cuts the X axis at A-and B. Then AB =
A0 B. -2 C.: D.2 E.—2
(11) 1 +cos 45 +cos® 45° + cos® 45° + .
Al ByZ -2 o2l yz D.1++2 E.2++2
(12) For two numbers ¢ and b, the A.M s 3 and GMis 242 . Then o’ +4° =
A. 36 B. 16 C.20 D.6 E. 24
(13) In acertain sequence if u, =1, u,=2andu_,=u_u__,thenu, =
A 12 B.8 C. 32 D.6 E. 16
a b a’ b
(14) det =4 and abed =192, Then det =
c d ¢ d
A.28 B.-28 C.+112 D. 256 E. 144
(15) If Ais a2 x 2 matrix such that det A =k and p is a real number then det (pA) =
A. pk B.p’k C. pk* D. p’k? E.p
(16) Let A be an'event such that P(A will occur) = p and P(A will not occur) =qand O0<p<1.1If
the sum to infinity of the G.P p+p’ + p’ +———is x, then the sum to infinity of the G.P
g¥q N g +———is
A lx B. l+x c.2 D.— E

(17

(18)

(19)

(20)

21)

X 1-x 1+x
Let P= {1, 2} and Q = {a, b}. If a function from P to Q is defined at random, the probability
that it will be a one- to -one correspondence is
Al B . C = D = E. None of these

The entry of a matrlx of order 4 x 5 is chosen at random. The probability that it will be from
the second row or the third column is

Ao B.: C.3 D.2

In the figure L A= 56 ZF =30",Then AE—

A.56° B.30° C. 86° D.38° E. 48°

In the figure AE=2, AD=3, DC=5 .Then OC =

A4 B.5 C.6 D. 7 E. 8

In the figure if RM =6cm, PO/ /MN and a(APOR): a(ARMNY=9:4

k] ’ P M
then QR= R
A 4cm B. 9cm C.12¢m D. 15cm E. 5cm
Q N
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(22) CD//XY,AB//XY . W and Z are equidistant from XY. If 4AB=a, CD=3a

then @(AMPB) _ i
a(ACZD) X Y
1 1 ! 1 ¢ ’
A a B. ~q’ 8 5 D. - E. _q
9 9 3 3 7
(23) Inthe figure if a(AADE): o BCED)=4:21,then x:y=
A 52 B. 2: \/ﬁ C.2:5 D. 4:25 E.2:3
(24) In the figure C, D, E are the mid-points of OA, OB, AB
respectively, If OA = 25, OB = 25,then PC = B
- - Lo - - I, 1 - - A
A.%(Za—b) B. §(2a+b) C. %(b—Za) I).;(a—zb) E.g(a+2b) D :

(25) cosl'+cos2 +cos3 +...+cosl80" =
A0 B. 1 C.-1 D.2 E. -2
tan 80" — tan 20°

(26) =
1 + tan 80" tan 20~
i 2 1 :
A B. = Gt D. V3 E.—V3
(27) If 00 <0 <360°, the number of elements in the solution set of sin@ =0 is
A0 B. | C.2 D.3 E. 4

(28) The distance s cm of a particle at the end of t sec is given by s = 12 + 30t=2t°. The speed of
the particle at the end of 2 sec is
A. 64 cm/sec B. 38 cm/sec C. 22 cm/sec D. 30 cmi/sec E. 8 cm/sec

. Xi+1-x
29 lim,._,. . e

A2 B.1 cC.0 D. -1 E. -2
. 1- a

(30) nmm% =
A0 B.1 C.2 D. -t E.-2

Three functions are given as follows; f: x — S:Tgk,x #3,8gXx—> x—1hx->ax*+b

(i)  Find the value of k such that there is only one value of x that satisties the equation { (x) = x.

(i) If (hg):x > 2x> —4x —1 . find the numerical value of aand b.

(i1} Using the value of k in part (i), express ¢.£14n similar form. (10 Marks)
Given that f (x) = 2x" + 2x* - 3x - 5

(i)  Evaluate f(1).

(i) Find the remainder when f (x-3) is.divided by (x-4),

(iil) Deduce the remainder when f(x*-6) is divided by (x*-8). (10 Marks)
The second, sixth and eighth terms of an A.P are three distinct consecutive terms of a G.P. Find the
common ratio of the G.P. If the sum of the first five terms of G.P is 31, find its first term. (10 Marks)
[f'a die rolled 60 times, what is the expected frequency of

(1) 4 turns up,

(i) prime number turns up

(iii)} a factor of 6 turns up. (10 Marks)

O is the centre and DB is the diameter of the circle. The line AC is perpendicular to BD and

ZBDC = 40°. Find (a) £DCA, (b) ZADB, (c) ZCAO. (10 Marks)
B

sin3é cos3fg

If sin 26 # 0, prove that, — = 2. Hence or otherwise, prove that
sing cosf

sin®36 cosec?8 — cos?30 sec?f = 8cos28 (10 Marks)
Given the curve ax’ +hy” =a+h where ¢ and b are positive constants. find the coordinates of the

points on the curve at which % = 1. (10 Marks)
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