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Solutions for ACET 2017

Mathematics

. C. c0s135° = cos(90° + 45°) = c0s90° cos 45° — sin90° sin 45° = _Tli'

2. B. The equation x> — 3x — 18 = 0 gives (x — 6)(x +3) = 0.

D ——————="t+—=+

Hence the inequality x2 — 3x — 18 > 0 gives
either (x —6) >0and(x+3) >0 OR (x —6) <Oand (x+3) <0.
This givesx >6andx >—3 OR x<6andx < —3.
This implies x > 6 OR x < —3, that is, x € ( —o0,—3) U (6, ).

—= I - 1 - . - =2 . =2
. A |a+b| = |a—b| implies |a—|—b| = |a—b|
(@+b)-(a+b)=(a—Db)-(da—Db).
Thus we have |a@|? + |b| +2d-b=\al*+ |b| —2a-b.
Thatis, @-b = 0 and @ is perpendicular to b.

which again implies

. B. Ifax? + bx 4+ c = 0,a # 0, has equal roots, then b? — 4ac = 0.

2
Hence, ¢ = Ly
4a

1 A B c

(x—1)(x—2)2 x-1 x—-2 (x—2)2°
This implies 1 = A(x —2)2 4+ B(x — D)(x — 2) + C(x — 1).
Putting x = 2,we get C = 1 and on putting x = 1, we get 4 = 1.
Equating the coefficients of x> we have A + B = 0 giving B = —1.

1 _ 11, 1
Thus, (x-1)(x-2)2  x-1 x-2  (x—2)2

. D limpe (1 Jri)"+6 =l (14+2) x (14 %)6 —e.

log x> dy Exd(lzxﬁ—log xz% exix—z—log x2e¥ 2—)2:—].og x2 o
By oo _ _E (3 toga),
eX dx (eX)? (e*)? eX

Alternatively, y = e *(logx?) = 2e *(logx). ie. % = —2e *(logx) +2e™* G)

. C.  y=tan (logx), putu =logx — y = tan" ! u. By Chain rule,

dy dy du 1 1 1
dx du dx 1+u? x x(1+ (logx2)



9. A, f(x)=1—x—x?,then f'(x) =—1— 2x, which is negative if x < —%. Hence,
oy gy 1
f(x)is increasing in (—00, - 2).

10.A. [xcosxdx = [xd(sinx) =xsinx — [ sinx dx = xsinx + cosx + c.
1K f(}mx? e zdx= fom(Zy)?e_'yZdy (where E =)= 28 fgm yE L ¥y — 280
12. C. If f(x) = sinx cos* x, then f(—x) = sin(—x) cos*(—x) = —sinx cos*x = —f(x).
Since f(x) is an odd function, f_ll sinx cos*xdx = 0.
13.D. If P= [a’ B ], then P2 =1 implies [a B ”a B ] — I, that is,
Yy —a y —ally —«a

a’+By af—aP] _[1 O] i o .
[ay—ay “2+Bl’]_[0 1].Th131mpl1esl—a: — By =0.

1 1 2 3
14.B. P= 2], then PT = [1 2 3]. Therefore, PPT = \2 4 6‘. The determinant is 0. All
3 3 6 9
2 X 2 submatrices also have determinant 0. Therefore, the rank is 1.
2 21
15.D. If P=|1 3 1f.then|P|=2(6—-2)—2(2—1)+1(2—3)=5.
1 2 2
4 -2 -1 L 4 -2 -1
AdjP=|-1 3 —1| Hence, P! =zt 3 i}
-1 -2 4 -1 -2 4

16. A. Given that log,1.5 = 0.405. Also, log,1 = 0.
We have two points: (xg, yo) = (1,0) and (x1,y1) = (1.5, 0.405)
Linear interpolate of log,1.3,

~ Yol —x) +y1(x —x) 0+0.405(1.3—-1) 0.3 x0.405
Y= X1 — X B 0.5 B 0.5
= 0.243.

= 0.6 X 0.405

17.D.  0.99* = (1—0.01)* = (2 1*— (*13.01' + (212.012 = 1 —4 x 0.01 + (6 x 0.0001)
— 1 —0.04+ 0.0006 = 0.9606.
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Statistics

C. C8=56.
= Pt s o B
D. P(R) = P(R|By)P(B,) + P(R|B;)P(B;) =2 X2+ =X 3 ==,
C. P(EUF)= ——%:%, P(EUF) == P(E NF°) =
2. 8
P[(EUF)C]ZE a2
B. 123 + 7p = 6(22 + p). This implies p = 9.
Value 3 4 5 6 7 8 |9
Frequency 4 7 6 9 3 11
Cum freq |1 5 12 18 27 30 | 31

Total frequency = 31. Mode = 7, Median = 16™ observation = 6.

B.

D. E(X11) =1.

C.np =4, npq = 2.4. Thisimpliesq =0.6,p =04, n=10. P(X =21)=1—

E[X(X — 1)(X —2)(X —3) = Z 2 — 1)(x — 2)(x — 3)

B. f(x) =

P(X=1)=0.7.

.D. X ~ Poisson(2).

[ea]

x=0

= 2*=16.

—, EX)===6, Var(X) =

B.a=EX) ==

A P(u—20 <X < ﬂ+20):P(—2 <

2(0.5+P(2)) —

B. Cov(X,X?) =

1=2P(2).

X—p

a

—sz

-5

X

e

0.6,

—22x

x

= 12. CV=\Var(X)/E(X) =

4)!

V3/3.

< 2) = ®(2) — D(-2) =20(2) —1 =

E(X®) —EX)EX2)=0-0x1= 0.



30.C. x=10, y=7.

x|1 8 10 10 14 T
y|1 4 6 12 i 7
The regression of y on z is

¥= F-+ b, (x—x)
Intercept =y — by, ¥ =7 —0.533 X 10 = 7 — 5.33 = 1.67. Thus,
y= 7+4+0.533(x —10) = 7 + (0.533/3)(3x — 30).
The regression of y on z is
y = 7+ (0.533/3)(z — 30),
which has slope 0.533/3 and intercept 7 — (0.533/3) X 30 = 1.67.

Data Interpretation

31. A. Number of students = 3 + 6 + 8 + 20 = 37.

32. C. Number of students = 35+ 12 + 8 = 55.

33. B. Number of students = -3 + 12 + 8 + 5 + 3 = 25.
34.D.Between3+ 6 +8=17and 3+ 6 + 8 + 20 = 37.

35.B. There are 8 + 5 + 3 = 16 students with score above 69 and 16 + 12 = 28 students
with score above 59. Since 25 lies in between 16 and 28, the 75™ smallest score is in
between 60 and 69.

36. C. Number of candidates passed on/y in Mathematics = 80 — 18 — 30 — 12 = 20.
Number of candidates passed in both English and Mathematics is 30.
Number of candidates passed in Mathematics = 20 + 30 = 50.

37. C. Sales increase in 1992-1993 is ;—i X 100 = 60%. It can be visually checked that

percentage increases in the other years are smaller.

38. A. 12—5;) % 100 = 750%.
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Logical Reasoning

D. The doctors who are fools may not be rich; so conclusion I does not hold. On the other
hand, the fools who are rich may not be doctors; so conclusion IT does not hold.

. C. Mohan is the only person returning to a social system that he has been away from for

an extended period of time.

B

A. Number of cars that needed new brakes or new exhaust system is 50 — 6 = 44.
Number of that needed new exhaust system is 34. Therefore, number of cars that needed
new brakes but no new exhaust system is 44 — 34 = 10.

10
Brakes

D. The father of the girl's uncle — the grandfather of the girl. Daughter of the grandfather
—s either mother or aunt. Therefore, the boy is the girl’s brother or cousin.

B. After every 400 years, the same day occurs. Thus, if 27th February 2003 is Thursday,
before 400 years i.e., on 27th February 1603 must have been a Thursday too.

Alternative argument: 365 is 7 x 52 + 1. Therefore, in a non-leap year, 27" February
falls on the preceding day of the week as compared to the following year. In other words,
a day of the week is lost in a non-leap year.

An extra day is lost in a leap-year.

Every 4™ year is generally a leap-year. There are 100 multiples of four between 1603 and
2003.

Every 100" year is an exception to the leap-year rule. There are 4 multiples of 100
between 1603 and 2003.

Every 400™ year is an exception of these exceptions. There is only one multiple of 400
between 1603 and 2003.



Therefore, the number of days lost is 400 + 100 — 4 + 1 = 497, which is a multiple of
7. Hence, no day of the week is lost. 27® February 1603 must have been a Thursday.

69. B. The number of seconds lost in the first week is 0.01 X 7 X 24 X 60 X 60 = 6048. The
number of seconds gained in the first week 1s 0.02 X 7 X 24 X 60 X 60 = 2 X 6048. Net
gain is 6048 seconds, i.e., 1 hour 40 minutes 48 seconds.

70. A. The fourth clue gives the sequence E GF or F G E. The third clue suggests E G F D
or F G ED, but the first clue rules out F G E D. So we definitely have E G F D.

A, B and C must be to the right of D in some order. The second clue gives the sequence B
A C or C A B, but the first clue rules out the latter sequence to occur to the right of D.

Thus, wehave EGFDBAC.

B is between A and D, and none of the other statements is correct.
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