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Part - III

Ye]fU / MATHEMATICS

(ospLtU, CUYæ}xV nLxLÍqeU / Malayalam & English Versions)

yop kq]i] : 2½ oe]¨P¡ ] [ kqoLvi] oL¡ V̈V : 100
Time Allowed : 2½ Hours ] [Maximum Marks : 100

j]¡SÇw°¥ : (1) S\Lh|¨asLô]Rs A\ÿa]pORa YOej]svLqU kq]SwLi]¨OW.
IRÍË]sOU SkLqLpÜWtORºË]¤ DaRj SzL¥ yPÕ¡RRvyRr
Ar]p]¨OW.

(2) IuOfOvLjOU Aa]vqp]aOvLjOU WrOSÕL j}sSpL j]r¾]sOç
ox]oLNfU DkSpLY]¨OW . \]Nf°¥ vqàOvL¢ Rk¢y]¤
DkSpLY]¨LU.

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.

WOr]ÕV : CT S\Lh|SkÕr]jV jLsV v]nLY°¥ DºV.
Note : This question paper contains four sections.

Rr^]ð¡ jUm¡
Register Number

v]nLYU & I / SECTION - I

(oL¡ V̈V : 15) / (Marks : 15)

WOr]ÕVV : (i) IsæL 15 S\Lh|°¥¨OU D¾qRouOfOW. 15x1=15

(ii) fÐ]q]¨OÐ jLRs¹¾]¤ j]ÐOU wq]pLp D¾qU RfRqR´aO¾V
AjOSpL^|oLp D¾q¾]R£ KLkVx¢ SWLcOU Af]R£ D¾qvOU
IuOfOW.

Note : (i) Answer all the 15 questions.

(ii) Choose the correct answer from the given four alternatives and write the
option code and the corresponding answer.
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1. f (x)=x2+5 IË]¤  f (−4)=

(a) 26 (b) 21 (c) 20 (d) −20

If f (x)=x2+5, then f (−4)=

(a) 26 (b) 21 (c) 20 (d) −20

2. k+2, 4k−6, 3k−2 IÐ]v KqO A.P. &p]Rs AaO¾aO¾Oç oPÐV kh°tLeV.
IË]¤, k &pORa oPs|U :

(a) 2 (b) 3 (c) 4 (d) 5

If k+2, 4k−6, 3k−2 are the three consecutive terms of an A.P., then the value of k is :

(a) 2 (b) 3 (c) 4 (d) 5

3. KqO G.P &p]Rs Bh|R¾ jLsV fOa¡\ÿpLpOç kh°tORa YOejlsU 256, RkLfO
AjOkLfU 4, Bh|khU ijvOoLReË]¤ oPÐLUkhU :

(a) 8 (b)
1

16
(c)

1

32
(d) 16

If the product of the first four consecutive terms of a G.P. is 256 and if the common
ratio is 4 and the first term is positive, then its 3rd term is :

(a) 8 (b)
1

16
(c)

1

32
(d) 16

4. x2−2x+7 &Rj x+4 RWLºVV zq]¨OSÒL¥ w]xVVaU :

(a) 28 (b) 29 (c) 30 (d) 31

The remainder when x2−2x+7 is divided by x+4 is :

(a) 28 (b) 29 (c) 30 (d) 31

5. x2−bx+c=0,  x2+bx−a=0 IÐ]vpORa RkLfOvLp oPs|U :

(a)
c  a

2b

+

(b)
c  a

2b

−

(c)
c  b

2a

+

(d)
a  b

2c

+

The common root of the equations x2−bx+c=0 and x2+bx−a=0 is :

(a)
c  a

2b

+

(b)
c  a

2b

−

(c)
c  b

2a

+

(d)
a  b

2c

+
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6.
7 2

A  
1 3

 
 
 
= , 

1 0
A  B  

2 4

 
 
 

−

+ =
−

 IË]¤ B=

(a)
1 0

0 1

 
 
 

(b)
6 2

3 1

 
 
 −

(c)
8 2

1 7

 
 
 

− −

−
(d)

8 2

1 7

 
 
 −

If 
7 2

A  
1 3

 
 
 
=  and 

1 0
A  B  

2 4

 
 
 

−

+ =
−

, then the matrix B=

(a)
1 0

0 1

 
 
 

(b)
6 2

3 1

 
 
 −

(c)
8 2

1 7

 
 
 

− −

−
(d)

8 2

1 7

 
 
 −

7. (−2, 6),  (4, 8) IÐ} m]ÎO¨Rt SpL^]Õ]¨OÐ Sj¡SqXpV¨V sUmoLp
Sj¡SqXpORa \LpVVvVV :

(a)
1

3
(b) 3 (c) −3 (d)

1

3
− 

Slope of the straight line which is perpendicular to the straight line joining the points
(−2, 6) and (4, 8) is equal to :

(a)
1

3
(b) 3 (c) −3 (d)

1

3
− 

8. (2, 5), (4, 6), (a, a) IÐ} m]ÎO¨¥ yoSqX}poLReË]¤ ‘a’ &pORa oPs|U :

(a) −8 (b) 4 (c) −4 (d) 8

If the points (2, 5), (4, 6) and (a, a) are collinear, then the value of ‘a’ is equal to :

(a) −8 (b) 4 (c) −4 (d) 8

9. qºVV yhQwNf]SWLe°tORa \OãtvOW¥ pgLNWoU 24 Ry.o}, 18 Ry.o} BWOÐO.
Bh| Nf]SWLe¾]R£ KqO vwU 8 Ry.o} IË]¤ oSã Nf]SWLe¾]R£ yoLjvwU :

(a) 4 Ry.o} (b) 3 Ry.o} (c) 9 Ry.o} (d) 6 Ry.o}

The perimeters of two similar triangles are 24 cm and 18 cm respectively.  If one side of
the first triangle is 8 cm, then the corresponding side of the other triangle is :

(a) 4 cm (b) 3 cm (c) 9 cm (d) 6 cm
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10. ∠B=908 &p]¤ yoSWLeOç KqO  ∆ABC&p]¤ BD⊥AC BWOÐO.  BD=8 Ry.o},
AD=4 Ry.o} IË]¤ CD =

(a) 24 Ry.o} (b) 16 Ry.o} (c) 32 Ry.o} (d) 8 Ry.o}

∆ABC is a right angled triangle where ∠B=908 and BD⊥AC.  If BD=8 cm, AD=4 cm,
then CD is :

(a) 24  cm (b) 16 cm (c) 32 cm (d) 8 cm

11. yo}k¾Oç \]Nf¾]¤ ∠ABC=

(a) 458 (b) 308 (c) 608 (d) 508

In the adjoining figure ∠ABC=

(a) 458 (b) 308 (c) 608 (d) 508

12. 9 tan2θ−9 sec2θ=

(a) 1 (b) 0 (c) 9 (d) −9

9 tan2θ−9 sec2θ=

(a) 1 (b) 0 (c) 9 (d) −9
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13. KqO SYLt¾]R£ Nkfs v]yVf}¡¹U 100 π \.Ry.o} IË]¤ Af]R£ v|LyL¡ÈU :

(a) 25 Ry.o} (b) 100 Ry.o} (c) 5 Ry.o} (d) 10 Ry.o}

If the surface area of a sphere is 100 π cm2, then its radius is equal to :

(a) 25 cm (b) 100 cm (c) 5 cm (d) 10 cm

14. SwXq]¨RÕŸ v]vq¾]R£ S.D 2 2  BWOÐO. KLSqL oPs|S¾pOU 3 RWLºV
YOe]\ÿL¤ kOf]p v]vq¾]R£ S.D :

(a) 12 (b) 4 2 (c) 6 2 (d) 9 2

Standard deviation of a collection of a data is 2 2 .  If each value is multiplied by 3,
then the standard deviation of the new data is :

(a) 12 (b) 4 2 (c) 6 2 (d) 9 2

15. 52  WL¡cOW¥ Aa°]p KqO RWŸ]¤ j]ÐOU pLhQé]WoLp] KqO WL¡cVV IaO¨OÐO.
AfV KqO JSyL, KqO W]S‚L AsæLf]q]¨OÐf]jOç yUnLv|f :

(a)
2

13
(b)

11

13
(c)

4

13
(d)

8

13

A card is drawn from a pack of 52 cards at random.  The probability of getting neither
an ace nor a king card is :

(a)
2

13
(b)

11

13
(c)

4

13
(d)

8

13
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v]nLYU & II / SECTION - II

(oL¡ V̈V : 20) / (Marks : 20)

WOr]ÕV : (i) 10 S\Lh|°¥¨V D¾qRouOfOW. 10x2=20

(ii) 30&LoR¾ S\Lh|U j]¡mÌoLpOU IuOfeU. Bh|R¾ 14

S\Lh|°t]¤ j]ÐOU JRfË]sOU 9 S\Lh|°¥ RfRqR´aO¨OW.

Note : (i) Answer 10 questions.

(ii) Question number 30 is compulsory.  Select any 9 questions from the first
14 questions.

16. A={1, 2, 3, 4, 5}, B={3, 4, 5, 6}, C={5, 6, 7, 8} IÐ} Ye°t]¤ A ∪ (B ∪ C)=(A ∪ B) ∪ C

IÐORft]p]¨OW.

Given, A={1, 2, 3, 4, 5}, B={3, 4, 5, 6} and C={5, 6, 7, 8}, show that
A ∪ (B ∪ C)=(A ∪ B) ∪ C.

17. fLRuR¨LaO¾]ŸOç kŸ]W A={5, 6, 8, 10} &¤ j]ÐOU B={19, 15, 9, 11} &p]SspVV̈ Oç
lsjU f  (x)=2x−1 IÐV j]¡vÿ\]¨OÐO. IË]¤  a, b &pORa JRfsæLU
oPs|°¥¨LeVV CRfLqO v¦ v¦ lsjoLWOÐfVV ?

x 5 6 8 10

f (x ) a 11 b 19

The following table represents a function from A={5, 6, 8, 10} to B={19, 15, 9, 11}
where f (x)=2x−1.  Find the values of a and b.

x 5 6 8 10

f (x ) a 11 b 19

18.
2

7
− , m, 

7
(m  2)

2
− +  IÐ]v nPo]f]Sèe] (G.P.) p]sLeVV IË]¤ m &R£ oPs|°¥

WLeOW.

If 
2

7
− , m, 

7
(m  2)

2
− +  are in G.P., find the values of m.
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19. SsLkj q}f]p]¤ D¾qU WºOk]a]¨OW : 13x+11y=70, 11x+13y=74.

Solve by elimination method : 13x+11y=70, 11x+13y=74.

20. sZPWq]¨OW : 
2

2

6   9

3   12

x x

x x

+

−

Simplify : 
2

2

6   9

3   12

x x

x x

+

−

21. fLRu RWLaO¾v aij=2i−j AUY°tLp]ŸOç A=[aij] IÐ 2×2 oLNa]WVyV
j]¡Ú]¨OW.

Construct a 2×2 matrix A=[aij] whose elements are given by aij=2i−j.

22.
3 2

A  
5 1

 
 
 
= , 

8 1
B  

4 3

 
 
 

−

= , IË]¤ C=2A+B  WLeOW.

Let 
3 2

A  
5 1

 
 
 
=  and 

8 1
B  

4 3

 
 
 

−

= .  Find the matrix C, if C=2A+B.

23. (−3, 5),  (4, −9) IÐ} m]ÎO¨Rt SpL^]Õ]¨OÐ SqXLX¼R¾ 1 : 6 IÐ
AUwmÌ¾]¤ BÍqoLp] v]n^]¨OÐ m]ÎO WLeOW.

Find the coordinates of the point which divides the line segment joining (−3, 5) and
(4, −9) in the ratio 1 : 6 internally.

24. ""IsæL 'a' &àOU m]ÎO¨¥ (0, a), a > 0  x- Aƒ¾]¤ ò]f]R\áOÐO'' IÐ
NkñLvjpORa kqoL¡g]Wf~R¾ j|Lp}Wq]¨OW.

“The points (0, a), a > 0 lie on x-axis for all a”.  Justify the truthness of the statement.

25. ∆PQR ¤ A, B IÐfVV  PQ , PR IÐ} vw°t]Rs m]ÎO¨¥ WPaLRf AB??QR.

AB = 3 Ry.o}, PB = 2 Ry.o}, PR = 6 Ry.o} IË]¤ QR &R£ j}tU WLeOW.

In ∆PQR, AB??QR.  If AB is 3 cm, PB is 2 cm and PR is 6 cm, then find the length of QR.
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26. KqO j]q}ƒW¢ KqO SYLkOq¾]R£ oOW¥ nLYR¾ 308 So¤S¨Le]¤

v}ƒ]¨OÐO. ApL¥ SYLkOq¾]¤ j]ÐOU  30 3  o}. AWRspLeV. frj]qÕ]¤
j]ÐOU 1.5  o}. Dpq¾]¤ j]ÐVV ApL¥ v}ƒ]¨OÐO IË]¤ SYLkOq¾]R£ DpqU
WLeOW.
The angle of elevation of the top of a tower as seen by an observer is 308.  The observer

is at a distance of 30 3m from the tower.  If the eye level of the observer is 1.5 m  above

the ground level, then find the height of the tower.

27. KqO vQ¾LWLq y]s]ºr]R£ BRW Dkq]fs v]yVVVf}¡¹U 1540 Ry.o}2. Af]R£
DpqU kLhv|LyL¡È¾]R£ 4 oa°LReË]¤ y]s]ºr]R£ DpqUWLeOW.
The total surface area of a solid right circular cylinder is 1540 cm2.  If the height is four
times the radius of the base, then find the height of the cylinder.

28. SwXq]¨RÕŸ v]vq¾]Rs JãvOU R\r]p oPs|U  12. Af]R£ kq]yqU  59.
SwXq]¨RÕŸ v]vq¾]Rs JãvOU vs]p oPs|U WLeOW.
The smallest value of a collection of data is 12 and the range is 59.  Find the largest
value of the collection of data.

29. KqO jLepU qºO NkLvw|U SaLô]aOÐO IË]¤ fLRu krpOÐv W]ŸOÐf]jOç
yUnLv|f :

(i) qºO fsW¥ (ii) WQf|oLp] KqO kPvVV
In tossing a fair coin twice, find the probability of getting :

(i) Two heads (ii) Exactly one tail

30. (a)  KqO SYLt¾]R£ v|LkVVfU 1
7241

7
 Zj Ry.o}.IÐL¤ Af]R£ v|LyL¡ÈU

WLeOW.  
 
 

22
  

7
π=  IÐVV IaO¨OW.

ARsæË]¤

(b) x=a secθ+b tanθ, y=a tanθ+b secθ IË]¤, x2−y2=a2−b2 IÐO WLeOW.

(a) If the volume of a solid sphere is 
1

7241
7
 cu. cm, then find its radius.  

22
Take   

7

 
 
 

π=

OR

(b) If x=a secθ+b tanθ and y=a tanθ+b secθ, then prove that x2−y2=a2−b2.
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v]nLYU & III / SECTION - III

(oL¡ V̈V : 45) / (Marks : 45)

WOr]ÕV : (i) 9 S\Lh|°¥¨V D¾qRouOfOW. 9x5=45

(ii) 45&LoR¾ S\Lh|U j]¡mÌoLpOU IuOfeU. Bh|R¾ 14

S\Lh|°t]¤ j]ÐOU JRfË]sOU 8 S\Lh|°¥ RfRqR´aO¨OW.

Note : (i) Answer 9 questions.

(ii) Question number 45 is compulsory.  Select any 8 questions from the
14 questions.

31. A={a, b, c, d, e, f, g, x, y, z}, B={1, 2, c, d, e},  C={d, e, f, g, 2, y} IÐL¤

A\(B ∪ C)=(A\B) ∩ (A\C) IÐf]Rj Rft]p]¨OW
Let A={a, b, c, d, e, f, g, x, y, z}, B={1, 2, c, d, e} and C={d, e, f, g, 2, y}.

Verify A\(B ∪ C)=(A\B) ∩ (A\C).

32. A={6, 9, 15, 18, 21}; B={1, 2, 4, 5, 6} WPaLRf  f : A → B IÐfV   3
( )  

3

x
f x
−

=  IÐVV

j]¡vÿ\]¨OÐO IË]¤ f &Rj :

(i) AÒapLt \]NfU

(ii) NWoS^Lc]WtORa YeU

(iii) kŸ]WLqPkU

(iv) NYLlVV IÐ} q}f]Wt]¤ yP\]Õ]¨OW.

Let A={6, 9, 15, 18, 21}; B={1, 2, 4, 5, 6} and f : A → B be defined by 
  3

( )  
3

x
f x
−

= .

Represent f by :

(i) an arrow diagram

(ii) a set of ordered pairs

(iii) a table

(iv) a graph

33. 12−22+32−42+..... IÐ Sèe]pORa Bh|R¾ 2n kh°tORa fOW WLeOW.
Find the sum of the first 2n terms of the series 12−22+32−42+.....

34. Sèe]WtORa Bh|R¾ n kh°tORa fOW WLeOW.   7+77+777+....

Find the sum of first n terms of the series 7+77+777+....
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35. KuO¨]sæL¾ Rvç¾]¤ KqO SmLŸ]R£ SvYf 15 W].o}/oe]¨P¡ BeV.
AqOv]p]¤ KuO ]̈jjOyq]\ÿV SmLŸV 30 W].o} SkLp]ŸVV 4 oe]̈ P¡  30 o]j]ã]¤ BqUn
òLj¾V  f]q]R\ÿ¾OÐO. AqOv]pORa SvYf WLeOW.

The speed of a boat in still water is 15 km/hr.  It goes 30 km upstream and return
downstream to the original point in 4 hrs. 30 minutes.  Find the speed of the stream.

36. 16x4−24x3+(a−1)x2+(b+1)x+49 KqO kP¡¹ v¡«RoË]¤,  a WPaLRf  b

oOfsLpvpORa oPs|U WLeOW.

Find the values of a and b if 16x4−24x3+(a−1)x2+(b+1)x+49 is a perfect square.

37.
5 2

A  
7 3

 
 
 
=  , 

2 1
B  

1 1

 
 
 

−

=
−

 IË]¤ (AB)T=BTAT IÐfVV wq]SjL¨OW.

If 
5 2

A  
7 3

 
 
 
=  and 

2 1
B  

1 1

 
 
 

−

=
−

 verify that (AB)T=BTAT.

38. (−4, −2), (−3, −5), (3, −2), (2, 3) IÐ} w}¡x°tOç \fO¡n^¾]R£ v]yVVf}¡¹U
WLeOW.

Find the area of the quadrilateral formed by the points (−4, −2), (−3, −5), (3, −2)
and (2, 3).

39. RRkfLRYLqyVV y]ÈLÍU NkñLv]\ÿVV Rft]p]¨OW.

State and prove Pythagoras theorem.

40. KqO RWŸ]a¾]jO oOWt]¤ KqO RWLa]¨ÒVV j]¤¨OÐO. frp]sOç KqO m]ÎOv]¤
j]ÐV RWLa]¨Ò]R£ oOW¥ nLY¾]R£pOU Aa]nLY¾]R£pOU So¤S¨LeOW¥
pgLNWoU, 608, 458 BWOÐO. RWLa]¨Ò]R£ DpqU 10 o}. IË]¤ RWŸ]a¾]R£

DpqU WLeOW.  ( )3  1.732=   IÐVV DkSpLY]¨OW.

A flag post stands on the top of a building.  From a point on the ground, the angles of
elevation of the top and bottom of the flag post are 608 and 458 respectively.  If the

height of the flag post is 10 m, find the height of the building.  ( )3  1.732=
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41. KqO vQ¾ñPk]WL k}b¾]R£ ANY \OãtvOW¥ 44 Ry.o}., 8.4 π Ry.o}.
IÐ]vpLeVV. Af]R£ BuU 14 Ry.o}. IË]¤ v|LkVVfU WLeOW.

The perimeter of the ends of a frustum of a cone are 44 cm and 8.4 π cm.  If the depth
is 14 cm, then find its volume.

42. h}¡Z\fOqZj]WLWQf]p]sOç KqO SsLz WŸpORa j}tU, AWsU, DpqU Cv

44 Ry.o}., 21 Ry.o}.,  12 Ry.o}. IÐ NWo¾]sLeV. CT WŸ DqO¨] KqO
ZjWPÒLp] qPkLÍqRÕaO¾OÐO. WPÒ]R£ DpqU   24 Ry.o}. BReË]¤
Af]R£ kLh¾]R£ v|LyU INfpLReÐVV WºOk]a]¨OW.

The length, breadth and height of a solid metallic cuboid are 44 cm, 21 cm and 12 cm
respectively.  It is melted and a solid cone is made out of it.  If the height of the cone is
24 cm, then find the diameter of its base.

43. 18, 20, 15, 12, 25 IÐ} v]vq°tORa v|f]pLj YOeLËU WLeOW.

Find the coefficient of variation of the following data.

18, 20, 15, 12, 25

44. KqO kW]a qºO NkLvw|U DqOŸOÐO. Bh|R¾ NkLvw|U DqOŸOSÒL¥ KqO CqŸ yUX|
W]ŸOÐf]jVV ARsæË]¤ qºO DqOŸs]sOU oOXyUX|WtORa fOW 8 W]ŸOÐf]jV Dç
yUnLv|f WLeOW.

If a die is rolled twice, find the probability of getting an even number in the first time or
a total of 8.

45. (a) 3x4+6x3−12x2−24x,  4x4+14x3+8x2−8x IÐ} mzO khv|U^W°tORa
D.yL.n WLeOW.

ARsæË]¤

(b) j]¡SÈwLË Aƒ°Rt A, B IÐ} m]ÎO¨t]¤ SMh]¨OÐfOU oÈ|m]ÎO
(3, 2) DU Bp Sj¡SqX A, B &pORa yo}WqeU WLeOW.

(a) Find the GCD of the following polynomials 3x4+6x3−12x2−24x and
4x4+14x3+8x2−8x.

OR

(b) A straight line cuts the coordinate axes at A and B.  If the mid point of AB is (3, 2),
then find the equation of AB.
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v]nLYU & IV / SECTION - IV

(oL¡ V̈V : 20) / (Marks : 20)

WOr]ÕV : qº]¤ j]ÐOU KLSqLÐV RfRqR´aO¾V qºV S\Lh|°¥¨OU
D¾qRouOfOW.

Note : Answer both the questions choosing either of the alternative.

46. (a) 6 Ry.o}. v|LyL¡ÈoOç KqO vQ¾¾]R£ SWNÎ¾]¤ j]ÐVV 10  Ry.o}
AWRspOç m]ÎOv]¤ j]ÐVV vQ¾¾]jVV qºVV yVVk¡wSqXW¥ vqpVV̈ OW.
yVVk¡wSqXWtORa j}t°¥ At¨OW.

ARsæË]¤

(b) AB=6 Ry.o}., ∠ABC=708, BC=5 Ry.o}., ∠ACD=308 IÐ} AtvOWtOç
\NW}p\fO¡nO^U ABCD j]¡Ú]¨OW.

(a) Draw the two tangents from a point which is 10 cm away from the centre of a
circle of radius 6 cm.  Also, measure the lengths of the tangents.

OR

(b) Construct a cyclic quadrilateral ABCD, given AB=6 cm, ∠ABC=708, BC=5 cm
and ∠ACD=308.

47. (a)  2x2+x−6=0 IÐ NYLlVV vq\ÿVV j]¡ÈLqeU R\áOW.

ARsæË]¤

(b) xy=20, x, y > 0 IÐf]R£ NYLlV vqpV¨OW. AfOkSpLY]\ÿ V x=5

BWOSÒL¥ y&pORa oPs|vOU  y=10 BWOSÒL¥, x&R£ oPs|vOU WLeOW.

(a) Solve graphically 2x2+x−6=0.

OR

(b) Draw the graph of xy=20, x, y > 0.  Use the graph to find y when x=5, and to
find x when y=10.

- o 0 o -

2x10=20


