REG-CP2B-2425-ASM-SET 3-MATH
Suggested solutions

Multiple Choice Questions

1.C

6.C

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

I.

2.A 3.B

7.C 8.D

12.C 13.B
17.C 18.C
22.C 23.C
27.C 28.D
32.A 33.A
37.C 38.C

ZAOC + LOAC + ZOCA = 180°
ZAOC +2(27°) = 180°

ZAOC = 126°
/BOC = ZAOC X —2>— = 84°
sgoc 1 t?
/BAC = = 42°
/BCD = /BAC = 42°
/PBA = /PAB = 130 =42 _ oo

ZABD =180° — 69° — 35° = 76°
ZACD =180° —76° = 104°

Let O be the centre of the semi-circle ABCD.
We have OC L EF and OB L BE.

Thus, ZBOC =360° —90° — 90° — 90° = 90°.

ZAOC = ZAFE +90° = 132°
ZAOB =132° —90° = 42°

ZAOB
ZACB = 20 =21°

-

ZAEB = ZSAB = 60°
/BCD = ZAEB = 60°
/ZBCE : ZECD =15°:60°-15°=1:3

REG-CP2B-2425-ASM-SET 3-MATH-MS 1

4. A

9.C

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

5.D
10.D
15. A
20.B
25.A
30.D
35.D
40.D



5. [D]

EB=EC
sEBC =B T2 54
/BAC = /EBC = 54°
/ACF = /ABC = 63°
AB=AC
/ABC = % - 63°
/DBE = 90°

ZCBD =90° — 54° = 36°
/CAF = ZCBD = 36°
ZAFC =180° —36° — 63° = 81°

6. [C]

Let D, E, F be the point of contact of the inscribed circle and BC, AC, AB respectively.

Let CE = x. Then AE =12 —-x,CD = x and
BD =5 —x.

By tangent properties, AF = 12 — x and BF =
5—x.

Since AB = V52 + 122 = 13, we have x = 2.

Thus, the coordinates of incentre are (10, 3).

7.

ZOBC + ZOCB + /BOC = 180°

/BOC =180° — 2 x 55°
=170°

ZOCT = 90°

/OTC + ZOCT + ZCOT = 180°
ZOTC = 180° - 70° — 90°
ZATC =20°

8. [D]

/BCE = ZCEG =170°
/CBE = ZCEG =10°
ZBEC =180° - 70° = 70° = 40°
ZABE = /BEC = 40°
/ADE = ZABE = 40°
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9. [C]

Join OF and let the radius of circle be r.

OD =8-r.
DE =+(8-r)2—r2=Vo64 - 16r
As AOED ~ AABD (AA),

AB 6 r OE

BD 8 <ei_1i6r ED

r=3or — 12 (rejected)

10. [D]

Denote the intersections of BC and the circle by C and F.

ZCAF = ZECB = 30°
ZBAF = ZFCA

ZFCA+ ZBAF +30° +40° = 180° A
2/BAF =110°
ZBAF =55°

ZCAD =180° —30° — 55° = 95°

11.

Note that ZABC = 90°.

Let the radius be r cm.
The coordinates of centre are (r, —14 +r).
Consider the length of AC.

(24 —7) + (18 = r) = V182 + 242

r==6

The coordinates of centre are (6, —8).
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12.

Let ZCBD = ZCDB = x and ZDAS = y.
/BCD = 180° — 2x and ZBAD = 2x.
ZABD = /DAS = y.

y+ (2x +y) +40° = 180°
x+y=70°

/ABC =x+y=70°.

13.

Let ZCAP = x. Then ZABC = ZCAP = x.

/DBA + /BAP = 180°
40° +x +x+90° = 180°
x =25°

14.
BC is a diameter, ZBDC = 90°.
Si ABDC ~ ACDA BD _CD
in ~ 27 =2
« *BC ~ AC
BD 3
CD 4

3
/BCD = tan™! 1 and BD =9sinZ/BCD =5.4cm.

15.

ZCBP = /BCP = /BAC = 56°
ZBPC =180° — 56° — 56° = 68°

/PBD = 90°
/BOP = 180° — 90° — 68°
=22°
16.
EA=ED 180° — 86°
JEDA = ——— =" —47°

/ACD = /EDA = 47°
/FGH = 180° - /FEH = 94°
/GBC = M = 43°
/BDC = /GBC = 43°

ZAID = /BDC + ZACD =90°
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17.

RT is the angle bisector of ZSRP. So, ZSRP = 24°.
ZQPS = ZQSR.
ZOPS + (LOSR +70°) +24° = 180°
ZQPS =43°

18.

ZADC =180° - 1200" = 80°

/ZADB = 80° x —— =32°
2+3

/BCA =/ADB =32°

/DAT = /ADC - ZATD = 50°

/LACT = /DAT = 50°

/BCT =32° +50° = 82°

19.

The graph passes through (0, 3).
A. X. Whenx =0,y =sin30°+3 =353
B. X. Whenx =0,y =2sin30°+1=2#3
C. v.Whenx=0,y=2sin30°+2=3
D. X. Whenx =0,y =3sin30°+4=55#3

20.
4+ cos(90° + 0) = 4cos’ 6
4 —sinf = 4(1 — sin” 0)
4sin?@ —sind =0
sinf=0 or 1
The equation sin # = 0 has one root.
The equation sin 6 = ;1 has two roots.

Thus, the equation 4 + cos(90° + 6) = 4 cos? 6 has 3 roots.

21.

We have 2sin®x = 1 or sinx = 0.
When sinx = 0, x = 180°

1
When 2 sin® x = 1,sinx =

R

and there are four roots within the required range.

Thus, there are 5 roots.

22.

The curve passes through (0, 1). Only option C satisfies this.
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23.

The graph passes through (0°, 1) and (90°, 3).
0°, 1) (90°, 3)

A v/ X
B X
C v v
D X

24,

If p is positive, then the maximum value and the minimum value of y = p sin3x° + g are p + ¢ and
—p + q respectively.

p+g=1
Solve ,we have p =2 and g = —-1.

-p+qg=-3

25.

3tanx = 2sin(90° — x)

3sinx
=2cosx

COSx

3sinx = 2 cos® x

3sinx = 2(1 - sin’ x)
2sin’x+3sinx—2=0
sinx =0.5 or -2 (rejected)

x=30° or 150°
There are 2 roots.

26.

A. 3 roots
B. 3 roots
C. 4 roots

D. 2 roots

27.
4 —sinf = 4cos>
4 —sin@ = 4(1 — sin> )
4sin?6 —sinf =0
sind =0 or %
The equation sin 6 = 0 has one root.

L 1
The equation sin 6 = 1 has two roots.

Thus, there are 3 roots.
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28. [D]

3tan’x = tanx

tanx(3tanx — 1) =0

1
t =0 =
anx or 3

When tanx = 0, x = 0° or 180° or 360°
When tanx = —, there are 2 roots (in quadrants I and III)

Altogether 5 roots.

29. [D]
sin@ = sin’ 6
0 =sin6(sin’> 6 — 1)

sind=0 or =1
With reference to the graph of sine, there are 5 roots.

30. [D]
sin @ = cos’ 6
tan’ 6 = 1
tanf = +1

6 = 45° or 135° or 225° or 315°
There are 4 roots.

31. [D]

G is the centre of circle ABC.
Radius = GB = V(18 = 10)2+ (3+3)2 =10

Since A is a point on the circle, the y-coordinate of A lies between 3 + 10 and 3 — 10 inclusively.

Thus, —8 is not a possible y-coordinate of A.

32.

Note that ZABC = 90°.

Let the radius be r cm.
The coordinates of centre are (r, —14 +r).
Consider the length of AC.

(24 —r)+ (18 = r) = V182 + 242

r==6

The coordinates of centre are (6, —8).

(1"4 +r)
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33,

Note that ZPOQ = 90°.
The orthocentre of AOPQ is O.
The circumcentre of AO PQ is the mid-point of PQ.

The coordinates of the circumcentre of AOPQ are (—,

The straight line 2x — y = 3k passes through O and (—, —).
2(0) -0 =3k

2(5)-4-

Solving, we have k = 0 and 2p = q.
Thus,p:g=1:2.

34,

Denote the mid-point of AB by M.

Let G be the centroid of AABP.

Note that MG : GP =1 : 2.

The y-coordinate of G is therefore constant.

The locus of centroid of AABP is a straight line parallel to L.

35. D]

The coordinates of P and Q are (6, 0) and (0, 8) respectively.

y
Q
C
(r, r)
A K
0 B P\

Let the radius of the inscribed circle be r.
Consider the area of AOPQ.
(6)(8) _ (6)(r) N (8)(r) N (V62 +82)(r)
2 2 2 2
r=2

Required coordinates are (2, 2).

REG-CP2B-2425-ASM-SET 3-MATH-MS 8



Refer to the figure.
OA=0B=r
BP=CP=6-r
AQ=CQ=8-r
Consider the length of PQ.

(6-r)+(8—7r)=V62+82

r=2

Required coordinates are (2, 2).

36.

Since C is the orthocentre of AABC, ZACB =90°.
Let D, E and F be the points of contact as shown below. Denote the incentre of AABC by 1.

1(20, 23)

A0, 13) F B (50, 13)

Consider the vertical distance from (20, 23) to AB.
r=23-13
=10

Note that CDIE is a square.

We have AC = AE +r = AF +r =20+ 10 = 30.
Consider the horizontal distance between A and C.
Horizontal distance = AC cos Z/BAC

=30cos ZBAC

AC

=30 (E) (Note that ZABC is a right-angled triangle.)
30
=30%x —
50

=18
The x-coordinate of C is 0 + 18 = 18.
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37.

The coordinates of A and B are g, O) and (O, —g) respectively.

Denote the mid-point of AB by M.

k

Th dinates of M —, ——.
e coordinates of M are | 5, —¢
Let the coordinates of C be (¢, 0).

We have CG : GM =2 : 1, where G is the centroid of AABC.

CG c-0
- k
GM 0-F%
12
2=——
k
k
cC=——
6

k k
The coordinates of A and B are 3 0) and (O, —g) respectively.

Let the coordinates of C be (¢, 0).
Note that the x-coordinate of the centroid of AABC is 0.
%+0+c

I. V. y-coordinate of the mid-point of BC is 0.
y-coordinate of centroid of AABC
_ 1(6) +2(0)
o 1+2
=2
The centroid of AABC lieson y = 2.

II. V. Note that the y-axis passes through A and is perpendicular to BC.
Thus, the orthocentre of AABC lies on the y-axis.

39. [B]
/BAC +2/CBD +2/BCD = 180°

ZCBD + /BCD =55°
ZBDC + ZCBD + ZBCD = 180°

/ZBDC = 125°

REG-CP2B-2425-ASM-SET 3-MATH-MS 10



40. [D]

Note that AB = AD = AE.

A is the centre of the circumcircle of BDE.

Since BE is a diameter of circle BDE, we have /BDE = 90°.
/ADE = /DEA =35°

ZADB =90° — 35° = 55°

/CBD = ZADB = 55°

41,

AB is the angle bisector of ZCAD.
/ZBAC = Z/BAD = 48°
ZACD = ZBAD = 48°
ZADC + ZACD + ZCAD = 180°

ZADC +48° + (48° +48°) = 180°
/ADC = 36°
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