
Instructions : (1)  Check the question paper for fairness 
of printing. If there is any lack of 
fairness, inform the Hall Supervisor 
immediately.

  (2)  Use Blue or Black ink to write and 
underline and pencil to draw diagrams.

m¿îiu :  (1)  mid¤J Édh¡fS« rÇahf 

m¢R¥ gâth» cŸsjh 

v‹gij rÇgh®¤J¡ bfhŸsî«. 

m¢R¥gâÉš FiwÆU¥ã‹ miw 

f©fhÂ¥ghsÇl« cldoahf 

bjÇÉ¡fî«.

  (2)  Úy« mšyJ fU¥ò ikÆid k£Lnk 

vGJtj‰F« monfhoLtj‰F« 

ga‹gL¤j nt©L«. gl§fŸ 

tiutj‰F bg‹áš ga‹gL¤jî«.   

Note : This question paper contains four parts.
F¿¥ò: ï›Édh¤jhŸ eh‹F gFâfis¡ bfh©lJ.

Part - I/ gFâ - I
(Marks : 14) / (kâ¥bg©fŸ : 14)

Note : (1) Answer all the 14 questions.
 (2)  Choose the most suitable answer from 

the given four alternatives and write 
the option code with the corresponding 
answer

F¿¥ò: (1)  ï¥ãÇÉš cŸs 14 Édh¡fS¡F« 

ÉilaË¡fî« 
 (2)  bfhL¡f¥g£l eh‹F kh‰W 

ÉilfËš Äfî« bghU¤jkhd 

Éilia¤ nj®ªbjL¤J, F¿p£Ll‹ 

ÉilÆidí« nr®¤J vGjî«.

1. If there are 1024 relations from a set  
A = {1, 2, 3, 4, 5} to a set B, then the number of 
elements in B is
(1) 3 (2) 2 (3) 4 (4) 8

 A = {1, 2, 3, 4, 5} -ÈUªJ B v‹w fz¤â‰F 

1024 cwîfŸ cŸsJ vÅš  B -š cŸs 

cW¥òfË‹ v©Â¡if

(1) 3 (2) 2 (3) 4 (4) 8

2. f(x) = (x + 1)3 − (x − 1)3 represents a function 
which is
(1) linear   (2) cubic
(3) reciprocal  (4) quadratic

 f(x) = (x + 1)3 − (x − 1)3 F¿¥ãL« rh®ghdJ

(1) neÇa rh®ò  (2) xU fz¢ rh®ò

(3) jiyÑœ¢ rh®ò (4) ïUgo¢ rh®ò

3. If 6 times of 6th term of an A.P is equal to  
7 times the 7th term, then the 13th term of the 
A.P. is
(1)  0  (2)  6  (3)  7  (4)  13

 xU T£L¤ bjhl® tÇirÆ‹ 6 tJ cW¥ã‹ 6 
kl§F« 7 tJ cW¥ã‹ 7 kl§F« rk« vÅš, 

m¡T£L¤ bjhl®tÇirÆ‹ 13 tJ cW¥ò.

(1)  0  (2)  6  (3)  7  (4)  13

4. Let A = {1, 2, 3, 4} and B = {a, b, c}. Which of 
the following is a relation from A to B?
(1)  {(1, b), (1, c), (3, a), (4, b)}
(2)  {(1, a), (b, 4), (c, 3)}
(3)  {(1, a), (a, 1), (2, b), (b, 2)}
(4)  {(a, 4), (b, 3), (c, 2)}

 A = {1, 2, 3, 4}, B = {a, b, c} vÅš 

ã‹tUtdt‰¿š vit A ÈUªJ B ¡fhd 

cwthF«?

 (1)     {(1, b), (1, c), (3, a), (4, b)}
(2)  {(1, a), (b, 4), (c, 3)}
(3)  {(1, a), (a, 1), (2, b), (b, 2)}
(4)  {(a, 4), (b, 3), (c, 2)}

5. The values of a and b if 4x4 – 24x3 + 76x2 + ax + 
b is a perfect square are
(1)  100,120    (2)  10,12  
(3)  –120,100   (4)  12,10

 4x4 – 24x3 + 76x2 + ax + b xU KG t®¡f« 

vÅš,  a k‰W« b -Æ‹ kâ¥ò.

(1)  100,120    (2)  10,12  
(3)  –120,100   (4)  12,10

6. If r(x) = 0 when f(x) is divided by g(x) then g(x) 
is called _____ of the polynomials.
(1) Dividend  (2) quotient
(3) remainder  (4) GCD
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r(x) = 0 vÅš, g(x) MdJ mªj ïU gšYU¥ò¡ 

nfhz§fË‹ _____ vd miH¡f¥gL«.

(1) tFgL«  (2) <î     (3) Ûâ     (4) Ûbght

7. If in DABC, DE || BC, AB = 3.6 cm,  
AC = 2.4 cm and AD = 2.1 cm then the length 
of AE is
(1) 1.4 cm    (2) 1.8 cm 
(3) 1.2 cm    (4) 1.05 cm

 DABC -Æš DE || BC, AB = 3.6 br.Û, AC  = 2.4 
br.Û k‰W« AD = 2.1 br.Û vÅš,  AE -‹ Ús«

(1) 1.4 br.Û   (2) 1.8 br.Û 
(3) 1.2 br.Û   (4) 1.05 br.Û

8. In the adjacent figure ÐBAC = 90° and  
AD ^ BC then

A

CB D

(1) BD.CD = BC2  (2)  AB.AC = BC2

(3) BD.CD = AD2  (4)  AB.AC = AD2 
 bfhL¡f¥g£l gl¤âš ÐBAC = 90° k‰W«  

AD ^ BC vÅš,

(1) BD.CD = BC2  (2)  AB.AC = BC2

(3) BD.CD = AD2  (4)  AB.AC = AD2 
9. If (5,7), (3, p) and (6,6) are collinear, then the 

value of p is
(1)  3  (2)  6  (3)  9  (4)  12

 (5,7), (3, p) k‰W« (6,6) v‹gd xU 

nfhlikªjit vÅš, p -Æ‹ kâ¥ò

(1)  3  (2)  6  (3)  9  (4)  12
10. When proving that a quadrilateral is a trapezium, 

it is necessary to show
(1) Two sides are parallel.
(2) Two parallel and two non-parallel sides.
(3) Opposite sides are parallel.
(4) All sides are of equal length.

 xU eh‰fukhdJ xU rÇtfkhf mika¤ 

njitahd Ãgªjid

 (1) ïU g¡f§fŸ ïiz

 (2)  ïU g¡f§fŸ ïiz k‰W« ïU g¡f§fŸ 

ïiza‰wit.

 (3) vâbuâ® g¡f§fŸ ïiz

 (4) mid¤J¥ g¡f§fS« rk«

11. The sum of all the observations divided by 
number of observations is ______
(1) mean  (2) mean error
(3) variance  (4) standard deviation

 všyh juî¥ òŸËfisí« T£o juî¥ 

òŸËfË‹ v©Â¡ifÆdhš tF¤jhš 

»il¥gJ ______
(1) ruhrÇ  (2) ruhrÇ ãiH

(3) Éy¡f t®¡f¢ ruhrÇ

(4) â£l Éy¡f«

12. The angle of depression of the top and bottom of 
20 m tall building from the top of a multistoried 
building are 30° and 60° respectively. The height 
of the multistoried building and the distance 
between two buildings (in metres) is
(1) 20 10 3,  (2) 30 5 3,
(3) 20, 10  (4) 30 10 3,

 gy mL¡F¡ f£ll¤â‹ c¢áÆÈUªJ 

20 Û cauKŸs f£ll¤â‹ c¢á, mo  

M»at‰¿‹ ïw¡f¡nfhz§fŸ Kiwna 

30º k‰W« 60º vÅš gy mL¡F¡ f£ll¤â‹ 

cau« k‰W« ïU f£ll§fS¡F ïilnaíŸs 

bjhiythdJ (Û£lÇš)

(1) 20 10 3,  (2) 30 5 3,
(3) 20, 10  (4) 30 10 3,

13. In a hollow cylinder, the sum of the external and 
internal radii is 14 cm and the width is 4 cm. If 
its height is 20 cm, the volume of the material 
in it is.
(1) 5600p cm3  (2) 11200p cm3  
(3) 56p cm3  (4) 3600p cm3

 X® cŸçl‰w cUisÆ‹ btË¥òw k‰W« 

c£òw Mu§fË‹ TLjš 14 br.Û k‰W« 

mj‹ jok‹ 4 br.Û MF«. cUisÆ‹ 

cau« 20 br.Û vÅš, mjid cUth¡f¥ 

ga‹g£lbghUË‹ fd msî

(1) 5600p br.Û3  (2) 11200p br.Û 3 
(3) 56p br.Û3  (4) 3600p br.Û3

14. A page is selected at random from a book. The 
probability that the digit at units place of the 
page number chosen is less than 7 is

(1) 
3

10
   (2) 

7
10

(3)  
3
9

   (4) 
7
9
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 xU ò¤jf¤âÈUªJ rkthŒ¥ò KiwÆš xU 

g¡f« nj®ªbjL¡f¥gL»wJ. mªj¥ g¡f 

v©Â‹ x‹wh« ïl kâ¥ghdJ 7 I Él 

Fiwthf ïU¥gj‰fhd ÃfœjfthdJ

(1) 
3

10
   (2) 

7
10

(3)  
3
9

   (4) 
7
9

Part - II/ gFâ - II
(Marks : 20) / (kâ¥bg©fŸ : 20)

Note : Answer 10 questions. Question No.28 is 
compulsory. 10×2 = 20

F¿¥ò: 10 Édh¡fS¡F k£L« ÉilaË¡fî«. 28tJ 

Édh f£lhakhf ÉilaË¡f nt©L«. 
15. A Relation R is given by the set {(x, y) /y = x + 3,  

x ∈{0, 1, 2, 3, 4, 5}}. Determine its domain and 
range.

 R v‹w xU cwî {(x, y) /y = x + 3,  
x ∈{0, 1, 2, 3, 4, 5}} vd¡ bfhL¡f¥g£LŸsJ. 
ïj‹ kâ¥gf¤ijí«, å¢rf¤ijí« f©l¿f.

16. Let f ={(−1, 3), (0, −1),(2, −9)} be a linear 
function from Z into Z . Find f(x).

 f ={(−1, 3), (0, −1), (2, −9)} MdJ Z-ÈUªJ  

Z-¡fhd xU neÇa rh®ò vÅš,  f(x) -I¡ 

fh©f.
17. Find all positive integers which when divided 

by 3 leaves remainder 2.
 3Mš tF¡F« nghJ Ûâ 2-I¤ ju¡Toa 

mid¤J Äif KG¡fisí« fh©f.

18. Find a8 and a15 whose nth term is  

an = 

n
n

n n

n
2n

n n

2

2

1
3

1

−
+

∈

+
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;

;

  is even,   N

  is odd,   N
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n X® ïu£il v© n ∈N

n X® x‰iw v© n ∈N
  

v‹gJ n-tJ cW¥ò vÅš  a8 k‰W« a15 
fh©f

19. Find the LCM of each pair of the following 
polynomial 

 a2 + 4a – 12, a2 – 5a + 6 whose GCD is a – 2

 Ñœ¡f©l x›bthU nrho gšYW¥ò¡ 

nfhitfË‹ Û.bgh.k fh©f.

 a2 + 4a – 12, a2 – 5a + 6 ït‰¿‹ Û.bgh.t a – 2

20. Find the square root of the following rational 
expression.

 
121
81

8 8 8

4 12 4
( ) ( ) ( )
( ) ( ) ( )
a b x y b c
b c a b b c

+ + −
− − −

 ã‹tUtdt‰¿‹ t®¡f_y« fh©f.

 
121
81

8 8 8

4 12 4
( ) ( ) ( )
( ) ( ) ( )
a b x y b c
b c a b b c

+ + −
− − −

21. In DABC, D and E are points on the sides AB 
and AC respectively such that DE || BC 

 If 
AD
DB

3
4

=  and AC = 15 cm find AE.

 DABC -Æ‹ g¡f§fŸ AB k‰W« AC -Æ‹ 

ÛJŸs òŸËfŸ Kiwna, D k‰W« E MdJ  
DE || BC v‹wthW mikªJŸsJ.

 
AD
DB

3
4

=  k‰W« AC = 15 br.Û vÅš AE-Æ‹ 

kâ¥ò fh©f.
22. A man goes 18 m due east and then 24 m due 

north. Find the distance of his current position 
from the starting point?

 xU kÅj‹ 18 Û »H¡nf br‹W ã‹d® 24 Û 

tl¡nf brš»wh‹. bjhl¡f ÃiyÆÈUªJ 

mt® ïU¡F« bjhiyit¡ fh©f.

23. Find the area of the triangle formed by the points 
(1,–1), (–4, 6) and (–3, –5)

 Ñœ¡f©l òŸËfshš mik¡f¥gL« 

K¡nfhz¤â‹ gu¥ò fh©f.

 (1,–1), (–4, 6) k‰W« (–3, –5)
24. Find the equation of a line whose intercepts on 

the x and y axes are 4, –6.
 ÑnH bfhL¡f¥g£LŸs x, y bt£L¤ 

J©Lfis¡ bfh©l ne®nfhLfË‹ 

rk‹ghLfis¡ fh©f.
 4, – 6
25. Prove the below identities. 

cot θ + tan θ =  sec θ cosec θ
 ã‹tU« K‰bwhUikfis Ã%ã¡fî«. 

cot θ + tan θ =  sec θ cosec θ



26. If the ratio of radii of two spheres is 4 : 7, find 
the ratio of their volumes.

 ïU nfhs§fË‹ Mu§fË‹ É»j« 4:7 vÅš, 

mt‰¿‹ fd msîfË‹ É»j« fh©f.

27. Find the range and coefficient of range of the 
following data.  63, 89, 98, 125, 79, 108, 117, 68

 Ñœ¡fhQ« juîfS¡F å¢R k‰W« å¢R¡ 

bfGit¡ fh©f. 63, 89, 98, 125, 79, 108, 117, 
68

28. If P(A) = 
2
3

, P(B) = 
2
5

, P(AÈB) = 13 then find  

P(A Ç B).

 P(A) = 
2
3

, P(B) = 
2
5

, P(AÈB) = 
1
3

 vÅš,  

P(A Ç B) fh©f.

Part - III / gFâ - III
(Marks : 50) / (kâ¥bg©fŸ : 50)

Note :  Answer 10 questions. Question No. 42 is 
compulsory.

F¿¥ò: 10 Édh¡fS¡F k£L« ÉilaË¡fî«. 

42tJ Édh f£lhakhf ÉilaË¡fî«. 10 × 5 = 50

29. In each of the following cases state whether the 
function is bijective or not. Justify your answer.

 (i) f : R → R defined by f(x) = 2x + 1
 (ii) f : R → R defined by f(x) = 3 – 4x2

 ÑnH bfhL¡f¥g£l x›bthU rh®ò« 

ïUòw¢ rh®gh, ïšiyah? c‹ Éil¡fhd 

fhuz¤ij¡ TWf.

 (i) f : R → R MdJ f(x) = 2x + 1
 (ii) f : R → R MdJ f(x) = 3 – 4x2

30. Let A,B,C ⊆ N and a function f : A→ B be 
defined by f(x) = 2x + 1 and g : B → C be defined 
by g(x) = x2. Find the range of fog and gof. 

 A,B,C ⊆ N k‰W« f : A→ B v‹w rh®ò  

f(x) = 2x + 1 vdî« k‰W« g : B → C MdJ  

g(x) = x2 vdî« tiuaW¡f¥g£lhš, fog k‰W« 
gof-Æ‹ å¢rf¤ij¡ fh©f. 

31. If d is the Highest Common Factor of 32 and 60, 
find x and y satisfying d = 32x + 60y.

 32 k‰W« 60 M»at‰¿‹ Û¥bgU bghJ 

tF¤â d v‹f. d = 32x + 60y vÅš x k‰W« y 
v‹w KG¡fis¡ fh©f.

32. Find the middle term(s) of an A.P. 9, 15, 21, 
27,…,183.

 9, 15, 21, 27,…,183.v‹w T£L¤ bjhl® 

tÇirÆ‹ 19 -tJ cW¥òfis¡ fh©f

33. Find the GCD of of the following pair of 
polynomials: 
 12(x4 – x3), 8(x4 – 3x3 + 2x2) whose LCM is  
24x3 (x – 1)(x – 2)
Ñœ¡f©l nrho gšYW¥ò¡ nfhitfË‹ 

Û.bgh.t fh©f.
 12(x4 – x3), 8(x4 – 3x3 + 2x2) ït‰¿‹ Û.bgh.k 

24x3 (x – 1)(x – 2)
34. Solve the following quadratic equation by 

completing the square method: 9x2 – 12x + 4 = 0
 t®¡f¥ ó®¤â KiwÆš bfhL¡f¥g£l ïUgo¢ 

rk‹gh£il¤ Ô®¡f. 9x2 – 12x + 4 = 0
35. In fig. if PQ || BC and PR ||CD prove that 

 (i) 
AR
AD

AQ
AB

=  (ii) 
QB
AQ

DR
AR

= .

 

C

D

A

Q
B

R

P

 gl¤âš PQ || BC k‰W« PR ||CD vÅš

 (i) 
AR
AD

AQ
AB

=  (ii) 
QB
AQ

DR
AR

=  vd ÃWîf.

36. In figure, O is the centre of the circle with radius 
5 cm. T is a point such that OT = 13 cm and OT 
intersects the circle E, if 
AB is the tangent to the 
circle at E, find the 
length of AB.

 bfhL¡f¥g£l gl¤âš 
O it ikakhf cila 

t£l¤â‹ Mu« 5 br.Û MF«. T MdJ   
OT = 13 br.Û vd mikªj xU òŸË k‰W« 

OT MdJ t£l¤ij E š bt£L»wJ, 
t£l¤âš E v‹w òŸËÆ‹ tÊahf bršY« 

xU bjhLnfhL AB vÅš, AB -Æ‹ Ús« 

fh©f.
37. The line through the points (–2,6) and (4,8) is 

perpendicular to the line through the points (8, 
12) and (x, 24) . Find the value of x.

A
5

13

B
Q

O

P

E T



 (–2, 6) k‰W« (4, 8) v‹w òŸËfŸ tÊ¢ bršY« 

ne®nfhlhdJ (8, 12) k‰W« (x, 24) v‹w 

òŸËfŸ tÊ¢ bršY« ne®nfh£o‰F¢ 

br§F¤J vÅš, x -Æ‹ kâ¥ò fh©f.
38. A flag pole ‘h’ 

metres is on 
the top of the 
h e m i s p h e r i c a l 
dome of radius ‘r’ 
metres. A man is 
standing 7 m away 
from the dome. 
Seeing the top of the pole at an angle 45° and 
moving 5 m away from the dome and seeing 
the bottom of the pole at an angle 30°. Find  
(i) the height of the pole (ii) radius of the dome.

 `r’ Û Mu« bfh©l miu¡nfhs¡  

FÉkhl¤â‹ ÛJ `h’ Û cauKŸs xU 

bfho¡f«g« Ã‰»wJ. FÉkhl¤â‹ 

moÆÈUªJ 7 Û bjhiyÉš xUt® Ã‰»wh®. 

mt® bfho¡f«g¤â‹ c¢áia 45º V‰w¡ 

nfhz¤âY« Ã‰FÄl¤âÈUªJ nkY«  

5 Û bjhiy Éy»¢ br‹W bfho¡f«g¤â‹ 

moia 30º V‰w¡ nfhz¤âY« gh®¡»wh® 

vÅš, (i) bfho¡f«g¤â‹ cau« (ii) miu¡ 

nfhs¡ FÉkhl¤â‹ Mu« M»at‰iw¡ 

fh©f.

 

 
45º

57

r

h

30º
Û Û

39. An aeroplane at an altitude of 1800 m finds 
that two boats are sailing towards it in the same 
direction. The angles of depression of the boats 
as observed from the aeroplane are 60° and 30° 
respectively. Find the distance between the two 
boats. ( 3  =  1.732)

 1800  Û cau¤âš gw¡F« xU Ékhd¤âÈUªJ 

xnu âirÆš Ékhd¤ij neh¡»¢ 

bršY« ïU glFfŸ gh®¡f¥gL»wJ. 

Ékhd¤âÈUªJ ïU glFfis Kiwna 

60° k‰W« 30° ïw¡f¡nfhz§fËš 

c‰W neh¡»dhš, ïu©L glFfS¡F« 

 
45º

57

r

h

30º
m m

ïil¥g£l¤ bjhiyit¡ fh©f. 

( 3  =  1.732)

40. 4 persons live in a conical tent whose slant 
height is 19 cm. If each person require 22 cm2 
of the floor area, then find the height of the tent.

 rhíau« 19 br.Û bfh©l T«ò tot¡ 

Tlhu¤âš ehšt® cŸsd®. xUtU¡F 

22 r.br.Û gu¥ò njit vÅš, Tlhu¤â‹ 

cau¤ij¡ fz¡»lî«.

41. A wall clock strikes the bell once at 1 o’ 
clock, 2 times at 2 o’ clock, 3 times at 3 o’ clock 
and so on. How many times will it strike in a 
particular day. Find the standard deviation of 
the number of strikes the bell make a day.

 xU Rt® fofhu« 1 kÂ¡F 1 Kiwí«, 2 
kÂ¡F 2 Kiwí«, 3 kÂ¡F 3 Kiwí« xÈ 

vG¥ò»wJ vÅš, xU ehËš m¡fofhu« 

v›tsî Kiw xÈ vG¥ò«? nkY« fofhu« 

vG¥ò« xÈ v©Â¡iffË‹ â£lÉy¡f« 

fh©f. 

42. In a town of 8000 people, 1300 are over 50 
years and 3000 are females. It is known that 
30% of the females are over 50 years. What 
is the probability that a chosen individual 
from the town is either a female or over  
50 years?

 8000 k¡fŸ bjhif bfh©l xU efu¤âš, 

1300 ng® 50 taâ‰F nk‰g£lt®fŸ k‰W« 
3000 ng® bg©fŸ. nkY« 50 taâ‰F nk‰g£l 

bg©fŸ 30% cŸsd® vdî« bjÇatU»wJ. 

nj®ªbjL¡f¥gL« xU eg®, bg©zhf mšyJ  

50 taâ‰F nk‰g£ltuhf ïU¥gj‰fhd 

Ãfœjfit¡ fh©f.

Part - IV / gFâ - IV
(Marks : 16) / (kâ¥bg©fŸ : 16)

Note :  Answer both questions.
F¿¥ò:  ïU Édh¡fS¡F« ÉilaË¡fî«.  

 2 × 8 = 16
43. a)  Construct a DPQR in which the base  

PQ = 4.5 cm, ÐR=35° and the median from 
R to RG is 6 cm.

 a)  PQ = 4.5 br.Û, ÐR=35° k‰W« c¢á 

R  -ÈUªJ tiua¥g£l eL¡nfh£o‹ 

Ús« RG = 6 br.Û mikíkhW DPQR I 

tiuf. 
(OR)



In the adjacent figure, ABC is a right angled 
triangle with right angle at B and points D, 
E trisect BC. Prove that 8AE2 = 3AC2 + 
5AD2.

 

A

B D E C

 b)  gl¤âš br§nfhz K¡nfhz« ABC Æš 

nfhz«  B MdJ br§nfhz« k‰W« D, 
E v‹w òŸËfŸ g¡f« BC -I _‹W rk 

gFâfshf ãÇ¡»wJ vÅš, 8AE2 = 3AC2 
+ 5AD2 vd ÃWîf.

A

B D E C

44. a)  Draw the graph of y = x2 – 5x – 6 and hence 
solve x2 – 5x – 14 = 0.

 a)  y = x2 – 5x – 6 tiugl« tiuªJ, mjid¥ 

ga‹gL¤â x2 – 5x – 14 = 0 v‹w 

rk‹gh£il¤ Ô®¡fî«.
(OR)

 b)  A boat takes 1.6 hours longer to go 36 kms 
up a river than down the river. If the speed 
of the water current is 4 km per hr, what is 
the speed of the boat in still water?

 b)  36 ».Û öu¤ij xU glF Únuh£l¤â‹ 

âirÆš fl¡F« neu¤ijÉl vâ® 

âirÆš fl¡F« neu« 1.6 kÂ 

neu« mâfkhf vL¤J¡ bfhŸ»wJ. 

Únuh£l¤â‹ ntf« 4 ».Û/kÂ vÅš, 

mirt‰w ÚÇš gl»‹ ntf« v‹d.

Answers

Part - I
1. (2) 2
2. (4) quadratic
3. (1) 0
4. (1) {(1, b), (1, c), (3, a), (4, b)}
5. (3) –120, 100
6. (4) GCD
7. (1) 1.4

8. (3) BD.CD = AD2

9. (3) 9
10. (2) Two parallel and two non-parallel sides.
11. (1) mean

12. (4) 30 10 3,

13. (2) 11200p cm3

14. (2) 
7

10
Part - II

15.  x = {0, 1, 2, 3, 4, 5}
   y = x + 3

   i.e. y = 

( )
( )
( )
( )
( )
( )

0 3 3
1 3 4
2 3 5
3 3 6
4 3 7
5 3 8

+ =
+ =
+ =
+ =
+ =
+ =































 Þ  y = {3, 4, 5, 6, 7, 8}
   R = {(x, y)}
    = {(0, 3),(1, 4),(2, 5),(3, 6), 

 (4, 7), (5, 8)}
   Domain of R = {0, 1, 2, 3, 4, 5}
   Range of R = {3, 4, 5, 6, 7, 8}

16.  f = {(–1, 3), (0, –1), (2, –9)}
 f (x) = ax + b  ....(1)
 is the equation of all linear functions.
   \ f (–1) = 3
   f (0) = –1
   f (2) = –9
   f (x) = ax + b
    f (–1) = –a + b = 3  ...(2)
   f (0) = b = –1
     –a – 1 = 3 [ substituting b = – 1 

 in (2)] 
   –a = 4
   a = –4
  The linear function is f(x) = –4x – 1. [From (1)]

17. The positive integers when divided by 3 
leaves remainder 2.

 By Euclid’s division lemma  
a = bq + r, 0 £ r < b.

 Here a = 3q + 2, where 0 £ q, a leaves remainder 
2 when divided by 3.

 ∴ 2, 5, 8, 11 ..........

22  10th Std - Mathematics                                                      2019-20  
b)  



18. an = 

n
n

n

n
n

n

2

2

1
3

2 1

−
+

+










,

, is odd

is even

 a8 = n
n

2 1
3

−
+

 = 8 1
8 3

2 −
+

 = 64 1
11

−  = 63
11

 a15 = n
n

2

2 1+
 = 15

2 15 1

2

× +
 = 225

30 1+
 = 225

31

19. f(x) = a2 + 4a – 12 = (a + 6)(a – 2)
  g(x) = a2 – 5a + 6  = (a – 3)(a – 2)
  G.C.D.  = (a – 2),                                        

Hint:
–12

   6 –2  
  L.C.M.  = (a – 2)(a – 3)(a + 6)

  L.C.M. = 
f x g x( ) ( )×

G.C.D

               = ( )( ) ( )( )
( )

a b a a a
a

+ − × − −
−

2 3 2
2

  
             

= (a – 2) (a – 3)(a + 6)           Hint:
6

–3 –2
  L.C.M.  = (a – 3)(a2 + 4a – 12)

20. 121
81

8 8 8

4 12 4
( ) ( ) ( )

( ) ( ) ( )
a b x y b c
b c a b b c

+ + −
− − −

    = 11

9

4 4 4

2 6 2

( ) ( ) ( )

( ) ( ) ( )

a b x y b c

b c a b b c

+ + -

- - -
 

    = 
11
9

4 4

6
( ) ( )

( )
a b x y

a b
+ +

−

21. If AD
DB

= 3
4

, AC = 15 cm, DE || BC, then by 

basic proportionality theorem.

   
AD
AB

 =  
AE
AC  

B C

E

?

A

3 15 cm

D

4
       

3
7

 =  
AE
15

   7 AE =  3 × 15

      AE =  45
7

 = 6.43 cm.

22. Using Pythagoras theorem

18 m

24
 m

A B

C

   AC2 =  AB2 + BC2 
    = (18)2 + (24)2

    =  324 + 576 = 900
    AC = 900  = 30 m
 ∴ The distance from the starting point is 30 m.

23. (1, –1), (–4, 6), and (–3, –5,)

  

1

1 2 3 4 50

−1

−1

2

−2

−3

−4

−5

−2−3−4−5

3

4

5

6

x′ x

y

y′

(1, −1)

B(−3, −5)

A(−4, 6)

  

A B C−( ) − −( ) −( )
↓ ↓ ↓

( ) ( ) ( )

4 6 3 5 1 1

1 1 2 2 3 3

, , , , ,

, , ,x y x y x y

  ∴ Area of the ∆ABC =
1
2 1 2 2 3 3 1 2 1 3 2 1 3( ) ( )x y x y x y x y x y x y+ + − + +[ ] sq. units

  = 
1
2

4 5 3 1 1 6

3 6 1 5 4 1

− × −( ) + − × −( ) + ×( )( )
− − ×( ) + × −( ) + − × −( )( )













  
= 

1
2

20 3 6 18 5 4+ +( ) − − − +( )[ ]

  
= 

1
2

29 19− −( )[ ]  = 1
2

29 19+[ ]  = 
1
2

48×

  = 24 sq. units



24.  x
a

y
b

+  = 1

Sol.   Þ 
x y
4 6
+
-

 = 1

Sol.   Þ 
3 2

12
1x y-

=

Sol.   Þ 3x –2y = 12

Sol.   Þ 3x – 2y – 12 = 0

25. L.H.S = cos
sin

sin
cos

θ
θ

θ
θ

+  Hint: 1 + tan2θ = sec2θ
tan2θ = sec2θ – 1

 
=

cos sin
sin cos

2 2θ θ
θ θ
+

 = 
1

sin cosθ θ
 

=
1 1

cos sinθ θ
⋅   =  secθ cosecθ = R.H.S

26.  r
r
1

2

4
7

=

  \ Ratio of the volume of two spheres = 

4
3
4
3

1
3

2
3

p

p

r

r

    = 

4
3

4

4
3

3

3× ×

× ×

p

p
 = 

64
343

   \ V1 : V2 = 64 : 343

27. Range R = L – S.

  Co-efficient of range = 
L S
L S

−
+

  L – Largest value, S – Smallest value.
 63, 89, 98, 125, 79, 108, 117, 68.
  Here L = 125
           S = 63
   ∴     R = L – S = 125 – 63 = 62

  Co-efficient of range = 
L S
L S

−
+

                                    = 
125 63
125 63

−
+

                                    = 
62

188
 = 0.33

28. P(A) = 
2
3

, P(B) = 
2
5

, P(A È B) = 
1
3

  P(A Ç B) = P(A) + P(B) – P(A È B)

                  = 
2
3

2
5

1
3

+ −

                  = 
10 6 5

15
+ −

 = 
11
15

Part - III

29. (i)      f : R → R
     f (x) = 2x + 1
   f (1) = 2(1) + 1 = 3
     f (2) = 2(2) + 1 = 5
   f (–1) = 2(–1) + 1 = –1
     f (0) = 2(0) + 1 = 1
 It is a bijective function. Distinct elements of A 

have distinct images in B and every element in 
B has a pre-image in A.

 (ii) f : R → R; f (x) = 3 – 4x2

     f (1) = 3 – 4(12) = 3 – 4 = –1
     f (2) = 3 – 4(22) = 3 – 16 = –13
   f (–1) = 3 – 4(–1)2 = 3 – 4 = –1
 It is not bijective function since it is not one-one.

30.                f(x) = 2x + 1
   g(x) = x2

   fog(x) = f(g(x)) = f(x2) = 2x2 + 1 
   gof(x) = g(f(x)) = g(2x + 1) 
    = (2x + 1)2

    = 4x2 + 4x + 1
 Range of fog is
   {y/y = 2x2 + 1, x ∈ N}
 Range of gof is
   {y/y = (2x + 1)2, x ∈ N}.

31. Let a (+ve) integer be x.
   x = 88 × y + 61
   61 = 11 × 5 + 6 

 ( 88 is multiple  of 11)
  \ 6 is the remainder. (When the number is 

divided by 88 giving the remainder 61 and when 
divided by 11 giving the remainder 6).

32. A.P = 9, 15, 21, 27,..., 183

  No. of terms in an A.P. is

   n = l a
d
− +1

   a = 9, l = 183, d = 15 – 9 = 6

  \  n = 183 9
6

1− +



          
= 174

6
1+

          = 29 + 1 = 30
  \ No. of terms = 30. The middle must be 15th 

term and 16th term.
  \  t15 = a + (n – 1)d 
    = 9 + 14 × 6
           = 9 + 84 = 93
      t16 = a + 15d
     = 9 + 15 ´ 6
           = 9 + 90
           = 99
  \ The middle terms are 93, 99.

33.         f(x) = 12(x4 – x3)

       g(x)  = 8(x4 – 3x3 + 2x2)
   L.C.M  = 24x3 (x – 1)(x – 2)

  G.C.D.  = 
f x g x( ) ( )×

L.C.M.

  = 12 8 3 2
24 1 2

4 3 4 3 2

3
( ) ( )

( )( )
x x x x x

x x x
− × − +

− −

  = 4 1 3 2
1 2

3 2 2

3
x x x x x

x x x
( ) ( )

( )( )
− − +

− −

  = 
4 2 1

2

2x x x
x

( )( )
( )

− −
−

= 4x2(x – 1)

34.   9x2 – 12x + 4 = 0 ÷ 9

  
9

9
12
9

4
9

2x x− +  = 0

  x2 – 
4
3

x  = 
−4
9

 a = 1, b = -
4
3

   x2 – 
4
3

2
3

2

x + −



  = 

− + −





4
9

2
3

2

  

 [Adding 2
3

2
æ
è
ç

ö
ø
÷  both sides]

   x −





2
3

2

 = 
− +4
9

4
9

 = 0

         x − 2
3

 =  0, x − 2
3

 = 0

                x = 
2
3

2
3

,

Hint:

−




b
a2

2

 =
 

−





2
3

2

4
2 3

2

( )
é

ë
ê

ù

û
ú  = 

2
3

2
æ
è
ç

ö
ø
÷

35. In the figure PQ || BC, PR ||CD.

 (i)  In DADC, by BPT 
AR
AD

 =  
AP
AC

 ...(1)

  In DACB, by BPT 
AP
AC

 =  
AQ
AB

 ...(2) 

  From (1) and (2) we get

   
AR
AD

 =  
AP
AC

 =  
AQ
AB

 

  ⇒  
AR
AD

 =  
AQ
AB

  It is proved.

 (ii)  In DABC, 
QB
AQ  =  

PC
AP

 by BPT ...(1)

  In DACD, 
PC
AP

 =  
DR
AR

 by BPT. ...(2)

  From (1) & (2)

   

QB
AQ  =  

PC
AP

=  
DR
AR

   \ 
QB
AQ  =  

DR
AR  

  It is proved.

36. In DOPT, OP =  r = 5 cm

   OT = 13cm
   PT = 12 cm
   In DOPA, OA2 = OP2 + AP2 ...(1)
   In DOAE, OA2 = OE2 + AE2 ...(2)
 Equating (1) and (2),
   OP2 + AP2 = OE2 + AE2 

 (OP = OE = r)
 \ AP = AE
 Parallel BQ = EB
   In ∆AET, AT2 = AE2 + ET2

 \  ET2 = AT2 – AE2 = (AT + AE)  
 (AT – AE)

  \  ET2 =  (AT + AP) (AT – AE) 
 ( AE = AP)

 \  8 × 8 = 12 × (AT – AE)

 \  (AT – AE) = 
64
12

16
3

=  ...(3)



 AT + AE = AT + AP = PT = 12 ...(4)
 Adding (3) and (4),

   2AT = 
16
3

 + 12

   AT = 
8
3

18
3

+  = 
26
3

   AE = AT – AE = 
26
3

16
3

−  

    = 
10
3

 Parallel EB =  
10
3

   \  AB = AE + EB = 
20
3

 cm.

37. The line through the points A (–2, 6), and  
B (4, 8) 

  Slope of AB (m1) = 
8 6

4 2
-

- -( )  = 
2
6

 = 
1
3

 The line through the points C(8, 12) and  
D(x, 24)

 Slope of CD (m2) = 
24 12

8
-
-x

 = 
12

8x -
 AB ^r CD ⇒ m1 × m2 = –1
 

⇒  
1
3

12
8

1
4

×
−

= −
x  = –1

 ⇒  4 = –1 × (x – 8)
 ⇒ 4 = 8 – x
 ⇒  x = 8 – 4 ⇒ x = 4

38. 

AE C

D

A

h

r

5 m 7 m
30º 45º

In DABC, tan 45º =  h r
r

+
+

=
7

1

       h r r+ = + 7

⇒             h =  7 m

in ∆ EDC, tan 30° =
+ +

=
r

r5 7
1
3

         3 12r r= +

\   0.732r =  12
          r =  16.39 m

39. 

B

A

C D

18
00

 m

30º60º

30º60º
x d

  In the figure
   tan C = tan 60° =  3   ... (1)

   tan D = tan 30° = 
1
3

 ... (2)

 (1), (2) gives, tan 60°= 3 ,

   
1800

x
 = 3

   3 x = 1800

   x = 1800 3
3 3
´
´

 

    = 1800 3
3

 =  600 3  ...(3)

   tan 30° =  
1
3

 = 
1800
d x+

   d + x = 1800 3
   d + 600 3  = 1800 3

   d = 1800 3  – 600 3  

    = 1200 3

 Distance between the boats = 1200 3 m 
    = 2078 .4 m

40. Base area of the cone = πr2 sq units.
   πr2 = 4 × 22 cm2

     r2 = 88 × 
7
22

Hint:
  18.2
          1 33300
  1
  28 × 8 233
  224
362 × 2    900
     724
     17600

  = 
616
22

 = 28 cm2

       l = 19 cm 
      h = l r2 2−

        = 19 282 −

       = 361 28−

       = 333
       = 18.25 cm.

19cm
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41. 
x d = x – x– d 2
2 –11 121
4 –9 81
6 –7 49
8 –5 25
10 –3 9
12 –1 1
14 1 1
16 3 9
18 5 25
20 7 49
22 9 81
24 11 121
156 572

  
x– = 

Sx
n

 = 13

  σ = 
Sd
n

2

 = 
572
12  = 47 66.

       @ 6.9

42.  n(S) = 8000
  Over 50 years be A; n(A) = 1300
  Females be B;          n(B) = 3000

  30% = 
30

100
 of 3000 are over 50 years.

  i.e.    
30

100
 ×  3000  = 900.

   n(A Ç B)  = 900

 
∴   P(A) = n

n
( )
( )
A
S  = 

1300
8000

, P(B) = 
3000
8000

,

   P(A Ç B)  = 
900

8000
  ∴ P(A È B)  = P(A) + P(B) – P(A Ç B)

    = 
1300
8000

3000
8000

900
8000

+ −

     = 
34 0 0
80 0 0 = 

17
40

 =0.425

Part - IV

43. (a) Construction:

P Q

E

R

G

F
S

O

60o
4.5 cm

P Q

R

Rough diagram

35
°

4.5 cm

3.
4 

cm

  Step (1) Draw a line segment PQ  =  4.5 cm
  Step (2)  At P, draw PE such that  

ÐQPE =  35º.
  Step (3) At P, draw PF such that ÐEPF = 90º.
  Step (4)  Draw ^r bisector to PQ which 

intersects PF at O.
  Step (5)  With O centre OP as raidus draw a 

circle.
  Step (6)  From G mark arcs of 6 cm on the 

circle.
   Mark them as R and S.
  Step (7) Join PR and RQ.
  Step (8) PQR is the required triangle.

(b) Since D and E are the points of trisection of 
BC, therefore BD = DE = CE

  Let BD = DE = CE = x
  Then BE = 2x and BC = 3x
  In right triangles ABD, ABE and ABC, (using 

Pythagoras theorem)
   We have AD2 = AB2 + BD2

  ⇒            AD2 = AB2 + x2 ...(1)
                 AE2 = AB2 + BE2

    = AB2 + (2x)2



2 = AB2 + 4x2 ...(2)
  and          AC2 = AB2 + BC2 = AB2 + (3x)2

                 AC2 = AB2 + 9x2

  Now    8 AE2 – 3 AC2 – 5 AD2 
    = 8 (AB2 + 4x2) – 3
 (AB2 + 9x2) – 5 (AB2 + x2)
  = 28AB 232x+ 23AB− 227x− 25AB− 25x−

  = 0
  ∴ 8 AE2 – 3 AC2 – 5 AD2 = 0
  8 AE2 = 3 AC2 + 5 AD2. Hence it is proved.

44. (a)
x –5 –4 –3 –2 –1 0 1 2 3 4
x2 25 16 9 4 1 0 1 4 9 16

–5x 25 20 15 10 5 0 –5 –10 –15 –20
–6 –6 –6 –6 –6 –6 –6 –6 –6 –6 –6
y =  

x2 + 5x – 6
44 30 18 8 0 –6 –10 –12 –12 –10

 Draw the parabola using the points (–5, 44),  
(–4, 30), (–3, 18), (–2, 8), (–1,10), (0, –6),  
(1, –10), (2, –12), (3, –12), (4, –10)

0 1

−10

−12

−6

−4

−2

−1

2

2

−8

−2−3−4−5−6−7

4

3

6

4

8

5

10

12

14

16

18

20

22

24

26

28

30

36

38

40

42

44

34

32

  6 7

x′ x

y

y′

Scale :
x axis = 1 cm = 1 unit
y axis = 1 cm = 2 units

(−5, 44)

(−3, 18)

y =  8

(−4, 30)

(−2, 8) (7, 8)

(6, 8)

(3, −12)(2, −12)

(2, −10) (4, −10)

y 
= 

x2  –
 5

x 
– 

6

 To solve the equation x2 – 5x – 14 = 0, subtract 
x2 – 5x – 14 = 0 from y = x2 – 5x – 6.

   y = x2 – 5x – 6
   0 = x2 – 5x – 14
        (–)  (+)       (+)

   y =                8      is a straight 
 line parallel to x axis.

 The co-ordinates of the points of intersection of 
the line and the parabola forms the solution set 
for the equation x2 – 5x – 14 = 0.  ∴ Solution 
{–2, 7}

 (b) Let the speed of boat in still water be ‘v’

 ∴ speed = distance
time

 Þ    time = distance
speed

 ∴ 36
4v -

 – 36
4v +

 = 
96
60

=  
8
5

 ( 1.6 hrs =  
96
60

)

 Þ    36(v + 4) – 36(v – 4) = 
8
5

(v – 4) (v + 4)

 Þ 36v + 144 – 36v + 144 =  
8
5

(v2 – 4v + 4v – 16)

 Þ   288 =  
8
5

v2 – 128
5

 Þ 8v2  – 128 = 1440

 Þ    8v2  = 1568    Þ   v2  = 196      v = ± 14
 ∴ Speed of the boat = 14 km/hr.
  (∵ speed cannot be –ve)

ÉilfŸ

gFâ - I
1. (2) 2
2. (4) ïUgo¢ rh®ò

3. (1) 0
4. (1)  {(1, b), (1, c), (3, a), (4, b)} (4)
5. (3) – 120, 100
6. (4) GCD
7. (1) 1.4
8. (3) BD.CD = AD2

9. (3) 9
10. (2)   ïU g¡f§fŸ ïiz k‰W« ïU g¡f§fŸ 

ïiza‰wit.

11. (1) ruhrÇ

12. (4) 30 10 3,

13. (2) 11200p cm3

14. (2) 
7

10
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gFâ - II
15.     x = {0, 1, 2, 3, 4, 5}
    y = x + 3

   i.e. y = 

( )
( )
( )
( )
( )
( )

0 3 3
1 3 4
2 3 5
3 3 6
4 3 7
5 3 8

+ =
+ =
+ =
+ =
+ =
+ =































 Þ  y = {3, 4, 5, 6, 7, 8}
   R = {(x, y)}
    =  {(0, 3),(1, 4),(2, 5),(3, 

6),(4, 7), (5, 8)}
  ∴R ‹  kâ¥gf« = {0, 1, 2, 3, 4, 5}
   R ‹ å¢rf« = {3, 4, 5, 6, 7, 8}
16. f = {(–1, 3), (0, –1), (2, –9)}
 f (x) = ax + b   ...(1)
 MdJ Z -ÈUªJ Z -¡fhd xU neÇa rh®ò 

vÅš

    f (–1) = 3
   f (0) = –1
   f (2) = –9
   f (x) = ax + b
    f (–1) = –a + b = 3
   f (0) = b = –1
     –a – 1 = 3  [ b = –1 vd 2 š 

 ãuâÆl]
   –a = 4
   a = –4
   ∴ f (x) = – 4x – 1 [(1) ÈUªJ]
17. 3 Mš tF¡F« nghJ Ûâ 2-I¤ ju¡Toa Äif 

KG¡fŸ 

 ô¡Ëo‹ tF¤jš Jiz¤ nj‰w¤â‹ go

  a = bq + r, 0 £ r < b.
 ∴ a = 3q + 2, ï§F 0 £ q
 vdnt njitahd Äif KG¡fŸ

 2, 5, 8, 11 ..........

18. an = 
n X® ïu£il v© n U N

n X® x‰iw v© n U N

n
n
n
n

2

2

1
3

2 1

-
+

+

ì

í
ïï

î
ï
ï

;

;

 

 

 a8 = n
n

2 1
3

−
+

 = 8 1
8 3

2 −
+

 = 64 1
11

−  = 63
11

 a15 = n
n

2

2 1+
 = 15

2 15 1

2

× +
 = 225

30 1+
 = 225

31

19.   f(x) = a2 + 4a – 12  = (a + 6)(a – 2)
  g(x) = a2 – 5a + 6  = (a – 3)(a – 2)
  Û.bgh.t =  (a – 2), 
  Û.bgh.k =  (a – 2)(a – 3)(a + 6)

  Û.bgh.k =  f(x) × g(x)
Û. bgh. t

               = ( )( ) ( )( )
( )

a b a a a
a

+ − × − −
−

2 3 2
2

  
             

= (a – 2) (a – 3)(a + 6)           F¿¥ò:

6

–3 –2
  Û.bgh.k  = (a – 3)(a2 + 4a – 12)

20. 
121
81

8 8 8

4 12 4
( ) ( ) ( )

( ) ( ) ( )
a b x y b c
b c a b b c

+ + −
− − −

    = 11

9

4 4 4

2 6 2

( ) ( ) ( )

( ) ( ) ( )

a b x y b c

b c a b b c

+ + −

− − −

    = 
11
9

4 4

6
( ) ( )

( )
a b x y

a b
+ +

−

21. AD
DB

= 3
4

 vÅš, AC = 15 br.Û, DE || BC, 

É»j¢rk nj‰w¤â‹go

   
AD
AB

 = 
AE
AC  

B C

E

?

A

3 15 b
r
.ÛD

4
       

3
7

 = 
AE
15

   7 AE = 3 × 15

      AE = 45
7

 = 6.43 br.Û.

22. ãjhfu° nj‰w¤ij¥ ga‹gL¤â

   AC2 =  AB2 + BC2

    =  (18)2 + (24)2

    =  324 + 576 = 900
    AC = 900  = 30 Û
 ∴ bjhl¡f ÃiyÆÈUªJ mt® ïU¡F« 

bjhiyî = 30 Û.

F¿¥ò:

–12

   6 –2

18 Û

24
 Û

A B

C



  

1

1 2 3 4 50

−1

−1

2

−2

−3

−4

−5

−2−3−4−5

3

4

5

6

x′ x

y

y′

(1, −1)

B(−3, −5)

A(−4, 6)

  

A B C−( ) − −( ) −( )
↓ ↓ ↓

( ) ( ) ( )

4 6 3 5 1 1

1 1 2 2 3 3

, , , , ,

, , ,x y x y x y

   ∴ ∆ABC ‹ gu¥ò =

 
1
2 1 2 2 3 3 1 2 1 3 2 1 3( ) ( )x y x y x y x y x y x y+ + − + +[ ]

 rJu myFfŸ

  = 
1
2

4 5 3 1 1 6

3 6 1 5 4 1

− × −( ) + − × −( ) + ×( )( )
− − ×( ) + × −( ) + − × −( )( )













  
= 

1
2

20 3 6 18 5 4+ +( ) − − − +( )[ ]
  

= 
1
2

29 19− −( )[ ]  = 1
2

29 19+[ ]  = 
1
2

48×

  = 24 rJu myFfŸ.

24.  x
a

y
b

+  = 1

Sol.   Þ  
x y
4 6
+
-

 = 1

Sol.   Þ  
3 2

12
1x y-

= = 1

Sol.   Þ  3x –2y  = 12

Sol.   Þ  3x – 2y – 12 = 0

25. L.H.S = cos
sin

sin
cos

θ
θ

θ
θ

+  F¿¥ò : 1 + tan2θ = sec2θ
tan2θ = sec2θ – 1

 
=

cos sin
sin cos

2 2θ θ
θ θ
+

 = 
1

sin cosθ θ
 

=
1 1

cos sinθ θ
⋅   =  secθ cosecθ = R.H.S

26.    r
r
1

2

4
7

=

  \ ïu©L nfhs§fË‹ fd msîfË‹ 

É»j§fŸ 

  = 

4
3
4
3

1
3

2
3

p

p

r

r
 = 

4
3

4

4
3

3

3× ×

× ×

p

p
 = 

64
343

  \ V1 : V2 =  64 : 343

27.   å¢R R = L – S.

  å¢á‹ bfG = 
L S
L S

−
+

  L – Û¥bgU kâ¥ò, S – Û¢áW kâ¥ò

 63, 89, 98, 125, 79, 108, 117, 68.
  ï§F Û¥bgU kâ¥ò L = 125
              Û¢áW Äâ¥ò S = 63
   ∴     R = L – S = 125 – 63 = 62

  å¢R¡ bfG (m) Fzf« = 
L S
L S

−
+

                                        = 
125 63
125 63

−
+  

= 
62

188
 = 0.33

28.   P(A) = 
2
3

, P(B) = 
2
5

, P(A È B) = 
1
3

  P(A Ç B) = P(A) + P(B) – P(A È B)

                  = 
2
3

2
5

1
3

+ −
 
= 

10 6 5
15
+ −

 = 
11
15

gFâ - III
29.  (i) f : R → R
     f (x) = 2x + 1
   f (1) = 2(1) + 1 = 3
     f (2) = 2(2) + 1 = 5
   f (–1) = 2(–1) + 1 = –1
     f (0) = 2(0) + 1 = 1
 ïJ xU ïUòw¢ rh®ò. \ R-‹ bt›ntW 

cW¥òfS¡F Jiz kâ¥gf¤âš bt›ntW 

ÃHš cU¡fŸ cŸsd. Jiz kâ¥gf¤âš 

cŸs x›bthU cW¥ã‰F« K‹ cU cŸsJ.

 (ii) f : R → R; f (x) = 3 – 4x2

     f (1) = 3 – 4(12) = 3 – 4 = –1
     f (2) = 3 – 4(22) = 3 – 16 = –13
   f (–1) = 3 – 4(–1)2 = 3 – 4 = –1
 x‹W¡bfh‹W ïšyhjjhš ïUòw¢ rh®ò 

ïšiy.
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23. (1, –1), (–4, 6) k‰W« (–3, –5,)



30.     f(x) = 2x + 1
    g(x) = x2

    fog(x) = f(g(x)) = f(x2) = 2x2 + 1 
    gof(x) = g(f(x)) = g(2x + 1) = (2x 

+ 1)2

     = 4x2 + 4x + 1
 fog -Æ‹ å¢rf«

    {y/y = 2x2 + 1, x ∈ N}
  gof -‹ å¢rf«

   {y / y = (2x + 1)2, x ∈ N}

31.   32, 60 -‹ Û.bgh.t it¡ fhz ô¡Ëo‹ 

tF¤jš tÊKiwia¥ ga‹gL¤j

   60 = 32 ´ 1 + 28 ..(i)
   ï§F Ûâ 28 ¹ 0.
  Û©L« ô¡Ëo‹ tF¤jš tÊKiwia¥ 

ga‹gL¤j

   32 = 28 ´ 1 + 4 ..(ii)
   ï§F Ûâ 4 ¹ 0.
  Û©L« ô¡Ëo‹ tF¤jš tÊKiwia¥ 

ga‹gL¤j

   28 = 4 ´ 7 + 0 ...(iii)
   ï§F Ûâ 0
  vdnt  32, 60 -‹ Û.bgh.t 4 MF«.
 (ii) -ÈUªJ eh« bgWtJ

   32 = 28 ´ 1 + 4
 ⇒  4 = 32 – 28 ´ 1
 ⇒  4 = 32 – (60 – 32 ´ 1) ´ 1
 ⇒  4 = 32 – 60 + 32
 ⇒  4 = 32 ´ 2 + (–1) ´ 60
  \  x = 2 k‰W« y = –1

32.   A.P = 9, 15, 21, 27,..., 183
  xU T£L¤ bjhlÇ‹ cW¥òfË‹ v©Â¡if

   n = l a
d
− +1

   a = 9, l = 183, d = 15 – 9 = 6

  \  n = 183 9
6

1− +

          
= 174

6
1+

          = 29 + 1 = 30
  \ cW¥òfË‹ v©Â¡if = 30.
 eL cW¥ò = 15 k‰W«16 -tJ cW¥òfŸ

  \  t15 = a + (n – 1)d 
    = 9 + 14 × 6
           = 9 + 84
           = 93
      t16 = a + 15d
     = 9 + 15 ´ 6
           = 9 + 90
           = 99
   \ eL cW¥òfŸ = 93, 99.

33. f(x) = 12(x4 – x3)

       g(x)  = 8(x4 – 3x3 + 2x2)
   Û.bgh.k  = 24x3 (x – 1)(x – 2)

  Û. bgh.t  = 
f(x) × g(x)
Û. bgh. k

  = 12 8 3 2
24 1 2

4 3 4 3 2

3
( ) ( )

( )( )
x x x x x

x x x
− × − +

− −

  = 4 1 3 2
1 2

3 2 2

3
x x x x x

x x x
( ) ( )

( )( )
− − +

− −

  = 
4 2 1

2

2x x x
x

( )( )
( )

− −
−  = 4x2(x – 1)

34. 9x2 – 12x + 4 = 0 ÷ 9

  
9

9
12
9

4
9

2x x− +  = 0

  x2 – 
4
3

x  = −4
9

 a = 1, b = -
4
3

   x2 – 
4
3

2
3

2

x + −



  = − + −





4
9

2
3

2

   x −





2
3

2

 = 
− +4
9

4
9

 = 0

         
x − 2

3  
=  0, x − 2

3  
= 0

                x = 
2
3

2
3

,

35. gl¤âš PQ || BC, PR ||CD.

(i)  DADCÆš, BPT _y« 
AR
AD

 = 
AP
AC

 (BPT 

mo¥gil É»j¢rk nj‰w«) ...(1)

  DACB Æš, BPT _y« 
AP
AC

 =  
AQ
AB

 ...(2) 

F¿¥ò:

−




b
a2

2

 =
 

−





2
3

2

     

− 4
3
2


 



 = 
− 4

6

2

3







2



   
AR
AD

 =  
AP
AC

 =  
AQ
AB

 

  ⇒  
AR
AD

 =  
AQ
AB

  vdnt Ã%ã¡f¥g£lJ.

(ii) DABC -š, 
QB
AQ  =  

PC
AP

 (BPT _y«) ...(1)

  DACD -š, 
PC
AP

 =  
DR
AR

 (BPT _y«). ...(2)

 (1), (2) ÈUªJ.

   

QB
AQ  =  

PC
AP

=  
DR
AR

   \ 
QB
AQ  =  

DR
AR  

 vdnt Ã%ã¡f¥g£lJ.

36. DOPT -š,  OP = r = 5br.Û

   OT = 13br.Û

   PT = 12 br.Û

   DOPA š, OA2 = OP2 + AP2 ...(1)
   DOAE š, OA2 = OE2 + AE2 ...(2)
 (1) k‰W« (2) I rkk¥gL¤j,
   OP2 + AP2 = OE2 + AE2  

 (OP = OE = r)
 \ AP = AE
 mij¥nghynt  BQ = EB
   ∆AET Æš, AT2 = AE2 + ET2

 \  ET2 = AT2 – AE2 
    = (AT + AE) (AT – AE)
  \  ET2 =  (AT + AP) (AT – AE) 

 ( AE = AP)
 \  8 × 8 = 12 × (AT – AE)

 \  (AT – AE) = 
64
12

16
3

=  ...(3)

   AT + AE = AT + AP = PT = 12 ...(4)
 (3) k‰W« (4) I¡ T£l,

   2AT = 
16
3

 + 12

   AT = 
8
3

18
3

+  = 
26
3

   AE = AT – AE

C

D

A

Q
B

R

P

    = 
26
3

16
3

−  = 
10
3

 mij¥nghynt  EB =  
10
3

 \   AB = AE + EB = 
20
3

 br.Û.

37.  A (–2, 6) k‰W« B (4, 8) v‹w òŸËfis¢ 

nr®¡F« 

  AB nfh£o‹ rhŒî =
8 6

4 2
-

- -( )  = 
2
6  = 

1
3

 C(8, 12) k‰W« D(x, 24) òŸËfis¡ nr®¡F« 

nfh£o‹ rhŒî

   CD (m2) = 
24 12

8
-
-x

 = 
12

8x -
 AB ^r CD ⇒ m1 × m2 = –1
 

⇒  
1
3

12
8

1
4

×
−

= −
x  = –1

 ⇒  4 = –1 × (x – 8)
 ⇒ 4 = 8 – x
 ⇒  x = 8 – 4 ⇒ x = 4

38. 

AE C

D

A

h

r

5 Û 7 Û
30º 45º

 DABCÆš, tan 45° = h r
r

+
+

=
7

1

 h r r+ = + 7 = h r r+ = + 7
⇒  h = 7Û

 ∆ EDCÆš, tan 30° = =
+ +

=
r

r5 7
1
3

 3 12r r= + = 12 + r
 \ 0.732r = 12
 r = 16.39 Û

39. 

B

A

C D

18
00

 Û

30º60º

30º60º
x d

 gl¤âš,

   tan C = tan 60° =  3   ... (1)
   tan D = tan 30° = 

1
3

 ... (2)

32  9-20   (1), (2) ÈUªJ »il¥gJ



 (1), (2) ÈUªJ, tan 60°= 3 ,

   
1800

x
 = 3

   3 x = 1800

   x = 1800 3
3 3
´
´

 = 1800 3
3

 

    = 600 3  ...(3)

   tan 30° =  
1
3

 = 
1800
d x+

   d + x = 1800 3
   d + 600 3  = 1800 3

   d = 1800 3  – 600 3  
   = 1200 3

 ïUglFfS¡F☻ïil¥g£l öu« = 1200 3 Û 

    = 2078 .4 Û
40. T«ã‹ mo¥gu¥ò = πr2 rJu myFfŸ

    πr2 = 4 × 22 br.Û2 

19 br.Û

    r2 = 88 × 
7
22  =

616
22

= 28 br.Û2

    l = 19 br.Û  
F¿¥ò :

  18.2
          1 33300
  1
  28 × 8 233
  224
362 × 2    900
     724
  17600

    h = l r2 2− = 19 282 −

     = 361 28−  = 333
     = 18.25 br.Û

41. 
x d = x – x– d 2
2 –11 121
4 –9 81
6 –7 49
8 –5 25
10 –3 9
12 –1 1
14 1 1
16 3 9
18 5 25
20 7 49
22 9 81
24 11 121
156 572

  
x– = 

Sx
n

 = 13

  σ =
 Sd

n

2

 =
 572

12 = 47 66.  @ 6.9

42. bkh¤j k¡fŸ bjhif           n(S) = 8000
  50 taâ‰F nk‰g£lt®fŸ A; n(A) = 1300

  bg©fŸ B; n(B) = 3000
   50 taâ‰F nk‰g£lt®fŸ = 30% = 

30
100

 × 3000

  Þ 
30

100
× 3000  = 900.

   n(A Ç B)  = 900

 
∴   P(A) = n

n
( )
( )
A
S  = 

1300
8000

, P(B) = 
3000
8000

,

   P(A Ç B)  = 
900

8000
  ∴ P(A È B)  = P(A) + P(B) – P(A Ç B)

    = 
1300
8000

3000
8000

900
8000

+ −

     = 
34 0 0
80 0 0 = 

17
40

 =0.425

gFâ - IV

43. (a) tiuKiw:
  go (1)  PQ  =  4.5 br.Û v‹w nfh£L¤J©il 

tiuf.

  go (2)  òŸË P, tÊna ÐQPE = 35º  vd 

ïU¡F« go PE tiuf.
  go (3)  òŸË P tÊna ÐEPF = 90º vd 

ïU¡F«go PF tiuf.

  go (4)  PQ-¡F tiua¥gL« ika¡ F¤J¡ 

nfhL PF I O ÉY« PQ it G ÆY« 

rªâ¡»wJ.
 go (5)  O ikakhfî«, OP I Mukhfî« 

bfh©L xU t£l« tiuf.

  go (6)  G ÆÈUªJ 6 br.Û MuKŸs 

Éšfis t£l¤âš bt£LkhW tiuf. 

mit bt£L« òŸËfis R k‰W« S 
vd¡ F¿¡fî«..

  go (7) PR k‰W« RQ I ïiz¡fî«

  go (8)  DPQR njitahd K¡nfhz« 

MF«

P Q

E

R

G

F
S

O

60o
4.5 br.Û

P Q

R

cjÉ¥gl«

35
°

4.5 br.Û

3.
4 

b
r
.Û



 (b)  D k‰W« E v‹gd BC ia _‹W rk 

ghf§fshf¥ ãÇ¡»‹wd,
        BD = DE = CE = x v‹f

  ãwF BE = 2x k‰W« BC = 3x
  br§nfhz K¡nfhz« ABD, ABE k‰W« 

ABCÆš  (ãjhfu° nj‰w¤â‹ go)
   e«Äl« AD2 = AB2 + BD2

  ⇒            AD2 = AB2 + x2 ...(1)
                 AE2 = AB2 + BE2

    = AB2 + (2x)2

  ⇒            AE2 = AB2 + 4x2 ...(2)
  k‰W«          AC2 = AB2 + BC2 = AB2 + (3x)2

                 AC2 = AB2 + 9x2

      8 AE2 – 3 AC2 – 5 AD2 = 8 (AB2 + 4x2) – 3
 (AB2 + 9x2) – 5 (AB2 + x2)
  = 28AB 232x+ 23AB− 227x− 25AB− 25x−
  = 0
  ∴ 8 AE2 – 3 AC2 – 5 AD2 = 0
  8 AE2 = 3 AC2 + 5 AD2. vdnt Ã%ã¡f¥g£lJ

44. (a) OP = OQ = 4 vd bfhL¡f¥g£LŸsJ

             O¢P = O¢Q = 3
P

Q

R
O

O′

3

34

4

  OO¢ v‹gJ PQ v‹w ehÂ‹ ika¡ F¤J¡nfhL

 R v‹gJ PQ k‰W« OO¢ bt£o¡ bfhŸS« 

òŸË.
  PR = QR = x k‰W« OR = y v‹f

  ∆OPO¢ š, OP2 + O¢P2  = (OO¢)2 ⇒ OO¢ 

     = 4 32 2+  = 5
  OR = y ⇒ OR = 5 – y
 ∆OPR š, PR2 + OR2  = OP2 ⇒ x2 + y2 = 42 ...(1)
  ∆O¢PR š, PR2 + O¢R2 = O¢P2 ⇒ x2 + (5 – y)2 

    = 9 ...(2)
  (1)–(2) ⇒   y2 – (25 + y2– 10y)  = 16 – 9
              ⇒     y2 – 25 – y2 + 10y  = 7
              ⇒ 10y = 25 + 7 ⇒ 10y  = 32

              ⇒                               y  = 3.2

  y = 3.2 vd (1)-š ãuâÆl x = 4 3 22 2− .

     x = 2.4

  PQ = 2x ⇒ PQ = 4.8 br.Û

A

B D E C

(b) go 1: y = x2 – 5x – 6 v‹w rk‹gh£o‹ 

kâ¥òfis m£ltiz¥gL¤Jf.

x –5 –4 –3 –2 –1 0 1 2 3 4
x2 25 16 9 4 1 0 1 4 9 16

–5x 25 20 15 10 5 0 –5 –10 –15 –20
–6 –6 –6 –6 –6 –6 –6 –6 –6 –6 –6

y = x2 + 
5x – 6

44 30 18 8 0 –6 –10 –12 –12 –10

  (–5, 44), (–4, 30), (–3, 18), (–2, 8), (–1, 0),  
(0, –6), (1, –10), (2, –12), (3, –12), (4, –10) 
M»a òŸËfis F¿¤J gutisa« tiuf.

0 1

−10

−12

−6

−4

−2

−1

2

2

−8

−2−3−4−5−6−7

4

3

6

4

8

5

10

12

14

16

18

20

22

24

26

28

30

36

38

40

42

44

34

32

  6 7

x′ x

y

y′

(−5, 44)

(−3, 18)

y =  8

(−4, 30)

(−2, 8) (7, 8)

(6, 8)

(3, −12)(2, −12)

(2, −10) (4, −10)

y 
= 

x2  –
 5

x 
– 

6

msî¤â£l« :
x m¢R: 1 br.Û = 1 myF
y m¢R: 1 br.Û = 2 myFfŸ

 go 2: x2 – 5x – 14 = 0 I¤ Ô®¡f, y = x2 – 5x – 6 
ÈUªJ x2 – 5x – 14 = 0 fÊ¡f nt©L«.

   y = x2 – 5x – 6
   0 = x2 – 5x – 14
        (–)  (+)       (+)

   y = 8  v‹gJ X® ne®¡nfhL 

X m¢á‰F ïizahdJ.

 go 3: y = x2 – 5x – 6  v‹w gutisa«  

y = 8 v‹w ne®¡nfh£il bt£L« òŸËfŸ  

(–2, 8) k‰W« (7, 8)

 go 4:  ï¥òŸËfŸ x - Ma¤bjhiyîfŸ – 
2 k‰W« 7 MF«. vdnt rk‹ghL   
x2 – 5x – 14 = 0 ‹ Ô®îfŸ –2 k‰W« 7 

MF«.




