Sample Paper-02
SUMMATIVE ASSESSMENT -1
Class - IX MATHEMATICS

Time allowed: 3 hours Maximum Marks: 90

General Instructions:

a) All questions are compulsory.

b) The question paper comprises of 31 questions divided into four sections A, B, C and D. You
are to attempt all the four sections.

c) Questions 1 to 4 in section A are one mark questions.

d) Questions 5 to 10 in section B are two marks questions.

e) Questions 11 to 20 in section C are three marks questions.

f) Questions 21 to 31 in section D are four marks questions.

g) There is no overall choice in the question paper. Use of calculators is not permitted.

Section A

1

1. Find the value of 23 x2 3.

3/2
Jx

3. Anangle is 14° more than its complement. Find its measure.

[SREN

2. Isx* + a polynomial? Justify your answer.

4. Where will the Point (—2, 0) lies?

Section B

1

5. Find the value of 1255.
1 . , 1
6. If x+—=4, then find the value of x +—-
X X

7. If‘m, n’ are lines in the same plane such that ‘p’ intersects m and n||m, show that ‘p’ intersects

‘n’ also.

8. In the given figure, ‘a’ is greater than ‘b’ by one-third of a right angle. Find the value of ‘a’ and ‘b’.

a4 b

rad LY
) Fd

9. InFig.4.11, ifx + y =w + z, then prove that AOB is a line.



10. Show that all the line segments drawn from a given point not on it, the perpendicular line
segment is the shortest.

Section C

11. Express 2.4178 in the from P
q

12. Rationalise: ;

T2
13. Show that 2x + 1 is a factor of polynomial 2x® —11x* —4x+1.
14. By actual division, find the quotient and remainder when 3x* —4x® —3x -1 is divided by x + 1.
15. What must be added to (x3 - 3% +4x—13) to obtain a polynomial which is exactly divisible by
(x=3)?
16.1If a point C lies between two points A and B such that AC = BC, then prove that AC = %AB.

Explain by drawing the figure.
17.In the figure, line AB and CD intersect at O and [0 BOC = 36°. Find O X, 0Y and OZ.

18. Prove that two lines which are parallel to the same line are parallel to one another.
19. The sum and difference of two angles of a triangle are 128° and 22° respectively. Find all the
angles of the triangle.
20.In the figure, prove that Ox=0A+ OB+ 0OC
A

Section D



7J'ﬁj_ﬁ:a ’ J5b
7-J5 7++5 11

W3 25 32
VI0+43 6+45 15+3/2

23. Factorise: 2x° —=3x* =17x+30

21. Find the values of a and b:

22. Simplify:

24.1f both (x - 2) and are factors of px* +5x+r,show thatp =r.

25. Check whether 7 +3xis a factor of 3x® + 7x.

3 3
26. Factorise: i(2X+5y)3 +(—5 y+§2) —(§Z+g Xj
27 3 4 4 3

27.State and prove RHS congruence criterion.

28.Show that EFGH is a ||gram and its area is half of the area of ||gram ABCD. IfE, F, G, H are
respectively the mid points of the sides AB, BC, CD and DA.

29.1f two parallel lines are intersected by a transversal, prove that the bisectors of the two pairs of
interior angles enclose a rectangle.

30. It is given that (JXYZ = 64°and XY is produced to point P. Draw a figure from the given information. If
ray YQ bisects ZYP . Find [JXYQand reflex JQYP.

31. A field is in the shape of a trapezium whose parallel sides are 50m and 15m. the non- parallel

sides are 20m and 25m. find the area of the trapezium.
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ANSWER KEY

4X3/2
Jx

=x*+4x

2 3 1
=X"+4x?* XX 2

3_1
2 2

=X’ +4x
An angle is 14° more than its complement. Find its measure.

On the negative part of the X- axis.
1
We know thata" = {‘/5, wherea> 0.

1
We conclude that125 can also be written as3/125=3/5x 5x 5

J125=J5x 5¢ 5= 5
1
Therefore the value of125 will be 5.

x+1:4
X
2
:>[X+l] =4
X
:>X2+iz+2x><1:16
X X
2 1
—x' = =16-2=14
X

2

;X—%%:14
X

Let if possible pand nbe non-intersecting lines
= plin
But n||m

Therefore, p||m



10.

11.

= pand Mare non intersecting lines
But it is given that pand mare intersecting lines.

So, our supposition is wrong.
Hence, pintersects N.
a+b=18C (linear pair)
a-b=30C (given)
Oa=105b=75
As sum of all the angles about a point is equal to 360°.
Therefore, x + y + z + w = 360°
= (x+y)+(z+w)=360°
Also, z+ w =x + y (Given)
s~ (x+y)+ (x+y)=360°
= 2x+ 2y = 360°
= 2(x+y)=360°
= (x+y)=180°
~ AOB is a straight line.
Given: let AB is a line and Ois a point outside it. OC is drawn perpendicular to AB.
To prove: OC is the shortest side for all the segments drawn from point Oto line AB.

Construction: take point Dand E on the line segment AB and join to O.

AN

Proof: In AODC,JOCD =90

[J JODC s acute angle.
— JOCD >[0DC
OD >O0OC (greater angle has greater side opposite to it)

Hence proved.

LetP =2.4178
q

P_5 4178178178
q



12.

13.

Multiplying by 10

102 = 24.178178
q

Multiplying by 1000

10,0002 = 1008 24.178178
q

10,0002 = 24178.178178
q

10000 - P = 24178.178178 24.178178
q q

9999P = 24154

q
p_24154
q 9999
1 ~ 1 x(ﬁ"‘\/é)"'\/_z
J7+3-2 7+/3-4/2 (ﬁ+J§)+J_2
J7+/3+4/2 _ V73442

:(\/7+\/§)2+(f2)2_(‘/7)2+(‘/§)2+251_ 2

_V7+B3+V2 7B+ 2_JT+4B+V2 421
“7+3+2/21-2 & 221 2(4+J?1) 4-421

_NT+a3r a2 W3 F V4

2(16- 29
_J7-3/3+ 4/2-V42_3/3-4/2+ V427
10 10

Let, p(x) =2x>-11x* - 4x+ land g(x)=2x+1

By factor theorem (2x + 1) will be a factor of p(x)if p(x) p(%lj =0
Now, p(X) = 2x% —11x% — 4+ 1

- A

=2 __1 —11><1'+ 4><_1+ :_]'_i1+ 21
8 4 2 4 4

-1-11+8+4 -1 12 (— ﬁ
= = = =0
4 4



As p(_?lj =0, therefore (2x + 1) is a factor of 2x* —11x* — 4+ 1

14.  Bylong division, we have

3x° = 7xr +7x-10
x+ 1) 3x* —4x° —3x-1

_3x*+3y°
~7x —3x-1
T748 774
Txt —3x-1
_ Txt +7x
—10x—-1
F10xx10

9
Quotient =3x> - 7x*+ 7x— 10, Remainder = 9
15.Let f(x)=x*-3x*+4x-13and g(x)=x-3
Let k be added to f (X) so that it may be exactly divisible by (X—3) .

O p(x)=(x3—3x2+4x—13)+k

0 p(=(F - AT A3 13k= 0
= 27-27+12- 13 k=0

= -1+k=0

= k=1

16. Given: AC=BC

U U 0

A C B
So, AC+AC=AC+BC [Equals are added to equals]
= 2AC=AB [~ AC + CB concides with AB]
= AC= 1 AB

2
17.0Y=07Z .. (i) [Vertically opposite angles]

And OCOB+ 0OY=18C [Linear pair]
= 36° + 0Y=18C
= 0Y=180- 36 = 144

From eq. (i),
O0Y=0Z=14%
18. Given: Three lines |,m,n are such that | ||[m and m||n
To prove: | ||n

Construction: Draw a transversal line 't' cutting |, m and n at A, B and C respectively.



Proof :Since l||m and 't' intersects them at A and B.

5 A
U

n C/)/ﬁ‘ *
/

= 01=02 (i) [Corresponding angles]
Again m[In and transversal 't' intersects them B and C respectively.

= 02=03 (i) [Corresponding angles]
From eq. (i) and (ii), we get,

01=02=03

= 01=03

But these are corresponding angles.

Uln [Corresponding angles axiom]

19.In a triangle ABC, given, A+ O0B=128 ... )]

And OoA-0B=222 L. (ii)
On adding eq. (i) and (ii), we get,
20A =150 = OA=75°
On subtracting eq. (ii) from (i), we get,
20B=10€ = 0B=53
In triangle ABC,
OA+ OB+ 0OC=18C [Sum of all the angles of a triangle = 18(° |
= 75°+53+0C=18C
= OC=52

20. Joined BD.

21.

In triangle ABD,

OA+01=03 [Exterior angles]
In triangle BCD,
gCc+02=04 [Exterior angles]

On adding, we get,
OA+0C+01+02=03+04
=0A+0B+0C=0Ox

7+\/§_7—\/_5
7-5 7+5

L.H.S.



Rationalising the denominator, we get
7+J5 7+J5_7-V5 75
7-J8 745 75 745
()

7)) (v

72+(\/§)2+2x 7%/ 5 7+(f$2— x %/ 5
} 49-5 ) 49- 5

_49+5+14/5_ 49 5 14 5 54+14/5_54- 14 5
44 44 44 44

_54+14/5- 54 145 2§ 57V5_, W5

44 44 11 11

75 7/5b

Hence, 0+— —a+
11

=a=0,b=1

W3 2/ 32
V10+/3 J6+5 15+ § 2

W3 _ W3 Jio-J3
o453 V10+43 rw&”?’(“ V9 _1Vzo- }
(Vio) +(v3  10-3

22.

W3 (@_*/_3)
\/70+\/?3 7

25 _ 2/5  J6-45_ 2J/30-2x5
J6+45 V65 V65 (Vo) -(v5)

=430-3

. 25 _ 2/30-10_ _ 5 /30-10
\/6+\/§ 6-5

32 3/2 x/—5—3/_23\/_0183/_0—18
Ji5+3/2 Ji5+ J 215 @ 2 15-18 -3

32 _3(V30-9
\/_5+3\/_2 -3

~(v30-6)= 6-30



23.

24.

W3 2/ 32
V10443 6+5 15+ § 2

=1/30-3-(2/30- 10-( 6V 3)
=/30-3- 2/30+ 16- &+/ 30
=10-9+ 2/30- 2/ 30= 1

Let p(x) =2x*—-3x*-17x+ 30

Therefore,

0 p@2)=2x2P-3xZ-1% 2 3¢ 16 12 34 30
p(2) = 46— 46= 0

As p(2) = 0, therefore (x - 2) is factor of p(x).

Let us divide p(x) by (x - 2) by long division method as given below:

2x° +x-=1H

x—2) 2% —3x2-17x + 30

ot F4x°

x%=17x + 30
_.r2¢2\'

—15x + 30

;]."1\‘7:?30

0

0 p(x) = 2x¢ =3 - 17+ 30= k- 2)(X*+x~— 15)

= (x=2)(2¢ + 6x— 5~ 15 k- 2] X k+ 3F 5+ I
=(x=2)[ (x+3)(2x- 5] = k- 2)k+ 3)(X- 5)

Let f(x) = px® +5x+r.

As (x - 2) is a factor of f(x),so f(2) =0

px2°+5x 2+r=0

=4p+10+r=0 Q)

Also (x—%j is a factor of f(x), so f (%) 0

2
p(lj +5.}+r:0
2 2

p+10+ 4 =0 (i)



25.

26.

From equations (i) and (ii), we have

4p+10+r=p+ 10+ 4

4p-p=10+ 4 - 10-r

=3p=3

= p=r

We know that if the polynomial 7+ 3Xis a factor of 3x* + 7x, then on dividing the polynomial
3x® + 7xby 7+ 3x, we must get the remainder as 0.

We need to find the zero of the polynomial 7+ 3X.

7+3x=0 = xz—g

While applying the remainder theorem, we need to put the zero of the polynomial 7+ 3Xin
the polynomial 3x® + 7x, to get
p(x)=3x*+7x
3
=g L) [ -] =4 34349
3 3 27 3

_343_49_-343 147

9 3 9
_—490
5
We conclude that on dividing the polynomial 3x* + 7xby 7 + 3x, we will get the remainder as
-490

T' which is not 0.

Therefore, we conclude that 7 + 3Xis not a factor of 3x* + 7x.
Given expression can be written as

1 s 5 37 3 27
=(2x+5 +| ——y+— +|——z——
{s(x y)} {sy 42} {42 34

1 -5 3
Let =(2x+5y)=a, —y+—z=D
e 3( y) 3y 2

and _—32——2sz
4 3

2 .5 5 5
at+tb+c==xX+=-y-—y+-7z-—72-—Xx=0
3 3 3 4 4 3

Oa®+b*+c®=3ahc
Thus,



27.

1 -5 3\ (3 2Y
—(2x+Byy+| —=y+=z| - =z+=X
27( y) (3y 4) (4 3)

B 3[3( ¥ { 3 y* 42)( 4Z SXH
_ -5 3 3 2
= —(2x+ 5y)(—3 y+—zj(—z+—3x)

—20y+ 9z %+ &
12 12

= -(2x+5y)(

- ri4(2x+5y) 20/- @) (@+ &)

RHS congruence criterion: two right triangles are congruent if the hypotenuse and one side

of one triangle are respectively equal to the hypotenuse and one side of the other triangle.

A D
g E[ |
B [ o

Given: Two right triangles ABC and DEF in which 0B =0E =90°,AC = DF ,BC = EF
To Prove: AABC JADEF

Construction: Produce DE to Oso that EO = AB. Join OF

Proof: In AABC and AOEF , we have

AB = OE (By construction)

0B =0FEO =90°

BC=EF

AABC LAOEF (By SAS)

=0A=00 .. (1)

AC =OF (By CPCT)............ (2)

Also, AC =DF (Given)

[0 DF =OF

= 0D =00 (Angles opposite to equal sides in ADOF are equal)

From (1) and (3), we get

OA=0D e (4)

Thus, in AABC and ADEF , we have
OA=0D (from (4))



28.

29.

OB=0OE (given)

= UA+0B=0D+UE

=18¢-0C=180-0F (-OA+0OB+0C=18C and OD+0OE+0OF =180C)
= UC=0F

Now, in AABC and ADEF , we have

BC=EF (given)
gC=0F (proved above)
AC =DF

0 AABC LADEF (By SAS)
Join AC and HF

E and F are the mid-points of AB and BC

O EF:%AC and EF||AC........ (i)

Similarly ,GH = %AC and GH||AC......... (ii)

From (i) and (ii)
GH = EF and GH||EF
O EFGH is a ||gram

ar(AHGF):%ar(ngamHDFC) ...... (iii)

ar (AHEF) :%ar(ngram HABF).......{Iv)

Adding (iii) and (iv),

ar (AHGF ) +ar (AHEF) :%ar(ngram HDCF ) +ar ( ||gram HABF)

= ar (||gram EFGH )% ard |pram ABCD)

Given: AB||CD and a transversal t cuts them at Eand F respectively. EF,FG,EH ,FH are
the bisectors of the interior angles OAEF, 0CFE,BEF ,(JEFD respectively.

To prove: EGFH is a rectangle.



30.

Proof: AB||CD and the transversal t cuts them at Eand F respectively.

Proof: AB||CD and the transversalt cuts them at Eand F respectively.

0O OAEF = OEFD (alternate interior angles)

:%DAEF =%DEFD3 UGEF =UEFH

[0 EG||FH (. alternate interior angles formed above when transversal EF cuts EG and FH )
Similarly, EG ||FH

[J EGFH is a parallelogram.

U UAEF + UBEF =180° (linear pair)

:>%DAEF +%DBEF =90° = UGEF + UHEF = 9C

= OGEH =90° (- OGEF + OHEF =[OGEH )
Thus, EGFH is a parallelogram one of whose angles is 90°.

[J EGFH is a rectangle.

YQ bi seacts OZYP

0 d1=02

01+02+3164 = 186 [YX is aline]
01+01+64 = 180

2001=180 - 64

201=116

01=58



31.

0 O XYQ=64"+58 =122

02+0XYQ =180 0 E0 20QYP= 58

02+122 = 186

02=180 - 122

OQYP=02=58

Reflex 0Q YP=360 - OQYP

=360’ - 58

=302

BCand AD are non-parallel sides of the trapezium. Through the vertex C, we draw

CE ||DAand CE meets ABand E.Here, AECD becomes a parallelogram. Then
AE =15m,BE = 35m CE = 20n .

Semiperimeter of ACEB =40m

Area of ACEB =100/ &sqm

Also, we have CE O BE and let CL =h. So, area of ACEB = %X BE xh =100/ 6

7
Area of trapezium ABCD = %(AB + CD) xh= 13070/768q.m
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