Secondary Education Examination
Model Questions

Subject : Optional Mathematics FM: 75
Time : 3 hours

Attempt all questions (T FITEwHl I R 1)

1.

Group 'A' (FHE &) [10 x 1 =10]
FA ATSTHT FgHaT x" + a" %l TSl qUAEUE (x + a) & 7
In which condition the polynomial x" + a" has a factor x + a?
[Ans: n is odd number.]
RTETAT y = ax? + bx + ¢ P RIIa<# HegHe® Hid g deled |
What are the coordinates of the vertex of a parabola y = ax?+ bx + c? Write.

b 4ac-—b’
[Ans:(— 22° 4a )]

I 1
WA*{E Z 376> },ﬁ?ﬁwﬁméﬁﬁm|
1 1
Identify whether the set A = {E Z S 160 }, 1s continuity or not.

AT @T HHETEE ajx +biy = ¢1 T arx +hoy = ¢, AlCH TP A&Tal |

Write the matrix formed of the simultaneous equations apx +byy = c¢; and

wel 2 2] [

FIHET px + qy + 1 = 0 TR TGTET TF g @Il FIHHIU oTeTald |

Write the equation of a line perpendicular to the line having equation

px+qy +r=0? [Ans: qx —py +k=0,k € R]

FHEHU Gl bl & 27 GRATod TEE |

What is a right cone? Define it.

1- 25in222% ° % A9 Hfd =37 (What is the value of 1 — 25in222% ?) [Ans: %]
M

A MNO AT MN &I T Hid g
In given AMNO, what is the length of MN? ? [Ans: 30 m]
0=

. 303m N
AT HFITE® Srelehl B0 TAT AT G AETB 4 | "

Write the formula to find the angle between the two vectors.
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10

11.

12.

13.

14.

15.
16.

17.

18.

2. b

[Ans: cos 0 = i’ —

| a’l| b
T3er fag (v, y) 9% ST fawg afwafc oS Sedr faemar 180° qATSEr A=
gfafarers el @My = 0 A1 WA T qfg a1 Jiqraved Haengses qeizd |
Write the coordinates of the images of a point (x, y) when it is rotated about the
origin through 180° in anticlockwise direction and then the image is also reflected

in the line y = 0. [Ans: (- x, V)]
Group 'B' (T8 ®) [8 x2=16]

2 fix + 1) =2 f-1(x) T AR

I fx + 1) =2 :  then find f(x). [Ans?, - ‘1‘, x#1]

15?22@@%5%@%#&%%&{@%&??%

TSR |

If 5 AM'S are inserted between 15 and 27, find the common difference. [Ans: 2]

aﬁrA:[_é _52},B:[_IA(')]?2AM=BW1§?;WMWWW|

-1-2 —4
IfA :[ 0 5} and B :[ 10}, find the matrix M such that 2AM = B.

—4
[Ans:[ J]
[ A3, 4) TBQ, - 7) TE & S3-SSH [dge® ATHI qdd] FHEPT Il

TSR |
Find the equation of the circle if the end points of the diameter are A(3, 4) and B(2,

-7). [Ans:x? +y? - 5x + 3y — 22 =0]
. sin 20 cos 0 0
JHIT T | (Prove that): T+ 005 20 T+ cos 0~ tan7

~

JHTTT TR | (Prove that): cos 55° + cos 35° =~/2 cos 10°

A S A S S S 4 N N
i a=3i-4j,b=mi+2j T aLb¥T mH AT 4T TS |

5> 2 oo > o > o 8
Ifa=3i—-4j,b=mi+2j and alb, find the value of m. [Ans:g]
gfe TZel aNTRd ATHSTH Tledl T THT AAAET FHM: 12 T 34 9T AHH! Aqareid
f=TaTeRT Mg I RS R |
If first and third quartiles of a grouped data are 12 and 34 respectively, find its the
coefficient of quartile deviation. [Ans: 0.48]
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19.

20.

21.

22.

23.

24.

25.
26.

27.

28.

29.

Group 'C' (F€g W) [11 x 3 =33]
T flx) =3x—4Tg(x) =1 —2x 9T f log(x) Tf log (- 1) TT TMSTE |
5-2x 5
If ix)=3x—4 and g(x) = 1 - 2x, find f 'og(x) and f'og™'(— 1). [Ans: ( 3 X , 5)
fagust @gafed h(x) = x* — 19x — 30 1 YHEE I AMSTRE |
Find the zeros of the polynomial h(x) = x* — 19x — 30. [Ans: 5,-3,-2]
Identify the given function y = x> + x — 1 is continuous or discontinuous by using
graph.
faguar werd y=x2+x—1 fR=R &5 a1 gad 9l o@rtarT T W garsTend |
3 -5 B}
trFrrA:[_4 2]&‘3ﬁA2-5A+ 141 %1 feefH=r=e o<l «WIITerd | Sfet |
TaTs Hica 2 |

3 -5
IfA= [_ 4 21 find the determinant of A2~ 5A + 141 where | is an unit matrix.

THATE AT ABCD #1 {6t AC &1 S3aTsa fage® A4, 3) T C(— 2, - 7) T
ferepul BD I FHIHROT 9T A3l |
A(4, 3) and C(- 2, — 7) are the two ends of a diagonal AC of a rhombus. Find the

equation of diagonal BD. [Ans: 3x + 5y + 7=0]
. 9A . 3A 5A . A

gHITA T | (Prove that:) sin T.Sin is 7N sin T.sin 5= sin 4A.sin 2A

g9 e[ (Solve): \ﬁsin 06+ cos 0=2(0°<6<360°) [Ans: 60°]

1.8 #Ie¥ I=TE IUH TF Afh fasieirs @werene 24 ®iex @A g 7 afs <9
=fcheb! SIAT 3.6 HeY ATHI T 9 [as[elieh] @FaTel STs Ial aNged |

A man 1.8 m high stands at a distance of 24 m from the lamp post and it is observed
that his shadow is 3.6 m long. Find the height of the lamp post. [Ans: 13.8 m]
W@y =— x 91 Wadd T4 39 fag afeafe + 90° w1 afew#w Wi g4 d9
TITATRUTEATS X — HETHT & IRIAHERT @13+ Aichvg, 91 dice fafaare g
TR |

Verify by matrix method that the reflection on the line y = — x line followed by
the rotation through + 90° about origin is equivalent to the reflection on the x-
axis.

qd [GSUHT TATZHH AAFBEE HAF AT T THH [OMSH IdT AMITRH |

Find the mean deviation from median and its coefficient.) [Ans: 12.8, 0.43]
grarg®  (Marks) 0-10 | 10-20 | 20-30 | 30-40 | 40-50 | 50-60
feramdf @@ (No. of Student) 5 8 12 10 9 6

qAH] TATSHATE WA AT IdqT TSR |

Find the standard deviation of the data given below. [Ans: 7.97]
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30.

31.

32.

33.

a=? (Class interval) 2-6 6-10 | 10-14 | 14-18 | 18-22 | 22-26

&M (Number) 7 4 3 2 1 6

Group 'D' (§Hg ) [4 x4=16]

U ATHAAT FUHN A ASETHN ANRA 42 G | A(e AT Ig@8E H4T 1, 4,
16 SiTEaT 9RUmT HeT 9 GP AT 7 B9 99 It Agele® Il AN TSTe |

Three numbers whose sum is 42 are in GP. If 1, 4, 16 are added to 1%, 274, 3% of
these numbers respectively, the resulting numbers are again in GP. Find the

numbers. . [Ans: 2, 8, 32]
4x2 + 4xy — 3y?= 0 o gfatfaeE T° @eEaT a5 95 45 (0, 0) 9% =SSl
T@EEH GHIFT fThTedad | [Ans: 3x2 + 4xy — 4y> = 0]

Find the equation of a pair of lines passing through (0,0) and perpendicular to 4x?
+ 4xy - 3y?=0.
TIATT TP AR AHUH Aeedl e [agew g @ ATIRET
ASTEET FHARR 7% fqrileed! ANTHAHR! A6l g7 9T Feae fafagrr gemfora
THET |
Prove vertically that the straight line joining the middle points of non-parallel sides of
a trapezium is parallel to the bases and half of their sum.
A(6, 2), B(10, 2), C(11, 4) T D(5, 4) efrifa<e®& AUH F.9.9. ABCD @5 dfed x
= 4 T@THT TR T AT Fiatawe el Y- FeTHT TRIad" TRISSl TS+ Jiaiav
T TSI | WY AT ABCD T IFH qiaraesars TSd JTRAT TR
THET |
Find the images of trapezium ABCD of the vertices A(6, 2), B(10, 2), C(11, 4)
and D(5, 4) under the reflection in the line x =4 followed by another reflection in
the y-axis. Plot the trap. ABCD and its images on the same graph paper.)

[Ans: (=2,2),(2,2) (3,4) (- 3,4)]
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Secondary Education Examination
Model Questions

Subject : Optional Mathematics FM: 75
Time : 3 hours

Attempt all questions (T FITEwHl I R 1)

1.

Group 'A' (FHg &) [10 x 1 =10]
afg 35 waTes fP > QT g:Q - R T HIH HeAd P R T & o TS 7
If P — Q and g:Q — R are two functions, what denotes the composite function P
— R? [Ans: gOf]
AS T 99 o 1 Afdedl T qiged] 986%® JETald | el 0\ q<R d B |

Write the preceding and following terms of 'a' in AS, Where d is its common

difference. [Ans:a—d, a +d]
Identify whether the given graph is continuity or \ 1 /’
discontinuity. W
fegue! er@mt=r (MR=Rar 21 a1 argd gearsTerd | R 7 7
Hfeara feexfamree afvfira THER 7T A

Define determinant of a matrix.

afe gfa=afed Fae ieflehl HETHT THRX AT H
oMb T, ? [Ans: Hyperbola]
If the intersecting plane is parallel to the axis of the cone, which conic is formed ?
THIH ax? + 24[abxy + by? = 0 & gfafdfacs T T@EE AW g 9= gHITT
THETH |

Show that the lines represented by ax? + 2\/a_bxy +by? = 0 are coincident.

. A )
sinAWcot?aﬁWWTﬁﬁﬁ 7|

A
A 2 cot )
Express sin A in terms of cots . [Ans: sin A=—","]

2
1+cot2
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10.

11.

12.

13.

14.

15.

16.

17.

18.

SIATT W T AFAMT PO A F TIAT Bieh AETe |
Write any one difference between angle of elevation and angle of depression.
TAREE a T D F AT a . b =097 a ¥ b & G Jeterd |

—
2

— —
For two vectors a” and b a

2 .b = 0, write the relation between and

[Ans: Perpendicular or orthogonal or ]
F Ul qEAATE y = x W IR Tl ATg+ qiafawars &= (0, 0) axufy evrca®
T IREHT T Tk TR JETed |
Write the single transformation when an object is reflected in the line y = x
followed by the positive quarter turn about the centre (0, 0).

1%
alb

[Ans: Reflection on the y-axis]

Group 'B' (¥Hg W) [8 x2=16]
Ife fx) = 3x — 2 T fog(x) = 6x — 2 AT g(x)& ATH TAT TMITEH |
If f(x) = 3x — 2 and fog(x) = 6x — 2 then find g(x). [Ans: 2x]
T 5+9+13+ 17+ oo 1 & U2 85 & 7 Tl TSR |
Which term of the series 5 +9 + 13 + 17 + ..... is 85? Find it. [Ans: 21%]
N 3 2 2 -1\, N N
ate wtgmp = % )ra=(3 ) ) au dfmm o e
T SR |
. 3 2 . 2 -1 .
If matrix P = 4 1 and matrix Q = 3 9 ) find the determinant of the
matrix PQ. [Ans: — 77]

T@IET 3X — 4y = —1 TAdx+3y=12 & TATSH SIS TWIe&ehl AHBIU (ThTedard |
Find the equation of a pair of lines represented by the lines 3x — 4y =— 1 and 4x +
3y =12. [Ans: 12x% — 7xy — 12y> - 32x + 51y — 12 = 0]

0 1 1 N N
Hﬁ{cosgz E(aJr;)WcosOa»‘rﬂW%ﬁ-TW?

1 1 1 1

What will be the value of cos 0 if cos 9_ ‘(a + —) ? [Ans: 5 (a3 + —3)]
3 2 a 2 a

&1 TEE (Solve): sin 0 — sin 20 = 0 (0° < 6 < 90°) [Ans: 0°, 60°]

e e - T
HFaRee a =2i—3jT b =i+ 2] =l HO IAT TSR |

. A A o 22
Find the angle between the vectors a =21 —3j and b = i+2j. [Ans: 119.74°]
20 ST faandiEwer! AEFENE Aea® 67.5 B | AT AGH] AAFAE HAH (AT
9.75 AU THH! UMTSH IAT S84 |
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19.

20.
21.

22.

23.

24.
25.

26.

27.

28.

The arithmetic mean of the obtained marks of 20 students is 67.5. If its mean
deviation from mean is 9.75, find its coefficient. [Ans: 0.14]
Group 'C' (FHg W) [11 x 3 =33]

f(x):4x—l7?g(x):¥ﬁl Ife fof(x) = g '(x) 9T x I AT ARSI |

2x + 8
Given that f{x) =4x — 17 and g(x) = XT If fof(x) = g '(x), find the value of x.

[Ans: 6]
ETTET3RT 8 e (Solve graphically): x2—4x +3=0 [Ans: 1, 3]
25 —x? N
AT y = 5+§ Afdtegrrar ar fafsgrar &1 991 FearsTerd |

2

Identify whether the function y = 51 IS continuity or discontinuity at x =—5.

+
FTHCH! fIHaTE g e
6 3 4 3
(Solve by using Cramer's rule): = ; =6 and X ; +1=0 [Ans: 2, 1]

favg (2, 3) 9 S T W@ 4x — 3y = 10 § q¥ g [qdT T@Ihl qEEor o
TSR |

Find the equation of a straight line passing through the point (2, 3) and
perpendicular to the line 4x — 3y = 10. [Ans: 3x + 4y = 18]
gHTfoTe THerE (Prove that): 16sin 78°.sin 66°.sin 42°.sin 6° = 1

afg A + B+ C = n¢, 9T sin? A + sin? B-sin? C=2sin A.sin B.cos C THIIT T4 |
If A + B + C = n°, prove that: sin? A + sin? B — sin?> C = 2sin A.sin B.cos C

T3 GHETH THMHT SASEUe @Sl TRUH & | Ith GHTHl Hhedie 80 fHex arerare
GEITH T T ASIaUGehl SHMHT AT FIUT 30° T 45° TAHT S | cASGUSH 3918
T TSR |

A flagstaff stands on the top of a pole. The angles subtended by the top of the pole
and the top of the flagstaff at a point 80 m away from the foot of the pole are 30°
and 45° respectively. Find the height of the flagstaff. [Ans: 33.81 m]
AABC %1 firdfa=ges A(4, 3), B(7,4) T C(2, 8) B | AABC @Tg y-HA&THT TRTac T2

A .
BRI HFR OA TR fawaiiea Tt a1 afaw gfdfawere Heemgs aar amsTerd |
A(4, 3), B(7, 4) and C(2, 8) are the vertices of AABC. AABC is reflected in the y-

%
axis and then translated by translation vector OA. Find the coordinates of the final

image. [Ans: A"(0, 6), B"(—3,7), C"(2, 11)]
fegue! qadEe AeAHaTe e a1 91 s erd |
Find the mean deviation from mean of the given data: [Ans: 10.4]
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29.

30.

31.

32.

33.

X 0-10 10-20 20-30 30-40 40-50
cf 5 3 9 12 6
e fegusr afasmare @ha = oar amsTed |
Find the standard deviation from the following data. [Ans: 12.64]
C.I. 0-10 10-20 20-30 30-40 40-50 50-60
F 6 8 14 16 4 2
Group 'D' (¥HE =) [4x 4=16]

%?16ﬁ3ﬁwa%€ripﬁmwawalaﬁaﬁmm%mﬁrgéw

el TeTHTES ! T I AV TSHel | AT AfwdH HeAHT I qaTer g e |
1 1
There are some geometric means between 16 and 16. If the third mean is > find the

number of means between the two numbers. Also, find the last mean.  [Ans: 7, 8]
afg Fde ATHHIT 2x2 + 2y2 — 23 = 4x + 20y 9T FAH Fvz, TR T &R T
AATITEE |
If the equation of a circle is 2x? + 2y? — 23 = 4x + 20y, find the coordinates of its
centre and the length of the circumference and area.

[Ans: (1, 5), 38.46 units, 117.71 sq. units]
Tl PrvTaT FreRr Heafaw gwe firdeware qWEAT ug Wi g TR |
Prove by vector method that the middle point of the hypotenuse of a right-angled
triangle is equidistant from its vertices.
ferdfa=ze® A(3, 6), B(5, — 3) T C(~ 4, 2) 9UH AABC @5 U3l 2 x 2 HigH
TTATARYT &l ARl Gfararaas! Rrdfageesr Heemg®es A'(—3, - 6), B(-5,3)%
C'(4,—2) TS 99 Ih 2 x 2 Aica a1 aMSe |
AABC having the vertices A(3, 6), B(5, —3) and C(— 4, 2) is transformed by a 2 x 2
matrix so that the coordinates of the vertices of its image are A'(— 3, — 6), B'(— 5, 3)
and C'(4, — 2). Find the 2 x 2 matrix.

[Ans: ( (1) B (1)) ]
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