REG-AOT-2324-ASM-SET 3-MATH
Suggested solutions

Multiple Choice Questions
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Let the length of cube be 2. M and N be mid-points of BD and PQ respectively.

Note that since D, P, H are collinear and B, Q, H are
collinear, we have M, N and H are collinear.

Note that MH L BD and CM L BD.

The angle required is ZCMH.

CM = 3VP+ 2 =V3.

2

/CMH =tan™! —
V2

~ 55°.

(D]

Let E be a point on AC such that VE L AC.
Required angle is ZVED.

Since the pyramid is symmetric about the plane VAC,
we have /VEB = /VED =
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3. |B]

Let M be a point on BC such that AM L BC.
Note that AM D is a plane of reflection of the tetrahedron and it is perpendicular to the plane BCD.
We have ZAM D = 80° and the required angle is ZADM.

Consider AABC.
AM = 565sin60° = 28V3 cm
Consider ABCD.
DM =602 — 282 = V2816 cm
Consider AAMD.
AD? = AM? + DM? = 2(AM)(DM) cos 80°
AD ~ 65.4cm
AM? = AD? + DM? - 2(AD)(DM) cos ZADM
ZADM =~ 47°
4.

Let M and N be mid-point of AB and CD respectively.
Let X be the mid-point of M N such that VX is perpendicular to the plane ABCD.

0
We have 0 = ZMVN and 5 =/VNX.
1
DX = 5x/42+22=\/§cm
vxg: \/3\3)—( DX2=2Vl1cm

tan = = —
M3 T Vx

HHN
’—b—.—tl\)
—

5. D]
Let E be a point on CD such that BE L CD. Then 8 = ZAEB.
CD = V242 + 72 = 25 cm. By considering the area of ABCD,
(25)(BE) _ 29 ()

2 2
1
BE:E
25
tan @ = —25
" BE 24
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6. [D]

Let D be a point on BC such that PD L BC.
Required angle is ZADP.

BC=vV42+32=5m
(PD)(BC) _ (PB)(PC)
2 B 2

PD=24m
5
tan /ADP = —
an 24
25
12

7. [A]

Note that « = ZGFH =45°, 8 = 90°.
Thus, a < 60° < B.

8. [B]

Refer to the figure. Let E be the mid-point of BC and length of each side be x cm.

A

In AAED, AE = DE = xsin60° = g cm.

x*> = AE* + DE* - 2(AE)(DE) cos ZAED
1
/AED = cos™! 3
Consider the volume of the tetrahedron.

1 2
3 (% sin 60°) (AE sin ZAED) = 576

x=~17.0
Let X be the projection of A on the plane BCD.
Note that D, X, E are collinear.

Consider AAXE.
Required height = AE sin ZAED

~ 13.9cm
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9. [B]

Let M and N be mid-points of BC and AD respectively.
Required angle is ZMVN.

2
4
MV =NV = 82—(5) = V60cm

62 = MV? + NV? = 2(MV)(NV) cos ZMVN
/MVN ~ 46°

10. [D]

Let K be a point on EG such that AK L EG.
Required angle is ZAKF.
Consider the area of AEFG.

1 1
3(8)(6) = 5(EG)(FK)

24 = %\/82 +62(EK)

EK =4.8cm

1. [A]

Let M and N be mid-points of BD and AD respectively.
Required angle is ZMVN.
MV = NV = V152 - 42 = V209 cm
MN =6cm

MN? = MV? + NV? = 2(MV)(NV) cos ZMVN
ZMVN = 24°

12.

Required angle is ZCBH (or ZDAE).
/CBH =45°

13.

152=92+12> = ZBDC =90°.
Since AABD is vertical and Cl%zis horizontal, AD L CD.
Therefore, 8 = Z/ADB = tan~! ) and so sin @ = 5
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14. [B]

Let BC = 1.
AE = BF =1sin60° = ?

AE
C= =V3
sin 30° BC\/_
cos ZACB = — =

1
AC 3

15.

Let K be a point on AC such that DK 1L AC.
We have x = Z/DKE.

Consider the area of AACD.
(AD)(CD) (AC)(DK)

2 2
(3)(4)  V32+42(DK)
2 2
DK =2.4cm
Consider ADKE.
DE
tanx = —
DK
_ 2
24
_3
"6

16.

Note that /BCT = Z/BCA =90°.
We have BC is perpendicular to the plane ACT.
Let D be a point on AT such that CD L AT.
Then 6 = ZBDC.
Consider the area of AACT.
(40)(30)  V40% +30%(CD)
2 2
CD =24cm

Consider ABCD.

tand = —

AN
]
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17. [D]

Since BE 1L AC and DE L AC, required angle is ZBED.

A

18.

Let length of each edge be 2. Let K be a point on BV such that AK L BV and CK L BV.
AK = CK =25in60° = V3 and AC = V22 +22 =2V2
In AAKC, ZAKC is the required angle.

(2V2)% = (V3)? + (V3)? = 2(V3)? cos LAKC

ZAKC =~ 109°

19. [B]

Let F be a point on AC such that BF L AC.
Required angle is ZBFD.

Let BC = 1cm.

Note that AABC and AACD are equilateral.

DF = BF = 1sin60° = ?cm

BD =V12+12=V2cm

BD? = DF*+ BF?* - 2(DF)(BF) cos ZBFD

/BFD ~ 109°
20. [D]
Let E be a point on CD such that BE L CD. Then AE L CD and 6 = ZAEB.
15 120
/BCD = tan™! 3 and BE = BCsin ZBCD = 7 m
tan 6 = 8 _ 17
~ BE 15
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21.

Let K be a point on AM such that DK 1 AM.
Then @ = ZEMD and 8 = ZEKD.

I. /. Since ZDKM =90°, we have DK < DM and a < .

II. X. Since @ < 8, we have cos @ > cos 3.

5
. v. /DAM = /BMA = tan”! 55~ 63.4°
DK = AD sin /DAM ~ 4.47cm

tanﬁ=ﬁ=%

22. |B]

Refer to the figure. Let E be the mid-point of BC and length of each side be 12 cm.

In AAED, AE = DE = 125in60° = 6V3 cm
122 = AE?> + DE* = 2(AE)(DE) cos ZAED

A

ZAED = cos™ %

Let X be the projection of A on the plane BCD. Then
X is the centroid of ABCD and it lies on DE.

In AAEX, ZAXE =90° and

height = AE sin ZAED

= V96 cm
1 1
Volume = 5(12)2 sin 60"(\/%) X 3

= 144V2 cm?

23. [D]

Refer to the figure. Let E be the mid-point of BC and length of each side be x cm.

In AAED, AE = DE = xsin60° = g cm

x> = AE? + DE? - 2(AE)(DE) cos ZAED
1
ZAED = cos™ 3
Let X be the projection of A on the plane BCD. Then
X lieson DE and AX L BD.
In AAEX,

AE sin ZAED =4
x=2V6
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24,

Let K be a point on VB such that AK L VB. We have CK L VB also.
Required angle is ZAKC.

AC =V122+122 = 12V2cm

12V2 ?
VA=VB=VC(C = 82+(T) =V136cm

4

cos ZABV = —~
VB

In AVAB,

ZABV =~ 59.0°

AK =CK =12sin ZABV ~ 10.3¢cm
In AAKC,

AC? = AK? + CK? - 2(AK)(CK) cos ZAKC
ZAKC ~ 111°
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Conventional Questions

25. (a) In AABC,
AC? =92 +15%2 = 2(9)(15) cos 120°
AC =21cm

In AADC, ZADC = 180° — 120° = 60;800 60°
Since AD =CD, ZDAC = ZACD = T_ = 60° and hence AACD is equilateral.

So, AD = AC =21 cm.

(b) Centre of the required circle is at the circumcentre O of AACD. Let E be the mid-point of

AD.
ZOAE = 60 = 30°.
AE
Radius = OA = ——
adius cos 30°
= 5 + cos 30°
=7V3cm

(¢c) Required angle is ZOEV.
7V3

OFE = 0OAsin30° = - cm
15
tan ZOEV = —
an 0A

ZOEV ~ 68.0°

Required angle is 68.0°.
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26. (a) AC? =8%+12%-2(8)(12) cos 100°
AC ~ 15.5cm
(b) (@) Let M be the mid-point of BD.

DM =3cm
In AAMD,
AM = V8% - 32
=V55cm
In ACMD,
CM = V122 - 32
= VI35cm
In AACM,

(V55)2 = AC? + (V135)% = 2(AC)(V135) cos LZACM

ZACM ~ 27.1°

Required angle is 27.1°.

(i1) Let Q be the foot of perpendicular from D to AC.

/DPB _ DM

Si . ’
mce Sin > PD

/D PB attains maximum when PD is minimum, i.e., P = Q.
When P moves from A to Q, ZDPB increases.
When P moves from Q to C, ZDPB decreases.
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27. (a) (i) In AABC,

282 =352 +21% - 2(35)(21) cos ZBCM

/BCM =~ 53.1° 1A
cM 21
ii = IM
() S(180° —75° = ZBCM) ~ sin75°
CM = 17.1cm 1A
(b) (i) In AACM, AM =35-CM ~ 17.9cm, and
AC? = AM? + CM? = 2(AM)(CM) cos ZAMC M
AC = 28.1cm 1A
(i1) In ACMN,CN =CM cos ZBCM ~ 10.3cm 1M
In AABC,
282 =212+ AC? - 2(AC)(21) cos ZACB
/ACB = 67.7°
In AACN,
AN? = CN? + AC? —=2(CN)(AC) cos ZACB
AN = 26.0cm
AC? = CN? + AN? —=2(AN)(CN) cos ZANC
ZANC =~ 89.1° # 90°
So, ZANC is not a right angle. M
Therefore, ZAM N is not the angle between the face BCM and the horizontal ground.
The claim is disagreed. 1A
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28. (a) (i) CM =+v10?+10?

=10V2cm

20
ii) tan ZACB = —
(i1) tan C 0

/ACB ~ 63.4°
(iii) Area of AACM = %(20 ~10)(10)
=50 cm?
(b) () InACDM, Z/DCM = ZACB —45° ~ 18.4°
DM? = CD? + (10V2)? = 2(CD)(10V2) cos ZDCM
CD ~7.45cm

In ABCD, BD =V102 —= CD? ~ 6.67cm

(i) Let N be the foot of perpendicular from B to CM.
Required angle is Z/BND.
In ABNC, BN = 10sin45° = 5¥2cm

In ABND,
BD
sin/BND = —
5v2
/BND =~ 70.5°

Required angle is 70.5°.
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