SECONDARY SCHOOL EXAMINATION - 2020 (ANNUAL)
Advanced Mathematics (OPT)
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Instructions for the candidates :-

1. eef JUrEdd U sl H SR < |
Candidates are required to give answers in their own words as far

as practicable.

2. IR iR BRR W R gy s qite ffde aey ¥
Figure in the right hand margin indicates full marks.

3. 39 U UF Pl FFYED UgH @ ol 15 e &1 srfaRed |\ far
g

15 Minutes of extra time has been allotted for the candidate to read
the question paper carefully.

4. IE UYL UF T WUSI H B, WUe—3] Ud WYus—d
This question paper is divided into two sections : Section-A and
Section-B.

5. WUS—3 H 60 RIS U ¢ | YD & ol U g FeiRa 2, o™i |
fhgl 50 Ul BT IR <1 AAR & | 50 W Afh Yl & IR a1 W YA

50 ITRI BT HedIh AT ST | §7T SR SUae B T OMR



sheet # & T g0 &1 FTet /et dfcd U7 A W | fHA A gBR

P FISTR /TR U /IS /ARGA 3G Bl OMT sheet H TR &A1
AT ©, IIAT TET YR M BT |

In Section A, there are are 60 objective type questions (each
carrying 1 mark) out of which any 50 questions are to be answered.
First 50 answers will be evaluated in case more than 50 questions
are answered. Darken the circle with blue/black ball pen against the
correct option on OMR sheet provided to you. Do not use Whitener

/Liquid/Blade/Nail on OMR sheet otherwise the result will be invalid.

Gue—q ¥ 27 oY IR U 2 (UH & ol 1 o iR 7), [+ |
febsT 15 Ui T ITR <1 AR & | §7h ARG $H WUs ¥ 8 <re ITRIg U
2 AP @ ford 5 3fw MuiRa ), N I B2 4 U1 &1 SR <1 B
In section-B, there are 27 short answer type questions (each carrying
2 marks), out of which only 15 questions to be answered.

Apart from this there are 8 long answer type questions (each carrying

5 marks), out of which 4 questions are to be answered.

Pl TE @ Folagiid SISV HT YIRT YUl afold & |

Use of any electronic appliances is strictly prohibited.



Wus—31 / SECTION-A
qEfs u% / Objective Type Questions
T AT 1 ¥ 60 TP B YD U & A1 IR [dded Ay 1Y 8, 5/ 9 U 2
2 | fb=gl 50 YAl & SR < | 379+ gRT g TT¢ el fdbed Bl OMR-3e W Brell
|
Question Nos. 1 to 60 have four options out of which only one is correct.
Answer any 50 questions. You have to darken your selected option on the

OMR-sheet.
8T ¢ —
1. SR =17
(3%)

(A) 160° (B) 200°
(C) 180° (D) 240°
2. 270°fHas FHBI & axIER BT P

270° is equal to how many right angles ?

(A)3 (B) 2

(C)0.3 (D) 0.2
3. —270° fhE U # § ?

(A) JerH U1 (B) fe<ia ure

(C) qoira urg (D) =qef ure

In which quadrant does -270° lie ?

(A) First quadrant (B) Second quadrant

(C) Third quadrant (D) Fourth quadrant
4. 2an30° oy & —

1 - tan?30°



2tan 30°

1 tan2 300 is equal to

(A) sin 6Q° (B) tan 60°

(C) sin 30° (D) cos 60°

AW Adhdl & Ay e g9 H# afk 6 = % RfE, | =44 0 AT r=?
(A) 44 JHI0 (B) 84 J¥I0

(C) 132 HHI0 (D) 284 HI0

With usual notations in any circle, if 6 =§ radian, | =44 cm thenr="7?
(A) 44 cm (B) 84 cm

(C) 132 cm (D) 284 cm

g (—17, —14) T P

The ordinate of the point (-17, -14) is

(A) - 17 (B) -14

(C)-3 (D) -11

sec’A - sec?A =

(A) tan?A - tan*A (B) tan*A - tanA
(C) tan*A + tan?A (D) 2tan?A + tan‘A
X 31eT ¥ favg (-3, 8) I A T —

The distance of the point (-3, 8) from x-axis is -
(A)-3 (B) 8

(C)5 (D) -11

0 f| ure # BN A1fd COSO FUTHS T2l COSECO e-THad o ?
(A) JerH U1 (B) fe<ia ure

(C) g e (D) =rgef T



10.

11.

12.

13.

In which quadrant does 60 lie so that cos6 is negative and cosec6

is positive?
(A) First quadrant (B) Second quadrant
(C) Third quadrant (D) Fourth quadrant

T e & oW fa=getl & e (2, 3), (—1, 0) 3R (2, —4) B, A1 B
BT &THA BT —

(A) 21 T sBTE (B) 7 & @18

(C) 105 a7 S&TS (D) 7.5 a7 ST

The co-ordinates of the vertices of a triangle are (2, 3), (-1, 0)
and (2, -4) then the area of the triangle will be -

(A) 21 sq. units (B) 7 sq. units

(C) 10.5 sq. units (D) 7.5 sq. units
COSeCA.COSA TR T —

cosecA.cosA is equal to

(A) 1 (B) tanA

(C) cotA (D) secA

afe APQR & ¥ P(2, 3), Q(5, 6) T R(8, 6) €, Al IH®T dsdb alll—
If P(2, 3), Q(5, 6) and R(8, 6) are the vertices of a APQR, then its

centroid will be -

(A) (5, 5) (B) (2, 3)
(C) (5, 6) (D) (2, 3)
Zrilc{tane=% ar cosO BHTT —

If tan® =% then cos0 will be -



14.

15.

16.

17.

18.

19.

(B) 2

3 3

4 5
(C) (D) %
cos (180° + 0) = ?
(A) cosb (B) -cosb
(C) sinb (D) -sin6

fa=5 A(0, 8) 3R B(4, 0) &I e drell Y@RdE & A—fdg &1 s
T—
The co-ordinates of mid-point of the line segment joining the points

A(0O, 8) and B(4, 0) are

(A) (4, 8) (B) (2, 4)
(C) (0, 0) (D) (0, -4)
sin( 77“+ 0) =?
(A) sin6 (B) -sin6
(C) cosb (D) -cos6
tan 570° = ?
A 1 (B)-
(C) 1 (D) V3
sin120°= ?
v _A3
(A) 73 (B) 5
1

©) 5 (D)—é

tan40° -0

cot 50°
(A) 1 (B) -1
(C)0 (D) 5



20.

21.

22.

23.

24.

25.

fag (—5, —60°) Rerd & —
(A) 92 UTE H

(C) qefrar ure

The point (-5, -60°) lies in -
(A) First quadrant

(C) Third quadrant

tan (A+B) =

tanA + tanB
(A) 1 - tanA.tanB

(C) tanA +tanB
1 +tanA.tanB

sin 75° =7

(A 2\/2

(C) 3

cos (a+p). cos (a-p) =
(A) sin%a. - sin?p

(C) cos?a. - sin?B

V3sind + cosO BT gAaH A T —

(B) fg<ig ure #
(D) =rqef urs H

(B) Second quadrant

(D) Fourth quadrant

tanA - tanB
(B) 1 +tanA.tanB
(D ) tanA - tanB
1 - tanA.tanB

(B) cos?p - tan’a

(D) cos?a..sin?P

The minimum value of Y3sind + coso is

(A) -2
(C)\3

c0s60°.cos30° - sin60°.sin30° =

(A) 0
(C)-1

(B) 2
(D) -V3

(B) 1
(D)

N [—



26.

27.

28.

29.

30.

31.

sin(f + A).sin(f -A) =7

(A)% + sin?A (B) %-sinZA

(C) 1 + sin?A (D) 1 - sin?A

sin(A + B) + sin (A - B) S_T&R 8IdT ® —

sin(A + B) + sin (A -B) is equal to

(A) 2sinA sinB (B) 2sinA cosB

(C) 2cosA SinB (D) 2cosAcosB

fa=gatt (0, 8) @ (0, 7) & ¥4 & A BRA (FHIS H)—

The distance between the points (0, 8) and (0, 7) will be (in unit)-
(A)8 (B) V113

(C) 15 (D) 1

cos C - cos D a_T&R Bl & —

cos C - cos D is equal to

(A) 2sin Dz;c .Sin DT+C (B) 2cos % .cos%
(C) 2sin CJ“TD. CcOS C'TD (D) 2sin C'TD .Sin C+TD
fag (0, 8) Rerd & —

(A) 92 UTE H (B) Tqef utg H

(C) y—31&T ®R (D) x—37&T TR

The point (0, 8) is situated

(A) In first quadrant (B) In fourth quadrant
(C) On y-axis (D) On x-axis

af cos x =- % g ar %<X<n?ﬁ sin 5 =7

If cosx = - %and §<x<n thensin 2=7

\S}



32.

33.

34.

35.

36.

37.

oK

©}

B) '\/25

(©) -Vis

Ife sin80° + sin20° = Ksin50° a1 K T #9 81—

If sin80° + sin20° = Ksin50° the the value of K will be

(A) V2 (B) V3

(C) 1 (D) 2
23in51_§. coslﬂ =7

(A) 3+ 1 B) ;
(C)%+1 (D) V2 + 1
cos75° + cos15°% = ?

(A 2 (B) V3

©) (D) Y6
cos1°cos2° cos3° ......... cos178° cos179° = ?
(A) 1 (B) 0

(C) -1 (D) \2

cot20 SRR BT & —

cot20 is equal to -

() S @ 9
© M ) el
afe cosx =% ar cos3x = ?

If cosx = % then cos3x = ?

(A) 1 (B) -1

(C); (D)3



38.

39.

40.

41.

42.

aft gt (p, 0), (0, q) 3R (1, )@ & A p+q=
If three points (p, o), (0, q) and (1, 1,) are collinear then p + q=

(A) 1 (B) -pq
Pq

(C)- plq (D) pq

Zrilc{sine=% eI cose=§ al sin20 &1 |19 89T —

If sinB = % and cosO = % then the value of sin26 will be

(A) 2 B) 3
(C) * (D) Z

5
g (-, -y) @ qgoi—fag & g & —

The distance of the point (-x, -y) from the origin is -

(A) V2 +y2 (B) Vx? - y2
(C) Vy? - x2 (D)y-x

I U MR & Ue 9 50 HI0 R RIT fa=g5 R H9R &7 S99 BIT 60°
g, d HFR & 18 € —
50 100
(A) U3 #lo (B) " o
(C) 50N3 #i0 (D) 100v3 #io
If the angle of elevation of a tower at a distance of 50 m from the foot
of the tower is 60°, then the height of the tower is -
50 100
(A) J3m Bz m
(C) 503 m (D) 1003 m

Ife AABC ¥ a=3, b=5 d21 c=7 &I, di AABC &T el T I BT —
(A) ZA (B) #B
(C) «C (D) g4 ¥ @IS &



43.

44.

45.

46.

In AABC if a=3, b=5 and c=7 then the greatest angle of AABC wiill

be-
(A) ZA (B) «B
(C) «£C (D) None of these

fa=foalRag & 4 p—wT 9@ B ?

Which of the following is true ?

inC = [Gra(stb) inC - 5-a)(s-b)
(A)sm2 N L b (B)sm2 b

(C) sin% =4/ (s-a)b(s-b) (D) sin%= N gs-sis)_(s)-b)

a

afe AABC % a =5, c=2v2 @1 /B=45°qr b = ?
Ina AABC if a = 5, c=2V2 and #B=45° then b = ?
(A) 23 (B) V13

(C)\3 (D) V2

gfe AABC & b=8 W0, c=2 o d2m £A = 60°dT AABC &1 &%
2NTT—

(A) 16V3 HHI0? (B) 16 HHI0?

(C) 43 H¥I0? (D) 32 FHI0?

In AABC, if b=8 cm, c= 2cm and ZA = 60°, then the area of AABC
will be-

(A) 1673 cm? (B) 16 cm?

(C) 4v3 cm? (D) 32 cm?

AABC 3 tan 132_c =
In AABC, tan % =

b- A b+ A
(A) 5% cot § (B) o, cot 5

b2-¢? A b+ A
(C) 52+22 cot 5 (D) e cot 3



47 .

48.

49.

50.

51.

Ife 2cosO = V3 d 0 8T —
If 2cosO = V3 then 6 will be -

(A) 60° (B) 90°
(C) 30° (D) 45°
AABC #, ¢L2=b -
2ca
(A) cosA (B) cosB
(C) cosC (D) 374 9 P &l
cta-b  _
In AABC, o =
(A) cosA (B) cosB
(C) cosC (D) None of these

afe sin6=\/12(G|%°T 0°< 0 < 360°) dT O & A BN —

If sind = \/12 (where 0°< 6 < 360°) then the value of 6 will be -
(A) 30°, 15° (B) 45°, 135°
(C) 60°, 120° (D) 30°, 180°

afe tan6o = tan 180° @ O &T A BT —

If tan66 = tan 180° then the value of 6 will be -

(A) 30° (B) 180°

(C) 60° (D) 90°
H%A+B+C+D=2n€?,ﬂﬁcos(%)=?

If A+ B+ C+ D =2nthen cos(%ﬁ?

(A) COS(AZLD) (B)-COS(A%D)

(C) -sin (A%D) (D) sin (A%D )



52.

53.

54.

55.

56.

S7.

58.

59.

A A
3tan§ - tan’3 =2

| -3tan’ 3
(A) tan3A
A

(C) tan 3

(B) tanA

(D) cos%

Gt A+B+C=n3g arsin(A+B)="?

fA+B+ C=nthensin(A+B)=7

(A) sinC

(C) cosC

1-cos 80°=7
(A) 2co0s?40°

(C) cos?40°
2sin36°cos36° = ?
(A) sin236°

(C) sin72°

1+ cosO =7

(A) 2cos? g

(C) 2sin? g
sin20

1 - cos20

(A) tan6

=7

(C) cotb

sin?6x - sin?4x = ?
(A) sinbx

(C) sindx

Cos?159 - sin?15% = ?

(B) - sinC
(D) - cosC

(B) 2sin?40°
(D) 2cos?20°

(B) cos36°
(D) cos72°

(B) sinZ0
(D) 2tan2%

(B) - tan6
(D) - cot6

(B) sin10x.sin2x
(D) sin2x



A% ®)- %

(C)1 (D) 3
26in22 1" . cos221= 2

(A) 1 ®) 1
©) §, (D)0



wus—9 / SECTION-B
iR g U=/ Non Objective Type Questions
Y STRIF 9 / Short Answer Type Questions

9T W1 1 9 27 oY SN 2 | fH2l 15 YTl & SR < | TAD

g3 @ foe 2 e fAeifRa € (15x2=30)

Question no. 1 to 27 are short answer type. Answer any 15

questions. Each question carries 2 marks. (15x2=30)

1.

40°15' BT BT DT H qeef |
Convert angle 40°15' in right angle.
g DIy o

Prove that

(sin % + cos %)2 =1 + sin6

Rrg ST & -

Prove that

sinx - siny = tan XY
COSX t COSy 2

T R ufy fe 45 Tqb) oI £ U Wb ERT L Adus § g

2
AT HIVT JAI A9 H S BN |

A wheel makes 45 revolutions per minute. Find the circular angle

made by a spoke in % second.

Rig & &
Prove that

sin(180° - A) cos (90° - A) - cos(180° - A) sin(90° - A) = 1



10.

11.

12.

13.

14.

Ife cosA = 421 T sinA TT cotA &T |19 STd B |

If cosA = 421 then find the value of sinA and cotA.

el Fia sl & TS JATHI0T BT A eI H§ F1d N |

Find each internal angle of any regular pentagon in radian.

39 fIg @& Fame Sa SITg S fa=g=ii (6, 3) AT (—4, 5) BT A aral
NEEUE BT 3 : 2 & U H fIIRTd el & |

Find the co-ordinates of the point which divides a line segment
joining the points (6, 3) and (-4, 5) in the ratio 3 : 2.

gar dena (2, 60°) BT FHKATT Aceie § 90 |

Change the polar co-ordinates (2, 60°) into cartesian co-ordinates.
x—31e W I8 g sma HIRY o1 fdgai (5, —2) iR (-3, 2) | ARG 2 |
Find the point on x-axis which is equidistant from the points (5, -2)
and (-3, 2).

Jfe A+ B + C = nal g aIfve fa

cotB.cotC + cotC.cotA + cotA cotB = 1

If A+ B + C = nthen Prove that

cotB.cotC + cotC.cotA + cotA. cotB = 1

9 1 &1 aFmd 9 difg e o (2, 1), (4, 5) @1 (0, 3) T
Find the area of the triangle whose vertices are (2, 1), (4, 5) and (0, 3)

Zﬂ%’@=200°?ﬁsin%+cos gwﬁﬁﬁaﬁﬁﬁm

If © =200°, then find the sign of sin % + cos g .

g o & fag (2, 5), (0, 1) T (2, —3) W@ T |
Show that the points (-2, 5), (0, 1) and (2, -3) are collinear.



15.

16.

17.

18.

19.

20.

21.

22.

23.

¥ AABC ¥ Rig &

cosB  _ c- bcosA
cosC b - ccosA
In any AABC, Prove that
cosB _ ¢ - bcosA
cosC ~— b - ccosA

gl B tanx = V3 98l 0° < x < 360°|

Solve tanx = V3 where 0° < x < 360°.

afe fdt AABCH a=2,b=3Ta ¢ =43l d cosA sTd HIY |
In any AABC, a =2, b =3 and c = 4 then find the value of cosA.
tan22 l; BT A fpTed |

Find the value of tan22 120 :

AR AR B TP 21T cosA= <, sinB = 2% sin(A + B) T A 91 BT |
5 41

If Aand B are acute angles and cosA = % , SinB = % then find the

value of sin(A + B).
R1g X fd

Prove that

tanA - cotA = - 2cot2A
R1g X fd

Prove that

cos(x +y).cos(x-y)=

g @ fb

(cos2x + cos2y)

N [—

Prove that

cosl1%+sinl1° ,
cosl1®-sin11° = tan 56

g @ fb



24.

25.

26.

27.

Prove that

N % = secH - tan0
TEh TS DI AEC B g3 gRT 45 e § 99— T BIvT & A et |
Find the value of angle made by minute arm of a watch in 45 minutes.
g B fh

Prove that

tan1°.tan2°....... tan 89° =1

e fedr Brgst ABC § £A=30°q2m £/B=60°&8l dl a:b:c ST & |
If in any triangle ABC, ZA=30° and #B=60° thenfinda:b:c.
st &1 dRT 9T S B RSEaT d=ad (3, 5) 9T &I WY (7, 5) IR

(5, 7) 2|

Find the third vertex of a triangle whose centroid is (3, 5) and other
two vertices are (7, 5) and (5, 7).

<" S 939 (Long Answer type questions)

U9 TRIT 28 I 35 Oh oI ST Yo & | fhol 4 Ul & SR § | 39 B &

TP Y3 & folv 5 3fdp MuiRd 2| (4x5=20)
Q. No. 28 to 35 are Long Answer Type Questions. Answer any 4 ques-
tions. Each question of this type carries 5 marks. (4x5=20)
28. g #X fd
Prove that

29.

cos5A = 16 cos®A - 20cos®A + 5cosA
STt fafr & g & b

Prove geometrically



30.

31.

32.

33.

34.

CcO0S2A = cos?A - sin?A
fdr AABC # fig o

tanB =1]1s-cggs-a1

2 s(s-b)
In any AABC, prove that

tan B =,,“S-CHS-'¢1[

2 s(s-b)
FHIHRT Sin6O + sin20 = 0 BT &1 BN, W19 0° <0 < 360° |
Solve equation sin66 + sin20 = 0 when 0° < 6 < 360°.
afd A+ B+ C=qndl g @I fb
sin A + sinB - sinC = 4sin ?sing cos %
If A+ B + C = then prove that
B C

sin A + sinB - sinC = 4sin2A sing coS 5

9 IR Rerd fhal fawg P o oI &a18 UBTSl Bl I~14 HI0T 60° & | §TS

STETS @ &fds & AR 20 WDHUS dhb IS B d18 S~I- HIvT 30° BT ST
g | IfC SIc ga18 S8l 1600 HIex &1 I $a1s W I T 8, dl IHd!
Tel ST BITTY |

The angle of elevation of a jet air plane at a point P on land is 60°.
The angle of elevation becomes 30° after the jet air plane has flown
for 20 seconds parallel to horizontal. If the jet air plane is flying at a
fixed height of 1600m find its speed.

Rrg X b fag P(-3, 2), Q(-5, -5), R(2, -3) T S(4, 4) Ty
PQRS & ¥ 2|

Prove that the points P(-3, 2), Q(-5, -5), R(2, -3) and S(4, 4) are the

vertices of a rhombus PQRS.



35.

sin120° + cos150° + tan2120° + tan2135° + cos180° &1 ARTHIT AH
fArTel |
Find the numerical value of

sin120° + cos150° + tan?120° + tan2135° + cos180°.



