PRACTICE PAPER 01 (2026-27) - ANSWER KEY WITH SOLUTIONS
CHAPTER 07 : INTEGRALS

SUBJECT: MATHEMATICS MAX. MARKS: 40
CLASS: XI| DURATION: 1% hrs
SECTION - A

Questions 1 to 10 carry 1 mark each.

1. Integral of 3x2 + 4 cos x

Ans: (a) x> +4sinx+C
Integrating term by term: f3x2dx = x> and f4COSXdX =4sinx.

2. Integral of 1/(x log x)
Ans: (c) log|logx|+C

Put log x = t, so dx/x = dt. The integral becomes det =log|t] + C=log|logx| + C.

3. Integral of e*(sin x + cos x)

Ans: (b) e*sinx+C
Using fex[f(x) + f'(x)] dx = e*f(x) + C with f(x) = sin x, f(x) = cos x.

4. [|x — 1| dx from O to 2
Ans: (b) 1

2 1 2
Jolx=1ldx=[,(1=x)dx+ [{(x=1)dx=1+1=1.

5. [2x/(1 + x?)dxfromOto1l
Ans: (c) log 2

2
Put 1 + x2 = t, so 2x dx = dt; limits 1 to 2 flT =log 2

6. [ dx/(x? + 16)
Ans: (d) %tan‘l jl—( +C

Using [ 5% =1tan "% +C witha = 4.

7. [ dx/(sin?x cos?x)

Ans: (a) tanx—cotx+C

i — cin2 2y. SIN2X+C0s®Xx — 2 2
Write 1 = sin2x + cos?x: Zeinxcostx sec® x + cosecx.,

So the integral = tan x — cot x + C.

8. Integral with vx and v(3 — x)
Ans: (b) 3/2

a a 3
Using fo f(x) dx = fo f(a — x) dx : adding the two forms gives 2| = fo ldx=3.s0l=3/2.
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9. Assertion-Reason
Ans: (d) A is false but R is true
A is false: the formula fails for n = —1, where the integral is log|x| + C. R is true.

10. Assertion-Reason

Ans: (a) Both A and R are true and R is the correct explanation of A
sin x is an odd function, so by the property of odd functions the integral over [-n/2, /2] is 0. R
explains A.

SECTION - B

Questions 11 to 14 carry 2 marks each.

11. Evaluate [ (x + 1)°dx
J(x*+2+L)dx. (1)

3 1
= %+2X—7+C.(1)
COS X d
12. Evaluate T4oin’x X
Put sin x = t, so cos x dx = dt. (1)

4t =tan"!t+C=tan"!(sinx) +C. (1)

e
13. Evaluate fl'o¥dx

Putlog x =t, sodx/x = dt; when x =1, t =0and whenx =e¢e, t = 1. (1)

fotde=[g=3 @

14. Evaluate fxzd’_‘4

Using | %5 = Llog |552| + C witha = 2: (1)

X
_a2

J 2 =Yog |53+ C. )

SECTION - C

Questions 15 to 17 carry 3 marks each.
15. Evaluate [xsec? x dx
Integrate by parts, taking u = x and v = sec?x: (1)

[xsec? xdx = xtanx — [tanxdx. (1)

= xtanx + log|cos x| + C. (1)

16. Evaluate I% dx

Let ety = x24T T 323,50 3x + 5 = A(X + 3) + B(x + 1). (1)
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Putx=-1:2=2A,s0A=1.Putx=-3: -4 =-2B,soB =2.(1)
Integral = log|x + 1| + 2log|x + 3| + C. (1)

/2 )
17. Evaluate fo e
+ COS“ X

Put cos x = t, so sin x dx = —dt; whenx =0, t =1 and whenx =m/2, t = 0. (1)
1

= _ dt

! J‘11+t“2 J‘01+t2'(1)

= [tan ]y =12. (1)

SECTION - D

Question 18 carries 5 marks.

s
18. Evaluate IO%dX
COS“ X

— Xsinx
Let | = folms dx. (1)

Using fof(x)dx fof(a X)dxi [= [ m=xsnx gy ()

0 1+ cos?x

Adding: 2/ = [y —Sinx_dix . (1

1
Putcos x =t, sosin xdx = —=dt; limitsx=0-t=1andx=mn-t= —-1. 2/=r[f 11dft2.(1)
-11+
2l=nftan™1t]}, =n(Z+I) =2 sol = nz/4. (1)
OR

1 - _A Bx+C
let rmeasa — 74T T 301 a 501 = A0 +4) + (Bx + C)(x + 1). (1)

Put x = —1: 1 = 5A, so A = 1/5. Comparing coefficients of x2: A+ B = 0, so B = —1/5. Constant
terms: 4A+ C=1,s0C = 1/5.(2)

ax = 1 _dx_ _ 1| _xdx 1 ax
J\(x+1)(xz+4) x+1 J\x +4 2+a- (1)
= Llog|x + 1| — Xlog(x? + 4) + tan™' ¥+ C. (1)

SECTION - E (Case Study Based Questions)

Questions 19 and 20 carry 4 marks each.
19. Marginal cost dC/dx = 6x + 40, fixed cost X500

(i) f(6x + 40) dx = 3x% + 40x + k, where k is the constant of integration. (1)
(ii) C(x) = 3x2 + 40x + k. C(0) = 500 gives k = 500, so C(x) = 3x2 + 40x + 500. (1)

(iii) f10(6x+40)dx [3x% + 40x]20 - (1)

= (1200 + 800) — (300 + 400) = 2000 — 700 = ¥1300. (1)
OR
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(iii) C(30) = 3(900) + 40(30) + 500 = 2700 + 1200 + 500. (1)
Total cost of 30 units = ¥4400. (1)

20. Particle with velocity v(t) = 3t2 — 12t + 9
(i) s(t) = f(3t2 —12t+9)dt=t3 — 6t2 + 9t + k; s(0) = 0 gives k = 0, so s(t) = t3 — 6t2
+ 9t. (1)

(ii) Displacement = s(3) —s(0) =27 =54 + 27 =0m. (1)
(iii) v(t) =3(t—1)(t—3).Sov=00n[0,1landv =0o0n[1, 3]. (1)

1 3
Distance = fovdt— f1Vdf =[s(1) — s(0)] — [s(3) —s(1)]=4— (0 —4) =8 m. (1)

OR

(iii) Displacement = s(5) — s(0). (1)
s(5) = 125 — 150 + 45 = 20, so displacement = 20 m. (1)

— End of Solutions —
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