REG-AOT-2324-ASM-SET 2-MATH
Suggested solutions

Multiple Choice Questions

1. A 2.C 3.C
6. B 7.B 8. A
11.D 12.D 13.D
16.C 17. A 18.D
21.A 22.B 23.B
26.C 27.B 28. A
31.A 32.C 33.A
36. A
1.

Required angle is ZBDF.
BD = V42 + 82 = V80cm

BF =42 -32 =V7cm

sin /BDF = ﬁ
V80

ZBDF ~ 17°

2.
We have 0 = /BEG.
EG=+vV82+62=10cm
BE = \/1(%20+42 =V116cm

cosf = ——
V116
5
V29
3.
A. tan ZACE = A—E
CE
AE
B. tan ZAQE = —
EQ
C. tan ZADE = E
DE
PR AE
D. tan /PCR = — = —
an CR_ CR

4.B

9.B

14. A
19.B
24.B
29.B
34.D

5.C

10.B
15.C
20.C
25.B
30.D
35.D

Since DE < EQ = RC < CE, we have tan ZADE being the greatest among all.

ZADE is therefore the greatest angle among all.
The answer is C.
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A. Angle between DH and EFGH is Z/DHE.
B. Angle between CF and EFGH is ZCFH.

C. Note that the projection of M on EFGH is the mid-point of HE.
Angle between MH and EFGH is ZMHE.

D. Note that the projection of K on EFGH is the mid-point of EG.
Angle between KG and EFGH is ZKGE.

Comparing, we have ZCF H is the smallest.

The answer is B.

5.[C]

Note that § = Z/BEG.

EG =62 +82
=10cm
BG
tanf = —
MY=EG
_2
-5

A. Required angle is ZEBF.
B. Required angle is ZENF.

C. Let Q be a point on ABGF such that PQ is perpendicular to ABGF.
Required angle is ZPFQ, which is equal to ZF PE.

D. Let K be the mid-point of BG.
Required angle is ZM NK, which is equal to ZCAB.

By simple observation, we have ZENF being the greatest angle among all.

The answer is B.

7. [B]

I. V. Note that AAHF = ADGE, we have /AHF = /DGE.
II. X. ZAGH =90° while ZDGE < 90°.
III. V. Note that ABEG = ADGE, we have /BEG = Z/DGE.
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0
]

Angle between AC and BCHG is ZACB.
Angle between DH and BCHG is ZDHC.
Angle between DG and BCHG is ZDGC.

© 0w >

Let Y be the mid-point of GH.
Angle between XB and BCHG is ZXBY.

By simple observation, we have ZACB being the greatest angle among all.

The answer is A.

9. [B]

We have Z/VAC = 60°.

Since VA = VC, we have ZVCA = LZVAC = 60° and AVAC is equilateral.
AC=V12+12=V2m

VB=VA=VC=AC=V2m

In AVAB,

12=VA?+ VB> -2(VA)(VB) cos ZAVB
/AVB =~ 41°

10.

Let O be a point on BG such that PQ L BG.
Then 6 = ZPCQ.
CQ =V22+52=vV29cm

co

cosf = —
PC

V29
142 + (V29)2

VD
15

11. [D]

Let Q be the mid-point of AD.
Then 6 = ZPEQ.

P
tan 6 = —Q
EQ
y

y
Va2 + 472
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12. [D]

Let Y be a point on AF such that XY 1 AF.

Then 8 = /XBY.
BY =vV92+122 =15cm

f=tan"' — and cos§ = —
15 17

13. [D]

Let G be the mid-point of BC.
Required angle is ZADG.
AG = 65in60° = 3V3cm

DG = V32 +102 = V109 cm

tan ZADG = ﬂ
V109

/ADG =~ 26.5°

14.

Note that § = /BKA.

AK =V122+92 =15cm

BK =+V152+82=17cm
AK

cosf = —
BK

15

17
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15.

Let K be the mid-point of EF. The required angle is ZM NK.
In ADEF,
7T 6

sin50°  sin ZDFE
ZDFE ~41.0° or 139° (rejected)

ZDEF =180°—- ZDFE - 50° ~ 89.0°

2 2
6 7 6\ (7
2_ |9 M B A N
NK —(2) +(2) 2(2) (Z)COSLDEF
NK ~4.57cm

In AMNK,

tan ZMNK = i
NK

ZMNK =~ 48°

16.

A. ZHDE =45°

B. Note that ABHD is an equilateral triangle.
ZBHD = 60°

C. Let the length of cube be 1.

AB
tan /AHB = —
BH

1
V12 + 12
ZAHB ~ 35.3°

D. Note that HG is perpendicular to the plane CDEH.
ZDHG =90°

The answer is C.

17.
BD =252 - 152 =20m

292 =212 +20% - 2(21)(20) cos ZBDC

ZBDC =90°
Since BD 1. AD and BD 1. CD, BD L AACD.
Thus, the projection of B on the plane ACD is D, and the required angle is ZBAD.

2
/BAD = tan”! 1—2 ~ 53°
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18. [D]

PO = CE = 40sin 10°
90
DP=—"=30mand AP = V302 + 402 = 50 m.

1+2
. 40 sin 10°
sin = ————
50
_ 4sin 10°
-5
19.
Required angle is ZACF.
10
" sin60° @ cm
AD 5

D = = —
tan 60° \/gcm

AF =DE =CDsin30° = icm

s 2V3
in Z/ACF = ——
Sin Ac
Z/ACF =~ 14°
20.

The projection of A on EFGH is F.
Required angle is ZAEF.

21.

Required angle is ZAHD.
DH =V62+82=10cm

10
tan ZAHD = —
an 10
ZAHD = 45°

22.

Let E be a point on ABCD such that VE is perpendicular to the plane ABCD.
Required angle is ZVCE.

CE:%\/52+62:@cm

E
cos ZVCE = %
/VCE ~ 61°

23.

Required angle is Z/DBE.
Let AD =CE =DE =1cm.
BE =V12 + 121: V2cem

tan /DBE = —
V2

ZDBE =~ 35°
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24. [B]

Required angle is /Y XH.

Let CH:2cm.2
We have YH = 5= lecmand XH = V12 +22 = V5cm.
1
tan Z/YXH = —
\5
/YXH =~ 24°
25.

Let H be a point on CF such that GH L CF. The angle required is ZGEH.
3
GH =BC x —— =28.8
243 e

FH =FC x % =8.4cmand EH = V402 + 8.42 = V1670.56 cm

28.8
Required angle = tan™! ——— ~ 35°
EH

26.

Let N be the mid-point of GH.
Required angle is MFN.

MN =24cm

FN = V52 +82

= V89 cm

24
tan AMFN = —

V89
ZMFN =~ 69°

27.
180° — 60°

Since VA = VB, we have /VAB = — = 60° and so all lateral faces are equilateral
triangles.
Required angle is ZVAM, where M is the projection of V on ABCD.

1
Let AB=2. Then VA =2 and AM = Ex/22+22 =V2

2
Required angle = ZVAM = cos™ % =45°

28.
Let the length of side of the cube be 2.

I. /. EF is perpendicular to ABFG. So, Z/BFE = 90°.
II. V. AB is perpendicular to ADEF. So, ZBAE = 90°.

M. X. BE=V22+22+22=V12. EM = BMN22+12 =15

EM?+BM?*=5+5=10 # BE>. So, /BME # 90°.
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29.

Note that GH = CF and BF < AH < BH.

CF GH GH
We have — > — > —.

BF AH BH
We have tana > tanc > tan b.

Thus,a > ¢ > b.

30. [D]

Note that DE < EG < FH.
AE

. AE BF AE
Since tana@ = —,tan8 = — and tany = =
EG DE

FH FH’
we have tan 8 > tana > tanvy.

Therefore, we have 8 > a > y.

31,

I. V. VA is vertical and AB is horizontal.
II. X. Note that ZVAM = 90° and so ZVMA = 180° — 90° — LZAVM < 90°.
III. X.

32.
BD =252 — 152 =20m
32% = 222 +20% - 2(22)(20) cos ZBDC
Z/BDC =~ 99.2°

Let E be a point on CD produced such that BE L CD.
Required angle is ZBAE.
BE = BDsin(180° — ZBDC) ~ 19.7m

. BE
sin /BAE = —
25

/BAE ~ 52°

33,

Required angle is ZPHF.
2 I~
PF:12Xm:8cmandFH: 82+62=10cm

8
tan /PHF = —
an 10

/PHF ~ 39°
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34. [D]

Let QO be a point on DE such that NQ L DE.
Then 6 = ZNPQ.
3
PO==-=15
0 > cm

3
tand = —

| \© TN

35. [D]

Volume of tetrahedron ABCD = % [ 3)®2)

] 4)

2
=4cm’
BC =V32+22=vV13cm
AC = V22 +42 =V20cm
AB =N e s
Lets = — ~ 6.54 cm.
Area of AABC = +/s(s — AB)(s — AC)(s — BC)
~ 7.81 cm?

Let the required angle be 6. Consider the volume of the tetrahedron.
1
4= 3 (area of AABC)(CD sin 6)

0 = 50°

36.

Let N be a point on EF such that MN L EF.
Required slope is tan ZMDN.
DN =vV152+82=17m
Required slope = tan /M DN
12
17
~ 0.7
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Conventional Questions

37. (a) BC*=30%+30% —2(30)(30) cos 40°

(b) Since AABC is equilateral, the circumcentre of AABC coincides with centroid of AABC.

(c) Required angle = cos™

38. (a) LBAC =180°-104° - 18° = 58°

(b)

BC ~ 20.5cm

2
r= 3 X BC sin 60°

~ 11.8cm

~ 66.7°

AB 56

sin 18°  sin 58°
AB ~ 20.4cm
AC 56
sin 104°  sin 58°
AC =~ 64.1cm

AP = % ~ 16.0cm

BP? = AP? + AB*> - 2(AP)(AB) cos 58°

BP ~ 18.1cm

Let O and R be the projections of P and C on the horizontal ground respectively.
Required angle is ZPBQ.
CR =565in37° = 33.7cm

R
PO = CT ~ 8.43cm

P
sin ZPBQ = B—g

/PBQ ~ 27.8° < 28°

The claim is correct.
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145 AC

39 (@) G55 T Sin(180° = 30° — 42°) IM+1A
AC = 206m 1A
AB? = 2407 + AC? - 2(240)(AC) cos 25° M
AB =~ 102m 1A
(b) Let T’ be the projection of T on the plane ABC. T’ lies on AC.

Angle of elevation of T from P = tan™" ﬁ;:
The angle of elevation is greater when PT” is shorter. 1M
240° = AC? + AB*> - 2(AC)(AB) cos ZCAB M

ZCAB =~ 96.4° > 90°

Thus, AT’ AB is an obtuse-angled triangle. IM
When P moves from B to A, PT’ decreases gradually. M

Thus, the angle of elevation is the greatest when P is at A.
The claim is agreed. 1A
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