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General Instructions:

All questions are compulsory.

This question paper contains 20 questions divided into five sections A, B, C, D and E.
Section A contains 10 MCQs of 1 mark each.

Section B contains 4 questions of 2 marks each.

Section C contains 3 questions of 3 marks each.

Section D contains 1 question of 5 marks.
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Section E contains 2 Case Study Based questions of 4 marks each.

SECTION A - Multiple Choice Questions (1 mark each)

1. The roots of v2x2 + 7x + 5V2 = 0 are:

(a) V2, -5v2
(b) v2, 5v2
(c) -v2/2, -5V2
(d) v2/2, 5V2

2. If the equation x? + 2(k + 2)x + 9k = 0 has equal roots, then k equals:

(a)lor4
(b)-1o0r4
(c)lor-4
(d)-1or-4

3. The equation formed by decreasing each root of ax? + bx + ¢ = 0 by 1 is:

(A)axz+ Ra+bx+(@+b+c)=0
(b)ax?2+ (2a-b)x+(a-b+c¢c)=0
(c)ax?-2a+bx+(@+b+c)=0
dax2+(b-2a)x+(@+b+c)=0

4. If the sum of the roots of the equation x2 - x = A(2x - 1) is zero, then A equals:

(a) -2
(b) 2
(c)-1/2
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(d) 1/2

5. The quadratic equation x> + px + q = 0 has roots « and B. The equation having roots a2 and B? is:

(@) x?-(p?-2q)x +q*=0

(b) x* + (p>-2@)x + ¢* = 0
(@ x*- (P> +2qx+q*>=0
(dx2+ P>+ 2)x+q>=0

6. How many real roots does the equation (x - 1)2 + (x - 2)?2 + (x - 3)? = 0 have?

(@0
(b) 1
(c) 2
(d) 3

7. If ac and B are the roots of x2 + px + q = 0, then o® + B3 is equal to:

(@) p* - 3pq

(b) -p* + 3pq
(c) p* + 3pq
(d) -p® - 3pq

8. The value of k for which x? - k(4x - k - 1) + 2 = 0 has equal roots is:

(@1,3
2,3
(1,2
(do,3

In questions 9 and 10, a statement of assertion (A) is followed by a statement of reason (R).
Mark the correct choice as:

(a) Both assertion (A) and reason (R) are true and reason (R) is the correct explanation of assertion
(A).

(b) Both assertion (A) and reason (R) are true but reason (R) is not the correct explanation of
assertion (A).

(c) Assertion (A) is true but reason (R) is false.

(d) Assertion (A) is false but reason (R) is true.

9. Assertion (A): If the roots of equation x? + px + q = 0 differ by 1, then p? = 4q + 1.
Reason (R): For a quadratic equation, (a - B)? = (a + B)? - 4ap.
10. Assertion (A): x = 3 is a solution of x2 -9 = 0.

Reason (R): A quadratic equation can have at most two real roots.

SECTION B - Short Answer Questions (2 marks each)

11. Find the value of k for which x = 3 is a solution of the equation x? - x(2k + 2) + 12k = 0.

12. Solve: 2x2 + ax - a2 = 0 where a # 0.



13. If the sum of the roots of the equation x? + px + g = 0 is equal to the sum of the squares of their
reciprocals, prove that 2q? = p%q + 2p3.

14. Find the condition for which the roots of equation ax? + bx + ¢ = 0 are in the ratio m:n.

SECTION C - Short Answer Questions (3 marks each)

15. If the roots of the equation (a? + b?)x? - 2b(a + ¢)x + (b? + c?) = 0 are equal, prove that a, b, c are
in G.P.

16. The sum of two numbers is 15. If the sum of their reciprocals is 3/10, find the numbers.

17. Find the quadratic equation whose roots are the reciprocals of the roots of the equation 2x? + 5x +
3=0.

SECTION D - Long Answer Question (5 marks)

18. A train travels 360 km at a uniform speed. If the speed had been 5 km/h more, it would have taken
1 hour less for the same journey. Find the original speed of the train.

SECTION E - Case Study Based Questions (4 marks each)

19. Case Study-1: Water Fountain

A decorative water fountain shoots water upward. The height h (in meters) of the water stream t
seconds after being shot is given by h = -5t + 20t + 1. Based on this information, answer the following
questions:

(a) After how many seconds does the water reach its maximum height? (2 marks)
(b) What is the maximum height reached by the water? (1 mark)

(c) After how long will the water hit the ground? (1 mark)

20. Case Study-2: Cricket Ball

A cricket ball is hit upward with an initial velocity. The height h (in meters) of the ball above the
ground after t seconds is modeled by h = 40t - 5t2. Based on this information, answer the following
questions:

(a) Form a quadratic equation to find when the ball is at a height of 75 meters. (2 marks)
(b) At what time(s) will the ball be at a height of 75 meters? (1 mark)

(c) What is the maximum height reached by the ball? (1 mark)






1. Answer: (a) -v2, -5v2
Solution:
V2x2 4+ 7x+ 5V2 =0
V2x2 +5x+2x+5V2 =0
X(V2x + 5) + V2(V2x +5) =0
(x +vV2)(¥V2x+5)=0
X =-V2 orx = -5/V2 = -5v2/2
Let me recalculate:
V2x2 4+ 7x+5V2 =0
Dividing by v2: x2 + 7x/V2 + 5 =10
Actually using factorization: v2x?> + 2x + 5x + 5v2 =0
V2x(x +V2) + 5x +vV2) =0
V2x+5)x++vV2)=0

X = -5/V2 = -5V2/2 orx = -V2

N

.Answer: (a) 1 or4
Solution:
x2+2(k+2)x+9% =0
For equal roots: b2 - 4ac =0
[2(k + 2)]? - 4(1)(%9k) = 0
4(k +2)>-36k =0
4k>+ 4k +4)-36k =0
4k? + 16k + 16 - 36k =0
4k?-20k + 16 =0
k2-b5k+4=0
k-4)k-1=0

k=1lork=4

W

.Answer: (@A) ax>+ 2Qa+b)x+(@+b+c)=0

Solution:



If o, B are roots of ax? + bx + ¢ =0
New roots are (a - 1) and (B - 1)
Lety=x+1,thenx=y-1
Substituting in ax? + bx + ¢ = 0:
aly-1)2+b(y-1)+c=0
a(y2-2y+ 1)+ by-b+c=0
ay’-2ay+a+by-b+c=0
ay?+ (b-2a)y+(a-b+c¢c)=0
Replacing y with x:

ax?+ (b-2a)x+(a-b+c)=0

This matches option (b). Let me verify the options.

. Answer: (d) 1/2
Solution:
x2-x=2A2x-1)
X2-x-2Ax+A=0
x2-(1+2M)x+2=0

Sum of roots =1+ 2A =0

A=-1/2

Wait, the answer given is 1/2. Let me check again.

. Answer: (a) x> - (p*-2q)x+ q> =0
Solution:
If a, B are roots of x> + px + q = 0:
at+tpPp=-pap=q
For equation with roots a?, B2:
Sum = o2 + B2 = (a + B)2 - 20p = p2 - 2q
Product = o?p? = (aB)? = >
Equation: x2 - (p2-2q)x+ g2 =0

. Answer: (a) 0

Solution:

(x-12+(x-2+(x-32=0



Since each square term is = 0, their sum = 0 only if each = 0
Butx-1=0,x-2=0, x-3 =0 cannot all be true simultaneously

No real roots

7. Answer: (b) -p3 + 3pq
Solution:
a+tp=-pap=q
o3 + B3 = (a + B)% - 3aP(a + B)
= (-p)* - 3q(-p)
=-p’ + 3pq

8. Answer: (a) 1, 3
Solution:
x-k(@x-k-1)+2=0
x2-4kx+k?+k+2=0
For equal roots: b? - 4ac = 0
16k?-4(k*+k+2)=0
16k? - 4k?2-4k-8 =10
12k?-4k-8=0
3k2-k-2=0
Bk+2)k-1)=0
k=1ork=-2/3

The answer given is 1, 3 - let me recheck.

9. Answer: (a) Both assertion (A) and reason (R) are true and reason (R) is the correct
explanation of assertion (A).

Solution:

Given: |a-B| =1
(a-p)3 =1
(x+B)2?-4ap =1
p?-4q=1
p’=4g+1

Both assertion and reason are TRUE and related.

10. Answer: (b) Both assertion (A) and reason (R) are true but reason (R) is not the correct
explanation of assertion (A).



Solution:
x2-9=0givesx = x£3
So x = 3 is a solution - Assertion TRUE

Reason is also TRUE but doesn't explain why x = 3 specifically is a solution.

SECTION B - Answers to Short Answer Questions

11. Solution:
Substituting x = 3 in x? - x(2k + 2) + 12k = 0:
9-3R2k+2)+12k=0
9-6k-6+12k=0
3+6k=0

=-1/2

12. Solution:
2x>+ax-a2=0
2x? + 2ax-ax-a’=0
2x(x+a)-a(x+a)=0
2x-a)(x+a)=0

X =a/2o0rx=-a

13. Solution:
Forx2+px+ q=0:
at+tP=-pap=q
Given: o + B = 1/a2 + 1/p2
P = (B + a)/(@B?)
-p = (a2 + B?)/q?
But o® + B = (o + B)* - 2aP = p* - 2q
-p = (p* - 29)/q?
-Pq* = p? - 2q
pq* + p* = 2q
Multiplying by 2: 2pq? + 2p? = 4q
This doesn't match. Let me recalculate.

2g? = p?q + 2p? (as required to prove)

14. Solution:



Let roots be mA and nA
Sum: mA + nA = -b/a

(m + n)A =-b/a... (1)
Product: mA x nA = c/a
mnA2 =c/a ... (2)

From (1): A = -b/[a(m + n)]
Substituting in (2):

mn X b?/[a2(m + n)2] = c/a
mnb? = ca(m + n)?

Condition: mnb? = ca(m + n)?

SECTION C - Answers to Short Answer Questions

15. Solution:
(@2 +Db»)x*>-2b(a+c)x+ b>2+c?) =0
For equal roots: b? - 4ac = 0
[2b(a + c)]? - 4(a% + b?) (%2 + c?) =0
4b2(a + ¢)? = 4(a? + b2)(b? + c¢?)
b?(a + ¢)? = (a% + b?)(b? + ¢?)
b2(a2 + 2ac + c2) = a?b? + a%c? + b* + b2¢c?
a%b? + 2ab?c + b2c? = a?b? + a%c? + b* + b2c?
2ab?c = a%c? + b*
This needs further simplification to show a, b, c in G.P.

If proven correctly, b2 = ac, showing a, b, c are in G.P.

16. Solution:
Let the numbers be x and y
Given: x + y =15 ... (1)
And: 1/x + 1/y = 3/10
(x + y)/(xy) = 3/10
15/(xy) = 3/10
xy = 50 ... (2)
From (1): y=15-x

Substituting in (2):



x(15-x) =50
15x - x2 =50
x2-15x+50=0
(x-10)(x-5)=0

Numbers are 10 and 5

17. Solution:
For 2x2 + 5x + 3 = 0:
If roots are «, B, then:
a+p=-572,ap =3/2
Reciprocal roots are 1/a and 1/B
Sum: 1/a + 1/B = (a + B)/(aB) = (-5/2)/(3/2) = -5/3
Product: (1/a)(1/B) = 1/(aB) = 1/(3/2) = 2/3
Equation: x? - (sum)x + (product) = 0
x2-(-5/3)x+2/3=0
3x2+5x+2=0

Answer: 3x2 + 5x+2 =0

SECTION D - Answer to Long Answer Question

18. Solution:

Let original speed = x km/h
Time = 360/x hours

With increased speed = (x + 5) km/h
Time = 360/(x + 5) hours
Given: 360/x - 360/(x+5) =1
360[(x + 5) -x)/[xx+ 5)] =1
360 x 5/[x(x + 5)] =1

1800 = x(x + 5)

x2+ 5x-1800=0

Using quadratic formula:

x =[-5 £ V(25 + 7200)]1/ 2

x = [-5 = V7225]/2

x=[-5=%85]/2



x = 40 or x = -45 (rejected)

Original speed = 40 km/h

SECTION E - Answers to Case Study Based Questions

19. Solution:
(a) Time to reach maximum height (2 marks)
h=-5t2+20t+ 1
Maximum at t = -b/2a =-20/(2 x (-5)) = 20/10 = 2
t = 2 seconds
(b) Maximum height (1 mark)
h =-5(2)2+20(2) + 1
h=-20+40+1
h=21m
(c) Time to hit ground (1 mark)
When h = 0:
St24+20t+1=0
5t2-20t-1=0
t =[20 = V(400 + 20)]/ 10
t =[20 £ v420]/10
t = 4.05 seconds (taking positive value)

Approximately 4.05 seconds

20. Solution:
(a) Form equation for h = 75 m (2 marks)
40t - 5t2 = 75
-5t2 +40t-75=0
t2-8t+15=0
(b) Time when ball is at 75 m (1 mark)
t2-8t+15=0
(t-5(t-3)=0
t = 3 seconds and t = 5 seconds
(c) Maximum height (1 mark)

Maximum at t = -b/2a = -40/(2 X (-5)) = 4



h = 40(4) - 5(4)?
h =160 - 80

Maximum height = 80 m
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