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FIRST YEAR HIGHER SECONDARY EXAMINATION, SEPTEMBER 2021

Part — 111 Time : 2 Hours
MATHEMATICS (SCIENCE) Cool-off time : 20 Minutes

Maximum : 60 Scores

/ General Instructions to Candidates : \
® There is a ‘Cool-off time’ of 20 minutes in addition to the writing time.
® Use the ‘Cool-off time’ to get familiar with questions and to plan your answers.
® Read questions carefully before answering.
® Read the instructions carefully.
® (alculations, figures and graphs should be shown in the answer sheet itself.
® Malayalam version of the questions is also provided.
® Give equations wherever necessary.

® FElectronic devices except non-programmable calculators are not allowed in the
Examination Hall.
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Answer any 6 questions from 1 to 12. Each carries 3 scores. (6x3=18)

Let A = {x : x is a natural less than 6} and B = {1, 2}

(1)  Write A in roster form. 1)
(i) Find A N B. 1)
(iii) Find A —B. 1

Find the sum of all natural numbers lying between 100 and 1000 which are multiples

of 5. 3)
Using Binomial Theorem, expand the expression (2x + 3)°. A3)

{ 2x+3, x<0

Find lim f(x) where f(x) = 3+ 1), x>0 A3)

x>0

In a group of 400 students, 250 can speak Hindi and 200 can speak English. Also each
can speak atleast one of these two languages. How many students can speak both Hindi

and English ? 3)

Consider the line 2x +3y -6 =0

Find its
(1) Slope ?2)
(i) y-intercept 1)
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1 2)®@8 12 2190088 621035108 a@O®E1EN0 6 afEANOTIM DOM0o af)PL®)d>.

3 capod aflos. (6 x3=18)

L. A= {x:xa)M® 6 CMINIUD Ha10)DOW af)GN@3 MVos§@sM}, B = {1, 2} @ry@0o@3.

1) A agam aavglom ¢ooquad AGIWI@S ag) 9@} (4]
(i1) A N B &ane)ailsloan)s. 1)
(i11) A — B &en8)ailSlan)s. 1)

2. 100 mp 1000 Mo HSWeNSS 5-008 WINTIMEBIOW af)gN@3 TVEUIDHBINS @)

DeNR) NS186)H>. (&)
3. 0emicmozl@ad AR 9alcola] (2x + 3)° om allanellecles)d. A3

2x+3 , x<0
4, f(x)={ 3+ 1), x>0@©@0®8

lim f(x) ®6n8)a15106). 3

x>0

5. 80} afleer 400 3)Sleglad 250 @)Sladd ol 200 351308 goylanio
MLoMVOGIGHMAM).  BOGOD  HSIWlo  BO)  EIAHOWEBIL  TVoAVLIABIBN)o.

@PBOMWIHEMEI@B aBlWBl@]o holattlo MoMLOGIENMM Bd)SIBHB)OS afapea@ ?  (3)

6. 2x+3y-6=0
af)aM QIO alBlNEMIEN)H. N AIOWIOS
(i) eayoal ?2)
(i)  y-snBBeAVAIg @
o)Al &en8)ailSlon)d:.
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10.

11.

12.

Consider the equation y* = 12x.

Find

(1) The coordinates of the focus. 1)
(1)) Equation of the directrix. 1)
(i) Length of latus rectum. 1)

(1)  The point (0, 2, 3) lies in
(a) XY-plane
(b) YZ-plane
(c) XZ-plane
(d) None of these 1

(i1) Find the distance between the points P(-3, 7, 2) and Q(2, 4, —1). ?2)

Using the principle of mathematical induction, prove that 7" — 3" is divisible by 4 for

alln e N. 3)

Consider the expansion of (x — 2y)!2.

Find its
(i) general term ?2)
(i) 4" term @

Find the ratio in which the line segment joining the points (4, 8, 10) and (6, 10, —-8) is
divided by XY -plane. A3)

(1)  Write the negation of the statement “Every natural number is greater than zero”. (1)

(ii) Write the converse and contrapositive of the statement “If a number n? is even

then n is even”. 2)
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7. y? = 12X af)aM al@OCNIOG al@BlW6NTlaf)OH06MNE.

(1) GBI AV)ald> MVoRDHUB 1)
(i) WOElHIIO TVAQID Yo 4))
(iii) 219V e0BSOIO Afl8o dhene)alsles)a. 1)

8. (1) (0,2, 3) agan enilaz) rubl@] ealgpan@
(@) XY-6g)uilad
(b)  YZ-oq)0iad
() XZ-o9)uilad
(d) EDQIHOM)AL) @

(i) P(=3,7,2),Q(2, 4, 1) ag)aril enla3)0603 @oilenss GRad:Elo 3heNnB)a 151660 ?2)

9.  (afladalalud Boan 20EDAGIENEB HABAWSHE Dalc@IUSlaf af)ejo n € N Mo 7" — 3"

af)IN® 4 OB06NE MEYaHo a0B1HN0 af)MN) OO S W B9). 3)

10.  (x - 2y)'? agam aflanelaosmo aldlnemla)o@06re.
(1)  ©al®)alBo )
(1) 4-%0 alBo 1)

o)Al &en8)ailSlan)d:.

11. (4, 8, 10), (6, 10, —8) apal enimeees cwoedajflooym alee® XY ®el

aflezdle9)am @PMIaI0®o dheNe)allSlee)d:. A3

12. (1) ©@098% alo@)AN (AITRIAIMWDIOS HMENHB af) 9)®)D.

“Every natural number is greater than zero”. 1)
(i) ©29¢ al0WAN (AIMVAMWOS  CHITMVEAUYAV}o  CHEMSO  Caldmilglale

af)9)®)d. “If a number n? is even then n is even”. 2)
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Answer any 6 questions from 13 to 24. Each carries 4 scores. (6 x4=24)

13. LetA={1,2,3}

(1) No. of subsets of A is . 1)
(@) 3 (b) 6 () 8 d 9
(i1)) Write all subsets of A having 2 elements. ?2)

(i11) If the given set A is a subset of the universal set U = {1, 2, 3, 4, 5, 6}, then

write A'. @

14. (1) If(x+1,y—2)=(3,1),find the values of x and y. )
(i) LetA={1,2,3} and B={3,4}. Find A x B. ?2)

15. (i) Ifcosx= _71 , x lies in 3" quadrant, find the values of sin x and tan x. 2)

(i) Prove that sin2” + cos2 ™ = 1 . Q)
6 3 2
2 71 _ (3[1 _1)
16. Forallne N, LetP(n): 1 +3+3-+ ... +3" =
(1) Prove that P(1) is true. (€))
(i) Prove that the statement P(n) is true for all natural numbers using principle of
mathematical induction. A3)
17. (i) Which of the following is the value of i’ ?
(@) —i (b) i () -l (d 1 (0]
(i1) Express the complex number 3(7 +17) +1(7 +17) in a + ib form. A3)
18. Represent the complex number z =1 + i+/3 in the polar form. “)
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13.

14.

15.

16.

17.

18.

13 2)®e8 24 Q190088 ¢a0BiBSIGE aBEOBILNS 6 afIPOTIM OO
af)9)®). 4 capod afl@o. (6 x 4=24)
A=1{1,2,3} @apom3

() A ®es quenieruQdHEeS a)§mo . (€3]
(a 3 (b) 6 (c) 8 d 9
(i) ©ME @RMIETBRBB A WIAS af)LJO AVENIOTVQIo Af)F)O)D . 2)

(iii) @aldlesym eavg A apan® U = {1, 2, 3, 4, 5, 6} ag)am @)emleca1¥avmd

OAVFONZ ALMIBAVY ARHYWIGS A’ af) )] )
(1) (+1,y-2)=(,1) Goomd x, y af)anlai@ies allel &:06m)d. ?2)
(i) A={1,2,3},B={3,4} @@omd A x B &mg)ailSlae)m. ?2)
(1) cos x = _7 BRHYANGHWl  3-0060A 2 IMA@N0NEMIE3 X  audlol
©21Q)BWNSEMERI@3 sin X, tan X ag)aVIAUI@IOS Qe $06mM)d. ?2)
o .o o1 .
(i) sin 5 + cos 3°3 o) HOSIB6NB>. )
Pn):1+3+32+.. +31= G =D N X e
(m): 1+3+3°+ ... =5 n € N af)am eIugo2607 alBlNEMIHe)H>.
(i) P(1) vodl@oesmam omsllee)d:. (€))

(i)  (NBmlalud Boan 20CMAGIENEE HABWHHM DalcWIUTlaf P(n) age)o af)eI®©3

V06U BHUWB AN VDAIWIHEMAN OS] BN)B>. &)

(i) 210165 68:05)ETIdemMGI@3 alanie i¥ 63 allel ageim)e:.

(@) - (b) i () -1 (d 1 (0]
(i) 3(7 +17) + (7 +i7) ag)aID EHog B0V MMUGIOM a + ib O} ICTHIGE af) ). 3)
2= 14143 af)aIm EH00gIBHTV MMIGIOHM GaldBIB ©)aITTI@3 af)9I®)d. )
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19. (i)

(ii)

20. ()

(i)

If nCg =nC, then n is
(a) 6 (b) 16 c 1 (d 10 1)

How many chords can be drawn through 21 points on a circle ? A3)

How many 3 digit numbers can be formed using the digits 1, 2, 3, 4 and 5
assuming that the repetition of the digits is not allowed ? ?2)

Find the number of permutations using all the letters of the word ALLAHABAD. (2)

21. Find the equation of the line perpendicular to the line x — 7y + 5 = 0 and passing
through (2, -3). C))

22. Consider an ellipse whose vertices are (£5, 0) and foci (34, 0)

(1)
(i)

Write the equation of the ellipse. A3)

Find the eccentricity of the ellipse. 1)

23. Find the derivatives of

(i) x(x2+2x+1) Q)
o x+1
i) — Q?)
X
24. Prove by the method of contradiction \J5 is irrational. “)
Answer any 3 questions from 25 to 30. Each carries 6 scores. 3 x6=18)
25. (i) Draw the graph of the function f : R — R defined by f(x) = | x |. A3
(1) LetA=1{1,2,3,4,5, 6} and R is a relation defined from A to A by

FY-227

R={(,y): y=x+1}
(a) Depict this relation using an arrow diagram. )

(b) Write the domain of R. 1)



19.

20.

21.

22.

23.

24.

25.

(i) nCg=nC, @RWIG3 n =
(a) 6 (b) 16 () 1 (d 10 1)

(i) a0)uyomomlect 21 nilm3)enud DalcIUla] af)(@ 2104160303 AUOV BN ? A3)

(1) 1,2,3,4,5 ag)arl GrE9OEBURB DalcoUila] GRENEBUI BaM)o GRYAURBITIENIGI
agf)(@ DYANES TLo6 U3 Oalld@lee0 ? ?2)

(i) ALLAHABAD agan anssieel afelo @aUosEse af)@ Cololad

(0l3@l09003 SH¥1W)o. ?2)

x—T7y +5 =0 af)dD QAIOWSS LloNINOV®) (2, —3) af)am nim)all@d @)sl &sam)

Galdd)IM@AIW QAUOWIANS VAN Jo BheNB)allSlHN)d:. “)
eAASIaLaV (£5, 0) Do CandGOAV (4, 0) Do @R af)eilaiy alBlneMla)d:0me’
() apelaindlond aandg o af) 9. 3)

(i) ogelainflond af@eavadESlavigl deme)a Slee)d. 4))

21}016S ®aIGlENMAIOS HAWAICAGIQITY @6M8)a 1S199).

(i) x@*+2x+1) 2)

Gy @
X

CHOM(SAW]BHaHMB HACHA DalcOUla] NG @REIMGRHMAN OIS B0 )

25 2y@@3 30 aoss 2103508 aBo®mBslele 3 af)ANOVIM DOMOo
af)9)®). 6 capad afl@o. 3x6=18)
(i) f:R— R @ dldalalooea]glgss f(x) = | x [ eI aDoWaUeO® (N0an 01089)D. (3)
(i) A = {l, 2, 3, 4, 5, 6} @eemalcleses. A ©lad mlan A leelss
Mldalafleeea|gigiss R = {(x, y) 1 y=x+ 1} ag)an dleeiarad a1dlnemlos)d.

(a) R &g @ReeoW® W0 QUOQEN)D. 2)

(b) R o &w066203 ag)9)®)d. 1
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26.

27.

28.

29.

30.

(1) Evaluate sin 75°.

. sin 5x +sin 3x
(i1)) Prove that —————— =tan4x

cosSx+cos3x

Solve the following system of inequalities graphically :
2x+y=>6
3x+4y <12

x=20,y=>0

(i)  Find the 12" term of the geometric progression 5, 25, 125, .....

(i) Find the sum to n terms of the sequence 8, 88, 888, .....

Consider the following table :

Class 30-4040-50 | 50-60|60—-70|70—-80 | 80—-90

90 - 100

Frequency 3 7 12 15 8 3

(1) Find the mean.
(2) Find the variance.

(3) Find the standard deviation.

(i) A coinis tossed twice. What is the probability that at least one tail occurs ?

1

(1) IfE and F are two events such that P(E) = 2 P(F) = %and PEnF)=

Find (a) P(E or F)

(b) P(not E and not F)
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26.

27.

28.

29.

30.

(1) sin 75° &6ere)ailsSles)d. A3)

(ii) SinSx+sin3x =tan4x af)an oSV B9)B>. 3)
cosSx+cos3x

©®06¢ OH0S)OMAENM coall G@RAVAMBGHOB (Va0 Oalc@IUlla] aldlatd®o

361N
2x+y=>6
3x+4y<12
x=20,y2>20 ()

(1) 5,25,125, ..... ag)an qvamemI® cuaariaient 12-000@ alBo Henelallslan)d. (2)

(i) 8, 88, 888, ..... af)aM ¢EIMIWIES N aIBEBBIOS @)D BheNEYa (151096 . “@

21)QI6S OHS)AHGBIHNAN algld alBlWETIEN® :

Class 30-40 | 40-50 | 50—-60 | 60—70|70—80 | 80—-90 | 90 — 100
Frequency 3 7 12 15 8 3 2
(1)  @oWYo Bene)ailSlae)d 2)
(2) cuRlMaV ®enelallsle)d. 3)
(3)  guomdcawdw wlolcauad dhane)a 1S1ae)m. @

(i) ®0) MEMWo BEMB) (IIAUIWDLe af)FIETMITI BH)OETND B30) HSWIM af)sHlel)e

QIE0M)8S (o loenisnilellgl daneja lSlee)s. ?2)

(i) E @) F 9o 0sme’'enaiadidud @em. P(E) = %, P(F) = %, P(ENF)= %m@@oaﬁ

(a) P(EorF) 2)
(b) P(not E and not F) ?2)

o)A &»eN8)ailSlon)s.
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