REG-CP2A-2425-ASM-SET 3-MATH

Suggested solutions

Multiple Choice Questions

1.A
6.B
11. A
16.D
21.B
26.B
31.A
36.C
41.B
46.D

1.

2.C 3.B 4.C 5.B
7. A 8.D 9. A 10.B
12.D 13.C 14.B 15.C
17.D 18. A 19.B 20.B
22.B 23.C 24.B 25. A
27.D 28.D 29.D 30. A
32.B 33. A 34. A 35.C
37.C 38.C 39. A 40.C
42.C 43.C 44.D 45.C
47.C
Let DG = 3 cm. Then we have the lengths as shown in the figure.
AFIC ~ ABIE
hz_FC D 3cm G 3cm F 6cm
h, EB
3
2
Consider the area of ABIC, I
(4)(5h) _ (4(2h) _ 6
2 2
h=1 A 8 cm E 4cm B

Required area

_96) 006
2 2

=13.5cm?
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2.
Let F be the intersection of AE and CD produced.

Let AB: BC=1:r.
Since ACBD ~ AC8AF, FD:DC=1:r.
Area of ADEF = — cm?>

r
4(1 +r)2 )
——cm

Area of ACAF = 3
,
8 4(1+r)
8+—+(—J;r):45
r r
2 2 .
r= 3 or —ﬁ(rejected)

So, AB: BC =3:2.
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3. |B]

Let AB=15cm. Then DE = 21 cm.
Let G be the intersection of AB produced and EC produced.

Rotate the figure such that the parallel lines appear horizontal as shown.

G B 15¢cm A

~J 29H cm

3hc
21H cm

21cm

We have AGBC ~ AEDC (ratio 2 : 3).
Let 2h cm and 3/ cm be the heights of two triangles respectively.

GBz%XDE=14cm

We have AAFG ~ ADFE (ratio 29 : 21).
Let 29H cm and 21H cm be the heights of two triangles respectively.
Consider the area of ACDF.
21(3h) 21(21H)
2 T 2 T
3h-21H =6

63

Consider the total height of the figure.
{3h -21H=6
2h+3h=29H +21H

W

Solving, we have h = 23—0 and H =
29(29H) 14(2h

2 2
=187 cm?

~—'

Required area =
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4.C]

Let BC = 5 cm. Then we have the lengths as shown in the figure.

C 5cm B

Shcm

2hcm

D 3cm E 2cm A

Note that AAEF ~ ABCF (ratio 2 : 5).

Consider the area of ADEF.
(2)(2h)

2
h=2

=4

Required area = 5(5h + 2h)

=70 cm?

5. |B]

Let OT =3cm. Then TR =2cm and PS = 5cm.

APSU ~ ARTU (ratio 5 : 2)

(2) (2h) P 5cm
=12
2
h=6 5h
) (5)(7h)  (2)(2h)
R d = -
CqUII'C arca 2 2 U
=93 cm? o
0 3cm T 2cm R
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6. [B]

Let BF = 1cm. Then FC =2cmand AD = 3 cm.
Consider the area of ABEF,
(1)(BE) _
2
BE =4cm

2

AE = BE =4cm
Required area = (3)(8) — %(3)(4) -2- %(8)(2)

= 8cm?

7. [A]

Lower base of the trapezoidal cross section
=24 — V252 - 242

=17cm

(17 +24)(24) < 10
2

=4920cm’

Required volume =

8. [D]

Let BG =6cm. Then GC =4cmand AD = 10cm.

A 10cm
hcm
E H 7cm
3cm
hcm
B 6cm G 4cm

Note that AAEH ~ AABG (ratio 1 : 2).
We have EH =3cm and HF = 7cm.
Consider the area of AAEH.

3(h) _
2
h=24
T+4)h
Required area = ( +2 )
=132cm?

REG-CP2A-2425-ASM-SET 3-MATH-MS 5



9. [A]

CM = V26% — 102

=24cm
BM =202 - (%)2
2
=16cm
Required area = w
=96cm’

10.
AE :EC=24:36=2:3
Note that ACDE ~ AAFE (ratio 3 : 2).
Let CD = 3 cm and the heights of two triangles be 3/ cm and 24 cm respectively.
We have AF = BF =2cm.
Consider ACDE.
3(3h)
— =36
2
h=38
(3+4)(5h)
2
= 140 cm?

Required area =

11.

Let the slant height of the cone be £.

4nr? = et

t=4r

Volume = —7r2 V2 — r2
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12. [D]

AAFE ~ ACDE (ratio 3 : 5)

Let AF =3 cm, then CD = 5cm and BF = 2cm.

(2)(3h + 5h) _ 16
2
h=2
Area of ACDE = M =

2
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25cm

2

3h/cm

5h




13. [C]

I X.
Take Z/GCQ = 90° such that ABCD is a rectangle, where CD # CB.

H D G c

A E B

Note that /GCS # 45° and /GCS # ZQCS.
Thus, ACGS and ACQS are not congruent triangles.

II. /.
Let K be the intersection of F'G produced and AD produced.

ZABC = ZADC (opp. Zs, [/ gram)
/FBQ =180° - ZABC (adj. Zs on st. line)
/PDH =180° - ZADC (adj. Zs on st. line)

= /FBQ
/BFQ =/CGQ (alt. Zs, HC[/AF)
CG=CQ (given)
CGQ =/2/C0G (base. /s, isos. A)
/CQG = LZAKF (alt. Zs, AKJ/BC)
/DPH = /AKF (alt. /s, EH//FK)

= /BFQ
ABFQ ~ ADPH (AA)

II. v.
We have ABFQ ~ ADPH.

/ZAEP = /BFQ (corr. Zs, EH[|FG)

/BFQ =/ZDPH (corr. Zs, = As)

/APE = /DPH (vert. opp. Zs)
=/AEP

AE = AP (sides opp. equal /s)
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14.

L V.
Since TQ = TR, we have Z/RQT = /TRQ.
/RQT + /TRQ + ZQTR = 180°
2/RQOT +44° = 180°
Z/RQT = 68°
Since TP =TS, we have ZTPS + ZPST.

LTPS + /PST + ZSTP = 180°
2/TPS +44° = 180°
ZTPS = 68°

Since ZRQT = ZTPS, we have PS//QOR.
IL. X.
Consider ARST.
ZSRT + /TSR = ZQTR
ZSRT +32° =44°
/SRT =12°

We have Z/SRQ = /SRT + /TRQ = 12° + 68° = 80° # 78°.

II. v.
Note that APTQ = ASTR.
We have PQ = SR.

15.

In AABD, we have Z/BAD = ZABD.

ZABD + /BAD + ZADB = 180°
2/ABD +28° = 180°
ZABD =76°
Since AB//DC, we have /CDB = ZABD =76°.
In ABCD, we have /BCD = ZCBD.
/BCD + Z/CBD + ZCDB = 180°
2/BCD +176° = 180°
/BCD = 52°

REG-CP2A-2425-ASM-SET 3-MATH-MS 9



16. [D]

I. V. Consider AURS.

ZURS = ZUSR
UR=US

II. /. Consider APQS and APRT.

(given)
(sides opp. equal /s)

ZPQU = ZPTU (given)
ZQPS = /TPR (common £)
/ZPRT + /ZPTU + ZTPR = 180° (£ sum of A)
ZPRT =180° — ZPTU — ZTPR
ZPSQ + ZQPS + ZPQU = 180° (£ sum of A)

ZPSQ =180° — ZPQU — ZQPS

Consider APRS.

ZURS = ZUSR
/PRS = Z/PRT + ZURS
=/PSQ + ZUSR
= /PSR
PR =PS
III. V. Consider APQS and ZPRT.
/PQU = /PTU
/QPS = /TPR
PR =PS
APQS = APTR
PQ =PT
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=180° - LPTU — ZTPR
= /PRT

(given)

(sides opp. equal /s)

(given)
(common /)
(proved)
(AAS)

(corr. sides, = As)
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17. [D]

Note that AAFG = AAEG (SAS).

I. /. Use the fact that AECF is a rhombus (will be proved later).

CF = AE

/ZFBC =90° = ZADE
BC=AD

ABCF = ADAE

II. v/. We have AB//CD.

LAFG = LCEG
LAGF = ZCGE
AFAG ~ AECG

[II. v. Note that AAFC = AAEC (SAS).

LCAE = ZCAB

ZCAB = /ZACE

LCAE = LZACE
CE = AE
AE = AF
CE=CF

(property of rhombus)
(property of rectangle)
(property of rectangle)

(RHS)

(alt. Zs, ABJ/CD)
(vert. opp. Zs)
(AA)

(given)
(alt. Zs, ABJ//CD)

(sides opp. equal /s)
(given)

(corr. sides, = As)

Thus, we have AE = CE = CF = AF and AECF is a rhombus.

18.
(8 —2)180°

Each interior angle = — = 135°
Consider parallelogram EFGI.

/FGI+ /EFG = 180°
/FGI =45°
Consider AFGH.
/GHF + /GFH + /ZFGH = 180°
/GHF = 5
=22.5°
Consider AGHJ.

/HJI = ZHGJ + ZGHJ
= (135° — 45°) +22.5°
=112.5°
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19.

I X. (n—2)180° = 2520°
n=16

o

16
III. X. Interior angle = 180° — 22.5° = 157.5°

II. /. Exterior angle = =22.5°

20. [B]
srag < O=D180° o
/GAB = 90°

/ZFAG =120° - 90° = 30°
Note that AF = AG, we have ZAGF =
/FGE =180° —75° = 105°

21.

Note that ZABC = ZECD and ABJ/CE.
area of AACE B CE

area of AABC AB
area of AACE B 4

50 5
area of AACE = 40 cm?

22.

Let G be a point on BE such that DG //BC.
Note that ADFG ~ AAFB.

DG FD
AB ~ AF
1
"5
Note that ADEG ~ ACEB.
CE BC
DE DG
_AB
" DG
=5

Thus, CD : DE =4 : 1.
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23.

Consider ABCM.
MC? = BC? + BM?

MC =122+ (12 - 7)2

=13cm

Note that ACDN ~ AMCB.

CD CN
MC MB
12 CN
13 12-7
60
CN = —
13
60\ 60
MN =113-—=|:—=
vives[is-)8
=109 : 60
24.
24 : 24
1+3c0s20+5c082(90° —60)  1+3cos26+5sin20
3 24
1 + 3(sin” 6 + cos? §) + 2 sin® 6
3 12
2 +sin’ 6
Since 0 < sin? 6 < 1, the required greatest value is 710" 6

25.
sin(90° + 6)

sin(180° — ) tan(270° — )

— cos>(180° — 6)

cos 6
= ﬁ—cosze
sin @ X Y]
=1-cos’@
=sin’ @
26.
1 3 1
3sin’x +2cos2x  3(1 —cos?x)+2cos?x
B 1
B 3—coszx1
When cos? x = 0, —— =—.
3 —cosZx _;a
When cos? x = ], —m— = —.
3—coszx 2

Required maximum value =

| =
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27. [D]

sin(270° — x) cos(90° — x)
2

1 —sin“x
_ —cosxsinx
cos? x
= —tanx
28. [D]
tan 45° 2 sin 30° 1 1

+ = +
1—-cosf® 1+sin(90°+6) 1—cos® 1+cosb
_l+cosf+1—cost

1 —cos2é6
2
sin”
29. [D]
2cosf+5  2(cosf+2)+1 N 1
cosf+2 C8S0+02 5 - cos 6 +2
+
When cos 6 = -1, mhick i
) cosg@ +52 7
+
When cos6 =1, el
cosf +2 3
Greatest value = 3
30.
180° — 6 —cosf
M—Siﬂ(-@): cos +sinf = —sinf +sinf =0
tan(90° — §) e

31.

Since —1 < cos3x < 1, the maximum and minimum values of f(x) are a + b and a — b respectively.

a+b=1 3 1
1 — a=-andb=-
a_bzi 4 4

32.
[sin(90° + @) + 1][cos(360° — ) — 1]
= (cosO + 1)(cosd—1)
=cos’ 6 — 1

= —sin%@

33,

sin(360° — 6) tan(270° + 0)

= (—sin6) (—ﬁ)

cos 6

=s8inf X —
sin 0

=cosd
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34,

sin(—0) sin(180° + 9) _ —sinf(-sin6)
c0s(270° — 0) cos(180° — )~ (—sin6)(— cos 6)
=tan6

35.
2sin(90° + @) — 4 sin(180° — )

4cosf+2sinb
3 2cos0 —4sinb

" 4cosH+2sind

B 2—4tan@
" 4+ 2tan6
2
2
- 2
4+2(—§)
9
-8

36.

The numbers of dots are formed by +5, +7, +9, . ..

The sequence of numbers of dots is 6, 11, 18, 27, 38, 51, 66, . ..

Required number is 66.

37.

The numbers are formed by +6, +10, +14, . ..
The sequence of numbers of dots is 1, 7, 17, 31,49, 71,97, . ..
Required number is 97.

38.

The numbers of dots are formed by +3, +4, +5, . ..
The sequence of numbers of dots is 2, 5, 9, 14, 20, 27, 35, . ..

Required number is 35.

39.

The numbers of dots are formed by +5, +7, +9, . ..
The sequence of numbers of dots is 3, 8, 15, 24, 35,48, 63, ...
Required number is 63.
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40.

Putn =3into ayyp = a, + anyi.

as = a3z +ay
70=4+ay
a4:66

Putn =41into a4y = a, + dny-

ae = a4 + as
as =066+70
a6=136

41. |B]

Putn=3into a,, = 2a,,_2 + a,_1.

a3:2a1+a2
a3 =2(2)+5
az; =9

Putn=4,n=5n=6andn=7into a, =2a,_» +a,_i.

as =2ap +as as =2az +ay ag = 2a4 + as a7 =2as + ag
as=2(5)+9 as =2(9)+19 ag =2(19) +37 a7 =237)+75
as =19 as =37 ag =75 a7 = 149

42.

The numbers of dots are formed by +4, +4, +4, . ..
The sequence of numbers of dots is 3, 7, 11, 15, 19, 23, 27, 31, 35, 39, 43,47, ...
Required number is 47.
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43,

Denote the nth term of the sequence by a,,.
We have a4 = 34, a7 = 144 and a,+2 = a, + a,4 for any positive integers n.
Letas =x.
Putn=3into a,4n = a, + an41.
as =asz+ay

as=x+34

Putn=4andn =5into a,42 = a, + an41.

aeg = a4 + as aj = as + aeg
ag =34+ (x+34) 144 = (x + 34) + (x + 68)
ag =x+ 68 x =21

44. [D]

The numbers are formed by +2, +4, +6, . ..
The sequence is 4, 6, 10, 16, 24, 34, 46, 60.

Required number is 60.

45,

The numbers of dots are formed by +5, +5, +5, . ..
The sequence of numbers of dots is 11, 16, 21, 26, 31, 36,41, ...

Required number is 41.

46. [D]

The numbers are formed by +2, +4, +6, .. ..
The sequence of number of dots is 3, 5, 9, 15, 23, 33,45, ...
Required number is 45.

47,

The numbers of dots are formed by +4, +7, +10, +13, ...
The sequence of numbers of dots is 1, 5, 12, 22, 35, 51, 70, 92, . ..

Required number is 92.
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